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The five families in this volume of the
Flora of Australia are Aizoaceae,
Cactaceae, Chenopodiaceae,
Nyctaginaceae and Phytolaccaceae. The
Chenopodiaceae is a large family with
302 species in Australia, found especially
in arid and saline areas. They include
important native pasture plants such as
saltbush, bluebush and samphire, and
weeds such as goosefoot.

The family Cactaceae contains only
introduced species in Australia, among
them prickly pear, which invaded large
areas of Queensland in the 1920s and
still persists in some areas. The other
families include both native and
introduced species. Aizoaceae includes
many succulent plants such as pigface
and ice-plant.

A number of species of Chenopodiaceae
and Nyctaginaceae are described for the
first time. >

Cover. Halosarcia peitata Paul G. Wilson
(Chenopodiaceae), a samphire endemic in
Western Australia. Painting by Margaret
Menadue, reproduced by courtesy of the
artist.
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INTRODUCTION

Volume 4 of the Flora of Australia contains five families of the order Caryophyllales in
the Cronquist phylogenetic system. By far the largest of these is Chenopodiaceae which,
with 32 genera and 302 species, is a major component of the Australian flora. The family
is especially well represented in arid and saline habitats, some species being economically
important as pasture plants. Four of the genera in Australia are represented only by
naturalised species. These and several introduced species in other genera are significant
weeds in some areas. The account of Chenopodiaceae in this volume is the culmination of
a revision of the family in Australia by Paul G. Wilson. Some of this work has been
published elsewhere, but the family is here brought together for the first time in Australia
since Ulbrich's account of 1934. Detailed study is still needed, however, to solve some
problems in the family.

The family Aizoaceae is also represented mainly by species of dry habitats. A high
proportion of the Australian content is introduced, in particular species from South
Africa.

The Cactaceae contains only naturalised species in Australia. Some are economically
significant as aggressive weeds. The present account is the first comprehensive taxonomic
study of the family in this country.

Although a small family, Nyctaginaceae has posed problems of classification in
Australia. The present account resolves some of these with the description of new taxa,
but further research is still needed.

Phytolaccaceae is represented by three genera (two of them introduced) and five
species, mostly found in eastern Australia.

New species, new combinations and lectotypifications are published for Aizoaceae,
Chenopodiaceae and Nyctaginaceae.

Scope and Presentation

The geographical area covered by the Flora includes the six Australian States, the
Northern Territory, the Australian Capital Territory, immediate offshore islands and
Macquarie Island. Other Australian and State-administered territories such as Christmas
Island and Lord Howe Island are excluded, but the occurrence in those territories of
species included in the Flora is added to the notes on distribution. A complete Flora of
those territories is in preparation.

Descriptions and discussion in the Flora are concise and are supplemented by
important references, synonymy, and information on type collections, chromosome
numbers, distribution, habitat, and illustrations published elsewhere. Descriptions are
based on Australian material except for some taxa not confined to Australia for which the
collections in Australian herbaria are inadequate. Synonymy is restricted to names based
on Australian types or widely used in Australian literature. Misapplied names are given in
square brackets together with an example of the misapplication. Alien taxa which are
established in one or more localities, other than under cultivation, are considered
naturalised and are included and marked with an asterisk(*).

Families are arranged in the system of A. J. Cronquist, An Integrated System of
Classification of Flowering Plants (Columbia University Press, New York, 1981). Within
families, the genera and species are arranged to show natural relationships as interpreted
by the contributor. Although relationships cannot be shown adequately in a linear
sequence, such an arrangement in a Flora usually assists comparison of related taxa.
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Infraspecific taxa are keyed out under relevant species. Up to five collections are cited for
each species and infraspecific taxon.

Maps showing distribution in Australia are arranged in the same sequence as the
descriptions and are grouped 15 on a page. Each group of maps occurs on the first
right-hand page after the text reference to its last map. Thus, for any taxon, the reader
will always find the map on a later page. The term "Malesia™ is often used in the notes on
geographical distribution for species which occur widely in the region covered by Flora
Malesiana, i.e. Malaysia, Singapore, Indonesia, Philippines, Papua New Guinea and
adjacent islands.

New taxa, new names and other taxonomic and nomenclatural changes are included
in an appendix where they are formally published in accordance with the International
Code of Botanical Nomenclature (Bohn, Scheltema & Holkema, Utrecht, 1978).

A number of terms that appear in Volume 4 and were not included in the Glossary of
Volume 1 are defined here in a Supplementary Glossary. Abbreviations, contractions and
references to the format for author and bibliographic citations are listed after the
Glossary.

Acknowledgments

There are fifteen contributors (including photographers) to Volume 4. Their achievement
in completing some difficult families is gratefully acknowledged. The directors and staff of
Australian and overseas institutions have assisted preparation of the Volume with loans of
specimens to writers and illustrators as well as with additional information and reviews of
manuscripts.

The contributors of Aizoaceae acknowledge the assistance of Dr J. P. Jessop, State
Herbarium of South Australia, in the preparation of this family.

Several collectors made a special effort to assist the preparation of Cactaceae by
gathering material of this poorly-collected family. Particular thanks are expressed to Dr
J. R. Hosking, Agricultural Research Centre, Department of Agriculture, Tamworth,
N.S.W.; Dr R. E. McFayden and Mr G. Donnelly, Alan Fletcher Research Station,
Sherwood, Department of Primary Industries, Queensland and Dr N. D. Murray,
Department of Genetics and Human Variation, La Trobe University, Victoria.

A number of figures have been reproduced, by permission, from other sources. The
originals of figures from Nuytsia were made available by courtesy of the Director,
Department of Agriculture, Western Australia. Permission to reproduce figures from the
Flora of Central Australia, A. H. & A. W. Reed (1981), was granted by the Australian
Systematic Botany Society and A. H. & A. W. Reed Pty. Ltd. The source of individual
figures is given in the relevant captions. This co-operation is gratefully acknowledged.

The assistance of the staff of the Bureau of Flora and Fauna in producing Volume 4 is
acknowledged with pleasure. Special thanks go to David Berman, Arthur Chapman,
Helen Hewson, Wendy Riley, Geetha Sriprakash, Cindy Warhurst and Cindy Wolter.

The continued co-operation of the Australian Government Publishing Service,
Canberra, and Griffin Press, Adelaide, is gratefully acknowledged.



PHYTOLACCACEAE

H. J. Hewson

Herbs, shrubs or trees, mostly glabrous; hairs simple when present. Leaves alternate,
simple, entire, exstipulate in Australia. Inflorescence a terminal, axillary or lateral raceme,
bracteate. Flowers unisexual or bisexual, actinomorphic or zygomorphic. Perianth of 4 or
5 free, uniseriate, petaloid, imbricate tepals, equal or unequal, persistent. Stamens 3 to
many, hypogynous, free; anthers 2-locular; stamens reduced to staminodes or absent in
Q flowers. Ovary superior (rarely inferior outside Australia); carpels 1 to many, free or
connate; styles as many as carpels, free; ovules 1 per carpel, basal. Fruit a nut, achene,
drupe or berry. Seeds erect, with endosperm enclosed by large embryo.

A family of 20 genera and 100 species of tropical regions, predominantly American; 3
genera in Australia.

G. Bentham, Phytolaccaceae, Fl. Austral. 5: 142-150 (1870) p.p.; H. Walter, Phyto-
laccaceae, Pflanzenr. 39: 1-154 (1909); A. Heimerl, Phytolaccaceae, Nat. Pflanzenfam.
2nd edn, 16c: 135-164 (1934); C. A. Backer, Phytolaccaceae, FI. Males. ser. 1, 4:
227-232 (1951).

KEY TO GENERA

1 Tepals 5; carpels 5 or more 1. PHYTOLACCA
1: Tepals 4; carpel 1

2  Stamens 4 3. RIVINA
2: Stamens numerous 2. MONOCOCCUS

1. PHYTOLACCA

Phytolacca L., Sp. Pl. 1: 441 (1753); Gen. Pl. 5th edn, 200 (1754); from the Greek
phyton (plant) and new Latin lacca (gum or lacquer), in reference to the crimson colour
of the sap in the fruit.

Type: P. americana L.

Erect herbs, shrubs or trees, monoecious in Australia; stems angular. Inflorescence an erect raceme,
sometimes spike-like. Flowers mostly bisexual, bracteate. Perianth 5-merous. Stamens
6-33, 1- or 2-seriate, irregularly inserted on or below disc. Ovary of 5-16 carpels. Fruit a
berry, (outside Australia sometimes more than one per flower).

A genus of 25 species, mostly in tropical America, some cultivated weeds extending into
temperate regions of the world; 3 species naturalised in Australia.

1 Carpels 8; stamens 8 1. P. octandra
1: Carpels usually more than 8; stamens or staminodes more than 8

2 Herb; flowers bisexual; stamens 10; carpels 10 2. P. americana
2: Tree; flowers unisexual; stamens 20-30 or staminodes c. 10; carpels

usually 10 3. P. dioica



Phytolacca PHYTOLACCACEAE
1. *Phytolacca octandra L., Sp. Pl. 2nd edn, 1: 631 (1762)

T: from Mexico; n.v.

Illustrations: H. E. Kleinschmidt & R. W. Johnson, Weeds of Queensland fig. 351 (1977); C. Lamp &
F. Collett, Weeds in Australia fig. 184 (1979); N. C. W. Beadle, Stud. FI. N.E. New South Wales 2: fig.
85A (1972).

Herb to 2 m tall, semi-succulent above, woody below; stems slightly tuberculate. Leaves
petiolate, elliptic or lanceolate, acute or acuminate; lamina to 21 cm long and 9 cm wide;
base acute; petiole to 5 cm long. Racemes dense, 7-16 c¢cm long; flowers bisexual; pedicels
to 3 mm long. Tepals ovate, 2.5-4 mm long, white to red, persistent. Stamens mostly 8,
inserted on outer edge of disc. Carpels mostly 8; styles recurved, c. 0.5 mm long,
persistent. Berry depressed-globose, furrowed between the seeds, ¢. 0.7 mm diam., black.
Seeds ovoid, compressed, ¢. 2 mm long, shining black. Inkweed. Fig. 1A.

A weed of disturbed soils in moister regions of all States except Tas. Map 1.

W.A.: Wanneroo, G. J. Keighery 2627 (PERTH). Qld: Serpentine Ck, L. Durrington 509 (BRI).
N.S.W.: near Albion Park, M. Evans 2586 (AD, BRI, CANB, NSW); near Wolumla, R. Schodde 3487
(AD, CANB, NSW).  Vic.: Braeside, H. I. Aston 2235 (CANB).

2. *Phytolacca americana L., Sp. PI. 1: 441 (1753)

T: from North America; n.v.
Phytolacca decandra L., Sp. Pl. 2nd edn, 1: 631 (1762).  T: from North America; n.v.
Illustration: H. Walter, Pflanzenr. 39: fig. 17 (1909).

Herb or shrub to 1.5 m tall, glabrous or sparsely papillate. Leaves petiolate, ovate, elliptic
or lanceolate, acute, sometimes apiculate; lamina to 16 cm long and 7 cm wide, the lower
leaves sometimes much larger; petiole to 2 cm long. Racemes to 20 cm long. Flowers
bisexual; pedicels to 1 cm long, spreading to horizontal, rarely branched. Tepals broadly
ovate, 2-4 mm long, white or cream, persistent. Stamens 10, inserted below disc or rarely
epitepalous at base of tepals. Carpels 10; styles recurved, c. 0.5 mm long, persistent.
Berry depressed-globose, furrowed between seeds, c. 0.8 mm diam., black. Seeds ovoid-
compressed, ¢. 2 mm long, shining black. Pokeweed, Pidgeon Berry.

A weed of disturbed soils in south-eastern Qld and north-eastern N.S.\W. Map 2.

Qld: Boreen Point, P. R. Sharpe 2403 (BRI); Mudgeraba, June 1914, C. T. White (BRI). = N.S.W.: Bulga
Ck, E. F. Constable 6354 (NSW); near Murwillumbah, E. F. Constable 6582A (NSW); near Nimbin, Jan.
1971, H. Salasoo (NSW).

3. *Phytolacca dioica L., Sp. PI. 2nd edn, 1: 632 (1762)

T: cultivated Madrid Gardens, Alstroemer s.n.; n.v.
Illustration: H. Walter, Pflanzenr. 39: fig. 16 (1909).

Tree to 7 m tall, papillate, glabrescent. Leaves petiolate, ovate to broadly ovate, acute,
apiculate; lamina to 12 cm long and 7.5 cm wide; petiole to 7 cm long. Raceme to 20 cm
long. Flowers unisexual; pedicels to 5 mm long. Male flowers with ovate or elliptic tepals
up to 3.5 mm long, white; stamens 20-30, inserted irregularly; ovary rudimentary. Female
flowers with ovate or elliptic tepals up to 4 mm long, white; staminodes c. 10; carpels
7-11; style recurved, c. 1 mm long. Berry depressed-globose, furrowed between seeds,
¢. 1 cm diam. Seeds ovoid-compressed, c. 3 mm long, shining black. Bella Sombra.  Fig.
1B-C.

This species is frequently cultivated and persists around old farmyards. It has been
recorded for QId, N.S.W. and Vic., but may not be fully naturalised. ~Map 3.

Qld: near Boonah, June 1976, D. Hanger (BRI); Cunnamulla (cult.), Oct. 1977, R. J. Henderson (BRI,
CANB); Boonah, N. Michael 2234 (BRI); Minden, L. J. Webb 5234 (CANB).



Figure 1. A-C, Phytolacca. A, P. octandra, inflorescence x0.3 (W. Jones 3307, CANB).
B-C, P. dioica. B, male inflorescence; x0.25; C, male flower x2.5 (B-C, R. Henderson
H2575, CANB). D-E, Monococcus echinophorus. D, fruit and female flowers; x2.5; E,
inflorescence x0.5 (D-E, I. Telford 9043 & G. Butler, CBG). F-G, Rivina humilis. F,
flower with 1 stamen removed x3; G, inflorescence x0.5 (F-G, W. Jones 1423, CANB).
D-E drawn by H. Hewson.



Monococcus PHYTOLACCACEAE

2. MONOCOCCUS

Monococcus F. Muell., Fragm. 1: 46 (1858); from the Greek mono (one) and coccus
(seed), in reference to the single carpel.

Type: M. echinophorus F. Muell.

Shrubs, monoecious or dioecious. Inflorescence terminal or lateral in the upper axils;
flowers unisexual or bisexual. Perianth 4-merous. Stamens 10-20. Ovary unicarpellate.
Fruit a dry indehiscent achene.

Monotypic native genus from Qld and N.S.W.; also in New Caledonia and New Hebrides.

Monococcus echinophorus F. Muell., Fragm. 1: 47 (1858)

T: Brisbane, Qld, W. Hill & F. Mueller s.n.; n.v.

Illustrations: H. Walter, Pflanzenr. 39: fig. 35 (1909); A. Heimerl, Nat. Pflanzenfam. 2nd edn, 16c: fig. 66
(1934); N. C. W. Beadle, Stud. FI. N.E. New South Wales 2: fig. 85C (1972).

Shrub to 2.5 m tall, straggling to erect, sometimes climbing, sparsely pubescent. Stems
with lenticels. Leaves petiolate, ovate to lanceolate, obtusely acuminate; lamina to 12 cm
long and 5 cm wide; margins irregularly crenulate; petiole to 1.5 cm long. Racemes to
30 cm long; pedicels to 5 mm long, each with a lanceolate bract and 2 bracteoles; male
flowers usually on separate racemes or plants, sometimes both male and female flowers in
the same raceme. Female flowers with or without staminodes; ovary a single oblique
carpel covered with coarse straight hairs developing into hooked bristles; style 1.5 mm
long, covered on the adaxial surface with weak hairs, persistent. Achene burr-like,
c. 0.5 mmlong. Fig. 1D-E.

Grows in rainforest or moist situations near the coast in Qld and northern N.S.W.
Map 4.

Qld: Burleigh Heads, C. T. White 6580 (BRI).  N.S.W.: Lismore, W. Baeuerlen 363 (NSW); Clarence R.,
E. Betche s.n. (NSW); Brunswick Heads, E. F. Constable 4848 (BRI, NSW); Cherry Tree Forest Reserve,
A. G. Floyd 893 (CANB).

3. RIVINA

Rivina L., Sp. PI. 1: 121 (1753); Gen PI. 5th edn, 57 (1754) as Rivinia; named in
honour of Augustus Q. Rivinus (1652-1723), a German botanist and physician at Leipzig.

Type: R. humilis L.

Monoecious herbs. Inflorescence a lax raceme, terminal or in upper axils; flowers
bisexual. Perianth 4-merous. Stamens 4. Ovary unicarpellate, glabrous. Fruit a berry.

A genus of either three species or with one very variable species. The genus is native to
tropical America, now naturalised in South America, the island of Madagascar, Sri Lanka,
S.E. Asia, Malaysia and Australia. One species in Australia found in Qld, N.S.W.,
Norfolk Is. and Cocos (Keeling) Islands.

*Rivina humilis L., Sp. PI. 1: 121 (1753)

T: from the West Indies; n.v.

R. glabra L., Sp. PI. 1: 122 (1753); R. humilis var. glabra (L.) H. Walter, Pflanzenr. 39: 105 (1909).
T: from the West Indies; n.v.

R. laevis L., Mant. Pl. 1: 41 (1767).  T: from the West Indies; n.v.

Illustrations: H. Walter, Pflanzenr. 39: fig. 30 (1909); C. A. Backer, FI. Males. ser. 1, 4: 228, fig. 1 (1951);
N. C. W. Beadle, Stud. FI. N.E. New South Wales 2: fig. 85B (1972).



PHYTOLACCACEAE Rivina

Erect herb, often woody at base and shrublike, to 2 m tall, usually below 1 m, shortly
pubescent or sparsely puberulent. Leaves ovate-oblong to ovate-lanceolate, acuminate or
acute; lamina to 12 cm long and 4 cm wide, glabrous above; base obtuse, rounded or
subcordate; petiole to 5 cm long. Racemes many-flowered, erect to slightly spreading,
4-12 cm long; pedicels 2-3 mm long each with a bract to 4 mm long and a pair of
minute bracteoles. Tepals 2-3 mm long, white or pink, reflexed and green in fruit. Ovary
globose; style 0.5 mm long; stigma capitate. Berry globose or pyriform, 3-4 mm diam.,
red or orange. Seed ovoid, ¢. 2 mm long, hairy. Coral Berry. Fig. 1F-G.

Occurs in or near rainforest or rainforest margins in Qld and northern N.S\W. Map 5.

Qld: near Bundaberg, M. D. Crisp 2656 (BRI, CBG); Crystal Cascades, R. D. Hoogland 8543 (BRI,
CANB, NSW); Bulburin State Forest, W. J. F. McDonald 3279 (BRI); Intake Ck, R. Melville 3663 (BRI,
NSW).  N.S.W.: Laurieton, Apr. 1978, A. Willows (NSW).

Reported as tainting milk. Sometimes confused with the native Deeringia amaranthoides
(Lam.) Merr. (Amaranthaceae), a straggling shrub or low vine from similar habitats, with
red berries, but usually with 5-merous flowers and 2 or more seeds per fruit.

NYCTAGINACEAE

R. D. Meikle & H. J. Hewson

Trees, shrubs, herbs or spiny climbers, glabrous or hairy; hairs simple, sometimes
glandular. Leaves alternate, opposite or whorled, simple, exstipulate. Inflorescence
basically cymose but variously modified, often umbellate, glomerulose, verticillate or
thyrsoid, axillary or terminal, bracteate. Flowers bisexual or unisexual, actinomorphic.
Perianth petaloid with 5-10 tepals connate into a tube, the upper part sometimes
caducous, lower part persistent. Stamens 1-40, hypogynous, free or basally connate,
unequal; anthers 2-locular. Ovary superior, 1-carpellate; style 1; stigma 1. Fruit usually
an anthocarp consisting of an achene enclosed in the persistent basal portion of the
perianth. Seed 1, with straight or curved embryo, with or without endosperm.

A family of c. 30 genera with 300 species, predominantly tropical but extending into
temperate regions around the world. Five genera and 14 species in Australia.

G.Bentham, Nyctagineae, Fl. Austral. 5: 276-281 (1870); A. Heimerl, Nyctaginaceae,
Nat. Pflanzenfam. 2nd edn, 16¢: 86-134 (1934); J. F. Stemmerik, Nyctaginaceae, FI.
Males. ser. 1, 6: 450-468 (1964); A. L. Bogle, The genera of Nyctaginaceae in the
Southern United States, J. Arnold Arbor. 55: 1-37 (1974).

KEY TO GENERA

1 Inflorescence with involucre or with brightly coloured bracts

2 Flowers surrounded by a 5-lobed involucre; plants herbaceous,
sometimes shrublike 1. MIRABILIS

2:  Flowers with brightly coloured bracts, 3-6 cm long, adnate to pedicel t BOUGAINVILLEA
1 Inflorescence without either involucre or brightly coloured bracts

3 Woody trees 4. PISONIA
3:

Herbs or subshrubs



Key to Genera NYCTAGINACEAE

4 Fruit prominently 3- or 5-ribbed, glabrous or glandular hairy 2. BOERHAVIA

4:  Fruit obscurely 10-ribbed, studded with conspicuous wart-like viscid
glands 3. COMMICARPUS

t Bougainvillea spectabilis Willd. is grown as an ornamental in tropical, subtropical and
frost-free temperate regions. It persists but does not seem to have become naturalised.

1. MIRABILIS

Mirabilis L., Sp. Pl. 1: 177 (1753); Gen. PIl. 5th edn, 82 (1754); from the Latin mirabilis
(wonderful) referring to the spectacular flowers.

Type: M. jalapa L.

Herbs, sometimes shrublike, erect, branched, glabrous or glandular-hairy. Leaves opposite,
equal at nodes. Inflorescence a 1- to many-flowered terminal corymbose cyme. Flowers
surrounded by a 5-lobed involucre, bisexual. Perianth trumpet-shaped, brightly coloured,
constricted above basal green region. Stamens 3-6, exserted. Style exserted; stigma
shortly lobed or fimbriate; ovary sessile. Fruit ribbed or tuberculate, not viscid.

A genus of 60 species, mostly from America; 1 cultivated and naturalised in Australia.

*Mirabilis jalapa L., Sp. PI. 1: 177 (1753)
T: from India; n.v.
Illustration: N. C. W.Beadle, Stud. FI. N.E. New South Wales 2: fig. 104B (1972).

Plant to 1 m, rarely 2 m, tall; roots tuberous. Leaves petiolate, ovate or oblong to
triangular, acute, to 9 cm long; base cordate; petiole to 4 cm long. Flowers 3-7 per cyme,
opening in late afternoon, scented; involucral bracts 5, c. 1 cm long; pedicel less than 0.5
mm long. Perianth to 6.5 cm long; limb 2.5-3.5 cm diam., white, pink, red, yellow or
variegated. Stamens 5 or 6, exserted for 8-15 mm. Style equal to stamens; stigma lobed
or fimbriate. Fruit subglobular, 7-8 mm long, ribbed or tuberculate, black. Four o’clock,
Marvel of Peru.

Native of tropical America; frequently a garden escape in moist regions in Qld, N.S.W.
and Vic. Also naturalised on Lord Howe Island. Map 6.

Qld: Mareeba, L. K. Bates 222 (BRI); Tolga Scrub, B. Hyland 2755 (BRI); Brisbane, C. T. White 8651
(BRI). N.S.W.: Wooloomooloo, R. Coveny 7587 (NSW); Pymble, S. Jacobs 247 (NSW).

2. BOERHAVIA

Boerhavia L., Sp. Pl. 1: 3 (1753); Gen. Pl. 5th edn, 4 (1754); named after Herman
Boerhaave (1668-1738), a famous Dutch physician and botanist.

Type: B. erecta L.; see E. R. Farr, Index Nom. Gen. 1: 214 (1979).

Annual or perennial herbs, erect, diffuse or decumbent, sometimes with woody base; roots
commonly thick, fleshy or woody; stems usually branched, terete, glabrous or hairy; hairs
glandular, often glandular-viscid; raphides commonly present in all structures. Leaves
opposite, those at each node often of unequal size, sinuate or entire, often undulate, often
fleshy, usually grading to bracts above. Inflorescences usually grading along branches
from simple to compound; basic inflorescence unit a solitary flower, a glomerule, or an
umbel; bracteoles minute, membranous. Flowers small, bisexual. Perianth tubular, the
upper part caducous, 5-lobed, campanulate or trumpet-shaped, white, pink, mauve or
crimson-purple. Stamens 1-4, rarely —6; anthers suborbicular, included or shortly exserted.
Style slender, often elongate; stigma capitate. Fruit indehiscent, conspicuously
3-5-sulcate, with blunt, acute or winged ribs, often densely glandular-viscid; ribs usually
mucous when wet. Seed 1, erect. Tarvine.



Figure 2. A-G, Boerhavia. A-B, B. repleta. A, habit x0.5; B, fruit x5 (A-B, R. Perry
618, CANB). C-D, B. burbidgeana. C, habit x0.5; D, fruit x5 (C-D, Gogo Station,
W.A., A. Ewart, PERTH). E-G, diagrams of glandular hair types x40. E, type 1; F, type;
2. G, type; 3. H, Pisonia aculeata, infructescence x0.5 (N. Byrnes 2023, DNA).



Boerhavia NYCTAGINACEAE

A genus of 20 species, with a wide distribution in the tropics and subtropics; 8 species in
Australia, 5 of which appear to be endemic. All the Australian species belong to sect.
Boerhavia. The fleshy roots of some species are reported to be eaten by the Aborigines.

F. R. Fosberg, Studies in the genus Boerhavia L. (Nyctaginaceae), 1-5, Smithsonian
Contr. Bot. 39: 1-20 (1978).

The glandular hairs are of three main types: 1. less than 0.5 mm long; terminal gland-
cell large, elongate, usually oriented parallel to support structure, not persisting with
exudate (Fig. 2E); 2. more than 0.5 mm long, needle-like, rigid or weak, often with cells
collapsed at right-angles when dry; terminal gland cell small, not persisting with exudate
(Fig. 2F); 3. £0.5 mm long, usually rigid; terminal gland cell large, globular, usually
persisting with exudate, (Fig. 2G).

Boerhavia is renowned as a difficult genus in Australia. Three of the species treated
here (B. coccinea, B. dominii and B. schomburgkiana) must be regarded as complex. In
addition several collections have not been determined and may represent undescribed
taxa. A revision of the genus is needed.

1 Inflorescence a large diffuse cyme; flowers usually solitary

2 Plant erect; pedicels 1-3 cm long; no long (type 2) hairs on stem 7. B. paludosa
2: Plant prostrate; pedicels 1-1.5 cm long; long (type 2) hairs on stem 8. B. gardneri
1: Inflorescence simple or compound but not large and diffuse; flowers in

glomerules or umbels
3 Basic inflorescence unit an umbel

4 Basic inflorescence unit a several-flowered umbel; fruit with rounded
prominent ribs and wide furrows

5 Inflorescence usually simple; stamen 1 3. B. schomburgkiana
5: Inflorescence usually compound; stamens more than 1 2. B. dominii

4: Basic inflorescence unit a 2-flowered umbel, occasionally a single
flower; fruit with wide flat ribs and deep furrows 5. B. repleta

3: Basic inflorescence unit a glomerule
6  Peduncle filiform; inflorescence often including some solitary flowers 4. B. burbidgeana

6: Peduncle stout, or if slender then not filiform; inflorescence rarely
including solitary flowers

7 Peduncle usually less than 3 cm long

8 Plants with long (type 2) hairs on stem; inflorescence usually
compound; stamens more than 1 6. B. coccinea

8: Plants with short (type 1) hairs on stem; inflorescence simple;
stamen 1 3. B. schomburgkiana

7: Peduncle usually more than 3 cm long

9 Glomerules crowded, many-flowered; fruit with narrow ribs, not
mucous 1. B. tetrandra

9: Glomerules not crowded, few-flowered; fruit with prominent ribs,
mucous 2. B. dominii

1. Boerhavia tetrandra G. Forster, Fl. Ins. Austr. 2 (1786)

T: Society Islands, G. Forster s.n.; iso: K.

B. albiflora Fosberg, Smithsonian Contr. Bot. 39: 11 (1978) var. albiflora. ~ T: Enderbury Island, Pacific
Ocean, F. R. Fosherg & Stoddart 54748; holo: US n.v., fide F. R. Fosberg, loc. cit.

Illustration: W. A. Setchell, Publ. Carnegie Inst. Wash. 341 : t. 33B, 34A-B (1924).

Perennial herb, prostrate or decumbent, glabrous or glandular-hairy with type 1 hairs;
stems 12-40 cm or more long. Leaves bluntly ovate; lamina 1-4 cm long, succulent;
petiole to 2 cm long. Inflorescence axillary, often compound; basic inflorescence unit a
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crowded, many-flowered glomerule; peduncle stout, 3-10 cm long; flowers almost sessile.
Perianth base sparsely glandular-hairy; upper part broadly campanulate, ¢. 2 mm long;
lobes short, blunt, white, pink or lilac. Stamens 4, rarely 3, ¢. 1 mm long. Style 2 mm
long. Fruit fusiform, 3.5-5mm long, 1.5-2 mm wide, mostly sparsely glandular-hairy,
3-5-ribbed; ribs narrow, acute not mucous; furrows wide, flat. Fig. 3A-D.

Widespread on islands of the Pacific, New Guinea and Cocos (Keeling). In Australia
apparently confined to the offshore islands of north Qld. Grows on sandy shores of coral
islands. Map 7.

Qld: North West Is., P. Baxter 1014 (BRI, K); Cato Is., Wreck Reef, 1859, Denham (K); Hope Islets, July
1848, J. MacGillivray (K); Gannet Cay, Swain’s Reef, Dec. 1979, McNamara & Stokes (CANB); Heron
Is., C. Slater 69 (CANB).

2. Boerhavia dominii Meikle & Hewson, Fl. Australia 4: 318 (1984)

T: Kangaroo Hills Stn, QId, 2 Apr. 1965, M. Lazarides 7122; holo: CANB; iso: BRI, K.
[B. mutabilis auct. non R.Br.(1810): F. Muell., PI. Victoria 2: t. 67 (1865) p.p.]

Illustrations: K.Domin, loc. cit.; F. Mueller, Pl. Victoria 2: t. 67 (1865) as B. mutabilis; N. C. W. Beadle,
Stud. FI. N.E. New South Wales 2: fig. 104A (1972) as B. diffusa.

Perennial herb, prostrate or decumbent, glabrous or glandular-hairy with type 1 hairs,
rarely a few type 2 hairs at nodes or on stems and leaves; stems to 80 cm or more long.
Leaves lanceolate to broadly ovate; lamina to 4 cm long; petiole to 3 cm long.
Inflorescences axillary and terminal, often compound; basic inflorescence unit a
few-flowered umbel, rarely solitary, sometimes a glomerule; peduncle stout, 2-16 cm,
mostly 4-5cm long. Flowers pedicellate, sometimes sessile; pedicels to 10 mm long,
slender. Perianth base glandular in furrows; upper part, campanulate, 1-2 mm long, white,
pink or mauve. Stamens 2-4, 1-2 mm long. Style not exceeding stamens. Fruit fusiform,
¢c. 4 mm long, 1.5 mm wide, glandular-hairy, mucous; ribs 5; furrows usually densely
glandular-hairy.  Fig. 3H-K.

Endemic, locally common in drier regions of northern W.A., N.T., S.A., Qld, N.S.W. and
Vic. Map 8.

W.A.: between Derby and Fitzroy Crossing, Y. Power 271 (PERTH).  N.T.: near W Gallipoli Homestead,
G. Chippendale 5346 (BRI, K, NT). S.A.: near Port Germein, C. R. Alcock 1338 (CANB). Qld:
Theodore, R. W. Johnson 2755 (BRI, CANB).  Vic.: Yarrawonga, H. |. Aston 2176 (CANB).

The more northerly populations tend to have diffuse cymose inflorescences, tighter
glomerules and higher stamen numbers. They resemble more closely some non-Australian
populations of B. diffusa L. sens. lat.

3. Boerhavia schomburgkiana Oliver, Hooker’s Icon. PI. 13: 20, t. 1225 (1877)

T: near Lake Eyre, S.A., Nov. 1875, Andrews; holo: K.
Illustration: D. Oliver, loc. cit.

Perennial herb, prostrate or decumbent, subglabrous or sparsely glandular-hairy with type
1 hairs, rarely with a few type 2 hairs at nodes; stems slender, to 60 cm long. Leaves
oblong, lanceolate or ovate, obtuse or subacute; lamina to 3 cm long; petiole slender,
usually less than 1 c¢cm long, rarely to 3 cm. Inflorescence lateral, usually unbranched;
basic inflorescence unit a few-flowered glomerule; peduncle approximately equal to
subtending leaf, glabrous, slender to filiform; flowers 1-5, in glomerules or umbels, sessile
or shortly pedicellate. Perianth glandular-hairy; upper part campanulate, ¢. 1.5 mm long,
pale pink. Stamen 1, included. Style ¢. 0.5 mm long. Fruit fusiform, 3.5-6 mm long,
1.5-2 mm wide, mucous; ribs 4 or 5, prominent, glabrous or sparsely glandular-hairy;
furrows wide, flat, white.  Fig. 3 O-Q.

An endemic species of flood plains on clay or sand flats, or in savannah grassland, in arid
regions of W.A., N.T., S.A., Qld and possibly N.S.W. Map 9.
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W.A.: Minderoo Stn, A. Mitchell 730 (PERTH).  N.T.: near Alice Springs, D. J. Nelson 545 (K, NT).
S.A.: near Everglades Bore, W Simpson Desert, D. E. Symon 3299 (ADW, CANB, K).  Qld: Monkira
Stn, Diamantina R., E. C. MacDonald 466, 470 (K); 72 km W of Winton, H. Reeve 77 (CANB).

Allied to B. repens L., from tropical Africa, Arabia, Pakistan, Punjab, Java and Sumba,
but with larger, more boldly ribbed fruits, which are often shortly but distinctly
pedicellate. In all the specimens examined, the androecium has been found to consist of a
single stamen, but Boerhavia and Commicarpus both show some variation in this respect.

4. Boerhavia burbidgeana Hewson, Fl. Australia 4: 318 (1984)
T: junction of Neville Ck and Calder R., W.A., 5 May, 1983, K. F. Kenneally 8711; holo: PERTH.

Perennial herb or subshrub, diffuse or prostrate, sparsely glandular-hairy with type 1
hairs; stems to 1 m or more long. Leaves narrowly lanceolate to narrowly ovate; lamina
to 3 cm long; petioles to 1 cm long; upper leaves sessile, bract-like. Inflorescences axillary
and terminal, often compound and tending to be zig-zag; basic inflorescence unit a
solitary flower or a few-flowered glomerule; peduncles filiform, to 1.5 cm long. Perianth
with basal part glandular-hairy; upper part glabrous or puberulous, tubular to campanulate,
¢. 1 mm long, pink. Stamens 1 or 2, included. Stigma included. Fruit fusiform, to 4 mm
long, 1.5 mm wide; ribs 5, prominent, glabrous or sparsely glandular-hairy, mucous;
furrows wide, white.  Fig. 2C-D.

An endemic species found in sandy soils in northern W.A. and its offshore islands, and in
northern N.T. Map 10.

W.A.: Ord River Stn, T. E. H. Aplin 5414 (PERTH); Lyons R., C. A. Gardner 6117 (PERTH);
Kununurra, K. T. Richards 49 (PERTH); Legendre Is., R. D. Royce 7331 (PERTH). N.T.: Settlement
Creek, L. J. Brass 55 (BRI, CANB).

5. Boerhavia repleta Hewson, Fl. Australia 4: 319 (1984)

T: 102 miles (c. 161 km) S of Wiluna on road to Leonora, W.A., 22 Mar. 1968, S. G. M. Carr 505; holo:
PERTH.

Annual or perennial herb, prostrate or trailing, glandular-hairy with type 1 hairs,
sometimes with scattered type 2 hairs; stems slender, to 1 m or more long. Leaves
narrowly lanceolate to ovate; lamina to 3.5 c¢cm long; petiole to 1 cm long; upper leaves
reduced, often sessile. Inflorescences lateral or terminal, usually compound; basic
inflorescence unit a 2-flowered umbel, sometimes a solitary flower; peduncle usually less
than 5 mm long; pedicels 5-10 mm long, filiform, glabrous. Perianth base glandular-hairy;
upper part glabrous, tubular to campanulate, ¢. 1.5 mm long, pink. Stamens 2 or 3,
slightly exserted. Stigma included. Fruit obconical, truncate, to 5 mm long and 1.5 mm
wide, sparsely glandular-hairy, mucous; ribs 4 or 5, wide, flat with deep very narrow
furrows giving inflated appearance to fruit. Fig. 2A-B.

An endemic species on loam in central W.A., central N.T. and central western Qld.
Map 11.

W.A.: near Mt Aloysius, A. S. George 4823 (PERTH); Polelle, Meekatharra, Apr. 1955, D. G. Wilcox
(PERTH); Belele, D. G. Wilcox MT19 (PERTH).  N.T.: ¢. 77 km N of Tennant Creek, R. A. Perry 618
(BRI, PERTH).  QIld: Boatman Stn, S. L. Everist 2893 (BRI, CANB).

6. Boerhavia coccinea Miller, Gard. Dict. 8th edn, 4 (1768)
T: Chelsea Physic Garden, cultivated, from Jamaica, 1730, W. Houstoun; neo: BM, fide R. D. Meikle, FI.
Australia 4: 318 (1984).

B. mutabilis R.Br., Prodr. 422 (1810) p.p.  T: island a, near Groote Island, R. Brown 10; lecto: BM, fide
F. R. Fosberg, Smithsonian Contr. Bot. 39: 8 (1978).

B. pubescens R.Br., Prodr. 422 (1810); B. repens var. pubescens (R.Br.) Fosberg, Smithsonian Contr.
Bot. 39: 6, 10 (1978).  T: Gulf of Carpentaria, R. Brown s.n.; holo: BM.

B. diffusa var. xerophila Domin, Biblioth. Bot. 89: 92, t. 21, figs 1-5 (1926).  T: near Chillagoe, Qld, Feb.
1910, K. Domin; holo: PR.
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Figure 3. Boerhavia. A-D, B. tetrandra. A, inflorescence x0.7; B, flower with half
corolla removed x10 (A-B, Phoenix Islands, R. Fosberg & Stoddart 54747, K); C,
infructescence x2; D, fruit x4 (C-D, Phoenix Islands, R. Fosberg 55788, K). E-G, B.
coccinea. E, inflorescence x0.7; F, flower with corolla opened out x4; G, infructescence
x4 (E-G, between Ashburton & Yule Rivers, W.A., E. Clement, K). H-K, B. dominii.
H, flower with corolla opened out x8; I, inflorescence x0.7 (H-I, R. Melville 3427, K);
J, fruit x6; K, infructescence x0.7 (J-K, M. Lazarides 7122, K). L-N, B. paludosa. L,
leaves x1.3; M, inflorescence x0.7; N, fruit x6 (L-N, I. Wilson 26, K). O-Q, B.
schomburgkiana. O, fruit x4; P, flower with corolla opened out x10; Q, habit x0.7
(0-Q, E. MacDonald 470, K). Drawn by L. Mason.
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B. diffusa f. crassifolia Domin, Biblioth. Bot. 89: 92 (1926). T: Lappa Junction, QId, Feb. 1910,
K. Domin; holo: PR.

[B. diffusa auct. mult. non L.: G. Bentham, FI. Austral. 5: 277 (1870) p.p.]

[B. repens auct. non L.: B. D. Jackson, Index Kewensis 1: 318 (1895); B. diffusa var. eurepens Domin,
Biblioth. Bot. 89: 91 (1926) nom. inval.]

Annual or perennial herb, sprawling or ascending, 10-80 cm tall, usually densely
glandular-hairy; hairs a mixture of type 1 and type 2, the latter usually predominant or
rarely absent. Leaves ovate or oblong, obtuse or shortly acute; lamina 0.5-6 cm long;
petiole to 2.5cm long. Inflorescences terminal and lateral, often compound; basic
inflorescence unit a glomerule of 3-10 flowers; peduncle rigid, stout, to 3 cm long.
Perianth glandular-hairy, the upper part campanulate, c. 2 mm long. Stamens usually 3, c.
1.5 mm long. Style 3 mm long, exserted. Fruit fusiform or narrowly clavate, c. 4 mm
long, 1.5 mm wide, mucous; ribs 5, obtuse, glandular-hairy; furrows narrow. Fig. 3E-G.

Widespread throughout the tropics; common in northern Australia extending into arid
regions in W.A., N.T., S.A., Qld and N.S\W. A very variable weed of disturbed soils.
Map 12.

W.A.: Fraser R., Aug. 1930, R. H. Pulleine (K).  N.T.: near Katherine, M. Lazarides 6985 (CANB, K).
S.A.: Calperum Stn, D. E. Symon 11545 (ADW). Qld: 32 km E of St George, L. Pedley 2191 (BRI, K).
N.S.W.: Mt Harris Stn, Apr. 1952, E. F. Constable (K, NSW).

Type material of B. coccinea Miller is said to have red flowers, but throughout the
tropics of the Old World the flowers are pink, mauve or white. The species is
polymorphic for several characters. Infraspecific analysis would call for monographic
research and may reveal that more than one taxon is included.

7. Boerhavia paludosa (Domin) Meikle, Fl. Australia 4: 319 (1984)

B. diffusa var. paludosa Domin, Biblioth Bot. 89: 92, t. 21, figs 6-7 (1926). T: Rolling Downs,
Hughenden, Richmond to Cloncurry, Qld, Feb.-Mar. 1910, K. Domin; syn: PR; Pentland, Qld, Mar. 1910,
K. Domin; lecto: PR, fide H. J. Hewson, Fl. Australia 4: 319 (1984).

Illustrations: K. Domin, loc. cit.

Perennial herb, robust, erect or ascending, c¢. 40-50 cm tall, subglabrous or glandular-
hairy; hairs a mixture of type 1 and type 3, predominantly type 3. Leaves ovate to linear-
lanceolate; lamina 2-6 cm long; petiole to 1.5 cm long. Inflorescence a terminal,
repeatedly branched, diffuse cyme; basic inflorescence unit a solitary flower; pedicels
slender to filiform, 10-30 mm long. Perianth glabrous or sparsely glandular-hairy, the
upper part trumpet-shaped, c. 2 mm long, mauve-pink. Stamens 2 or 3, sometimes 4 or 5;
filaments 1-2.5 mm long. Style 1-3 mm long. Fruit broadly fusiform or clavate, 4-5 mm
long, 2-2.5 mm wide, subglabrous or sparsely glandular-hairy; ribs 5, prominent, blunt,
mucous; furrows narrow. Fig. 3L-N.

Endemic in W.A., N.T. and QId; grows on open ground in sand, clay or limestone
agglomerate, commonly in seasonally flooded areas. Map 13.

W.A.: near Glenroy Meatworks, M. Lazarides 5149 (BRI, CANB, K, PERTH); near Noonkanbah Stn,
Y. Power 341 (PERTH). N.T.: Bishops Bore, G. Chippendale 5014 (BRI, K, NT); near Katherine,
I. B. Wilson 26 (CANB, K, L, NSW, NT, US). Qld: 48 km from Lawn Hill on road to Riversleigh,
L. Pedley 2060 (BRI, CANB, K).

8. Boerhavia gardneri Hewson, Fl. Australia 4: 318 (1984)
T: Python Pool, W.A., 14 Oct. 1941, C. A. Gardner 6275; holo: PERTH.

Perennial, prostrate, spreading to 2 m diam., glandular-hairy; hairs usually a dense
mixture of type 1 and type 2 hairs, usually predominantly type 2; stems branching almost
at right angles. Leaves ovate or elliptic, often broadly so; lamina to 4 cm long; margins
irregular, undulate; petiole 0-1.5cm long. Inflorescence a terminal, erect, repeatedly
branched, diffuse cyme; basic inflorescence unit usually a solitary flower, sometimes a
few-flowered glomerule; pedicels slender, 1-15 mm long, glabrous or sparsely glandular-
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hairy. Perianth glandular below, glabrous, trumpet-shaped above, c. 3 mm long, pink.
Stamens 3-6; anthers slightly exserted. Style not exceeding anthers. Fruit fusiform,
3-4 mm long, 1-1.5 mm wide, somewhat glandular-hairy; ribs 5, mucous; furrows narrow.

Occurs in north-western W.A., northern N.T. and adjacent offshore islands, in sandy
soils. Map 14.

W.A.: Packer Is., K. F. Kenneally 6237 (CANB, PERTH); near Kununurra, D. H. Mackenzie 690312-31
(CANB); 97 km SE of Derby, Y. Power 83 (PERTH); Abydos Stn, near Port Hedland, Apr. 1954,
A. M. Stewart (PERTH).  N.T.: Lee Point, Darwin, D. Morgan 66 (CANB, NT).

Doubtful and excluded names

B. acutifolia (Choisy) J. W. Moore, Bernice P. Bishop Mus. Occ. Papers 10(19): 6
(1934); B. diffusa var. acutifolia Choisy in A. DC., Prodr. 13(2): 453 (1849); B. diffusa
f. acutifolia (Choisy) Domin, Biblioth. Bot. 89: 92 (1926). T: described from several
places including Timor, Java and Western Australia, Drummond 735; syn: n.v.

Type material must be studied before this name can be assigned.

B. diandra L., Sp. PI. 2: 1194 (1753).  T: from India, O. Munchausen; holo: n.v.

It is probable that this name has been misapplied to Australian material.

B. diffusa L., Sp. PI. 1: 3 (1753). T: from India; n.v.
This species does not occur in Australia. The name has been widely misapplied.
B. diffusa var. pubescens Choisy in A. DC., Prodr. 13(2): 453 (1849); B. pubescens

Decne, Nouv. Ann. Mus. Hist. Nat. 3: 373 (1834) nom. illeg. non R. Br. (1810). T:
none designated but described as part of the flora of Timor; n.v.

This name has been misapplied to Australian material by K. Domin, Biblioth. Bot. 89: 92
(1926).

B. diffusa var. vulgaris Domin, Biblioth. Bot. 89: 92 (1926). T: from several places in
Qld including near Townsville and near Winton, 1910, K. Domin; all n.v.

B. diffusa var. vulvariifolia (Poir.) Heimerl, Beitr. Syst. Nyctaginaceae 26 (1897); B.
vulvarifolia Poir. in Lam., Encycl. 5: 55 (1804).  T: Egypt, Delisle; n.v.

Type material must be studied before this name can be assigned.

B. elegans Choisy in A. DC., Prodr. 13(2): 453 (1849). T: from Arabia and Oman; syn:
n.v.

This species does not occur in Australia. The name has been misapplied.

3. COMMICARPUS

Commicarpus Standley, Contr. U.S. Natl. Herb. 12: 373 (1909); from the Greek commi
(gum) and carpus (fruit), referring to the viscid fruits.

Type: C. scandens (L.) Standley (Boerhavia scandens L.).

Subshrubs, diffuse or scandent, glabrous, pubescent or glandular-pilose. Leaves opposite,
those at each node often of unequal size, often fleshy. Flowers inconspicuous or showy,
in capitula, or umbels or in branched or unbranched verticels; bracteoles small,
herbaceous or membranous, often glandular. Perianth tubular, the upper part caducous,
trumpet-shaped, 5-lobed, white, pink or magenta-purple. Stamens 2-6, anthers suborbic-
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Figure 4. Commicarpus australis. A, flower, L.S. x6 (F. Hill 584, K). B, infructescence
x2; C, fruit x6 (B-C, A. Morrison 15257, K). D, habit x0.7 (F.Hill, K; A. Morrison
15257, K). Drawn by L. Mason.
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NYCTAGINACEAE Commicarpus

ular, exserted. Style slender, exserted; stigma capitate. Fruit indehiscent, obscurely
10-sulcate, studded with large, viscid, sessile or stipitate gland-warts. Seed 1, erect.

A genus of 25 species, widely distributed in the tropics and subtropics with concen-
trations of species in arid areas of NE tropical Africa and tropical Arabia. 2 species
endemic in Australia.

This genus is included in Boerhavia by some workers, see A. L. Bogle, J. Arnold Arbor.
55: 25-26 (1974).

R. D. Meikle, A Key to Commicarpus, Notes Roy. Bot. Gard. Edinburgh 36: 253-249
(1978).

Flowers pink or mauve; perianth 8-10 mm diam. at apex; fruit with gland-
warts irregularly dispersed 1. C. australis

Flowers white; perianth c. 4 mm diam. at apex; fruit with gland-warts near
apex 2. C. insularum

1. Commicarpus australis Meikle, Notes Roy. Bot. Gard. Edinburgh 36: 248, fig. 2H
(1978)

T: Trimouille Is., Monto Bello Islands, W.A., F. H. Pavry 15; holo: K.
[Boerhavia repanda auct. non Willd.: G. Bentham, FI. Austral. 5: 278-279 (1870) p.p.]
[C. chinensis auct. non (L.) Heimerl: J. Jessop ed., Fl. Centr. Australia 35 (1981)]

Subshrub, scrambling or prostrate; stems to 1.5 m long, irregularly branched, often
forming intricate mats, flexuose near inflorescences. Leaves ovate-deltoid, acute, to 4.5
cm long, 3.5 cm wide, glabrous; base cuneate to subcordate; margins sinuate or entire,
often undulate; petiole usually less than 1 cm long, glabrous or crispate-pubescent.
Inflorescence an irregularly branched verticel, sometimes umbelliform; peduncle stout, to
8 c¢m long, exceeding bracts, glabrous; pedicels mostly less than 7 mm long, glabrous or
sparsely glandular-viscid. Perianth c. 10 mm long, 8-10 mm wide, glabrous outside, pink
or mauve. Stamens 3 or 4, shortly exserted. Style to 1.5 cm long. Fruit broadly clavate,
¢. 8 mm long, 3-3.5 mm wide, studded irregularly with viscid gland-warts.  Fig. 4.

Endemic in W.A. and S.A.; on coastal sand dunes and edges of mangrove swamps and on
sandy or gravelly ground inland. Map 15.

W.A.: between Denham and Monkey Mia, J. S. Beard 6771 (NSW, PERTH); Shark Is., 1854, W. G.
Milne (K); Carnarvon, A. Morrison 15257 (K).  S.A.: entrance to Brachina Gorge, T. R. N.Lothian 965
(AD, K); Everard Park Stn, D. E. Symon 3344 (ADW, CANB, K).

2. Commicarpus insularum Meikle, Kew Bull. 34: 341, fig. 1 (1979)

T: Emu Park, Qld, S. T. Blake 15338; holo: BRI.
[Boerhavia repanda auct. non Willd.: G. Bentham, FI. Austral. 5: 278-279 (1870) p.p.]

Subshrub, creeping or scandent; stems to 1 m long, repeatedly branched, glabrous or
scabridulous. Leaves ovate, acute or acuminate, 1.5-5 cm long, 1-4 cm wide, subglabrous
or minutely puberulous; base rounded or subcordate; margins sinuate or entire, often
undulate; petiole to 2.5 ¢cm long, minutely puberulous. Flowers 3-6, in axillary umbels,
sometimes in verticels; peduncle slender, to 10 cm long, exceeding bracts; pedicels to
7 mm long. Perianth to 8 mm long and 4 mm wide, crispate-pubescent externally, white.
Stamens usually 3, distinctly exserted. Style exceeding stamens. Fruit narrowly clavate,
8-10 mm long, 1.5-2 mm wide; gland-warts prominent near apex.

Endemic in Qld in littoral scrub. Map 16.

Qld: Heron Is., A. B. Cribb 3398 (BRI); Masthead Is., 27 Oct. 1965, H. S. Curtis (BRI); One Tree Is.,
1970, H. Heatwole (BRI); Lady Elliot Is., G. Robinson 11 (MEL); Heron Is., Jan. 1948, Syd. Univ. Biol.
Soc. (CANB, NSW).
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Pisonia NYCTAGINACEAE

4. PISONIA

Pisonia L., Sp. Pl. 2: 1026 (1753); Gen. PI. 5th edn, 451 (1754); named in honour of the
Dutch doctor Willem Piso (fl. 1648) who wrote a book about medicinal plants from
Brazil.

Type: P. aculeata L.
Ceodes Forster & G. Forster, Char. Gen. Pl. 141 (1776).  T: C. umbellifera Forster & G. Forster
Calpidia Thouars, PI. lles Afrique Austr. 37 (1804). T: C. oblonga J. St Hill.

Heimerliodendron Skottsb., Svensk Bot. Tidskr. 35: 364 (1941). T: H. brunoniana (Endl.) Skottsh.
(Pisonia brunoniana Endl.)

Shrubs or trees without spines, or climbers with spines, monoecious or dioecious, mostly
glabrescent. Leaves opposite, alternate, sometimes crowded towards ends of twigs.
Inflorescences axillary or terminal. Flowers bisexual or unisexual. Perianth campanulate,
urceolate or funnel-shaped, 5-, rarely 10-lobed, the upper part coloured, often caducous.
Stamens 2-20, mostly exserted. Style longer than ovary; stigma capitate, lobed or
fimbriate. Fruit smooth or ribbed; ribs 5 or 6, often glandular-viscid, sometimes the glands
developing into viscid prickle-like glandular hairs.

A tropical genus of 35 species, predominantly in America and SE Asia; 3 are native in
Australia.

J. F. Stemmerik, Notes on Pisonia L. in the Old World (Nyctaginaceae), Blumea 12:
275-284 (1964).

1 Plants spinose, climbing 1. P. aculeata
1: Plants not spinose, erect

2 Leaves hairy below; fruit with viscid prickle-like glandular hairs 2. P. grandis
2: Leaves glabrous below; fruit viscid, without prickle-like glandular hairs 3. P. umbellifera

1. Pisonia aculeata L., Sp. PI. 2: 1026 (1753)

T: from central America; n.v.

Ilustrations: J. F. Stemmerik, Fl. Males. ser. 1, 6: 463, fig. 9d-h (1964); N. C. W. Beadle, Stud. FI. N.E.
New South Wales 2: fig. 104C (1972).

Dioecious climber to 20 m, glabrous, puberulous or tomentose; stems with spreading,
opposite and decussate branches, bearing axillary thorns; thorns 5-10 mm long, usually
recurved. Leaves petiolate, opposite or nearly so, elliptic, ovate or broadly ovate, to 10
cm long, to 7 cm wide; petiole to 2.5 cm long. Inflorescences dense axillary cymes which
expand in fruit; peduncles 1.5-3 cm long; flowers cream or yellow, scented. Male flowers
funnel-shaped, 5-lobed, c. 3 mm long; stamens 6-8, exserted; gynoecium vestigial. Female
flowers campanulate or urceolate, 5-lobed, c. 2 mm long; androecium vestigial; stigma
fimbriate, exserted. Fruit clavate, usually 1 c¢cm long, 2-2.5 mm wide, ribbed; ribs with
double row of glands which develop into soft viscid, prickle-like glandular hairs,
¢. 0.5 mm long.Fig. 2H.

Occurs in rainforest and forest edges in tropical and subtropical regions around the world;
in W.A,, N.T,, Qld and N.S.W. in Australia. Map 17.

W.A.: Drysdale River National Park, A. S. George 14024 (BRI).  N.T.: Yirkala, R. L. Specht 1008 (BRI,
CANB); 250 km ENE of Darwin, R. Story 8407 (BRI, CANB, DNA). Qld: near Helenvale,
C. H. Gittins 2161 (BRI); Woolston, J. H. Simmonds 393 (BRI).
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1. Phytolacca octandra 2. Phytolacca americana 3. Phytolacca dioica

4. Monococcus echinophorus 5. Rivina humilis 6. Mirabilis jalapa

7. Boerhavia tetrandra 8. Boerhavia dominii 9. Boerhavia schomburgkiana
10. Boerhavia burbidgeana 11. Boerhavia repleta 12. Boerhavia coccinea

13. Boerhavia paludosa 14. Boerhavia gardneri 15. Commicarpus australis
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Pisonia NYCTAGINACEAE

2. Pisonia grandis R.Br., Prodr. 422 (1810)

T: northern Australia, R. Brown s.n.: holo: BM n.v., fide J. F. Stemmerik, Blumea 12: 283 (1964).
[P. inermis auct. non Jacq.: G. Bentham, Fl. Austral. 5: 280 (1870)]

Shrub or tree to 30 m, subglabrous to puberulous. Stems without thorns, often with
obvious leaf-scars. Leaves opposite or sometimes subopposite, petiolate, elliptic, oblong or
ovate, to 30 cm long, to 18 cm wide, puberulous, glabrescent; petiole to 6 cm long.
Inflorescences in terminal cymose clusters; flowers bisexual or (?)unisexual; peduncle
¢. 1.5 cm long. Perianth funnel-shaped, 5-lobed, c. 4 mm long. Stamens 6-10, exserted.
Stigma fimbriate, not exserted. Fruit cylindrical to clavate, 8-12 mm long, 2-2.5 mm
wide, ribbed; ribs with a row of viscid prickle-like hairs ¢. 0.5 mm long.

Occurs along the coasts of islands of the Indian Ocean, SE Asia, Malesia, the western
Pacific and northern Australia. Map 18.

Qld: Fairfax lIs., Jan. 1965, A. B. Cribb (BRI); Heron Is., June 1958, M. Gillam (BRI); Heron Is.,
C. Slater 65 (CANB); Heron Is., Jan. 1948, Syd. Univ. Biol. Soc. (CANB).

Described by R. Brown as having polygamous flowers, by G. Bentham as having ‘flowers
dioecious’ and by J. F. Stemmerik as having ‘flowers bisexual’. The sexuality is
unresolved and further observation is required to resolve this.

3. Pisonia umbellifera (Forster & G. Forster) Seemann, Bonplandia 10: 154 (1862)

Ceodes umbellifera Forster & G. Forster, Char. Gen. Pl. 141, t. 71 (1776).  T: from Tanna, Forster s.n.;
holo: BM n.v., fide J. F. Stemmerik, Blumea 12: 280 (1964).

P. excelsa Blume, Bijdr. 14: 735 (1826).  T: from W Java; n.v..

P. brunoniana Endl., Prodr. Fl. Norfolk. 43 (1833); Heimerliodendron brunonianum (Endl.) Skottsh.,
Svensk Bot. Tidskr. 35: 364 (1941). T: Norfolk Island, F. Bauer s.n.; holo: K n.v., fide J. F. Stemmerik,
Blumea 12: 280 (1964).

P. mooriana F. Muell., Fragm. 1: 20 (1858).  T: Illawarra, N.S.W., C. Moore s.n.; n.v.

Illustrations: J. H. Maiden, Forest Fl. New South Wales 8: 71-73, pl. 288 (1925); N. C. W. Beadle, Stud.
Fl. N.E. New South Wales 2: fig. 104D (1972).

Shrub or tree to 28 m tall, tomentose or glabrous; stems without thorns. Leaves opposite
or sub-opposite, sometimes crowded towards ends of twigs or in pseudo-whorls, petiolate,
ovate to elliptic-oblong, to 35 cm long, to 15 cm wide; petiole to 5 cm long. Inflorescence
of terminal, branched, many-flowered cymose umbels; flowers unisexual or bisexual,
white, yellow or pink, scented; peduncle 3.5-4 cm long. Perianth campanulate, 2.5-7 mm
long; stamens 6-14, exserted; stigma fimbriate, exserted. Fruit elongate, somewhat
spindle-shaped, 2-4 cm long, c. 6 mm wide, 5-ribbed; ribs viscid, without prickle-like
glandular hairs. Bird Lime Tree. Fig. 7.

Widespread especially in wet gullies and rainforest of coastal areas in tropical, subtropical
and temperate regions from Africa to the western Pacific including New Zealand; in
Australia in Qld, N.S.W., on Lord Howe Is., Norfolk Is. and Christmas Is. Map 19.

Qld: Mossman R., L. J. Brass 2137 (BRI); near Mission Beach, F. H. J. Chrome 242 (CANB); Clump
Point, L. S. Smith 4915 (BRI):  N.S.W.: Palm Jungle, Royal National Park, R. Coveny 10106 (CANB,
NSW); Cabbage Tree Is., P. Martensz 4005 (CANB, NSW).

This species has been commonly named the Bird Lime Tree because many birds die
when their feathers are gummed with the viscid fruits. It is possible that P. umbellifera s.
lat. embraces two taxa in Australia, with P. umbellifera s.str. having a northern
distribution and P. brunoniana Endl. a southern distribution. Sexuality, bud morphology,
perianth colour and stamen insertion require critical observation in the field.
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AIZOACEAE

A. Prescott and J. Venning

Herbs or shrubs, glabrous, papillose, hairy or scaly. Leaves alternate or opposite, simple,
flat, terete or triquetrous, often with expanded membranous base, usually succulent.
Flowers terminal or axillary, sessile or pedicellate, solitary, clustered or in thyrses; bracts
present or absent; flowers actinomorphic, bisexual. Perianth segments 4 or 5, equal or
unequal, persistent, often coloured inside. Petals 0. Stamens 4 to many, alternate with
perianth segments or evenly distributed; staminodes 0 to many, often petal-like. Ovary
superior, half-inferior or inferior; styles as many as locules; locules 1 to many; ovules 1 to
many per locule; placentation axile and apical or basal, or parietal. Fruit a capsule
opening loculicidally or septicidally, or circumsciss (and then with a cap or operculum),
or indehiscent, smooth or variously winged or ridged; placenta often enlarged in fruit to
form a tubercle. Seeds 1 to many, often pea-shaped or comma-shaped, usually patterned
or papillose.

A cosmopolitan family of c. 150 genera and possibly more than 2 000 species.
Represented in Australia by 18 genera and 60 species, of which 8 genera and 39 species
are native. The family contains the succulents known as pigfaces.

Those genera with petaloid staminodes are usually referred to as mesembry-
anthemums. This group has sometimes been recognised as a closely related but separate
family, see H. Herre (ed.) The Genera of the Mesembryanthemaceae (1971). Until the
1920s Mesembryanthemum s. lat. was regarded as a single large genus but work by
N. E. Brown, L. Bolus and G. Schwantes led to the creation of many genera based on
the form and dehiscence of the capsule. It is now generally recognised that the splitting
of Mesembryanthemum s. lat. was excessive, and new work is tending to combine genera.

The centre of distribution of the family is South Africa but there is good
representation in Australia, South America and the Mediterranean. The plants occupy a
wide range of habitats but are common in arid areas and saline inland and coastal
habitats.

The following terms are used in the descriptions of capsular-fruited genera:
1) ‘expanding keel” — tissue along the suture between two locules (formed from the epi-
dermal lining of the locules) which expands when wet and assists the opening of the
capsule; 2) ‘roof” — a membranous, elastic cover over the locules of the capsule.

G. Bentham, Ficoideae p.p., Fl. Austral. 3: 322-334 (1866); R. S. Adamson & L. Bolus
in R. S. Adamson & T. M. Salter, Fl. Cape Penins. 363-390 (1950); H. Herre (ed.), The
Genera of the Mesembryanthemaceae (1971).

KEY TO GENERA

1 Petal-like staminodes present

2 Placentation axile
3 Sepals4 1. APTENIA
3: Sepalsb

4  Plants conspicuously papillose; if leaves caducous, leaf-bases not
persisting 2. MESEMBRYANTHEMUM

4: Plants minutely papillose; leaf laminae caducous, the leaf-bases
persisting 3. PSILOCAULON

2: Placentation parietal or basal

5  Fruit fleshy, indehiscent
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Key to Genera AIZOACEAE

6 Styles 7-16 4. CARPOBROTUS
6: Styles4or5 5. SARCOZONA
5:  Fruit a capsule
7 Capsule dehiscing when dry 6. CONICOSIA
7: Capsule hygroscopic, dehiscing when wet
8 Plants annual
9 Ovary with 5, rarely 4, locules 7. MICROPTERUM
9: Ovary with 12-20 locules 8. CARPANTHEA
8: Plants perennial
10 Leaves densely papillose, clavate 9. DROSANTHEMUM
10: Leaves smooth, clavate or triquetrous
11: Placental tubercle none 10. LAMPRANTHUS
11 Placental tubercle present
12 Plants erect 11. RUSCHIA
12: Plants prostrate, rooting at nodes 12. DISPHYMA
1: Petal-like staminodes absent
13 Fruit indehiscent 13. TETRAGONIA
13: Fruit dehiscent
14 Fruit opening by slits or valves
15 Leaves opposite 14. GUNNIOPSIS
15: Leaves alternate 15. GALENIA
14: Fruit a circumsciss capsule

16 Bracts associated with flowers

17 Ovary 1-locular 16. TRIANTHEMA
17: Ovary 2-locular 17. ZALEYA
16: Bracts absent 18. SESUVIUM
1. APTENIA
J.Venning

Aptenia N. E. Br., Gard. Chron. ser. 3, 78: 412 (1925); from the Greek apten
(wingless), referring to the lack of wings on the valves of the capsule.

Type: A. cordifolia (L.f.) Schwantes

Succulent perennials with long, prostrate stems, densely papillose. Branches angular.
Leaves opposite, the pairs equal in size, ovate or cordate, acute or obtuse, entire; petiole
broad, partly ensheathing stem. Flowers solitary, axillary, shortly pedicellate. Sepals 4, 2
larger and opposite. Petal-like staminodes many, purplish-red; stamens many. Styles 4;
ovary inferior; locules 4; placentation axile. Fruit a hygroscopic capsule; valves not
winged; expanding keels contiguous; locules without roofs; placental tubercles absent.
Seeds many, compressed, circular, tuberculate.

A genus of 2 species, endemic in South Africa; 1 species introduced into Australia.
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AIZOACEAE Aptenia

*Aptenia cordifolia (L.f.) Schwantes, Gartenflora 77: 69 (1928)

Mesembryanthemum cordifolium L.f., Suppl. Pl. 260 (1782).  T: Cape of Good Hope, [Herb.] D. Montin;
n.v.

Ilustrations: H. Herre (ed.), Gen. Mesembryanthemaceae 79 (1971); H. Jacobsen, Handb. Succ. PI. 3, fig.
1205 (1960); F. P. Morris, Victorian Naturalist 50: t. 1 (1933) (as Mesembryanthemum cordifolium).

Low shrub with spreading stems, minutely papillose. Leaves ovate or cordate, 8-26 mm
long, 5-18 mm wide. Capsule narrowly obconical, 9-12 mm long, 4-9 mm wide; peduncle
5-8 mm long. Heart-leaf Ice-plant.  Fig. 5C-D.

Confined to coastal areas. A garden escape and possibly not naturalised, though generally
regarded as such.  Map 20.

S.A.: Grange, J. Venning 411 (AD). Vic.: Cheltenham, 17 Sept. 1940, J. C. Goudie (MEL). Tas.:
Creek Road, New Town, 2 May 1978, D. J. Morris (HO); Yellow Beach, Flinders Is., Bass Strait,
J. S. Whinray 1323 (AD).

This species consistently has 4 sepals, unlike other representatives of the
Mesembryanthemum group found in Australia which have 5.

According to J. M. Black, Fl. S. Australia 2nd edn, 2: 337 (1948), it is ‘an escape
around our coasts at Port Lincoln and elsewhere’ in S.A., and J. H. Willis, Handb. PI.
Victoria 2: 122 (1972), regarded it as naturalised in Vic., but there are no herbarium
collections to verify this. W. M. Curtis, Stud. Fl. Tasmania (1953), did not regard A.
cordifolia as naturalised in Tas.

2. MESEMBRYANTHEMUM

J.Venning

Mesembryanthemum L., Sp. Pl. 1: 480 (1753); Gen. Pl. 5th edn, 215 (1754); from the
Greek mesembria (midday) and anthemon (flower), referring to opening of flowers in full
sunlight.

Type: M. crystallinum L.

Prostrate or erect succulent herbs, annual or biennial, conspicuously papillose. Branches
angled or terete. Leaves opposite on lower branches, alternate on flowering branches,
fleshy, semiterete or flat, sessile or petiolate. Flowers solitary, axillary, sessile or shortly
pedicellate. Sepals 5, 2 large and 3 small, the smaller with membranous margins. Petal-
like staminodes many, white; stamens many. Styles 5; ovary inferior or partly superior;
locules 5; placentation axile. Fruit a hygroscopic capsule; valves winged; expanding keels
contiguous; locules without roofs; placental tubercles absent. Seeds many, D-shaped,
minutely tuberculate, light or dark brown.

A genus of 74 species, distributed along the coasts of western North America, southern
Europe, the Middle East and Africa; 3 species naturalised in Australia.

This genus, often incorrectly spelt Mesembrianthemum, has been split into many genera
containing c. 2’000 species (see H. Herre (ed.), Gen. Mesembryanthemaceae, 1971); the
first 12 genera dealt with in this treatment belong to this complex.

H. Herre (ed.), The Genera of the Mesembryanthemaceae (1971); H. Jacobsen, A
Handbook of Succulent Plants 3 (1960); G. Schwantes, Flowering Stones and Mid-day
Flowers (1957).

1 Leaves semiterete 3. M. nodiflorum

1: Leaves flat, ovate or spathulate
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Figure 5. A-B, Psilocaulon tenue. A, open capsule x3; B, habit x1 (A-B, B. Copley
1669, AD). C-D, Aptenia cordifolia. C, open capsule x3; D, habit x1 (C-D, J. Venning
411, AD). E-K, Mesembryanthemum. E-G, M. crystallinum. E, habit x1; F, papillae
x3.5; G, open capsule x3 (E-G, J. Venning 408, AD). H-I, M. nodiflorum. H, habit
x1; 1, papilla x3.5 (J. Venning 406, AD). J-K, M. aitonis. J, habit x1; K, papillae
x3.5 (J-K, R. Chinnock 5488, AD.
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AIZOACEAE Mesembryanthemum

2 Sepals distinctly keeled; plant covered with inconspicuous papillae;
branches angled 1. M. aitonis

2: Sepals not keeled; plant densely covered with conspicuous papillae;
branches terete 2. M. crystallinum

1. *Mesembryanthemum aitonis Jacq., Hort. Vindob. 3: t. 8 (1776)

Cryophytum aitonis (Jacq.) N.E. Br., Gard. Chron. 84: 128 (1928); Gasoul aitonis (Jacq.) H. Eichler,
Suppl. J. M. Black’s FI. S. Australia 2nd edn, 133 (1965). T: grown from seed sent from Kew by
W. Aiton; n.v.

[Mesembryanthemum angulatum auct. non Thunb.: J. R. Tovey, Proc. Roy. Soc. Victoria n.s., 22: 24
(1909)]

Illustration: F. P. Morris, Victorian Naturalist 50: t. 1 (1933) (as Cryophytum aitonis).

Low shrub with erect or trailing stems, densely papillose with small papillae. Branches
angled, tinged with red. Leaves ovate or spathulate, acute or obtuse, reflexed, the adaxial
surface concave; lamina 10-50 mm long, 4-28 mm wide, red or green; margins undulate;
papillae on adaxial surface smaller than those on other parts of plant; petiole broad, partly
ensheathing stem. Flowers pedicellate. Sepals spathulate, keeled, the edges tinged with
red. Petal-like staminodes white. Ovary distinctly 5-lobed. Capsule broadly oblong, 5-7
mm long, 4-6 mm wide; sepals sharply reflexed at maturity. Angled Ice-plant.  Fig.
5J-K.

Native to South Africa; distributed widely throughout southern Australia. Commonly
found on samphire flats and saline areas inland. Map 21.

W.A.: Culham Inlet, 7 km WNW of Hopetoun, 14 Oct. 1961, J. H. Willis (MEL, PERTH). S.A.: 2 km
N of Watson on Maralinga road, T. Dennis 161 (AD); near Bute, Yorke Peninsula, D. J. E. Whibley 1658
(AD).

2. *Mesembryanthemum crystallinum L., Sp. PI. 1: 480 (1753)

Cryophytum crystallinum (L.) N.E. Br. in E. P. Phillips, Gen. S. Afr. Fl. Pl. 245 (1926); Gasoul
crystallinum (L.) Rothm., Notizbl. Bot. Gart. Berlin-Dahlem. 15: 413 (1941).  T: not designated.

Illustrations: J. M. Black, FI. S. Australia 2nd edn, 2: fig. 479 (1948) (as Cryophytum crystallinum);
H. M. L. Bolus, Notes Mesembrianthemum 1: fig. 31 (1928) (as Cryophytum crystallinum); H. Herre
(ed.), Gen. Mesembryanthemaceae 205 (1971); H. Jacobsen, Handb. Succ. Pl. 3: figs 1506a, b (1960);
F. P. Morris, Victorian Naturalist 50: t. 1 (1933) (as Cryophytum crystallinum).

Dense prostrate shrub to 1 m wide, densely papillose with rounded and horned papillae
1-2 mm diam.; basal rosette often present. Branches terete. Leaves ovate or spathulate,
acute or obtuse, 7-145mm long, 2-85 mm wide, tinged with red; margins undulate;
papillae smaller on adaxial surface than elsewhere; petiole broad, partly ensheathing stem.
Flowers shortly pedicellate. Sepals semicircular, tinged with red. Petal-like staminodes
white with red to pale pink apices. Fruit broadly oblong, 6-11 mm long, 5-8 mm wide,
the sepals sharply reflexed exposing valves at maturity. Common Ice-plant.  Fig. 5E-G.

Native to Europe and Africa; distributed widely throughout southern Australia. Common
on samphire flats and saline areas inland. Map 22.

W.A.: Coogee, R. J. Cranfield 387 (PERTH). S.A.: between Mildura and Renmark, Nov. 1973,
D. E. Symon (AD, ADW, CANB); East Wellington, 50 km N of Meningie, P. G. Wilson 1442 (AD, E,
G). Vic.: W of Red Cliffs, S of Mildura, A. C. Beauglehole 39128 (MEL).  Tas.: Erith Is., Kent Group,
Bass Strait, J. S. Whinray 252 (MEL).

3. *Mesembryanthemum nodiflorum L., Sp. PI. 1: 480 (1753)

Cryophytum nodiflorum (L.) L. Bolus, S. Afr. Gard. 17: 327 (1927); Gasoul nodiflorum (L.) Rothm.,
Notizbl. Bot. Gart. Berlin-Dahlem. 15: 413 (1941).  T: not designated.

[Mesembryanthemum caducum auct. non Ait.: J. M. Black, FI. S. Australia 2: 219 (1924)]

[Psilocaulon caducum auct. non. (Ait.) N.E. Br.: J. M. Black, FI. S. Australia 2nd edn, 2: 337 (1948)]
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lustrations: J. M. Black, Fl. S. Australia 2nd edn, fig. 481 (1948) (as Psilocaulon caducum);
H. M. L. Bolus, Notes Mesembrianthemum 1: fig. 34 (1928) (as Cryophytum nodiflorum).

Erect or prostrate shrub to 20 cm high, densely papillose, often red-tinged. Branches
terete. Leaves sessile, semiterete, flat on adaxial surface, 5-22 mm long, 1-2 mm wide,
sparsely villous, papillose, soon withering. Flowers sessile. Sepals semiterete with a
prominent horn at base; villous in lower half. Petal-like staminodes white. Ovary faintly
ribbed. Fruit oblong, 4-8 mm long, 3-4 mm wide, the sepals not reflexed at maturity.
Fig. 5H-1.

Native to South Africa; distributed widely throughout southern Australia. Common on
samphire flats and saline areas inland. Map 23.

W.A.: 50 km W of 90 Mile Tank, H. Demarz 5369 (PERTH); Karana Stn, E. Wittwer 1597 (PERTH).
S.A.: 16 km S of Port Wakefield, T. R. N. Lothian 1501 (AD, M, NSW); Yorke Peninsula, Innes National
Park track, D. E. Symon 9765 (ADW, CANB). Vic.: Kulkyne Forest, 20 km E of Hattah P.O.,
A. C. Beauglehole 40552 (MEL).

3. PSILOCAULON

J.Venning

Psilocaulon N. E. Br., Gard. Chron. ser. 3, 78: 412 (1925); from the Greek psilos (bare),
and kaulon (stalk), in reference to the caducous stem leaves.

Type: P. articulatum (Thunb.) N. E. Br.

Semi-erect to trailing perennial shrub, minutely papillose. Branches terete, appearing
jointed from the persistent leaf-bases. Leaves terete, opposite on lower branches, alternate on
flowering branches, partly ensheathing stem, soon falling leaving only the broad base.
Flowers solitary, terminal or axillary on short shoots. Sepals 5. Petal-like staminodes
many, white; stamens many. Styles 5; ovary inferior; locules 5; placentation axile. Fruit a
hygroscopic capsule; valves winged along edges; expanding-keels contiguous; locules
without roofs; placental tubercles absent. Seeds many, D-shaped, laterally compressed,
tuberculate, brown.

A genus of 72 species endemic in South Africa; 1 species naturalised in Australia.

*Psilocaulon tenue (Haw.) Schwantes, Gartenflora 77: 69 (1928)

Mesembryanthemum tenue Haw., Saxifrag. Enum. 2: 175 (1821).  T: grown at Kew from seed from the
Cape of Good Hope; n.v.

Semi-erect or prostrate shrub. Leaves terete, 4-15 mm long, 1 mm wide. Capsule
globular, 2-4 mm diam.; peduncle 2-8 mm long.  Fig. 5A-B.

Common along the Murray River in S.A., N.S.W. and Vic. Map 24.

S.A.: 5 km E of Berri, D. E. Symon 1879 (ADW); Morgan, L. D. Williams 4148 (AD).  Vic.: Sunny
Cliffs, A. C. Beauglehole 16006 (MEL).

This species resembles Mesembryanthemum in the form of the capsule but may be
distinguished from Australian representatives of that genus by the persitent leaf bases and
minute papillae. The alternate arrangement of the leaves on the flowering branchlets
would appear atypical for Psilocaulon.
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4. CARPOBROTUS

J. Venning

Carpobrotus N. E. Br., Gard. Chron. ser. 3, 78: 433 (1925); from the Greek karpos
(fruit), and brota (edible things), referring to the edible fruits.

Type: C. edulis (L.) N. E. Br.

Succulent glabrous perennials with prostrate stems to 2 m long, rooting at nodes. Leaves
triquetrous, opposite, connate, ensheathing stem; keel acute, smooth or denticulate, often
denticulate only on upturned part. Flowers solitary, on short shoots in axils, sessile or
pedicellate. Sepals 5, 2 large and opposite, 3 smaller with broad membranous margins.
Petal-like staminodes many, yellow, pink, purple or white; stamens many. Styles 6-14,
free or shortly fused at base; ovary inferior; locules 6-14; placentation parietal. Fruit
indehiscent, fleshy. Seeds many, ovate, elliptic or oblong, laterally compressed, mucilag-
inous, light to dark brown.

A genus of 23 species distributed along the west coast of North America and in western
South America, South Africa and Australia; 4 native and 2 naturalised species in
Australia.

S. T. Blake, A revision of Carpobrotus and Sarcozona in Australia, genera allied to
Mesembryanthemum (Aizoaceae), Contr. Queensland Herb. 7 (1969).

Key adapted from S. T. Blake, loc. cit.

1 Petal-like staminodes yellow, later turning pink, densely streaked overall
when dry 2. C. edulis

1: Petal-like staminodes purple, paler to white near base, not densely
streaked overall when dry

2 Petal-like staminodes pale but never white at base, streaked when dry 1. C. aequilaterus
2: Petal-like staminodes white at base, streaked only near midline when
dry
3 Styles shortly united at base; flower up to 20 mm diam. 4. C. modestus

3: Styles not united at base; flower 35-85 mm diam.
4 Leaves equilateral near middle; stamens 300-400 3. C. glaucescens
4: Leaves not equilateral near middle; stamens 100-300
5 Stamens 250-300 6. C. virescens
5: Stamens 100-250 5. C. rossii

Species 3, 5 and 6, regarded as distinct by Blake (loc. cit.), are difficult to distinguish in
dried specimens, especially since stamens cannot be accurately counted. Recent collect-
ions have extended the known ranges of these species and reduced the morphological
disjunctions between them; of the characters considered specific by Blake, only stamen
number remains useful. Without a good selection of fresh material, however, it has not
been possible to revise the status of these species.

1. *Carpobrotus aequilaterus (Haw.) N. E. Br., J. Bot. 66: 324 (1928)

Mesembryanthemum aequilaterum Haw., Observ. Mesembryanthemum 390 (as ‘equilaterum®), 477 (1794);
Mesembryanthemum edule var. aequilaterum (Haw.) Moss, Cambr. Brit. Fl. 2: 151 (1914);
Mesembryanthemum aequilaterale Willd., Sp. Pl. 4th edn, 2: 1051 (1799), nom. illeg.; Carpobrotus
aequilateralis (Willd.) J. Black, Trans. & Proc. Roy. Soc. S. Australia 56: 40 (1932).  T: ‘I have been told,
it is a native of the country about Botany Bay’. Drawing of material cultivated in England designated as
neotype (K); fide S. T. Blake, Contr. Queensland Herb. 7: 19 (1969).

Mesembryanthemum aequilaterale var. decagynum Haw. ex DC., Prodr. 3: 429 (1828), nom. illeg. T:
introduced c. 1801, communicated by Howard; n.v.
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C. disparilis N. E. Br., J. Bot. 66: 324 (1928). T: fig. 20 in Salm-Dyck, Monogr. Aloes
Mesembryanthemi fasc. 1 (1836).

Illustration: S. T. Blake, op. cit. fig. 3.

Stems spreading, prostrate, to 2 m long. Leaves 3.5-9 cm long, 5-12 mm wide, bright
green or grey-green, sometimes tinged red; adaxial surface concave or flat; lateral surfaces
flat or barely concave; keel denticulate along entire length or only upper portion. Flowers
3.5-8 cm diam.; pedicels 5-40 mm long. Petal-like staminodes purple, paling near base
but not white, streaked when dry; stamens 150-550, 4-6-seriate. Styles 6-14, free; ovary
conical, laterally compressed, 2-ridged; ovary concave on top. Angled or Angular
Pigface.

Native of Chile, naturalised over a wide range of soil types and climatic regions in W.A.,
S.A., N.S.\W., Vic. and Tas.; commonly planted on embankments to control soil erosion.
Map 25.

W.A.: 40 km ESE of Lake King, P. G. Wilson 6876 (PERTH). S.A.: near Goolwa Barrage Settlement,
L. D. Williams 5689 (AD); 22 km SSE of Port Lincoln, P. G. Wilson 2727 (AD).

2. *Carpobrotus edulis (L.) L. Bolus, FI. PI. S. Afr. 7: sub t. 247 (1927)

Mesembryanthemum edule L., Syst. Nat. 10th edn, 1060 (1759).  T: not designated.

[Carpobrotus acinaciformis auct. non (L.) L. Bolus: Hj. Eichler, Suppl. J. M. Black’s Fl. S. Australia 2nd
edn, 134 (1965)]

Illustrations: S. T. Blake, Contr. Queensland Herb. 7: fig. 2 (1969); R. Marloth, Fl. S. Afr. 1: t. 50 (as
Mesembryanthemum edule) (1913).

Stems spreading or prostrate, to 2 m long. Leaves 4-8 c¢cm long, 8-17 mm wide, bright
green, often tinged red along edges; adaxial and lateral surfaces distinctly concave; keel
denticulate, sometimes only in upper portion. Flowers 7-8.5 cm diam.; pedicels 10-20
mm long. Petal-like staminodes yellow changing to pink, usually densely streaked when
dry; stamens 400-600, 6-7-seriate. Styles 8-10, free; ovary conical, barely compressed,
convex on top. Hottentot Fig. Fig. 6C-D.

A native of South Africa. Widely planted as a soil binder on embankments and as an
ornamental in coastal districts; naturalised along parts of the coast of southern and
eastern Australia. Map 26.

W.A.: Yanchep National Park, J. W. Wrigley 4086 (A, CANB, PERTH). S.A.: Wright Is., Encounter
Bay, T. R. N. Lothian 745 (AD).  Qld: Warwick, Oct. 1962, D. Rossen (BRI).

3. Carpobrotus glaucescens (Haw.) Schwantes, Gartenflora 77: 69 (1928)

Mesembryanthemum glaucescens Haw., Syn. Pl. Succ. 236 (1812). T: cultivated from material from
Botany Bay, N.S.W., S. T. Blake 19677; neo: BRI, fide S. T. Blake, Contr. Queensland Herb. 7: 23
(1969).

Illustrations: S. T. Blake, op. cit. figs 4, 5.

Stems prostrate, to 2 m long. Leaves 35-100 mm long, 9-15 mm wide, equilateral near
middle, somewhat glaucous; adaxial and lateral surfaces flat, convex towards base; keel
crenulate in upper portion, smooth below. Flowers 4-6 cm diam.; pedicels 20-30 mm
long. Petal-like staminodes purple, white at base, streaked only near midline when dry;
stamens 300-400, 5-6-seriate. Styles 7-10, free; ovary conical or oblong, compressed,
2-ribbed, concave on top.

An indigenous species found along the coast of eastern Australia in sandy and rocky
situations. Map 27.

Qld: Stradbroke Is., Swan Bay, 5 Jan. 1962, P. H. Baxter (BRI). N.S.W.: Tilba Tilba, 1881, M. Bate
(MEL). Vic.: coast opposite SE extremity of Mallacoota National Park, 4 Nov. 1969, J. H. Willis
(MEL).
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4. Carpobrotus modestus S. T. Blake, Contr. Queensland Herb. 7: 30, figs 1(K), 8, 13
(1969)

T: grown in the author’s garden, Brisbane, Qld, from specimens sent by R. L. Specht from Yumali, S.A.,
S. T. Blake 19876; holo: BRI.

Illustration: S. T. Blake, loc. cit.

Stems prostrate, to 35 cm long. Leaves 35-70 mm long, 4.5-7 mm wide, glaucous, often
red-tinged; adaxial surface flat, lateral surfaces flat or convex; keel smooth or upper
portion barely crenulate. Flowers 16-19 mm diam.; pedicels 3-7 mm long. Petal-like
staminodes purple, white at base, streaked only near midline when dry; stamens 20-100,
1-3-seriate. Styles 6-10, fused at base; ovary oblong, barely compressed, flat on top with
a prominent transverse ridge. Inland Pigface.

A native species found in various inland habitats in southern Australia. Map 28.

W.A.: 24 km S of Lake Grace, R. D. Royce 6715 (BRI, PERTH). S.A.: ‘Coonalpyn Downs’, Inglewood,
Oct. 1954, F. Chippendale & R. L. Specht (BRI); 41 km S of Pinnaroo, T. Henshall 3804 (NT); 1 km N
of Nuriootpa, D. N. Kraehenbuehl 1637 (AD).

5. Carpobrotus rossii (Haw.) Schwantes, Gartenflora 77: 68 (1928)

Mesembryanthemum rossii  Haw., Rev. Pl. Succ. 120 (1821). T: Salm-Dyck, Monogr. Aloes
Mesembryanthemi fasc. 3: fig. 13 (1840); neo, fide S. T. Blake, Contr. Queensland Herb. 7: 27 (1969).

Illustrations: S. T. Blake, op. cit. fig. 7; W. M. Curtis, Stud. Fl. Tasmania 2: fig. 64 (1963).

Stems prostrate, to 1 m long. Leaves 3.5-10 cm long, 6-11 mm wide, not equilateral near
middle, green or glaucous, sometimes tinged red; adaxial surface concave or flat; lateral
surfaces slightly concave or flat; keel smooth, or crenulate in upper portion. Flowers
3.5-5.5 ¢cm diam.; pedicels 5-28 mm long. Petal-like staminodes purple, white at base,
streaked only near midline when dry; stamens 100-250, 3-4-seriate. Styles 6-10, free;
ovary conical, compressed laterally, 2-ribbed, flat or slightly convex on top. Karkalla.

A native species found primarily in coastal areas in S.A., Vic. and Tas. S. T. Blake, loc.
cit. also recorded this species on Nancy Peak in the Porongurup Range and south of
Carnarvon in Western Australia, a considerable distance from the main distribution.
Map 29.

S.A.: Lake Newland, Hj. Eichler 19460 (AD, PR, PRE, RSA); 51-54 km N of Overland Corner,
D. E. Symon 3783 (ADW); Island of Dorothee, Investigator Group, D. E. Symon 6648 (ADW, CANB).
Tas.: Bellerive, Dec. 1895, L. Rodway (HO).

6. Carpobrotus virescens (Haw.) Schwantes, Gartenflora 77: 69 (1928)

Mesembryanthemum virescens Haw., Syn. Pl. Succ. 236 (1812); Mesembryanthemum edule var. virescens
(Haw.) Moss, Cambr. Brit. FI. 2: 151 (1914). T: King George Sound, W.A., Sept. 1959, S. T. Blake
20910; neo: BRI, fide S. T. Blake, Contr. Queensland Herb. 7: 25 (1969).

Mesembryanthemum abbreviatum Haw., Philos. Mag. 68: 329 (1826). T: Salm-Dyck, Monogr. Aloes
Mesembryanthemi fasc. 5: fig. 7 (1849).

Illustration: S. T. Blake, op. cit. fig. 6.

Stems prostrate, to 1.5 m long; older branches greyish-white. Leaves 3.5-9 cm long, 9-17
mm wide, not equilateral near middle, green; adaxial and lateral surfaces slightly convex;
keel crenulate in upturned part, smooth below. Flowers 4-6 cm diam.; pedicels 5-15 mm
long. Petal-like staminodes purple, white at base, streaked only near midline when dry;
stamens 250-300, 4-5-seriate. Styles 7-10, free; ovary conical or oblong-ellipsoidal,
laterally compressed, flat on top.  Fig. 8.

An indigenous species occurring in coastal areas of southern W.A.  Map 30.

W.A.: Garden Is., S. T. Blake 20644 (BRI); Esperance, at the Esplanade, Hj. Eichler 20299 (AD,
PERTH).
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5. SARCOZONA

J. Venning

Sarcozona J. Black, Trans. & Proc. Roy. Soc. S. Australia 58: 176 (1934); from the
Greek sarkos (flesh), and zoné (involucre), referring to the fleshy involucre which
surrounds the calyx tube.

Type: S. pulleinei (J. Black) J. Black

Small erect or semi-prostrate, succulent, perennial, glabrous shrubs. Leaves triquetrous,
opposite, connate, ensheathing stem, densely covered with small warts or pellucid dots;
basal portion persistent; keel smooth or denticulate. Flowers single or in threes, terminal,
pedicellate or sessile, partly or entirely enclosed in a bilobed fleshy involucre. Sepals 5,
2 larger and opposite, 3 smaller with membranous margins. Petal-like staminodes many,
pale pink to white; stamens many. Styles 4 or 5; ovary inferior; locules 4 or 5;
placentation parietal. Fruit fleshy, indehiscent. Seeds many, ovoid or D-shaped, laterally
flattened, light brown to brown.

A genus of 2 species endemic in Australia.

S. T. Blake, A revision of Carpobrotus and Sarcozona in Australia, genera allied to
Mesembryanthemum (Aizoaceae), Contr. Queensland Herb. 7 (1969).

Key adapted from S. T. Blake, op. cit. 34.

Styles 4, rarely 5; calyx tube enclosed for at least half its length in
involucre, terete 1. S. praecox

Styles 5, rarely 4; calyx tube enclosed for less than half its length in
involucre, acutely 2-keeled 2. S. bicarinata

1. Sarcozona praecox (F. Muell.) S. T. Blake ex H. Eichler, Suppl. J. M. Black’s Fl.
S. Australia 2nd edn, 134 (1965)

Mesembryanthemum praecox F. Muell., Linnaea 25: 384 (1853). T: plains W of Flinders Ranges, S.A.,
Oct. 1851, F. Mueller s.n.; holo: MEL.

Carpobrotus pulleinei J. Black, Trans. & Proc. Roy. Soc. S. Australia 56: 40 (1932); Sarcozona pulleinei
(J. Black) J. Black, op. cit. 58: 176 (1934).  T: Pine Creek near Broken Hill, N.S.\W., A. Morris s.n,;
lecto: AD, fide S. T. Blake, Contr. Queensland Herb. 7: 34 (1969).

Illustrations: S. T. Blake, op. cit. figs 9, 10.

Erect shrub to 30 cm; branches angled; branchlets often tinged pink. Leaves acute or
obtuse, 30-100 mm long, 4.5-7 mm wide, densely covered with small warts, glaucous
with pink tinge at apex and along edges; adaxial surface flat; lateral surfaces convex; keel
either smooth or denticulate throughout. Flowers sessile or pedicellate, on branchlets at
right angles to main stem, almost enclosed in a bilobed oblong involucre except petal-like
staminodes. Sepals 4, rarely 5; ovary oblong, terete, concave on top. Sarcozona. Fig.
6A-B.

Widely distributed through southern Australia favouring sandy soils. Map 31.

W.A.: 5.6 km S of Morawa, 29 Aug. 1945, C. A. Gardner (PERTH). S.A.: Port Germain Gorge, 14 Aug.
1937, J. B. Cleland (AD); Aroona Valley, Oraparinna National Park, D. E. Symon 7349 (ADW, CANB,
K, NSW).  Vic.: near Nowingi, 14 Aug. 1969, G. W. Anderson (MEL).

2. Sarcozona bicarinata S. T. Blake, Contr. Queensland Herb. 7: 37 (1969)

T: Cultivated in Brisbane, QId, from material collected near Lock, S.A., by R. L. Specht, S. T. Blake
21514; holo: BRI.

Illustration: S. T. Blake, op. cit. fig. 11.
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Erect shrub to 10 cm. Leaves 25-50 mm long, 5-9 mm wide, dull green, the margins
tinged pink, smooth; numerous pellucid dots evident beneath surface; adaxial surface flat;
lateral surfaces convex; keel smooth, sometimes denticulate on upturned portion. Flowers
sessile or very shortly pedicellate, free (usually the first flowers) or shortly enclosed in
fused bases of uppermost leaves. Styles 5, rarely 4; ovary oblong, slightly compressed,
acutely 2-keeled, slightly convex or nearly flat on top.

Occurs on Yorke Peninsula and Eyre Peninsula, S.A.  Map 32.

S.A.: 1 km S of Redcliff Point, R. J. Chinnock 1578 (AD); Hincks National Park, D. E. Symon 6214
(ADW).

6. CONICOSIA

J. Venning

Conicosia N. E. Br.,, Gard. Chron. 78: 433 (1925); from the Greek konikos
(cone-shaped), referring to the form of the capsules.

Type: C. pugioniformis (L.) N. E. Br.

Succulent glabrous perennial herbs with erect or prostrate stems arising from a dense
basal rosette of leaves; root cylindrical, fleshy. Leaves opposite, crowded, triquetrous to
almost cylindrical, long and narrow, tapering, acute, partly ensheathing stem. Flowers
solitary, terminal, on long pedicels. Sepals 5, equal in size, broad at base tapering sharply
to an elongate terete tip, 3 with membranous margins. Petal-like staminodes many,
yellow; stamens many. Styles 10-20; ovary inferior or partly superior; locules 10-20;
placentation parietal. Fruit a capsule dehiscing when dry; upper conical half separating
into 10-20 narrow segments; valves winged; expanding keels absent; locules without
roofs, placental tubercles absent. Seeds subglobose or lenticular, smooth.

A genus of 10 species endemic in South Africa; 1 species recorded in Australia.

*Conicosia bijlii N. E. Br., Gard. Chron. 90: 14 (1931)
T: not designated.

Herb to 30 c¢cm high. Leaves triquetrous to terete, 4-8 cm long, 1-4 mm wide. Capsule
transversely rhomboid, 10-14 mm long, 27-32 mm wide. Peduncle 7-20 ¢cm long.

Only collected from an area E of Drysdale, near Indented Head, Vic., growing over
several acres of wind blow. No recent collections have been made from this locality and
it is not known if it has become naturalised. Map 33.

Vic.: near Indented Head, 3 Oct. 1959, F. W. Smith (MEL); 8 km E of Drysdale, near Indented Head, 11
Nov. 1956, H. C. E. Stewart (MEL).

The identity of the above-listed material is uncertain and requires verification.

This species is characterised by its cone-shaped capsule which dehisces when dry. Other
Australian representatives of Mesembryanthemum s. lat. have hygroscopic capsules or
fleshy indehiscent fruits.
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7. MICROPTERUM

J. Venning

Micropterum Schwantes, Mboller’s Deutsche Gartn.-Zeitung 43: 17 (1928); from the
Greek micros (small) and pteron (wing), referring to the very small wings on the locule
roof.

Type: M. schlechteri Schwantes

Small, densely papillose, succulent annuals. Leaves opposite, spathulate to linear-
spathulate, entire. Flowers solitary, terminal, pedicellate. Sepals 5, unequal in size, the 2
smaller with membranous margins. Petal-like staminodes many, yellow; stamens 5-10.
Styles 5; ovary inferior; locules 5, or sometimes 4; placentation parietal. Fruit a
hygroscopic capsule; valves winged; expanding keels contiguous; locule roofs very small
or absent; placental tubercles absent. Seeds many, triangular, compressed, minutely
tuberculate, light brown.

A genus of 7 species native to South Africa; 1 species naturalised in Australia.

*Micropterum papulosum (L.f.) Schwantes, Feddes Repert. 43: 257 (1938)
Mesembryanthemum papulosum L.f., Suppl. Pl. 259 (1782).  T: not designated.

Semi-erect annual to 15 cm high. Leaves spathulate to linear-spathulate, 8-34 mm long,
3-8 mm wide. Capsule obconical, 3-7 mm long, 5-10 mm wide; pedicel 4-13 mm long.
Fig. 61.

Isolated occurrences in hilly areas of W.A., S.A. and N.S.W. Map 34.

W.A.: Fowlers Gully, Wongan Hills, K. F. Kenneally 2272 (PERTH).  S.A.: Bremer R., N of Kanmantoo,
R. Bates 753 (AD).

The capsules resemble those of Mesembryanthemum but are distinguished by parietal
placentation.

8. CARPANTHEA

J. Venning

Carpanthea N. E. Br., Gard. Chron. 78: 412 (1925); from the Greek karpos (fruit), and
anthe (flower).

Type: C. pomeridiana (L.) N. E. Br.

Succulent, villous, annual herbs. Leaves opposite, lanceolate, narrowed slightly to a broad
petiole, partly ensheathing stem. Flowers 1-3, terminal, pedicellate. Sepals 5, 2 large and
leaf-like, 3 short and broad with membranous margins. Petal-like staminodes many,
yellow; stamens many. Styles 12-20; ovary inferior; locules 12-20; placentation basal or
parietal. Fruit a hygroscopic capsule; valves without wings; expanding keels contiguous,
ending in awns; locules without roofs; placental tubercles absent. Seeds roundish,
compressed.

A genus of 2 species endemic in South Africa; 1 species recorded in Australia.
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*Carpanthea pomeridiana (L.) N. E. Br. in E. P. Phillips, Gen. S. Afr. Fl. Pl. 245
(1926)

Mesembryanthemum pomeridianum L., Sp. Pl. 2nd edn, 1: 698 (1762).  T: not designated.
Illustrations: H. Herre (ed.), Gen. Mesembryanthemaceae 101 (1971); M. M. Kidd, Wildfl. Cape Penins.
t. 64 (1950).

Leaves 5-11 cm long, 1-2 cm wide. Pedicels 4-9 cm long, pubescent. Flowers c.5cm
diam.

Three collections late last century from the junction of the Murray and Darling Rivers
but no later records. Map 35.

N.S.W.: junction of Darling and Murray Rivers, 1887, Mrs Holding (MEL).

This species is easily distinguished as it has a hygroscopic capsule with 12-20 locules.
Other Australian representatives of Mesembryanthemum s. lat. with hygroscopic capsules
have only 5 locules in the fruit. Description based on H. Herre, op. cit. 100.

9. DROSANTHEMUM

J. Venning

Drosanthemum Schwantes, Z. Sukkulentenk. 3: 29 (1927); from the Greek drosos (dew),
and anthemon (flower), referring to the glistening appearance of the flowers.

Type: D. hispidum (L.) Schwantes

Low, succulent perennial herbs with terete, hirsute trailing stems. Leaves clustered on
short shoots, opposite, connate, semi-cylindrical, the upper portion somewhat expanded,
glaucous, densely papillose. Flowers solitary, terminal on erect short shoots, pedicellate.
Sepals 5, papillose. Petal-like staminodes many, white; stamens many. Styles 5; ovary
inferior; locules 5; placentation parietal. Fruit a hygroscopic capsule; valves winged;
expanding keels parallel or divergent; locules roofed; placental tubercle very small or
absent. Seeds many, small, rough, light brown.

A genus of about 95 species native to South Africa; 1 species recorded in Australia.

*Drosanthemum candens (Haw.) Schwantes, Z. Sukkulentenk. 3: 30 (1927)
Mesembryanthemum candens Haw., Saxifrag. Enum. 2: 186 (1821).  T: based on a specimen grown in the
Salm-Dyck garden near Dusseldorf., n.v.

[Mesembryanthemum floribundum auct. non Haw.: J. M. Black, FI. S. Australia 2: 220 (1924)]

[D. floribundum auct. non (Haw.) Schwantes: J. M. Black, FI. S. Australia 2nd edn, 2: 338 (1948)]
Illustration: J. M. Black, FI. S. Australia 2nd edn, fig. 482 (1948) as Drosanthemum floribundum.
Semi-erect shrub with trailing branches. Stems hirsute. Leaves clavate, 3-10 mm long,

1-2 mm wide, densely papillose. Capsule shallowly obconical, 2-3 mm long, 4-5 mm
wide; peduncle 12-28 mm long. Redondo Creeper.

Often grown as an ornamental on rockeries and embankments in W.A., S.A. and Vic.,
especially near the sea where sometimes established; possibly not fully naturalised in S.A.
and Vic. Map 36.

W.A.: Hamelin Bay, R. D. Royce 3936 (PERTH). S.A.: near Horse-shoe Beach, Port Elliot, J. Z. Weber
336 (AD). Vic.: coastal cliffs at Beaumaris, 1 Jan. 1952, V. Jacobs (MEL).
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10. LAMPRANTHUS

J. Venning

Lampranthus N. E. Br., Gard. Chron. ser. 3, 87: 211 (1930); from the Greek lampros
(bright) and anthos (flower), referring to the profusion and colour of the flowers.

Type: L. tenuifolius (L.) Schwantes

Erect or prostrate shrubs, glabrous, succulent; branchlets compressed. Leaves opposite,
shortly connate, triquetrous, laterally compressed, acutely keeled. Flowers solitary,
terminal, pedicellate. Sepals 5, approximately equal in size, 3 with membranous margins,
the membranous part drying dark brown. Petal-like staminodes many, white, yellow or
purple; stamens many. Styles 5; ovary inferior; locules 5; placentation parietal. Fruit a
hygroscopic capsule; valves winged; expanding keels divergent; locules roofed; placental
tubercles absent. Seeds many, pear-shaped, rough, dark brown.

A genus of 178 species endemic in South Africa; 3 species recorded in Australia.

1 Plant prostrate; flowers 1.5-2 cm diam. 2. L. tegens
1: Plant erect; flowers 4-5 cm diam.

2 Flowers yellow 1. L. glaucus
2:  Flowers white or purple 3. L. multiradiatus

1. *Lampranthus glaucus (L.) N. E. Br., Gard. Chron. ser. 3, 87: 212 (1930)

Mesembryanthemum glaucum L., Sp. PI. 1: 486 (1753).  T: not designated.
Illustration: M. M. Kidd, Wildfl. Cape Penins. t. 64 (1950).

Erect shrub to 30 cm high. Branches terete, grey; branchlets reddish. Leaves acute, 9-14
mm long, 2-3 mm wide, dark-green or glaucous, the surface densely dotted giving leaf
edges a denticulate appearance; keel sharply acute. Flowers yellow, 4-5 c¢cm diam,;
pedicels 9-21 mm long.  Fig. 6G.

Occurs in W.A., S.A., and Tas. Map 37.

W.A.: Albany, 27 July 1922, C. A. Gardner (PERTH); Yoongarillip, R. D. Royce 3908 (PERTH); upper
Swan River, Dec. 1884, J. Sewell (MEL).  Tas.: Devonport, Oct. 1943, W. M. Curtis (HO).

2. *Lampranthus tegens (F. Muell.) N. E. Br., Gard. Chron. ser. 3, 87: 212 (1930)
Mesembryanthemum tegens F. Muell., Fragm. 5: 157 (1866). T: near Melbourne, Vic., collector
unknown; n.v.

Illustration: F. P. Morris, Victorian Naturalist 50: t. | (1933).

Low shrub with prostrate branches, rooting at nodes. Branchlets reddish. Leaves slightly
incurved, acute, glaucous, 8-9 mm long, 1-3 mm wide, smooth, minutely dotted; keel
acute. Flowers on short shoots, purple, 15-20 mm diam.; pedicels 4-10 mm long. Little
Noonflower.

Found around harbours of Sydney and Melbourne but rarely collected in recent years.
Map 38.

N.S.W.: Homebush Bay, Dec. 1917, A. A. Hamilton (NSW); E bank of Lane Cove River just above
Epping Highway Bridge, 6 Sept. 1965, A. Rodd (NSW).

J. H. Willis (Handb. PI. Victoria 2: 123, 1972) suggested that this species may have been
brought to Melbourne in the ballast of an early sailing ship.

L. tegens was described in Australia long before being described in its native country. L.
caespitosus (L. Bolus) N. E. Br., from brackish soil in Paarden Island near Cape Town,
is probably identical, see N. E. Brown, Proc. Roy. Soc. Victoria ser. 2, 21: 544 (1909).
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3. *Lampranthus multiradiatus (Jacg.) N. E. Br., Gard. Chron. ser. 3, 87: 212 (1930)

Mesembryanthemum multiradiatum Jacq., Fragm. Bot. 44 (1801).  T: not known.
[Lampranthus albus auct. non. (L. Bolus) L. Bolus: S. W. L.Jacobs & J. Pickard, Pl. New South Wales
62 (1981)]

Erect shrub. Leaves acute, shortly mucronate, 15-38 mm long, 15-25 mm wide, smooth,
dotted; keel acute. Flowers pedicellate, purple or white, 4-5 cm diam.

Frequently grown on rockeries and embankments; possibly naturalised in W.A., S.A. and
N.S.W. Map 39.

W.A.: Albany, Jan. 1903, C. Andrews (PERTH). N.S.W.: Henry Heads near Cape Banks, R. H. Goode
345 (NSW).

11. RUSCHIA

J. Venning

Ruschia Schwantes, Z. Sukkulentenk. 2: 186 (1926); named after Ernst Rusch, Sen., a
southern African farmer.

Type: R. rupicola (Engl.) Schwantes

Erect, glabrous, perennial shrubs. Branches terete, grey; branchlets compressed, red.
Leaves opposite, triquetrous, shortly connate, shortly mucronate, partly ensheathing
branch, glaucous, densely dotted; keel denticulate. Flowers in a many-flowered
inflorescence, pedicellate, subtended by leaf-like bracts. Sepals 5, equal in size, 3 with
membranous margins. Petal-like staminodes many, purple; stamens many. Styles 5; ovary
inferior; locules 5; placentation parietal. Fruit a hygroscopic capsule; valves winged;
expanding keels divergent; locules with roofs; placental tubercle present. Seeds many,
spherical, compressed, rough, yellow or brown.

A genus of c. 350 species endemic in southern Africa; 1 species recorded in Australia.

*Ruschia tumidula (Haw.) Schwantes, Z. Sukkulentenk. 3: 20 (1927)

Mesembryanthemum tumidulum Haw., Syn. Pl. Succ. 286 (1812).  T: Cultivated in Europe from material
from South Africa; n.v.

[Mesembryanthemum laxum auct. non. Willd.: A. J. Ewart, FI. Victoria 481 (1931)]

Illustration: F. P. Morris, Victorian Naturalist 50: t. 1 (1933) (as Mesembryanthemum laxum).

Erect shrub. Leaves 3-angled, recurved, 10-36 mm long, 1-2 mm wide. Capsule

obconical to shallowly obconical, 2-4 mm long, 4-5 mm wide; peduncle 4-8 mm long.
Loose-flowered Pig Face. Fig. 6H.

Grown as an ornamental on rockeries and embankments near the sea, and occasionally
found along the coast near Adelaide, Melbourne and Perth, but probably not fully
naturalised. Map 40.

W.A.: Upper Swan R., 1884, Sewell (MEL).  Vic.: Sandringham, 20 Sept. 1940, J. C. Goudie (MEL).

This species closely resembles Lampranthus multiradiatus (Jacg.) N. E. Br. in vegetative
features. However, it is readily distinguished from the latter by having a many-flowered
inflorescence and a placental tubercle in each locule.
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Figure 6. A-B, Sarcozona praecx. A, flower x1; B, habit x1 (A-B, R. Chinnock 5486,
AD). C-D, Carpobrotus edulis. C, flower x1; D, habit x1 (C-D, J. Venning 401, AD).
E-F, Disphyma crassifolium. E, open capsule x3; F, habit x1 (E-F, R. Chinnock 5485,
AD). G, Lampranthus glaucus, open capsule x3 (R. Royce 3908, PERTH). H, Ruschia
tumidula, open capsule x3 (Upper Swan River, W.A., 1884, Sewell, MEL). I,
Micropterum papulosum, open capsule x3 (R. Chinnock 4087, AD).
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12. DISPHYMA

J. Venning

Disphyma N. E. Br., Gard. Chron. ser. 3, 78: 412 (1925); from the Greek dis (twice)
and phyma (tubercle), referring to the two-lobed placental tubercle in each locule.

Type: D. crassifolium (L.) L. Bolus

Prostrate, succulent, glabrous perennial. Branches to 1.5 m long, rooting at nodes. Leaves
opposite, clustered on erect short shoots, acute or obtuse, triquetrous, somewhat
expanded in upper half, smooth, green or glaucous, often with a yellow or red tinge; keel
rounded, occasionally acute. Flowers solitary, terminal on short shoots, pedicellate, rarely
sessile. Sepals 5, 2 large and opposite, 3 smaller with broad membranous margins.
Petal-like staminodes many, purple, white at base; stamens many. Styles 5; ovary inferior;
locules 5; placentation parietal. Fruit a hygroscopic capsule; valves winged; expanding
keels divergent; locules roofed; placental tubercles bilobed. Seeds many, comma-shaped,
laterally compressed, smooth or verrucose, pale to dark brown.

A genus of 1 species widely distributed in South Africa, Australia and New Zealand.

R. J. Chinnock, Studies in Disphyma — a genus related to Mesembryanthemum. 1. A
revision of Disphyma australe (Ait.) J. M. Black, New Zealand J. Bot. 9: 331-334
(1971).

Disphyma crassifolium (L.) L. Bolus, FI. PI. S. Afr. 7: t. 276 (1927)
Mesembryanthemum crassifolium L., Sp. PI. 1: 484 (1753).  T: not designated.

?Mesembryanthemum australe Ait., Hort. Kew. 2: 187 (1789); ?Disphyma australe (Ait.) N.E. Br., Gard.
Chron. ser. 3, 87: 14 (1930).  T: specimen cultivated at Kew from material from New Zealand (K, n.v.). If
the New Zealand and Australian species are not synonymous this name has been incorrectly applied in
Auwustralia.

Disphyma blackii Chinnock, New Zealand J. Bot. 9: 338 (1971).  T: The BIluff, Petrol Cove side, Victor
Harbor, S.A., 22 Nov. 1968, R. J. Chinnock s.n.; holo: CHR, n.v.

Disphyma clavellatum (Haw.) Chinnock, New Zealand J. Bot. 14: 78 (1976); Mesembryanthemum
clavellatum Haw., Misc. Nat. 79 (1803). T: Goose Bay, Middle Is., near Cape Arid, [W.A.], R. Brown
s.n., n.v.

lllustrations: H. M. L. Bolus, loc. cit.;; H. Herre (ed.), Gen. Mesembryanthemaceae 137 (1971);
H. Jacobsen, Handb. Succ. PI. 3: fig. 1331 (as Disphyma australe) (1960); F. P. Morris, Victorian
Naturalist 50: t. 1 (1933) (as Disphyma australe).

Shrub with prostrate branches. Leaves triquetrous, 5-70 mm long, 1-7 mm wide; keel
rounded. Capsule obconical, 4-14 mm long, 5-12 mm wide; pedicels up to 10 c¢cm long.
Round-leaved Pigface. Fig. 6E-F.

Commonly found on samphire flats and dunes of coastal areas, and in saline areas inland.
Map 41.

W.A.: Lake Austin, N of Mt Magnet, A. S. George 918 (PERTH).  S.A.: Kangaroo Is., Hanson Bay,
Hj. Eichler 15337 (AD, MEL); At creek mouth, Second Valley, D. E. Symon 3216 (ADW). N.S.W.:
110 km N of Wentworth, 26 July 1955, E. F. Constable (NSW, NT). Vic.: Point Nepean,
J. D. M. Pearson 579 (MEL).

Easily distinguished by the clavate leaves with generally rounded keel, the long terete
pedicels and the bilobed placental tubercle in each locule.

H. F. Glen, Botanical Research Institute, Pretoria, (pers. comm.) has concluded, using
multivariate analysis, that Disphyma is monotypic. Observations of South African
herbarium material has supported this finding with respect to Australian representatives
of this genus and consequently the name change from D. clavellatum has been adopted.
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13. TETRAGONIA

A. Prescott

Tetragonia L., Sp. Pl. 1: 480 (1753); Gen. PI. 5th edn, 215 (1754); from the Greek tetra
(four), and gonia (angle), in reference to the 4-angled fruit of some species.

Type: T. fruticosa L.

Sprawling or climbing herbs or shrublets, usually papillose. Leaves alternate, flat, entire,
somewhat succulent. Flowers in axillary clusters of 1-5, sessile or pedicellate; bracts
absent. Perianth segments 4 or 5, coloured inside. Stamens 4 to many, alternating with
perianth lobes or scattered; staminodes 0. Ovary inferior; styles 2-10, free; locules as
many as styles; ovules 1 per locule; placentation apical. Fruit indehiscent, dry or
succulent, with hard endocarp, ridged, winged or horned, sometimes papillose. Seeds 1 or
several, pear-shaped, light-brown.

A genus of about 50 species worldwide, found largely in the southern hemisphere and
centred in southern Africa. Eight species in Australia, 3 of which were introduced from S
Africa.

R. S. Adamson, The South African Species of Aizoaceae. Il. Tetragonia, J. S. African
Bot. 21: 109-154 (1955).

The species are very variable in plant size, in leaf size and shape and in fruit size and
shape. Leaf characteristics are insufficient to distinguish species. The fruits of typical
specimens are characteristic but extreme variants are sometimes difficult to determine.

1 Flowers pedicellate; pedicels at least 4 mm long
2 Fruit succulent 1. T. implexicoma
2:  Fruit dry, variously winged

3 Fruit dark, not papillose; wings thin

4 Leaves lanceolate or oblanceolate 2. T. fruticosa
4: Leaves ovate to orbicular 3. T. nigrescens
3:  Fruit pale, papillose; wings thick 4. T. decumbens

1 Flowers sessile or subsessile

5 Anthers 4
6  Fruit with 2 large and 2 smaller woody wings extending laterally 5. T. eremaea
6: Fruit with 2 thin wings extending above ovary 6. T. diptera

5:  Anthers twice number of perianth lobes or more
7  Fruit with horns extending upwards, sparsely papillose 7. T. tetragonoides

7: Fruit many-ridged but without horns, densely papillose 8. T. cristata

1. Tetragonia implexicoma (Miq.) J. D. Hook., FI. Tasmaniae 1: 148 (1856)

Tetragonella implexicoma Mig. in Lehm., Pl. Preiss. 1: 246 (1845); printed in error as T. amplexicoma.
T: Rottnest Is., W.A., 19 Aug. 1839, J. G. C. Lehmann s.n.; iso: U.

Trianthema maidenii S. Moore, J. Linn. Soc., Bot. 45: 207 (1920). T: Port Lincoln, S.A., J. H. Maiden;
lecto: BM n.v., fide H. Eichler Suppl. J. M. Black’s FI. S. Australia 2nd edn, 135 (1965); same locality,
Rev. T. S. Lea; syn: BM n.v.

[Trianthema turgidifolia auct. non F. Muell.: J. M. Black, FI. S. Australia 2nd edn, 342 (1948)]
Prostrate, scrambling or climbing herb or undershrub with long branches. Branchlets
alternate, densely papillose; young stems also with vesicular hairs. Leaves clustered or

scattered, lanceolate, oblanceolate, rhomboid, ovate or obovate, 1-5 cm long, 2-40 mm
wide, narrowing into petiole up to 10 mm long; midvein visible below; base conspicuously
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persistent. Flowers solitary or in pairs; pedicels 5-30 mm long, filiform, drying black.
Perianth segments 4, oblong with incurved apex, c. 3 mm long, papillose outside, hairy
towards apex, yellow inside. Stamens 12-20. Ovary glabrous; styles 2, rarely 3, robust,
1.5-2.5 mm long. Fruit succulent, globular, 5-8 mm long, red. Seed 1, truncate,
pear-shaped, ¢. 2 mm long, faintly reticulate, brown. Bower Spinach.  Fig. 11E.

Occurs along southern coasts from W.A. to Vic. and Tas., on limestone and sand dunes.
Map 42.

W.A.: Wilson Bluff, W.A.-S.A. border, Great Australian Bight, A. S. George 8529 (PERTH); Thomas
River, Cape Arid National Park, R. D. Royce 9957 (PERTH). S.A.: c¢c. 3 km W of Head of Bight, 21
Aug. 1960, H. Turner (AD); Carpenters Rocks, near Mt Gambier, I. B. Wilson 732 (AD, CANB, M).
Tas.: Big Low Islet, Furneaux Group, J. S. Whinray 2397 (MEL).

Plants in the south-east are more succulent, the leaves are more ovate and are scattered
rather than clustered.

The New Zealand Tetragonia trigyna Banks & Sol. ex J. D. Hook. is similar to the
plants found in south-eastern Australia but has 4-8 stamens.

2. *Tetragonia fruticosa L., Sp. PI. 1: 480 (1753)

T: locality unknown; n.v.

Prostrate or sprawling herb with stout branches, papillose. Leaves lanceolate to oblanc-
eolate with midvein visible below, 1-4.5 c¢cm long, 2-10 mm wide, sessile. Flowers in
groups of 2-5 in upper axils, occasionally single; pedicels 4-15 mm long, papillose,
elongating in fruit. Perianth segments 4, ovate, 3-4 mm long, papillose outside, yellow
inside. Stamens many. Ovary papillose; styles and locules 3 or 4. Fruit with 4 large
membranous wings rounded at apex and extending above fruit, cuneate at base, 8-25 mm
long, 10-30 mm broad, becoming black.

Introduced from southern Africa, collected twice in what is now suburban Melbourne but
probably not naturalised. Map 43.

Vic.: Coode Island, 1908, J. R. Tovey (MEL); Coode Island, 29 Oct. 1908, J. R. Tovey & C. French
(MEL).

3. *Tetragonia nigrescens Ecklon & Zeyher, Enum. Pl. Afric. Austral. 323 (1837)

T: Grootepost, South Africa, Zeyher s.n.; lecto: S n.v., fide R. S. Adamson, J. S. African Bot. 21: 136
(1955).

Tetragonia heterophylla Ecklon & Zeyher, Enum. Pl. Afric. Austral. 324 (1837).  T: Brakfontein, South
Africa, Zeyher 2119; iso: S n.v.

Soft, prostrate, slightly succulent herb with underground tuber, much branched, glabrous
or papillose or with hair-like scales, green or purplish, drying black. Leaves broadly ovate
to orbicular, 1-8 c¢cm long, 6-35 mm wide, upper leaves narrower, narrowing to petiole
5-30 mm long. Flowers grouped; pedicels 5-25 mm long, papillose. Perianth segments 4
or 5, ovate, acute, ¢c. 3mm long, papillose or hairy, green. Stamens many. Styles and
locules 3 or 4. Fruit dry, with 4 thin smooth wings, 5-15 mm long, indented at apex,
slightly narrowed at base.

Introduced from southern Africa. Recorded from coastal N.S\W. by S. W. L. Jacobs and
J. Pickard, PIl. New South Wales (1981) but no specimens have been seen. Map 44.

4. *Tetragonia decumbens Miller, Gard. Dict. 8th edn, 2 (1768)

T: Miller, Fig. PIl. Gard. Dict. 2: t. 263 (1760), n.v.

Tetragonia zeyheri Fenzl. in Harvey, Fl. Cap. 2: 465 (1862).  T: Rietvalley, South Africa, C. Thunberg
s.n.; Zeyher s.n.; both n.v.

Decumbent or trailing undershrub with stout pale stems, densely papillose and with some
vesicular hairs on young growth. Leaves thick, obovate, orbicular or oblong on lateral
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Figure 7. Pisonra umbellifera.
Photograph — M. Fagg.

Figure 8. Carpobrotus virescens.
Photograph — A. S. George.

Figure 9. Gunniopsis quadrifida.
Photograph — R. W. Purdie.

Figure 10. Tetragonia decumbens.
Photograph — M. Fagg.
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branches, with midvein and sometimes lateral veins visible below, 1-6 cm long, 5-30 mm
wide, tapering to base, decurrent. Flowers in groups of 3-5 in upper axils; pedicels 5-15
mm long, stout, papillose. Perianth segments 4, broadly ovate, 5 mm long, papillose
outside, yellow inside. Stamens many, in 2 ranks. Ovary papillose; styles 4, stout,
recurved, 2-3 mm long. Fruit dry, with 2 large and 2 smaller coriaceous or woody lateral
wings alternating with small ridges, ¢. 10 mm long and 15 mm broad, papillose, pale.
Seeds 4, pear-shaped, ¢. 3 mm long, smooth, brown. Figs 10, 11B.

Introduced from southern Africa. Naturalised on coastal and estuarine sand dunes near
Perth and Geraldton, W.A. and on the coast near Adelaide, S.A. Also collected from
Coode Island, Melbourne, Vic., between 1908 and 1912. Map 45.

W.A.: City Beach, 12 km W of Perth, 14 Sept. 1947, J. H. Willis (MEL); Mandurah, R. A. Saffrey 880
(PERTH). S.A.: Myponga, 6 Nov. 1966, H. Amtsberg (AD); West Beach, P. G. Wilson 2769 (AD).
Vic.: Coode Island, 29 Oct. 1908, J. R. Tovey (MEL).

5. Tetragonia eremaea Ostenf., Biol. Meddel. Kongel. Danske Vidensk. Selsk. 3(2): 59
(1921)

T: Kalgoorlie, W.A., 7 Oct. 1914, C. H. Ostenfeld 640; n.v.
Illustration: C. H. Ostenfeld, op. cit. t. 8.

Prostrate annual, branching from base, papillose and with a few vesicular hairs. Leaves
thick, succulent, lanceolate or rhomboid to ovate, 1-5 ¢cm long, 4-15 mm wide, tapering
to petiole 2-15 mm long. Flowers solitary or occasionally paired, sessile or almost so.
Perianth segments 4, ovate, 2 c. 1 mm long, 2 smaller, papillose outside towards apex,
green inside. Stamens 4, alternating with perianth lobes. Ovary papillose; styles and
locules 3-6, often 4. Fruit dry, compressed, ¢. 4 mm long, 4-8 mm diam., with 2 large
and 2 smaller woody lateral triangular wings not extending above fruit, sometimes with 4
smaller ridges between wings. Seeds 3-8, gourd- or pear-shaped, ¢. 2 mm long, honey-
coloured. Fig. 11C.

Widely distributed through central Australia, occasionally coastal. One specimen (MEL
522149) supposedly from the Snowy Mountains seems an error. Map 46.

W.A.: near Paddington, N of Kalgoorlie, C. A. Gardner 2101 (PERTH); 29 km NE of Menzies on road to
Leonora, T. E. H. Aplin 2277 (PERTH). S.A.: Lake Everard, c. 16 km W of Lake Everard Homestead,
E. N. S. Jackson 2090 (AD); c. 8 km SE of Coward Springs around Margaret Creek, J. Z. Weber 5668
(AD).

6. Tetragonia diptera F. Muell., Fragm. 11: 8 (1878)
T: Shark Bay, W.A., Oct. 1877, F. Mueller; iso: MEL.

Prostrate or semi-erect herb, branching from base, papillose but stems almost glabrous.
Leaves lanceolate to rhomboid, 3-30 mm long, 2-10 mm wide, tapering to petiole up to
10 mm long. Flowers solitary or occasionally paired, sessile, very small. Perianth
segments 4, lanceolate, acute, c¢. 1 mm long, sparsely papillose. Stamens 4, alternating
with perianth lobes. Ovary 4-angled; styles 4, 0.5 mm long. Fruit cuneate at base,
heart-shaped, 5-8 mm long, 5-10 mm wide, with 2 thin membranous wings which are
round at apex and extend above fruit. Seeds 4, pear-shaped, c. 1.5 mm long,
honey-coloured.  Fig. 11A.

Occurs around Shark Bay, W.A. Map 47.

W.A.: 10.9 km N of Sandy Point Outcamp, Dirk Hartog Is., A. S. George 11553 (CANB, K, PERTH); 34
km N of Carnarvon on road to Quobba, P. G. Wilson 8377 (PERTH); Peron Peninsula, W. E. Blackall
4665 (PERTH).
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7. Tetragonia tetragonoides (Pallas) Kuntze, Revis. Gen. PI. 1: 264 (1891)

Demidovia tetragonoides Pallas, Enum. Hort. Demidof 150 (1781); Tetragonia expansa Murray,
Commentat. Soc. Regiae Sci. Gott. 6: 13 (1781) nom. illeg. based on Demidovia tetragonoides Pallas.  T:
grown in the garden of A. Demidov; n.v.

Prostrate or semi-erect annual or perennial, branching from base. Stems stout, papillose;
young stems with vesicular hairs. Leaves ovate to rhomboid, 10-100 mm long, 5-50 mm
wide, dark green above, paler below with larger papillae; midvein and pinnate lateral
veins raised below; petiole 10-30 mm long, decurrent as a line of papillae. Flowers
solitary, sessile or on pedicels up to 2 mm long. Perianth segments 5, lanceolate, unequal,
up to 2 mm long, green and papillose outside, yellow and minutely papillose inside.
Stamens at least twice as many as sepals, clustered or scattered. Ovary papillose; styles
5-10, 2 mm long. Fruit subglobular or top-shaped, ¢. 12 mm long, ¢. 10 mm broad, bony,
dry, with 2 large and a number of smaller straight or incurved erect or spreading horns,
occasionally angled but not horned. Seeds several in two rows, pear-shaped, smooth,
amber or light brown. New Zealand Spinach. Fig. 11F.

Native to New Zealand, naturalised in many parts of the world. Found scattered
throughout Australia, where it is considered native. An agricultural weed in parts of Qld.
Map 48.

S.A.: Cooper Creek Basin, c. 5 km S of Patchawara Creek, J. Z. Weber 4681 (AD); near Qld border
c. 16 km NE of Innamincka, D. J. E. Whibley 2414 (AD).  Qld: Blackall, S. L. Everist 1347 (BRI).

Adventitious buds occasionally develop from the persistent calyx and produce new
flowers which are sometimes fertile.

8. Tetragonia cristata C. Gardner ex A. Prescott, J. Adelaide Bot. Gard. 6: 181, figs
1J, 2 (1983)

T: between Gidgee & Youno Downs, W.A., 22 Aug. 1963, C. A. Gardner 14467 (cited in error as 24467);
holo: PERTH.

Prostrate, annual, succulent herb, papillose on leaves and stems and with vesicular hairs
on young growth. Leaves alternate, usually ovate or rhomboid, with midvein visible
below. 1-5 c¢cm long, 3-20 mm wide, narrowing to petiole 5-20 mm long, densely
papillose or crystalline. Flowers solitary, sessile. Perianth segments 4, lanceolate, ¢. 3 mm
long, papillose outside, yellow inside. Stamens 12-20. Ovary densely papillose; styles 3-8,
filiform, c. 3 mm long. Fruit top-shaped, 15 mm long, 10 mm broad, densely papillose,
purplish, bony, dry, usually with 4 wings extending above fruit but without horns, cuneate
at base, with a number of convoluted ridges between wings. Seeds 3-8, pear-shaped, pale
brown. Fig. 11D.

Occurs in the Meekatharra area, W.A. Grows in red sand, clay or rocky areas. Map 49.

W.A.: Woodleigh Stn, R. O’Farrell 42 (PERTH); Yagahong Hill, 50 km SSE of Meekatharra on Sandstone
road, R. J. Chinnock 1031 (AD).

14. GUNNIOPSIS

J. Venning

Gunniopsis Pax, Nat. Pflanzenfam. 3(1b): 44 (1889); from Gunnia and the Greek opsis
(resemblance), referring to the similarity of Gunniopsis to Gunnia.

Type: G. quadrifida (F. Muell.) Pax

Shrubs or ephemeral herbs, prostrate or up to 1 m high, glabrous, pubescent or papillose.
Branchlets terete or somewhat compressed. Leaves opposite, terete or flattened,
lanceolate, ovate, spathulate or linear, sessile or gradually tapering to a broad petiole.
Flowers solitary or in cymes, sessile or pedicellate. Perianth segments 4, ovate, equal in

42



Figure 11. A-F, Tetragonia, fruits. A, T. diptera x3.5 (W. Blackall 4665, PERTH). B, T.
decumbens x3.5 (City Beach, near Perth, W.A., J. Willis, MEL). C, T. eremaea x3.5 (T.
Weber 5668, AD). D, T. cristata, (papillae not shown) x3.5 (C. Gardner 2330,
PERTH). E, T. implexicoma x3.5 (Piersons Point, Tas., C. Lord, AD). F, T.
tetragonioides x3.5 (35 km SW of Cowarie Homestead, S.A., R. Chalmers & H. Disney,
AD). G-H, Galenia pubescens. G, capsule x5; H, seed x15 (G-H, E. Jackson 844,
AD). I-M, Zayleya galericulata. 1, operculum x5; J, half operculum x5 (I-],
P. Milthorpe & G. Cunningham 1703, NSW). K, operculum x5; L, half operculum x5;
M, seed x15 (K-M, S. Pearson 162, BRI). N-O, Sesuvium portulacastrum. N, seed

x15 (T. McDonald & G. Batianoff 1450, BRI); O, capsule x5 (L. Durrington 1369,
BRI).
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Gunniopsis AIZOACEAE

length or with an opposite longer pair, free to the base or fused for up to half their
length, usually papillose inside, white, yellow or pink inside, green outside, apex
cuspidate. Stamens 4 to many, evenly distributed around ovary or in 4 groups alternate
with perianth segments. Styles 4, at first erect, later reflexed; ovary superior, 4-angled;
locules 4; placentation axile. Fruit a hygroscopic capsule, dehiscing either septicidally, or
septicidally and also partly loculicidally, depressed in centre; valves simple or bifid. Seeds
many, comma-shaped, ovoid or club-shaped, laterally dilated or compressed, smooth,
papillose, tuberculate or ridged, whitish to hyaline, light brown to black.

A genus of 14 species endemic in Australia.

R. J. Chinnock, The Australian genus Gunniopsis Pax (Aizoaceae), J. Adelaide Bot.
Gard. 6: 133-179 (1983).

1 Stamens 30 or more
2 Capsule dehiscing septicidally; valves simple 1. G. divisa
2: Capsule dehiscing septicidally and also partly loculicidally; valves bifid
3 Leaves terete, or flattened only near base
4 Leaves and stems densely pubescent 2. G. quadrifida
4: Leaves and stems glabrous 3. G. tenuifolia
3: Leaves flat
5 Leaves lanceolate; stems and leaves covered with peltate scales 4. G. calcarea

5: Leaves spathulate, ovate or linear; if stems and leaves pubescent,
trichomes not peltate scales

6 Plant with well-developed fleshy taproot; stems rarely branched;

flowers solitary, terminal 5. G. glabra
6: Plant without fleshy taproot, stems much-branched; flowers in
cymes
7  Perennial, densely pubescent 6. G. zygophylloides

7: Ephemeral, glabrous
8 Papillae sparse on leaves and branchlets or absent
9 Perianth yellow inside 7. G. intermedia
9: Perianth white inside
10 Seeds club-shaped, dark brown or black; W.A. species 8. G. rodwayi
10: Seeds oblong, light brown; S.A. species 9. G. calva

8: Papillae many on leaves and branchlets, sometimes lacking on
lower branchlets

11 Perianth yellow or white inside 10. G. papillata
11: Perianth pink inside 11. G. kochii
1: Stamens4-12

12 Leaves oblong; perianth lobes green inside

13 Valves of capsule bifid; seeds white, brown on radicular edge 13. G. septifraga
13: Valves of capsule simple; seeds light brown 12. G. rubra
12: Leaves linear, perianth lobes white or pink inside 14. G. propinqua

1. Gunniopsis divisa Chinnock, J. Adelaide Bot. Gard. 6: 164, figs 7, 14, 45 (1983)

T: Murchison River, W.A., 1898, I. Tyson 3; holo: MEL; iso: K, MEL (2 sheets), NSW.
Illustrations: R. J. Chinnock, loc. cit.

Glabrous ephemeral. Branchlets terete. Leaves linear, flattened, 5-12 mm long, 1-2 mm
wide. Flowers in cymes; pedicels 1-2 mm long. Perianth segments equal in length, free
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almost to base, white inside. Stamens many, evenly distributed; filaments terete, hirsute at
base, papillose above. Capsule septicidal with simple valves. Seeds comma-shaped,
laterally expanded, tuberculate at the radicle end, otherwise ridged, black. Fig. 12Q.

Known only from the type. Map 50.

2. Gunniopsis quadrifida (F. Muell.) Pax, Nat. Pflanzenfam. 3(1b): 44 (1889)

Sesuvium quadrifidum F. Muell., Rep. Pl. Babbage’s Exped. 9 (1859); Aizoon quadrifidum (F. Muell.)
F. Muell., Fragm. 2: 148 (1861). T: 10 km S of Stuart Creek homestead, S.A., 6 Oct. 1978, J. Z. Weber
5790; neo: AD, fide R. J. Chinnock, J. Adelaide Bot. Gard. 6: 149 (1983); iso: BRI, CANB, K, MEL,
PERTH, PRE.

Illustrations: R. J. Chinnock, op. cit. figs 16, 21, 22, 36.

Compact perennial shrub to 60 cm high, pubescent. Branchlets terete. Leaves terete,
sometimes semiterete at base, 3-79 mm long, 1-3 mm wide, pale green. Flowers in
cymes; pedicels 6-34 mm long. Perianth segments equal in length or 2 opposite segments
up to twice as long as other 2 with terete upper portions, fused for up to half their length,
white inside. Stamens many, in 4 clusters alternate with perianth segments; filaments
terete, papillose. Capsule with bifid valves. Seeds comma-shaped, laterally compressed,
papillose, dark brown. Figs 9, 12L.

Widely distributed in southern W.A., S.A., southern N.T., south-western Qld and
north-western N.S.W. Common in drainage areas and by salt lakes. Map 51.

N.T.: Lake Neale, J. R. Maconochie 1894 (CANB, DNA, K, NT, PERTH).  S.A.: Pipeline road, 100-105
km S of Moomba, S. Jacobs 3602 (AD, NSW).

3. Gunniopsis tenuifolia Chinnock, J. Adelaide Bot. Gard. 6: 152, figs 11, 37 (1983)

T: 22.6 km N of Leigh Creek South, S.A., 27 Jan. 1982, R. J. Chinnock 5492; holo: AD; iso: CANB, K,
NSW, NT.

Illustrations: R. J. Chinnock, loc. cit.

Perennial rounded glabrous shrub to 1 m high. Branchlets compressed, tinged red. Leaves
terete, 8-62 mm long, 0.5-2 mm wide, minutely papillose, villous at base, yellow-green.
Flowers in cymes; pedicels 12-15 mm long. Perianth segments equal in length, free
almost to base, white inside. Stamens many, in 4 clusters alternate with perianth
segments; filaments terete, papillose. Capsules with bifid valves. Seeds comma-shaped,
laterally compressed, minutely and densely papillose, dark brown to black. Fig. 12 O.

Endemic in northern S.A., growing on rocky slopes and in depressions. Map 52.

S.A.: Arckaringa Amphitheatre, T. R. N. Lothian 2125 (AD, NT); Arckaringa Hills, D. E. Symon 11478
(AD, ADW, CANB).

4. Gunniopsis calcarea Chinnock, J. Adelaide Bot. Gard. 6: 156, figs 13, 40 (1983)

T: 4.2 km NW of Eucla, W.A., 7 Oct. 1981, R. J. Chinnock 5086; holo: AD; iso: BRI, CANB, K, MEL,
NSW, NT, US.

Illustrations: R. J. Chinnock, loc. cit.

Erect perennial to 30 cm high, covered with peltate scales. Branchlets terete. Leaves
lanceolate, 8-30 mm long, 2-4 mm wide, bright green. Flowers in cymes; pedicels 6-10
mm long. Perianth segments equal in length, fused for up to half their length, yellow
inside. Stamens many, evenly distributed; filaments dilated at base, terete above,
papillose. Capsules with bifid valves. Seeds comma-shaped, laterally compressed, ridged,
dark brown to black.  Fig. 12J.

Common along roadsides and in saline areas of the southern Nullarbor Plain in
south-eastern W.A. and south-western S.A.  Map 53.

W.A.: 16 km W of Eucla, G. Howard 5799 (ADW, CANB, PERTH). S.A.: near Koonalda Caves,
D. E. Symon 4670 (ADW, NSW); 2 km W of Cook, D. J. E. Whibley 660 (AD, E, M, UC).
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5. Gunniopsis glabra (Luehm. ex Ewart) C. Gardner, Enum. Pl. Austral. Occ. 42
(1930)

Aizoon glabrum Luehm. ex Ewart, Proc. Roy. Soc. Victoria ser. 2, 20: 128 (1908).  T: ‘Salt Lakes’, W.A.,
no date, M. Heal s.n.; lecto: MEL 99596, fide R. J. Chinnock, J. Adelaide Bot. Gard. 6: 168 (1983); near
Mt Caroline, W.A., 1891, Sewell s.n.; syn: MEL; Murchison R., W.A., 1898, I. Tyson s.n.; syn: MEL (3
sheets).

Illustration: R. J. Chinnock, op. cit. figs 17, 32, 33, 34, 46.

Glabrous perennial with fleshy tap root; stems erect, terete, wiry, rarely branched. Leaves
sparse along stems except at base and near apex where often clustered, linear or linear-
lanceolate, 3-26 mm long (basal leaves up to 40 mm long), 1-4 mm wide, glaucous.
Flowers solitary, terminal; pedicels up to 8 mm long. Perianth segments equal in length,
free almost to base, white inside. Stamens many, evenly distributed; filaments terete,
hirsute at base, papillose above. Capsule with bifid valves. Seeds club-shaped, tuberculate,
dark brown. Fig. 12P.

Endemic in south-western W.A., growing around salt lakes. Map 54.

W.A.: Lake Barker Nature Reserve, Nov. 1971, W. H. Butler (PERTH); W edge of Lake De Cowey,
R. J. Chinnock 5256 (AD).

6. Gunniopsis zygophylloides (F. Muell.) Diels, Bot. Jahrb. Syst. 35: 197 (1904)

Aizoon zygophylloides F. Muell.,, Fragm. 7: 129 (1871). T: towards Mt Margaret, S.A., 1871,
B. Herschel Babbage s.n.; holo: MEL, fide R. J. Chinnock, J. Adelaide Bot. Gard. 6: 154 (1983).

Illustration: R. J. Chinnock, op. cit. fig. 39.

Erect or decumbent perennial shrub to 60 cm high, pubescent. Branchlets terete. Leaves
broadly ovate or spathulate, 11-58 mm long, 2-24 mm wide, grey-green. Flowers in
cymes; pedicels 7-12 mm long. Perianth segments equal in length, fused for up to 1/3
their length, yellow inside. Stamens many, evenly distributed; filaments dilated at base,
terete above, papillose. Capsule with bifid valves. Seeds comma-shaped, laterally
compressed, ridged, black.  Fig. 12E-F.

Widespread through southern N.T. and northern S.A., growing on rocky slopes. Map
55.

N.T.: 0.8 km E of Henbury Stn, M. Lazarides 6111 (AD, BRI, CANB, NSW, NT). S.A.: 1.6 km N of
Wintinna Stn, D. E. Symon 2728 (AD, ADW, K).

7. Gunniopsis intermedia Diels, Bot. Jahrb. Syst. 35: 197 (1904)

Aizoon intermedia (Diels) Ewart, Proc. Roy. Soc. Victoria ser. 2, 20: 128 (1908).  T: Gilmores, W.A., 6
Nov. 1901, L. Diels 5462; iso: MEL.

Illustrations: R. J. Chinnock, J. Adelaide Bot. Gard. 6: figs 5, 6, 18, 41 (1983).

Glabrous ephemeral to 20 cm high, sparsely papillose. Branchlets terete, ridged. Leaves
linear or spathulate, 7-55 mm long, 1-11 mm wide, bright green. Flowers in cymes;
pedicels 4-12 mm long. Perianth segments equal in length, fused for up to 1/3 their
length, yellow inside. Stamens many, evenly distributed; filaments dilated at base, terete
above, papillose. Capsules with bifid valves. Seeds comma-shaped, laterally compressed,
papillose, dark brown.  Fig. 12A-B.

Endemic in south-western W.A. where common in saline areas. Map 56.

W.A.: Cunderdin, Nov. 1903, W. V. Fitzgerald (NSW, PERTH); E of York, 1890, Mrs Heal (MEL);
Mortlock River bed near Waeel, P. G. Wilson 6400 (CANB, PERTH).
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Figure 12. Gunniopsis. A-B, G. intermedia. A, habit x0.7; B, seeds x20 (A-B,
R. Chinnock & P. Wilson 4416, AD). C-D, G. septifraga. C, habit x0.7 (R. Chinnock
5286, AD); D, seeds x20 (R. Chinnock 2727, AD). E-F, G. zygophylloides. E, habit
x0.7; F, seeds x20 (E-F, 140 km N of Coober Pedy, S.A., N. McFarland, AD). G-H,
G. papillata. G, open capsule x2; H, seeds x20 (G-H, F. Badman 161, AD). 1-Q, seeds
x20. I, G. rubra (G. Keighery 3318, AD). J, G. calcarea (R. Chinnock 5463, AD). K,
G. kochii (T. Lothian 1429/55, AD). L, G. quadrifida (N. of Lyndhurst, S.A., J. Cleland,
AD). M, G. rodwayi (R. Chinnock 5169, AD). N, G. calva (R. Specht & B. Carrodus
110, AD). O, G. tenuifolia (T. Lothian 123, AD). P, G. glabra (R. Chinnock 5250,
AD). Q, G. divisa (Murchison R., W.A., I. Tyson, MEL).

47



Gunniopsis AIZOACEAE

8. Gunniopsis rodwayi (Ewart) C. Gardner, Enum. PI. Austral. Occ. 42 (1930)

Aizoon rodwayi Ewart, Proc. Roy. Soc. Victoria ser. 2, 20: 128 (1908). T: Desdemona, W.A., 1907,
F. A. Rodway s.n.; lecto: MEL, fide R. J. Chinnock, J. Adelaide Bot. Gard. 6: 170 (1983); Nannine,
W.A., 1893, I. Tyson s.n.; syn: MEL.

Illustrations: R. J. Chinnock, op. cit. figs 19, 47.

Glabrous semi-erect ephemeral to 30 cm high. Branchlets terete, wiry. Leaves linear or
ovate, the lower ones oblong, 5-30 mm long, 2-6 mm wide, glaucous. Flowers in cymes;
pedicels 4-18 mm long. Perianth segments equal, fused for up to half their length, white
inside. Stamens many, evenly distributed; filaments terete, hirsute at base, papillose
above. Capsule with bifid valves. Seeds club-shaped or comma-shaped, tuberculate, dark
brown or black. Fig. 12M.

Endemic in W.A., growing in saline areas. Map 57.

W.A.: 5 km SE of Morawa, 1 Oct. 1960, B. G. Briggs (NSW); 29 km W of Yelma, N. H. Speck 1430
(AD, CANB, PERTH); Lake Carey, P. G. Wilson 7290 (K, MEL, PERTH).

9. Gunniopsis calva Chinnock, J. Adelaide Bot. Gard. 6: 164, figs 8, 44 (1983)

T: Sweet Nell Mines, c. 5 km ENE of Woocalla Railway Siding, S.A., 22 Oct. 1966, Hj. Eichler 18818;
holo: AD; iso: CANB.

Illustrations: R. J. Chinnock, loc. cit.

Glabrous ephemeral to 20 cm high, sparsely papillose. Branchlets terete, striated. Leaves
ovate, spathulate or oblong, 7-32 mm long, 2-10 mm wide, yellow-green. Flowers in
cymes; pedicels 2-12 mm long. Perianth segments equal in length, fused for up to half
their length, white inside. Stamens many, evenly distributed, filaments dilated at base,
terete above, papillose. Capsule with bifid valves. Seeds oblong, laterally compressed,
distinctly ridged on keel, light brown.  Fig. 12N.

Endemic in lower central S.A., growing around salt lakes. Map 58.

S.A.: Lake Hart, E. N. S. Jackson 537 (AD); 55 km N of Nonning Homestead, R. L. Specht &
B. B. Carrodus 110 (AD).

10. Gunniopsis papillata Chinnock, J. Adelaide Bot. Gard. 6: 160, figs 15, 42 (1983)

T: 10 km S of Curdamurka along creek to Stuart Creek homestead, S.A., 3 Oct. 1978, J. Z. Weber 5747,
holo: AD; iso: BRI, K, MEL, NSW, NT, P, PERTH, US.

Illustration: R. J. Chinnock, loc. cit.

Ephemeral to 20 cm high, papillose. Branchlets terete. Leaves spathulate or ovate, 10-30
mm long, 3-11 mm wide, yellow-green to grey-green. Flowers in cymes; pedicels 2-12
mm long. Perianth segments equal in length, fused for 1/3 their length, white or yellow
inside. Stamens many, evenly distributed; filaments terete, papillose. Capsule with bifid
valves. Seeds comma-shaped, laterally compressed, papillose, dark brown.  Fig. 12G-H.

Occurs in S.A., Qld and N.S.W., usually in creek beds and depressions.  Map 59.

S.A.: Mt Lyndhurst, M. Koch 224 (AD, BRI, HO); 15 km W of Leigh Creek on road to Myrtle Springs
Stn, R. Schodde 971 (AD, CANB, G, K, P).

Atypical forms from Mt Isa, Qld, are glabrous and smooth and the seed is covered with
broad shallow papillae, unlike the distinctly elevated papillae on seeds of plants from
more southern localities.

11. Gunniopsis kochii (Wagner) Chinnock, J. Adelaide Bot. Gard. 6: 162 (1983)

Aizoon kochii Wagner, Ann. K. K. Naturhist. Hofmus. 19: 80, figs 1, 2 (1904). T: Mt Lyndhurst, S.A.,
M. Koch 354; holo: W; iso: AD, MEL, NSW, PERTH.

Illustrations: R. J. Chinnock, op. cit. figs 12, 43; R. Wagner, loc. cit. (as Aizoon kochii).
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Ephemeral to 30 cm high, sparsely papillose. Branchlets terete. Leaves spathulate or
ovate, 9-28 mm long, 3-11 mm wide, grey-green. Flowers in cymes; pedicels 2-7 mm
long. Perianth segments equal in length, lower quarter to one third fused, pink inside.
Stamens many, evenly distributed; filaments dilated at base, terete above, papillose.
Capsule with bifid valves. Seeds comma-shaped, laterally expanded, ridged, dark brown to
black. Fig. 12K.

Endemic in central-eastern S.A., growing in rocky soil.  Map 60.

S.A.: 3 km E of Curdimurka, F. Badman 261 (AD, HO, NT); Beltana, no date, Mrs Richards (NSW);
4 km NW of Copley, R. Schodde 970 (AD, CANB, K, M, UC).

Gunniopsis kochii and G. papillata are vegetatively similar but can be separated by
perianth colour and seed characters. In G. papillata the perianth is yellow or white
inside, never pink. In one collection (ADW51978) of G. kochii, however, both pink and
white flowers were recorded, but the population may have been a mixed one. Population
sampling of G. kochii is required to confirm if flower colour is constant for the species.

12. Gunniopsis rubra Chinnock, J. Adelaide Bot. Gard. 6: 174, figs 9, 49 (1983)

T: 20 km SE of Perenjori, W.A., 21 Oct. 1981, R. J. Chinnock 5268; holo: AD; iso: K, MEL, NT,
PERTH, US.

Illustrations: R. J. Chinnock, loc. cit.

Glabrous, prostrate ephemeral, all parts eventually turning red. Branchlets terete, smooth
when fresh but striate when dry. Leaves oblong, subterete, flattened above, 3-10 mm
long, c. 1 mm broad. Flowers solitary, sessile or pedicellate. Perianth lobes free to base,
triangular with papillose margins, smooth inside, green outside and inside. Stamens 4,
alternate with lobes; filaments terete, glabrous. Capsule ovoid with simple valves,
membranous; stigma persistent. Seeds comma-shaped, light brown, striated along radicle
edge, otherwise smooth, shiny. Fig 12 1.

Collected only from the upper SW of W.A., between Yalgoo and Perenjori, but possibly
overlooked elsewhere on account of its small size. Grows in light brown sandy loam and
red loam in mallee and open woodland. Map 61.

W.A.: 60 km E of Mullewa on Yalgoo road, G. J. Keighery 3318 (AD, PERTH).

13. Gunniopsis septifraga (F. Muell.) Chinnock, J. Adelaide Bot. Gard. 6: 172 (1983)

Gunnia septifraga F. Muell., Rep. PIl. Babbage’s Exped. 9 (1859); Neogunnia septifraga (F. Muell.) Pax &
K. Hoffm., Nat. Planzenfam. 2nd edn, 16c: 225 (1934).  T: Stuarts Creek, S.A., 1858, Hergolt s.n.; holo:
MEL.

Gunnia drummondii Benth., FI. Austral. 3: 327 (1867); Neogunnia drummondii (Benth.) Pax & K. Hoffm.,
loc. cit.  T: Swan River, W.A., J. Drummond 241; n.v.

Illustrations: R. J. Chinnock, op. cit. figs 10, 23, 24, 48.

Glabrous or sparsely pubescent, ephemeral. Branchlets terete, smooth. Leaves oblong to
oblanceolate, obtuse, 5-15 mm long, 1-5 mm wide, vivid green turning yellow-green.
Flowers solitary, sessile or shortly pedicellate. Perianth fused for one third their length;
lobes triangular, green-yellow outside and green inside. Stamens 4 or rarely 8, alternate
with lobes; filaments terete, glabrous. Capsule with 4 bifid valves, often appearing
8-valved; stigma not persistent. Seeds comma-shaped, whitish to hyaline but normally
brown along radicle edge and faintly patterned. Fig 12C-D.

Widespread from south-western W.A. to N.S.W. Grows in saline soils around salt lakes or
depressions, often forming dense carpets on flats or associated with Halosarcia. Map 62.

W.A.: S margin of Lake Barlee, P. G. Wilson 8810 (PERTH).  N.T.: Lake Neale, J. R. Maconochie 1895
(AD, BRI, DNA, MEL, NSW, NT, PERTH); Palmer Valley Stn, 6 km NNE of Kingston No. 2 Dam,
T. S. Henshall 2114 (AD, NT, PERTH).  S.A.: Ifould Lake, Nullarbor Plain, R. J. Chinnock 2727 (AD).
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14. Gunniopsis propinqua Chinnock, J. Adelaide Bot. Gard. 6: 175, fig. 50 (1983)

T: von Treuer Tableland, S of Lake Carnegie, W.A., 28 Aug. 1968, P. G. Wilson 7436; holo: PERTH; iso:
K.

Illustration: R. J. Chinnock, loc. cit.

Herb to 10 cm, glabrous. Branchlets often pustulate. Leaves linear, slightly channelled
above, 8-12 mm long, 1-2 mm wide, pustulate. Flowers solitary, shortly pedicellate.
Perianth lobes ovate to triangular, free almost to base, acuminate, green outside, white or
pink inside. Stamens 4-12, in 4 bundles alternate with lobes; filaments slightly dilated
towards base. Capsule ovoid, sometimes ribbed, 3 mm diam.; valves deeply bifid when
open, membranous. Seeds comma-shaped, light to dark brown, colliculate.

Endemic in W.A., between the upper Gascoyne R. and Laverton; grows in rocky loam
and on lateritic outcrops. Map 63.

W.A.: 16 km S of 10 Mile tank on Bandya—-Banjiwarn road, R. J. Chinnock 741 (AD).

15. GALENIA

A. Prescott

Galenia L., Sp. Pl. 1: 359 (1753); Gen. PI. 5th edn, 169 (1754); after Claudius Galenius,
the Roman Physician and writer on medicine about 130-200 A.D.

Type: G. africana L.

Prostrate or semi-prostrate perennial herbs, semi-woody at base. Stems with vesicular
peltate hair-like scales. Leaves alternate, entire, flat, papillose, large early in growing
season but later smaller. Flowers solitary, axillary, sessile; bracts none. Perianth segments
5, free, coloured inside. Stamens 10, in pairs between perianth lobes; filaments flared at
base; staminodes 0. Ovary superior, 5-angled; styles and locules 5; ovules 1 per locule
with long funicle; placentation apical-axile. Fruit a dry leathery 5-angled truncate capsule,
opening loculicidally at apex of angles. Seeds triangular to compressed, reniform, with
parallel rows of tubercles, shiny, black, ¢. 1 mm long.

A genus of c. 27 species in southern Africa, 2 of which have become established in
southern Australia.

R. S. Adamson, The South African Species of Aizoaceae. Ill. Galenia L., J. S. African
Bot. 22: 87-127 (1956).

Leaves and stems grey-green; hair-like scales sparse, closely appressed,
¢. 0.5 mm long; flowers white to pink 1. G. pubescens

Leaves and stems grey-white; hair-like scales dense, loosely appressed,
¢. 1.5 mm long; flowers white to yellow 2. G. secunda

1. *Galenia pubescens (Ecklon & Zeyher) Druce, Bot. Soc. Exch. Club. Brit. Isles
1916: 624 (1917)

var. pubescens

Aizoon pubescens Ecklon & Zeyher, Enum. PIl. Afric. Austral. 326 (1837).  T: Swartkops River, South
Africa, Zeyher 2638; iso: S n.v.

Stems procumbent, to 1 m long, papillose with coarse, tightly appressed, rhomboid,
peltate white hair-like scales 0.3-0.7 mm long. Flowering branches long. Leaves scattered,
broadly obovate-spathulate with midvein visible below, 5-20 mm long, 2-20 mm wide,
those on main stem falling at about flowering time; leaves on lateral branches smaller,
more acute. Flowers evident. Perianth segments 2-3 mm long, hairy outside, white or
pink inside. Anthers often pink. Capsule conspicuous, 2.5-3 mm wide, 1 mm long,
persistent with leaf bases. Fig. 11G-H.
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46. Tetragonia eremaea

49. Tetragonia cristata

52. Gunniopsis tenuifolia
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Galenia AIZOACEAE

Scattered around settled areas in southern Australia. Map 64.

W.A.: Bunbury, Sept. 1942, C. A. Gardner (PERTH). S.A.: Two Wells, E. N. S. Jackson 844 (AD);
Henley Beach, c. 10 km W of Adelaide, E. H. Ising 3976 (AD, CANB); 20 km NE of Port Pirie on road
between Telowie and Nelshaby, L. Haegi 595 (AD).

2. *Galenia secunda (L.f.) Sond. in Harvey, Fl. Cap. 2: 474 (1862)
Aizoon secundum L.f., Suppl. PI. 261 (1781).  T: South Africa, C. Thunberg s.n.; iso: UPS n.v.

Stems prostrate, to 50 c¢cm long, papillose, and covered with numerous coarse loosely
appressed yellow or white hair-like peltate scales, 1-2 mm long. Flowering branches
short, clustered, secund. Leaves appressed, clustered, or scattered on the alternate lateral
branches, obovate to spathulate, acute, 2-20 mm long, 2-8 mm wide, thick, folded
inward, with a recurved apex; leaf bases persistent. Flowers concealed by leaves. Perianth
segments oblong-lanceolate, 2-3 mm long, coarsely hairy outside except incurved apex,
often 3-veined, yellow or white inside. Anthers yellow. Capsule concealed among leaf
bases, persistent.

Scattered around Adelaide and N to Port Augusta, S.A., and around Melbourne, Vic.
Map 65.

S.A.: 15 km W of Murray Bridge, J. Carrick 3802 (AD); Port Augusta, head of Spencer Gulf, 8 Dec.
1954, E. H. Ising (AD); Redcliff Survey Area, R. J. Chinnock 1610 (AD).

16. TRIANTHEMA

A. Prescott

Trianthema L., Sp. Pl. 1: 223 (1753); Gen. PIl. 5th edn, 105 (1754); from the Greek treis
(three) and anthemis (flower); the inflorescence is often three-flowered.

Type: T. portulacastrum L.

Prostrate or diffuse herbs, glabrous, papillose or hairy, sometimes woody at base. Leaves
opposite, unequal, entire, terete, linear or flat; petiole dilated at base. Flowers solitary or
clustered, axillary, sessile or pedicellate, each subtended by one or more scarious bracts.
Perianth of 5 shortly-fused segments; lobes unequal with scarious margins, sometimes
with a dorsal mucro behind apex, coloured inside. Stamens 5 to many, adnate to upper
edge of perianth tube; staminodes absent. Ovary superior; style and locule 1; ovules 2 to
many; placentation basal. Fruit a capsule, membranous or woody, circumsciss usually near
base, the upper part (operculum) flat, ovoid, or subglobular; perianth usually persistent.
Seeds 1 to many, triangular, reniform or comma-shaped, smooth or patterned, often
papillose, black.

A genus of c. 20 species, some widely distributed in the tropics and subtropics; 12 species
in northern and arid Australia, of which 10 are endemic, 1 is pantropical and 1 is
naturalised.

1 Plant very hairy with stiff hairs
2 Flowers solitary in each axil, even when axils crowded

3 Flowers sessile

4 Operculum of fruit subovoid, tapering into style 1. T. rhynchocalyptra

4: Operculum of fruit depressed dish-shaped with hyaline cover 4. T. patellitecta

3: Flowers pedicellate 2. T. megasperma
2: Flowers in axillary clusters 3. T. pilosa

1: Plant glabrous or slightly pubescent

5 Flowers on pedicels at least 2 mm long
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6  Flowers in cymes 5. T. cypseleoides
6: Flowers solitary or in twos or threes
7  Stamens 5-7; seeds smooth, shiny black; style short, thick 6. T. compacta
7: Stamens 10-25; seeds patterned or papillose

8  Style terete

9  Seeds with parallel ridges; leaves terete or clavate 8. T. turgidifolia
9: Seeds studded with large elongate papillae; leaves flat 10. T. oxycalyptra
8: Style flattened, tongue-like; seeds shiny black, furrowed 7. T. glossostigma

5: Flowers sessile or on thick pedicels to 1 mm long
10 Flowers solitary at most nodes, occasionally 2 or 3 at a few nodes

11 Flowers hidden in leaf axil by fusion with leaf bases; fruit
cylindrical, with raised edge 12. T. portulacastrum

11: Flowers obvious; fruit ovoid 10. T. oxycalyptra
10: Flowers grouped, at least 2 at most nodes
12 Stamens 5, fruit turbinate with depressed hyaline cover 11. T. triquetra

12: Stamens 10, fruit globular 9. T. cussackiana

1. Trianthema rhynchocalyptra F. Muell., Fragm. 1: 174 (1859)
T: near Victoria River, N.T., F. Mueller s.n.; iso: MEL.

Prostrate; densely branched herb with perennial rootstock, densely hairy or leaves
glabrous except ciliate margin. Leaves clustered, lanceolate, ovate or obovate, acute;
lamina 4-20 mm long, 2-8 mm wide, shiny above, pale below; petiole c. 4 mm long,
expanded into a denticulate sheath. Flowers sessile, solitary but nodes crowded; bracts
ovate, apiculate. Perianth tube obconical, c. 4 mm long; lobes triangular, c. 3 mm long,
white, pink, or green inside. Stamens 10; filaments c. 2 mm long. Ovary oblong; style
excentric, recurved, c. 2 mm long; ovules 4-6. Operculum subovoid, gradually tapering to
persistent style, hard, brown. Seeds compressed, pea-shaped, c. 2 mm wide, shiny black,
finely striated but initially with both minute papillae and larger elongated papillae along
dorsal edge. Fig. 13E.

Scattered occurrences in northern N.T. and QId, in sandy soil. Map 66.

N.T.: Woolaning, C. R. Dunlop & L. Craven 5888 (CANB, DNA, MEL, PERTH); Mataranka Stn,
M. O. Rankin 2534 (CANB, DNA, NT); Rum Jungle, N. Byrnes NB46 (DNA, NT).

2. Trianthema megasperma A. Prescott, J. Adelaide Bot. Gard. 6: 183, figs 1A-D, 3
(1983)

T: ¢. 17 miles (27 km) N of Mt Evelyn, N.T., 13°31'S, 132°E, 3 Mar. 1973, M. Lazarides 7990; holo:
CANB; iso: BRI, NT.

Prostrate perennial herb; stems to 1 m long, densely hairy. Leaves ovate to obovate or
spathulate, acute or obtuse; lamina 3-30 mm long, 3-15 mm wide, light green, paler
below; petiole ¢. 6 mm long, sometimes dilated into a membranous sheath. Flowers
solitary; pedicels 2-10 mm long; bracts lanceolate, inconspicuous. Perianth tube 1-2 mm
long, abruptly dilated; lobes spreading, narrowly triangular, ¢. 6 mm long, white to pink
inside with mauve tips. Stamens 5-15; filaments 3-4 mm long. Ovary cylindrical; style
recurved, c. 2.5 mm long; ovules 2. Operculum campanulate with undulating rim, 2-3 mm
broad, membranous. Seed 1, compressed pea-shaped, ¢. 3 mm broad, reticulate or rugose,
studded with small clear papillae, black, tightly enclosed in operculum.  Fig. 13 O-P.

Occurs in northern N.T. around Oenpelli, Jabiru and Jim Jim Falls, in sandy soils. Map
67.

N.T.: 13 km N of Mudginberry Homestead, N. Byrnes NB807 (BRI, NSW, NT, PERTH)
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3. Trianthema pilosa F. Muell., Fragm. 1: 174 (1859)
T: on the banks of Sturt Creek, W.A., F. Mueller s.n.; iso: MEL.

Procumbent herb with long stems and short branchlets, densely hispid especially on
young growth. Leaves ovate to obovate, obtuse or acute, 3-30 mm long, 2-10 mm wide,
sometimes larger; petiole 1-15 mm long, the base expanded into an ovate sheath. Flowers
in clusters of 3 or 4, sessile; bracts ovate, acute. Perianth tube obconical, ¢. 3 mm long;
lobes deltoid-lanceolate, 2-3 mm long, white, pink, or reddish inside. Stamens 15-20;
filaments ¢. 2 mm long. Ovary cylindrical, the apex concave; style ¢. 2.5 mm long; ovules
3 or 4. Operculum cylindrical, truncate, the centre depressed, 3-5 mm long, brown, thick,
often reticulate-striate. Seeds 1 in base and 1 in operculum, disc-shaped, ¢. 1.7 mm diam.,
finely tuberculate and papillose, black.  Fig. 13D.

Widespread in northern half of Australia, in W.A., N.T., Qld and northern S.A. Often in
sandy soils. Map 68.

W.A.: 21 km W of Mt Tietkens, Great Sandy Desert, A. S. George 8974 (PERTH). N.T.: 7 km E of
Oenpelli turnoff, EI Sharana—Pine Creek Road, M. O. Parker 894 (CANB, DNA, NT); c. 33 km from
Elliott, Stuart Highway, J. Must 367 (AD, NT); Amerada Petrol Corporation No. 1, Hale River,
D. E. Symon 4345 (AD, ADW, CANB).

4. Trianthema patellitecta A. Prescott, J. Adelaide Bot. Gard. 6: 185, figs 1E-I, 4
(1983)

T: Kimberley Research Station, W.A., 26 July 1952, R. A. Perry 3067; holo: CANB; iso: AD, BRI,
CANB, NSW.

Prostrate herb with stems to 1 m and distant short side branches, stiffly hairy. Leaves
ovate, the larger ones tending to oval or spathulate, acute or obtuse, lamina 4-30 mm
long, 3-15 mm wide; petiole broadly sheathing. Flowers solitary or paired, sessile; bracts
1 ovate and 2 linear. Perianth tube obconical, ¢. 2 mm long; lobes triangular-lanceolate,
2-2.5 mm long, unequal, 2 with narrow scarious margins, 3 wider, purple inside. Stamens
c. 20; filaments, c. 1.5 mm long. Ovary cylindrical; style terete, in central depression,
1.7-2 mm long; ovules 2. Operculum dish-shaped with a fine hyaline cover across apex,
c. 4 mm wide. Seeds 1 in base of operculum, 1 in base of fruit, pea-shaped, c. 1.5 mm
broad, faintly reticulate, shiny black. Fig. 13G.

Occurs near Kununurra, W.A., and in adjacent areas of N.T. Map 69.

W.A.: Karunjie Stn, D. Rust 21 (PERTH); King River Pumping Stn, E. M. Bennett 1734 (PERTH);
Kimberley Research Stn, Ord River, 26 Aug. 1962, P. J. Van Rijn (PERTH); Kimberley Research Stn,
D. G. W. Drysdale 204 (PERTH).

5. Trianthema cypseleoides (Fenzl) Benth., FI. Austral. 3: 331 (1867)

Ancistrostigma cypseleoides Fenzl in Endl. & Fenzl, Nov. Stirp. Dec. 85 (1839).  T: Hawkesbury River,
N.S.W., F. Bauer s.n.; n.v.

Prostrate, slender, small herb, glabrous. Leaves obovate or orbicular, c.5 mm long;
petiole slender, dilated at base with scarious margins. Flowers in loose cymes exceeding
leaves; bracts scarious. Perianth tube short; lobes broad, obtuse, ¢c. 2 mm long. Stamens
7-10. Ovary short, rounded; style slightly excentric, terminal, linear, recurved; ovules
6-12. Fruit globular. Seeds smooth.

Known only from the type, collected in N.S.W. Map 70.

This description has been taken from G. Bentham, loc. cit. Not listed by S. W. L.
Jacobs & J. Pickard, Pl. New South Wales (1981). The record by F. M. Bailey, Compr.
Cat. Queensland PI. (1913), was a misapplication of the name to the following species.
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Figure 13. Trianthema. A-G, operculum x7.5 and seed x15. A, T. glossostigma
(J. Beard 2928, PERTH). B, T. turgidifolia (A. Mitchell 1003, NT). C, T. cussackiana
(N. Burbidge 1124, PERTH). D, T. pilosa (A. George 8974, PERTH). E, T.
rhynchocalyptra (I. Wilson 325, BRI). F, T. compacta (C. Dunlop 2881, BRI). G, T.
patellitecta (N. Byrnes NB303, DNA). H, T. portulacastrum, operculum x5, seed x15
(P. Van Rijn 4526, PERTH). I-K, T. triquetra var. triquetra, I, operculum, top and side
views x7.5; J, flower x7.5; K, seed x15 (I-K, R. Perry x3238, NT). L-M, T.
oxycalyptra var. sessiliflora. L, operculum x7.5; M, seed x15 (L-M, M. Lazarides
6331, AD). N, T. oxycalyptra var. oxycalyptra, seed x15 (c. 39 km N of Tanami, N.T.,
G. Chippendale, NT). O-P, T. megasperma. O, operculum and seed x10 (N. Byrnes
NB807, DNA). P, flower x1.5 (M. Lazarides 7990, NT)
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6. Trianthema compacta C. White, Queensland Dept. Agric. Bot. Bull. 21: 10 (1919)

T: Mornington Is., Gulf of Carpentaria, Qld, J. F. Bailey s.n.; holo: BRI.
[T. cypseleoides auct. non (Fenzl) Benth.: F. M. Bailey, Compr. Cat. Queensland PI. 227 (1913)]
Illustration: C. T. White, op. cit. t. 4.

Small, prostrate or ascending herb, much-branched, glabrous. Leaves oblong to orbicular,
4-7 mm long and wide, the larger of each opposite pair petiolate with a large denticulate
hemispherical sheath at base, the smaller a lamina and sheath only. Flowers solitary;
pedicels 2-4 mm long; bract 1, ovate. Perianth tube ¢. 1.5 mm long; lobes semi-ovate,
¢. 2 mm long, pink inside. Stamens 5-7, irregularly arranged; filaments c¢. 1.5 mm long.
Ovary globular; style thick, c. 0.5 mm long; ovules many. Operculum subglobular, c. 2
mm long, thin. Seeds several, triangular to reniform, ¢. 0.5 mm long, very shiny, black,
smooth.  Fig. 13F.

Occurs around the shores of the Gulf of Carpentaria, N.T. and Qld. Map 71.

N.T.: Maria Is., Gulf of Carpentaria, C. R. Dunlop 2881 (BRI, DNA, NT).  Qld: Wentworth-Troutbeck
Stn, J. Gasteen 182(a) (BRI).

7. Trianthema glossostigma F. Muell., S. Sci. Rec. 3: 282 (1884)
T: near Mt Hale, near upper Murchison River, W.A., C. Crossland s.n.; holo: MEL.

Prostrate herb, much-branched, glabrous. Leaves ovate or obovate, thick, acute, cuneate
at base, 3-15 mm long, 3-10 mm wide; petiole 5-6 mm long; sheath scarious, with acute
lobes. Flowers solitary; pedicels 3-5 mm long; bracts 2, lanceolate, denticulate, apiculate,
as long as pedicel. Perianth tube very short; lobes ¢c. 6 mm long, very unequal, the outer
lanceolate-oblong, the inner broadly oval, with scarious edges, rarely with minute dorsal
mucro, abruptly spreading, pink inside. Stamens 15-25; filaments c¢. 4 mm long. Ovary
glabrous; style flattened, recurved, c. 1 mm long; ovules c. 10. Fruit dehiscing near
middle. Operculum subovoid, c. 4 mm long, papery. Seeds 4-8, pear-shaped, c. 1 mm
long, shiny, black, longitudinally furrowed along dorsal edge.  Fig. 13A.

Scattered through the northern half of W.A. and occasionally collected in N.T. Map 72.

W.A.: Henry River, Barlee Range, R. D. Royce 6544 (PERTH); 6 km W of Carnegie Homestead,
A. S. George 5562 (PERTH). N.T.: 61 km W of Ooratippra Homestead, D. J. Nelson 526 (BRI, NT);
48 km NW of The Granites, G. Chippendale 4229 (BRI, NSW, NT).

8. Trianthema turgidifolia F. Muell., Fragm. 10: 83 (1876)
T: near Nichol Bay, W.A., 1876, Mrs Crouch; iso: MEL.

Semi-erect or sprawling herb, or slightly woody shrub, much-branched, glabrous except
some hairs at nodes and on pedicels. Leaves distant, succulent, semiterete to almost
clavate, obtuse, lamina 3-20 mm long, 3 mm wide, tapering into petiole with small
scarious wings. Flowers solitary or in threes; pedicels 2-10 mm long, with 1 dentate and
2 fringed bracts. Perianth tube 2-3 mm long; lobes lanceolate, 3-5 mm long, white or
purple inside. Stamens 10, adnate regularly to perianth tube; filaments slender, ¢c. 4 mm
long. Ovary ovoid; style slender, terete, c. 2.5 mm long; ovules 7 to many. Operculum
subovoid. Seeds 2 or 3, comma-shaped, ¢c. 2 mm wide, dark brown, with dorsal parallel
ridges of papillae. Fig. 13B, 17.

Occurs in NW Australia from Shark Bay to Broome, extending E through the Great
Sandy Desert to adjacent N.T. Map 73.

W.A.: Tobin Lake, Great Sandy Desert, A. S. George 15638 (NT, PERTH); Dragon Tree Soak, Great
Sandy Desert, A. S. George 14746 (PERTH); 1.6 km S of Lookout Rocks, R. D. Royce 1813 (PERTH).

Three specimens from near The Granites, Central Australia, are pubescent on all parts
including perianth.
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9. Trianthema cussackiana F. Muell., Chem. & Druggist Australia 10: 207 (1895)
T: near Harding River, W.A., W. H. Cussack s.n.; iso: MEL.

Prostrate or ascending glabrous herb. Leaves distant, succulent, terete, minutely
mucronate, channelled below; lamina 5-40 mm long, 3 mm wide; petiole dilated into a
rectangular membranous sheath, denticulate, sometimes persistent. Flowers in pairs or
several together, occasionally single in branch axils; pedicels thick, to 1 mm long, with
1 ovate and 2 lanceolate apiculate bracts. Perianth tube 2-3 mm long, membranous; lobes
thick, triangular, ¢. 3 mm long, violet inside. Stamens 10, adnate to perianth tube;
filaments filiform, longer than perianth segments. Ovary oblong; style filiform, 2-3 mm
long; ovules 4-10. Operculum somewhat broader than long. Seeds several, reniform to
comma-shaped, ¢. 2 mm wide, finally shiny black but initially with a hyaline coating,
reticulate and papillose, with larger papillae along dorsal edge.  Fig. 13C.

Restricted to north-western W.A.  Map 74.

W.A.: Hamersley Range, July—-Aug. 1958, P. McMillan (PERTH); Pardoo, N. T. Burbidge 1647
(PERTH); between Gascoyne and Fortescue Rivers, 1885, H. S. King (MEL).

10. Trianthema oxycalyptra F. Muell., Fragm. 1: 173 (1859)

T: banks of Sturt Creek, ?W.A., 1856, F. Mueller; lecto: MEL, fide A. Prescott, Fl. Australia 4: 319
(1984).

Prostrate or ascending herb, glabrous or young stems sparsely hirsute. Leaves lanceolate,
ovate, obovate or spathulate; lamina 3-25 mm long, 1-8 mm wide; petiole 3-8 mm long,
abruptly expanded into an oblong sheath with acuminate lobes. Flowers larger than
leaves, in threes, occasionally paired or solitary, sessile or on pedicels to 10 mm long;
bracts linear-lanceolate, apiculate. Perianth tube obconical, 2-3 mm long; lobes
lanceolate-oblong to ovate, 5-6 mm long. Stamens 10-20, free. Ovary ovoid; style
filiform, c. 2.5 mm long, recurved; ovules 10-12. Fruit dehiscing about middle, c. 6 mm
long. Operculum subovoid, tapering into slender persistent style. Seeds 6-9, comma-
shaped, 2 mm wide including papillae, black.

Occurs in northern W.A. There are 2 varieties.
Flowers pedicellate; filaments flared at base 10a. var. oxycalyptra

Flowers sessile; filaments not flared at base 10b. var. sessiliflora

10a. Trianthema oxycalyptra F. Muell. var. oxycalyptra
Trianthema oxycalyptra var. pedunculata F. Muell., Fragm. 1: 174 (1859), nom. illeg.

Flowers distinctly pedicellate. Staminal filaments flared at base. Seeds studded with
elongate papillae increasing in size towards the back to 0.2 mm long.  Fig. 13N.

This is the more common of the two varieties, being spread across north-western
Australia.  Map 75.

W.A.: 11 km SW of Lamboo Stn, Kimberleys, M. Lazarides 6299 (AD, BRI, NSW, NT, PERTH). N.T.:
39 km N of Tanami, G. Chippendale 5634 (AD, NT); 96 km E of Fitzroy River, N. Byrnes 375 (DNA,
NT); Too Far Swamp, Tanami Desert, P. K. Latz 8394 (CBG, MO, NT, PERTH).

10b. Trianthema oxycalyptra var. sessiliflora F. Muell., Fragm. 1: 174 (1859)

T: banks of Sturt Creek, ?W.A., 1856, F. Mueller s.n.; neo: MEL, fide A. Prescott, Fl. Australia 4: 319
(1984).

Flowers 1-3 per axil, sessile. Filaments not flared at base. Seeds with papillae grouped
together to form plates along backbone of seed, otherwise finely striate.

Collected only in a small area around Sturt Creek, SE Kimberley, W.A. Map 76.
W.A.: 8 km NNE of Margaret River Stn, M. Lazarides 6331 (AD, BRI, NSW, PERTH).
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11. Trianthema triquetra Willd., Ges. Naturf. Freunde Berlin Neue Schriften 4: 81
(1803)

T: India, Rottler s.n.; holo: B-W n.v.; iso: K n.v.
T. glaucifolia F. Muell., Fragm. 1: 172 (1859).  T: near the Burdekin River, Qld, collector unknown; n.v.
[T. crystallina auct. non (Forsskal) Vahl.: J. M. Black, FI. S. Australia 2nd edn, 2: 342 (1948)]

Prostrate or ascending diffuse herb; stems 20-60 cm long with short lateral branches,
finely papillose or almost glabrous. Leaves terete to clavate or ovate to linear, mucronate;
lamina 3-30 mm long, 2-4 mm wide; petiole ¢c. 2 mm long, expanded into a denticulate
sheath. Flowers in clusters of 3-6, sessile; bracts 1 lanceolate and 2 ovate. Perianth tube
1-2 mm long; lobes ovate-triangular, c. 2 mm long, 3-nerved, pinkish inside. Stamens 5;
filaments c. 0.1 mm long, sometimes more. Ovary obconical, depressed centrally; style
excentric, very short; ovules 2. Operculum thick-walled, rounded, with an impressed
membranous cover. Seeds 2, black, 1 in operculum, 1 in base, disc-shaped, c. 1-1.5 mm
diam., rounded on one side, flat on the other, with rows of papillae along flat edge.

Widely distributed in the tropics. In Australia occurs in all States except Vic. and Tas.
There are two varieties.

Leaves linear to narrowly oblanceolate-obovate 1la. var. triquetra

Leaves clavate 11b. var. clavata

1la. Trianthema triquetra Willd. var. triquetra

Leaves linear to narrowly oblanceolate-obovate, subsessile or petiolate. Perianth lobes up
to 2 mm long, spreading. Operculum with a hyaline cover 1-1.5 mm diam.

Widespread in mainland Australia except in southern W.A. and Vic. Map 77.

W.A.: 9.6 km E of Noonkanbah Stn, SE of Derby, Y. Power 348 (PERTH). N.T.: c. 1 km E of Temple
Bar Homestead, P. K. Latz 125 (AD, NT); 4 km SE of Ranken, G. Chippendale 7240 (NT). Qld:
Berricana, Apr. 1917, C. T. White s.n. (BRI).

11b. Trianthema triquetra var. clavata (J. Black) H. Eichler, Suppl. J. M. Black’s Fl.
S. Australia 2nd edn, 136 (1965)

T. crystallina var. clavata J. Black, Trans. & Proc. Roy. Soc. S. Australia 47: 369 (1923). T: between
Hergott and Innamincka, S.A., June 1916, R. Cockburn, lecto: AD, fide A. Prescott, Fl. Austraia 4: 319
(1984); Lambinna Native Well, Tomorden Stn, 5 July 1914, S. A. White; syn: AD; Wantapella Swamp, W
Musgrave Range, 18 July 1914, S. A. White; syn: AD.

Leaves clavate, 6-8 mm long. Flowers densely clustered. Perianth lobes ¢. 1 mm long.
Operculum 1-1.5 mm diam., with almost no hyaline cover.

Occurs in the drier parts of Central Australia. Map 78.
S.A.: shore of Hunt Peninsula (near N end of Jackboat Bay), Lake Eyre North, G. C. Cornwall 17 (AD).

There is considerable confusion in the use of this varietal name. It is used here only for
distinctly clavate-leaved specimens which may prove to be the extreme of the accepted
range of the more common variety, reflecting only an increase in succulence in the drier
areas of Australia.

12. *Trianthema portulacastrum L., Sp. PI. 1: 223 (1753)

Trianthema monogyna L., Mant. Pl. 69 (1767), nom. illeg. T: S. America, Curacao, Hermann s.n.; iso:
BM-SL n.v.

Procumbent or ascending somewhat succulent herb; stems up to 50 cm or more long,
glabrous or sparsely hairy. Leaves elliptic to obovate, obtuse or retuse, sometimes
apiculate; lamina 4-50 mm long, 4-45 mm wide; petiole 5-25 mm long, expanded into
sheath connate with opposing leaf base to form cup. Flowers solitary, sessile, largely
hidden in or fused to leaf base. Perianth tube fused to leaf sheath; lobes linear to
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61. Gunniopsis rubra

64. Galenia pubescens

67. Trianthema megasperma
70. Trianthema cypseleoides
73. Trianthema turgidifolia

62. Gunniopsis septifraga
65. Galenia secunda

68. Trianthema pilosa

71. Trianthema compacta
74. Trianthema cussackiana

63. Gunniopsis propinqua

66. Trianthema rhynchocalyptra
69. Trianthema patellitecta

72. Trianthema glossostigma

75. Trianthema oxycalyptra
var. oxycalyptra
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narrowly triangular, 4-5 mm long, a few hairs outside, pink or white inside. Stamens
10-20; filaments c. 2 mm long. Ovary cylindrical, style ¢. 2 mm long; ovules 10-15.
Operculum truncate with a prominent raised denticulate rim on outer side, 2-3 mm long;
perianth caducous. Seeds 3-12, 1 or 2 in operculum, others in base, reniform,
¢. 1.5-2 mm wide, dull black, slightly ridged.  Fig. 13H.

Native of tropical Africa and Asia. An introduced weed of cultivation, scattered
throughout QId, and associated with disturbed areas of N.T. and northern W.A.  Map
79.

W.A.: Port Hedland, R. D. Royce 8152 (PERTH); Kimberley Research Stn, near Kununurra, H. I. Aston
963 (AD, MEL). N.T.: Berrimah, N. Byrnes N449 (AD, NT); CSIRO Wildlife, Berrimah, J. McKean
B576 (CANB, DNA, K, NT).  QIld: Adels Grove, A. de Lestrang 262 (BRI).

17. ZALEYA

A. Prescott

Zaleya Burman f., FI. Indica 110, t. 31 (1768); derivation not known.
Type: Z. decandra (L.) Burman f.

Herbs, sometimes woody at base, minutely papillose, especially young growth. Leaves
opposite, flat, green above, paler below; petiole long, scarious at base. Flowers in axillary
groups of c¢. 20, sometimes shortly pedunculate, with one small scarious bract and two
bracteoles per flower. Perianth segments 5 with a dorsal mucro behind the apex, white,
pink or purple inside; margins scarious. Stamens 5-12, rarely more; staminodes absent.
Ovary superior; styles and locules 2; ovules 2 per locule; placentation basal. Fruit a
capsule, truncate with raised outer margin, circumsciss near base, the upper part
(operculum) splitting into two. Seeds 4, rugose, superposed in each locule, black.

A genus of perhaps 3 closely related species widespread in the tropics and subtropics, one
species in Africa, one in India and one in Australia. These may all be one species.

R. Melville, Trianthema pentandra L. and some related species, Kew Bull. 7: 261-269
(1952); C. Jeffrey, Notes on tropical African Aizoaceae, Kew Bull. 14: 235-238 (1960).

Zaleya galericulata (Melville) H. Eichler, Suppl. J. M. Black’s FI. S. Australia 2nd
edn, 136 (1965)

Trianthema galericulata Melville, Kew Bull. 7: 267 (1952).  T: Langawirra Lakes, N.S.W., 19 Apr. 1930,
A. Morris 2758; holo: K; iso: NSW.

Trianthema australis Melville, Kew Bull. 7: 266 (1952).  T: Narrabri, N.S.W., Apr. 1914, Stock Inspector
White; holo: NSW; iso: K n.v.

[Trianthema decandra auct. non L.: J. M. Black, Fl. S. Australia 2nd edn, 341 (1948)]
[Zaleya decandra auct. non Burman f.: R. Tate, Handbk. FI. Extratrop. S. Australia 87 (1898)]
Illustrations: R. Melville, op. cit. 266-267.

Herb, prostrate or semi-erect, fleshy, glabrous except minute papillae especially on young
growth; stems up to 60 cm. Leaves oblong, elliptic or ovate, acute or obtuse, those in
each pair unequal, 10-50 mm long, 5-20 mm wide, green above, lighter below; midrib
distinct. Petiole 5-25 mm long. Flowers in groups of c. 20, subsessile; bract triangular,
acuminate, occasionally toothed, 4 mm long. Perianth oblong, segments 3 mm long,
white, pink or purple inside. Fruit a hard, truncate cylinder, c. 5 mm long, circumsciss
near base; two seeds remaining in base; operculum divided into 2 bell-shaped valves, the
lateral edges with raised ridge of 3-4 teeth. Seeds compressed pea-shaped, c. 2 mm
across, rugose with ridges extended into papillae, black. Fig. 11 I-M.
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Scattered throughout drier areas of Australia, perhaps spreading more southerly as a
weed. Map 80.

W.A.: De Grey Stn, near Muccangarra Pool, Ridley R., N. T. Burbidge 1547 (PERTH). N.T.: 6 km N of
Alice Springs, M. Parker 427 (DNA); Ooraminna Rockhole, c. 40 km S of Alice Springs, P. K. Latz 1291
(AD, NT).  Qld: Cameron Downs, Hughenden, S. E. Pearson 162 (BRI).

Excluded name

Trianthema humillima F. Muell., Fragm. 10: 72 (1876). T: between the Lachlan and
Darling Rivers, N.S.W., Burkitt s.n.; n.v.

This is the moss Gigaspermum repens (Hook.) Lindb.; see D. G. Catcheside, Mosses S.
Australia 218 (1980).

18. SESUVIUM

A. Prescott

Sesuvium L., Syst. Nat. 10th edn, 1058 (1959); derivation not known.
Type: S. portulacastrum (L.) L.

Succulent, glabrous perennial herbs; stems rooting at nodes. Leaves opposite, fleshy,
connate at base. Flowers solitary, axillary, pedicellate; bracts absent. Perianth segments 5,
triangular with scarious margins, a dorsal mucro behind apex. Stamens 5 to numerous;
staminodes absent. Ovary superior; styles and locules 2-5; ovules several per locule;
placentation axile. Fruit a circumsciss capsule, the upper part (operculum) ovoid, smooth.
Seeds several, pea-shaped to comma-shaped, smooth, black.

A genus of 6 species, one a pantropical littoral, one endemic in the Galapagos Islands,
the others in the Angolan region.

C. Jeffrey, Fl. Trop. E. Africa 20 (1961).

Sesuvium portulacastrum (L.) L., Syst. Nat. 10th edn, 1058 (1759)

Portulaca portulacastrum L., Sp. PI. 1: 446 (1753).  T: Curacao, S. America, Hermann; iso: BM-SL n.v.
Ilustration: C. Jeffrey, Fl. Trop. E. Africa 21, fig. 7 (1961).

Suberect herb; stems to 1 m long, thick, smooth; nodes distant. Leaves linear, lanceolate
or oblanceolate, connate at base, 10-70 mm long, 2-15 mm wide, smooth, fleshy, glossy
green. Pedicels 3-15 mm long, thickening upwards. Perianth tube 3 mm long; lobes
triangular, 6-9 mm long, with scarious margins, with a distinct fleshy dorsal mucro
behind apex c. 1.5 mm long, green outside, pink to purple inside. Stamens numerous;
filaments c. 6 mm long. Ovary ovoid; styles 3, c. 4 mm long; locules 3; ovules several per
locule. Operculum subovoid, c. 8 mm long; smooth. Seeds several, pea-shaped to
comma-shaped, ¢. 1.5 mm diam., smooth, black. Fig. 11 N-O

Occurs along the northern coast and islands of Australia, on mudflats or in sand, often
associated with mangroves. Map 81.

W.A.: Broome, W. V. Fitzgerald 118 (PERTH). N.T.: Wessel Islands, P. K. Latz 3268 (CANB, MO,
NT); Warangaiyu Lagoon, Elcho Is.,, P. K. Latz 6276 (CANB, DNA, L, NT). Qld: Three Isles,
D. R. Stoddart 4503 (BRI).
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Doubtful names

The names below have been recorded for Australia in the references cited. It has not
been possible to assign them to taxa accepted in this treatment.

Galenia pallens Walp.: A. J. Ewart, Victorian Naturalist 24: 191 (1908) — recorded
from Geelong, Vic.

Mesembryanthemum aurantiacum Haw.: J. M. Black, Fl. S. Australia 697 (1929) —
apparently escaped from cultivation.

Mesembryanthemum capitatum Haw.: A. H. Haworth, Revis. Pl. Suc. 112 (1821) —
‘Habitat in Insula Van Diemen’.

Mesembryanthemum elongatum Haw.: A. H. Haworth, Misc. Nat. 40 (1803) — ‘raised
from Botany Bay seeds’.

Mesembryanthemum sarmentosum Haw., Syn. Pl. Succ. 238 (1812) — ‘Habitat in Nova
Hollandia’.
CACTACEAE
I. R. H. Telford

Shrubs or trees, sometimes scandent or epiphytic. Stems usually modified to succulent,
compressed, angled or ridged cladodes, if present, often divided into stem-segments.
Leaves alternate, subtending axillary areoles bearing hairs, glochids and spines, usually
absent or rudimentary and caducous, rarely well-developed and persistent. Flowers
actinomorphic or zygomorphic, hermaphrodite, mostly sessile, solitary on areoles, rarely
pedicellate in panicles or corymbs. Hypanthium cup-shaped to elongate, areolate, bearing
reduced or scale leaves. Perianth lobes many, appearing more or less free and inserted on
hypanthium rim or united into a perianth tube, the outer lobes scale-like to sepaloid, the
inner petaloid. Stamens many, inserted on hypanthium or perianth tube, free or the inner
connate; anthers longitudinally dehiscent. Ovary usually inferior, immersed in hypanth-
ium, rarely sub-superior; placentation parietal; placentas 3 to many; ovules numerous;
style 1; stigmas 3 to many. Fruit mostly a fleshy berry. Seeds few to many, mostly
compressed, smooth or minutely ornamented.

A family of c. 800 species in c. 85 genera, all restricted to the Americas except the
genus Rhipsalis which occurs in Africa, Madagascar, Seychelles and Sri Lanka (perhaps
by introduction). Represented in Australia only by introduction, by 8 genera and c. 32
species more or less naturalised.

Many species cultivated as ornamentals, especially species of Cereus, Echinopsis,
Mammilaria and Schlumbergera. Opuntia ficus-indica (L.) Miller is cultivated for its
edible fruit. Several species, particularly of the genera Opuntia (prickly pears) and
Eriocereus, are aggressive weeds.

Generic and specific delimitation in Cactaceae has not been resolved satisfactorily.
C. Backeberg, Die Cactaceae (1958-62) recognised 220 genera but L. Benson, The Cacti
of the United States and Canada (1982) tentatively reduced this to 75 pending further
study.
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Collections of naturalised Cactaceae held in Australian herbaria are poor and several
species are unrepresented. Some early distributional data are not supported by herbarium
specimens.

N. L. Britton & J. N. Rose, The Cactaceae (1919-24), 2nd edn (1937) reprinted (1963);
A. P. Dodd, The biological campaign against prickly pear (1940); C. Backeberg, Die
Cactaceae (1958-62); D. R. Hunt, Cactaceae, in J. Hutchinson, The Genera of
Flowering Plants 2: 427-467 (1967); J. Mann, Cacti naturalised in Australia and their
control (1970); C. B. Osmond & J. Munro, Prickly Pear, in D. J. & S. G. M. Carr
(eds), Plants and Man in Australia (1981); L. Benson, The Cacti of the United States and
Canada (1982).

KEY TO TRIBES

1 Leaves more or less persistent; flowers pedicellate in panicles or corymbs
(Pereskia) Trib. I. PERESKIEAE

1: Leaves absent or caducous; flowers more or less sessile on areoles,
solitary

2 Areoles bearing glochids; perianth lobes and stamens inserted on
hypanthium (Opuntia) Trib. Il. OPUNTIEAE

2: Areoles lacking glochids; perianth united in elongate tube (in
naturalised species); stamens inserted on perianth tube (Acanthocereus,
Eriocereus, Hylocereus, Nyctocereus) Trib. 111. CACTEAE

KEY TO GENERA

1 Leaves broad, persistent; upper stems not succulent; flowers in panicles
or corymbs 1. PERESKIA

1: Leaves mostly absent or caducous; upper stems succulent; flowers sessile
on areoles, solitary

2 Stem-segments compressed 2. OPUNTIA

2: Stem-segments not compressed, more or less cylindrical, ridged, ribbed,
angled or winged

3 Areoles bearing glochids (spines and hairs may also be present) 2. OPUNTIA
3: Areoles lacking glochids (spines and hairs usually present)
4 Stems short, more or less barrel-shaped T ECHINOPSIS
4: Stems elongate

5 Stems with 3 continuous ridges or wings (sometimes 5 or
seedlings)

6  Stems climbing by aerial roots; hypanthium and perianth tube
bearing broad scales, not spinose 3. HYLOCEREUS

6: Stems lacking aerial roots; hypanthium and perianth tube
bearing narrow scales, spinose 4. ACANTHOCEREUS

5: Stems with 4 or more continuous ridges or ridges discontinuous

7  Stems 4-8-ridged or ridges discontinuous 5. ERIOCEREUS
7: Stems 10-ridged
8 Stems 10-12-ridged; perianth white to pink 6. NYCTOCEREUS
8: Stems 12-16-ridged; perianth red t CLEISTOCACTUS

The genera marked with a dagger (t) are keyed out here but will not be described in the
text. Echinopsis multiplex (Pfeiffer & Otto) Zucc. persists in old gardens and has been
reported near several Queensland towns. A recent sterile collection from near Jerilderie,
N.S.W., may belong to this genus. Cleistocactus baumannii Lemaire has been reported as
a garden escape (?naturalised) in Queensland.

63



Trib.Pereskieae CACTACEAE

Trib. I. PERESKIEAE

Trib. Pereskieae Britton & Rose, Cact. 1: 8 (1919).
Type: Pereskia Miller

Leaves mostly broad, more or less persistent. Areoles lacking glochids. Flowers epigynous
or perigynous. Ovary sub-superior.

A tribe of two genera; only Pereskia naturalised in Australia.

1. PERESKIA

Pereskia Miller, Gard. Dict. abr. 4th edn (1754); named after N.F. de Peiresc
(1580-1637), French scientist and patron of botany.

Type: P. aculeata Miller

Shrubs, trees or vines. Stems woody, not succulent. Leaves broad; axils bearing 2 stipular
curved spines and short hairs, developing long straight spines with age. Flowers
pedicellate, mostly in panicles or corymbs. Hypanthium subglobose to pyriform, bearing
reduced leaves subtending spiny or hairy areoles. Perianth rotate. Stamens inserted on
margin of cup-shaped apical depression of hypanthium. Ovary sub-superior, partly
immersed in hypanthium. Fruit a spiny berry. Seeds obovate, minutely pitted; hilum
oblique.

About 17 species in tropical and subtropical America. One species found occasionally in
Australia as a garden escape.

*Pereskia aculeata Miller, Gard. Dict. abr. 4th edn (1754)
T: not known.

Stems erect, arched or scrambling to 10 m. Spines 1 to many on older areoles, 2—-6 cm
long. Leaves ovate to lanceolate, 5-10 cm long, 2-5 cm wide. Flowers 2.5-5.5 cm diam.;
petaloid lobes white to yellow. Fruit subglobose, 2-3 cm diam., yellow. Seeds 4 mm long,
black. Leaf Cactus, Barbados Gooseberry.

Native to tropical America and the West Indies. Widely cultivated as an ornamental.
Recorded as a garden escape in coastal Qld. A collection by F. Mueller s.n., without
date, but possibly from the 1860s (MEL) is labelled ‘Moreton’s Bay, spontaneous’, the
first record of the species becoming naturalised in Australia. Map 82.

Qld: Moregatta Road, Millaa Millaa, 18 Jul. 1977, R. Griffiths (BRI); Brisbane River, Sherwood,
1. R. Telford 8744 (BRI, CBG, NSW).

Trib. 11. OPUNTIEAE

Trib. Opuntieae Britton & Rose, Cact. 1: 24 (1919).
Type: Opuntia Miller

Leaves reduced, terete or scale-like, mostly caducous. Areoles bearing glochids. Perianth
lobes appearing more or less free. Stamens inserted on hypanthium. Ovary inferior,
submerged in hypanthium.

A tribe of 5 genera; only Opuntia naturalised in Australia.
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2. OPUNTIA

Opuntia Miller, Gard. Dict. abr. 4th edn (1754); supposedly after the Greek town Opus
where plants may have been naturalised or cultivated.

Type: O. humifusa (Raf.) Raf.

Nopalea Salm-Dyck, Cact. Hort. Dyck. 2nd edn, 63 (1850). T: N. cochenillifer (L.) Salm-Dyck =
Opuntia cochinellifera (L.) Miller.

Cylindropuntia (Engelm.) Knuth in Backeberg & Knuth, Kaktus—ABC 117, 410 (1935). T: C.
arborescens (Engelm.) Knuth = Opuntia imbricata (Haw.) DC.

Austrocylindropuntia Backeb., Blatt Kakteenf. 1938: [21] (1938). T: A. exaltata (Berger) Backeb. =
Opuntia exaltata Berger.

Shrubs or small trees, erect or spreading. Stems succulent, jointed, the segments
cylindroidal or compressed. Leaves scale-like, conical to terete, mostly caducous,
subtending glochidiate, often spinose, areoles. Flowers solitary on areoles, sessile.
Hypanthium obovoid, truncate, depressed at apex. Perianth lobes inserted on hypanthium
apex, appearing more or less free (short floral tube fused to hypanthium apex, shed after
flowering). Stamens inserted on hypanthium apex. Style usually thick, shorter or longer
than perianth; stigmas 5-10. Fruit indehiscent. Seeds discoid to irregular; hilum basal or
appearing lateral.

About 90 species in tropical and temperate North and South America and the Galapagos
Islands. Widely cultivated, many as ornamentals or hedges, O. ficus-indica (L.) Miller for
its edible fruit. Several species widely naturalised in tropical and warm temperate regions.
In Australia, at least 20 species have been recorded as more or less naturalised. Many
Opuntia spp. have been declared noxious weeds — the entire genus (except O.
ficus-indica) in Qld, N.S.W., N.T. and parts of W.A., and several species in Vic.

Specific delimitation has not been resolved satisfactorily. Apomixis is common and wild
hybrids are not rare, complicating the taxonomy.

N. L. Britton & J. N. Rose, Nopalea, Opuntia, The Cactaceae 1: 33-215 (1919);
N. D. Murray, Ecology and evolution of the Opuntia-Cactoblastis Ecosystem in
Australia, in Ecological Genetics and Evolution (1982); L. Benson, Opuntia, in The
Cacti of the United States and Canada 269-533 (1982).

KEY TO SUBGENERA

Stem-segments more or less cylindroidal subg. I. Cylindropuntia

Stems-segments compressed (sometimes only slightly so in O. aurantiaca) subg. Il. Opuntia

KEY TO SPECIES

1 Stem-segments more or less cylindroidal

2 Stems prominently ridged, grooved or tuberculate; petaloid lobes red,
pink or purple

3 Leaves more than 5 cm long t O. subulata

3: Leaves less than 3 cm long

4 Spines with papery sheath; petaloid lobes spreading, purple 1. O. imbricata
4: Spines lacking sheath; petaloid lobes erect, pink or red 2. O. cylindrica
2: Stems not prominently ridged or grooved; petaloid lobes yellow 3. O. aurantiaca

1: Stem-segments compressed

5  Upper stem-segments less than 4 cm wide
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6  Upright shrub to 2 m, sometimes with definite trunk; petaloid lobes
red, shorter than stamens

6: Spreading shrub to 40 cm; petaloid lobes yellow, longer than stamens
5: Upper stem-segments more than 4 cm wide
7 Cladodes tomentose or pubescent between areoles
8 Cladodes tomentose; tree to 8 m; spines absent or 1 or 2 per areole
8: Cladodes pubescent or papillate; shrub less than 2 m; spines absent
9 Areoles less than 3 mm diam.; glochids red-brown
9: Areoles more than 4 mm diam.; glochids yellow-brown
7: Stem-segments glabrous between areoles, rarely minutely papillate
10 Spines absent or mostly 1 per areole on upper stem-segments

11 Spines 1 (rarely 2) per areole on most areoles of upper stem-
segments; upper stem-segments glossy green

11: Spines mostly absent, rarely 1 per areole on upper marginal
areoles; stem-segments mostly dull green, blue-green or glaucous

12 Upper stem-segments mostly more than 25 cm long; upright
shrub or tree to 5 m

13 Petaloid lobes red, shorter than stamens; spines absent

13: Petaloid lobes yellow or orange, longer than stamens; spines
absent or present

12: Upper stem-segments mostly less than 25 cm long; shrub less
than 2 m

14 Stems decumbent; stem-segments mostly 5-15 cm long

14: Stems erect to spreading, not decumbent; stem-segments
mostly 10-30 cm long

15 Petaloid lobes less than 25 mm long, orange-apricot; spines
red-brown with paler tips

15: Petaloid lobes more than 25 mm long, yellow, sometimes
with red markings; spines white, grey, yellow or brown

16 Outer petaloid lobes yellow; areoles more than 2 cm apart;
spines erect or spreading

16: Outer petaloid lobes yellow with median red stripes;
areoles less than 2 cm apart; spines deflexed

10: Spines mostly 2 or more per areole on upper stem-segments

17 Spines deflexed, at least the longer spines on upper areoles of
stem-segments

18 Stem-segments mostly more than 15 cm long; longest spines
more than 2 cm long

18: Stem-segments mostly less than 15 cm long; longest spines less
than 2 cm long

17: Spines erect or spreading
19 Stem-segments orbicular, glaucous

19: Stem-segments obovate, ovate or elliptic, rarely sub-orbicular,
green, blue-green or grey-green

20 Stem-segments more than 3 times as long as wide; spreading
shrub to 40 cm

20: Stem-segments mostly less than 3 times as s long as wide; erect
or spreading shrub over 40 cm tall, or tree
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t O. dejecta

3. O. aurantiaca

14. O. tomentosa

t O. rufida

15. O. microdasys

5. O. vulgaris

t O. cochenillifera

11. O. ficus indica

7. O. humifusa

4. O. paraguayensis

9. O. stricta

16. O. sp.

8. O. lindheimeri

16. O sp.

12. O. robusta

10. O. sulphurea



CACTACEAE Opuntia

21 Spines mottled yellow and red-brown, ageing brown;
filaments pink 6. O. elatior

21: Spines yellow or white, ageing white, grey or brown;
filaments yellow

22 Fruit obovoid, often with narrowed stalk-like base
23 Seeds 3-4 mm diam. 8. O. lindheimeri
23: Seeds 4-5 mm diam. 9. O. stricta
22: Fruit barrel-shaped, lacking stalk-like base

24 Petaloid lobes yellow-orange to pink; fruit yellow-orange
to red 11. O. ficus-indica

24: Petaloid lobes yellow; fruit pink to purple 13. O. streptacantha

The species marked with a dagger (1) are keyed out here but will not be described further
in the text. Most are old records not supported by herbarium specimens. Several may
have been eradicated. Opuntia cochenillifera (L.) Miller has been reported from central
Qld (J. Mann, Cacti naturalised in Australia and their control 32 (1970), as Nopalea
cochenillifera (L.) Salm-Dyck). O. dejecta Salm-Dyck has been recorded from near
Rockhampton, QId (J. Mann, loc. cit. as Nopalea dejecta (Salm-Dyck) Salm-Dyck. O.
rufida Engelm. was recorded from Blinman, S.A. in 1946. O. subulata (Muehlenpf.)
Engelm. was recorded (?naturalised) from Gayndah, Qld, in 1914; a recent collection has
been made in the Barmera area, S.A. Other recent collections, mainly sterile unicates
from the Barmera area, S.A., include O. ?erinacea Engelm. & Bigelow, O. ?leptocaulis
DC. and O. tunicata (Lehm.) Link & Otto, and need further investigation.

Subg. I. Cylindropuntia

Opuntia subg. Cylindropuntia Engelm., Proc. Amer. Acad. Arts 3: 302 (1857).

Cylindropuntia (Engelm.) Knuth in Backeberg & Knuth, Kaktus—ABC 117, 410 (1935). T: Opuntia
arborescens Engelm. = O. imbricata (Haw.) DC.

Stems cylindroidal. Spines often more or less encased in a papery sheath.

1. *Opuntia imbricata (Haw.) DC., Prodr. 3: 471 (1828)

Cereus imbricatus Haw., Rev. Pl. Succ. 70 (1821); Cylindropuntia imbricata (Haw.) Knuth in Backeberg &
Knuth, Kaktus—ABC 125 (1935).  T: not known, fide Britton & Rose, Cact. 1: 64 (1919).

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 503 (1981).

Erect or spreading shrub or tree to 3 m. Stems much-jointed and branched; upper
segments cylindroidal, 5-35cm long, 1.5-3.5cm diam., with prominent discontinuous
ridges, glabrous, pale grey-green. Leaves terete, 4-25 mm long. Spines 2-20 per areole, to
28 mm long, spreading, pale to yellow or brown, with papery sheaths; glochids yellow.
Flowers 3-5 c¢cm diam.; petaloid lobes spreading, purple. Fruit obovoid with deeply
depressed apex, 2.5-7 cm long, 2.5-4cm diam., tuberculate, green to yellow, often
persisting and enlarging, sometimes proliferous. Seeds 3-4 mm diam., pale brown.
Devils-rope Cactus, Chain-link Cactus. Fig. 14B.

Native from southern central U.S.A. to central Mexico. Once cultivated in SE Australia
especially in mining towns, now widely naturalised in south-eastern S.A., south-eastern
Qld, N.S.W. and Vic. Map 83.

S.A.: Parachilna Gorge, 17 Aug. 1982, N. D. Murray (CBG). Qld: Gladfield, 22 km NE of Warwick,
I. R. Telford 8872 (BRI, CBG, NSW). N.S.W.: Nymagee village, G. M. Cunningham 5365 &
P. L. Milthorpe (NSW); Cobar Common, 1 Dec. 1982, J. R. Hosking (CBG).  Vic.: Merbein South,
E. M. Canning 5253 & S. Corbett (AD, CBG, MEL).
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Figure 14. Opuntia. A, O. cylindrica, flowering stem x0.5 (I. Telford 8884, CBG). B, O.
imbricata, proliferous fruit x0.5 (I. Telford 8750, CBG). C, O. paraguayensis, flowering
stem x0.5 (E. Canning 5254, CBG). D, O. streptacantha, fruit x0.5 (I. Telford 8813,
CBG). E-G, O. stricta var. stricta. E, section through flower x0.75; F, seeds x3; G,
fruit x0.5 (E-G, I. Telford 8870, CBG).
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2. *Opuntia cylindrica (Lam.) DC., Prodr. 3: 471 (1828)

Cactus cylindricus Lam., Encycl. 1: 539 (1783); Austrocylindropuntia cylindrica (Lam.) Backeb.,
Cactaceae 1: 12 (1942).  T: not known.

Erect shrub to 2 m. Upper stem-segments cylindroidal, 10-70 cm long, 1.5-5 cm diam.,
with rounded protruberances, glabrous, green. Leaves terete, to 15 mm long, green.
Spines 1-6 per areole, spreading to deflexed, to 20 mm long, lacking sheaths, pale yellow,
brown or grey; glochids pale, mixed with long white caducous hairs. Flowers 2-3.5 cm
diam.; petaloid lobes erect, pink to red. Fruit obovoid with deeply depressed apex,
3-4 cm long, 2-4 cm diam., tuberculate, spinose, green to orange, often persisting and
proliferous. Seeds 4-6 mm diam.  Fig. 14A.

Native to Peru and Equador. Naturalised occasionally in N.S.W. and Vic. as a garden
escape. Map 84.

N.S.W.: ‘Cunningham’s Plains’, Curringar, Sept. 1955, S. Davison (NSW).  Vic.: Werribee R., Cobbledick
Ford, I. R. Telford 8884 (CBG, MEL).

Subg. II. Opuntia

Opuntia Miller subg. Opuntia
Stem-segments compressed; spines lacking sheaths.

3. *Opuntia aurantiaca Lindley, Bot. Reg. 19: t. 1606 (1833)

T: not designated.
[Opuntia ferox auct. non Haw.; F. M. Bailey, Queensland FI. 2: 704 (1900)]

Spreading shrub to 40 cm. Stems easily breaking at joints; stem-segments compressed to
sub-cylindroidal, 3.5-30 cm long, 2.5-4 cm wide, glabrous, green to purplish. Leaves
conical, 3-4 mm long. Spines 3-7 per areole, to 4 cm long, red to red-brown, ageing
white to pale brown; glochids brown. Flowers 2.5-5 cm diam.; petaloid lobes spreading,
yellow. Fruit obovoid with depressed apex, 2.5-3.5 cm long, red to purple. Seeds not
seen. Tiger Pear.

Native to Uruguay. Widely naturalised in eastern Australia from central Qld to northern
Vic. Found in pasture, forest and woodland; common along stream banks where
stem-segments are dispersed by floods. Map 85.

Qld: Di Di Stn, Proston, Feb. 1972, J. P. Duff (BRI). =~ N.S.W.: Wiralong Stn, 58 km WSW of Nymagee,
1 Dec. 1982, J. R. Hosking (CBG); ‘Camden Park’, Camden, K. L. Wilson 3173 (NSW).  Vic.: near
Rushworth, Mar. 1980, A. M. Crosbie (MEL).

4. *Opuntia paraguayensis K. Schum., Monatsschr. Kakteenk. 9: 149 (1899)

T: not known.
Opuntia bonaerensis Speg., Contr. Fl. Tandil. 18 (1904).  T: not known.

Erect shrub to 2 m. Upper stem-segments obovate, 12-25cm long, 4-9 cm wide,
glabrous, green. Spines mostly lacking, rarely 1 per areole, to 4 cm long, slightly curved,
dark red-brown, the apex yellow; glochids red-brown. Flowers 3-4 cm diam.; petaloid
lobes erect to slightly spreading, orange-apricot. Fruit obovoid with depressed apex,
4-5 cm long, 2-2.5 cm diam., purple. Seeds yellow-brown, 2.5-3 cm long.  Fig. 14C.

Native to Paraguay. Naturalised in south-western N.S.W. and adjacent S.A. and Vic., in
woodland and bluebush shrubland. Map 86.

S.A.: Barmera area, Murray R., Aug. 1980, C. Schrank (AD, CBG). N.S.W.: W outskirts of Silverton, 2
Dec. 1982, J. R. Hosking (CBG, NSW); Wentworth, Lock 10, 2 Dec. 1982, J. R. Hosking (CBG, NSW).
Vic.: Merbein South, E. M. Canning 5254 & S. Corbett (CBG, MEL); Redcliffs, 14 Aug. 1982,
N. D. Murray (CBG).
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5. *Opuntia vulgaris Miller, Gard. Dict. 8th edn, no. 1 (1768)

T: not designated; ‘based on Bauhin’s figure, Hist. Pl. 1: 154 (1650), which was taken from Lobelius’, fide
Britton & Rose, Cactaceae 1: 156 (1919).

Opuntia monacantha (Willd.) Haw., Syn. PIl. Succ. 81 (1919); Cactus monacanthos Willd., Enum. Hort.
Berol. Suppl. 33 (1814).  T: not designated.

Illustrations: W. T. Parsons, Noxious Weeds Victoria figs 22-23 (1973).

Erect shrub or tree to 6 m, mostly 2-3 m. Lower stem-segments thickened forming trunk;
upper segments drooping, obovate to narrowly obovate, 10-35cm long, 6-12 cm wide,
with sinuate margins, glabrous, shining green. Leaves conical, 2-3 mm long, red. Spines
1 or 2 per areole, to 5 cm long, (to 10 per areole, 10 cm long on trunk) white to brown
with yellow or red markings; glochids yellow to reddish brown, caducous. Flowers
3-5.5cm diam.; petaloid lobes spreading, yellow, the outer with red markings. Fruit
obovoid with depressed apex, 5-7.5cm long, 2-3 cm diam., reddish purple, long
persistent, sometimes proliferous. Seeds 3.5-4 mm long, pale brown. Drooping Prickly
Pear, Drooping Tree Pear, Smooth Tree Pear.

Native to subtropical eastern South America. Widely naturalised in coastal south-western
W.A., south-eastern S.A., Qld, N.S.W. and Vic., in open forest, woodland and pasture.
Map 87.

S.A.: Barmera area, Apr.—May 1980, C. Schrank (AD).  Qld: Four Mile Beach, 1 km S of Port Douglas,
I. R. Telford 9464 & G. Butler (BRI, CBG). N.S.W.: estuary of Tuross R., S bank, E of Bodalla, 2 Jan.
1983, E. Mullins (CBG, NSW). Vic.: ¢. 6 km from Castlemaine on road to Fryerstown, I. R. Telford
8887 (CBG, MEL, NSW).

6. *Opuntia elatior Miller, Gard. Dict. 8th edn (1768)
T: not known.

Erect shrub or tree to 3 m. Upper stem-segments obovate, 12-28 cm long, 6-16 cm wide,
glabrous, dull green. Spines 2-6, rarely 1, per areole, erect to spreading, to 4 cm long,
mottled yellow and red-brown, ageing brown; glochids yellow-brown. Flowers 3-5cm
diam.; petaloid lobes slightly spreading, orange-pink. Filaments pink. Fruit obovoid with
deeply depressed apex, 3.5-4.5 cm long, 2-3 cm diam. Seeds 4 mm diam.

Native of Panama and northern South America; sporadically naturalised through inland
southern Australia; in N.T. near Alice Springs, in N.S.W. at Broken Hill and in the
Hunter Valley, and in the Murray region of S.A. Also recorded from Yelarbon and
Brisbane, Qld, and in 1887 from the Liverpool-Windsor area, N.S.W., fide J. Mann,
Cacti naturalised in Australia and their control 31 (1970). Map 88.

N.T.: Old Telegraph Stn, Alice Springs, R. Swinbourne 771 (BRI, NSW, NT). S.A.: Barmera area, 7 May
1980, C. Schrank (AD). N.S.W.: Broken Hill, 2 Dec. 1982, J. R. Hosking (CBG); Mt Dangar, Dec.
1983, J. R. Hosking (CBG).

7. *Opuntia humifusa (Raf.) Raf., Med. FI. 2: 247 (1830)

Cactus humifusus Raf., Ann. Nat. 15 (1820).  T: not designated.

Opuntia opuntia (L.) Coulter, Contr. U.S. Natl. Herb. 3: 432 (1896), nom. illeg.; Cactus opuntia L., Sp. PI.
1: 468 (1753).  T: not known; the lectotype chosen by L. Benson, Cacti U.S. Canada 923 (1982), is an
error and may be O. ficus-indica.

Opuntia compressa (Salish.) Macbride, Contr. Gray Herb. 65: 41 (1922); Cactus compressus Salisb., Prodr.
348 (1796), nom. superfl. for C. opuntia L.  T: as for C. opuntia L.

Decumbent or spreading shrub to 40 c¢cm tall. Stem-segments orbicular to broadly obovate,
4-17 cm long, 4-10 cm wide, often transversely wrinkled, glabrous, dull green. Leaves
conical, 4-8 mm long. Spine 1 per areole, to 5cm long, pale brown to red-brown, or
spines absent; glochids yellow to brown. Flowers 5-9 cm diam.; petaloid lobes spreading,
yellow, orange to red at base. Fruit obovoid with depressed apex, 3-5cm long, 1-2 cm
diam., red. Seeds 4-5 mm long, pale brown. Creeping Pear.
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Native to eastern U.S.A. Naturalised in the middle Hunter Valley, N.S.W., in open forest
and woodland.  Map 89.

N.S.W.: 4 km from Singleton towards Muswellbrook, I. R. Telford 8882 (BRI, CBG, MEL, NSW).

Hybridises in south-eastern U.S.A. with O. stricta. Apparent hybrids occur in the Hunter
Valley where both species occur.

8. *Opuntia lindheimeri Engelm., Boston J. Nat. Hist. 6: 207 (1850)

T: New Braunfels, Texas, 1845, F. Lindheimer; lecto, MO n.v., fide L. Benson, Cacti U.S. & Canada 930
(1982).

Erect or spreading shrub to 3 m, mostly under 1.5 m. Stem-segments obovate to sub-
orbicular, 12-30 cm long, 8-18 cm wide, glabrous. Spines 2-12, rarely 1, per areole,
rarely almost absent, spreading to deflexed, to 4.5 cm long, yellow; glochids yellow to
brown. Flowers 5-7 cm diam.; petaloid lobes widely spreading, yellow. Fruit obovoid with
depressed apex, 3—-7 cm long, 2.5-3.5 cm wide, purple. Seeds 3—-4 mm diam., pale brown.

A species of 5 varieties. Most Australian material appears referable to the extremely
variable var. lindheimeri. O. lindheimeri var. linguiformis (Griffiths) L. Benson, with
elongate stem-segments, has recently been collected (?naturalised) from near Barmera,
S.A.

Native to NE Mexico and adjacent U.S.A. Naturalised in S.A. in the Murray region and
north-western Vic.; also collected from Parachilna, Flinders Ranges, in 1937. Map 90.

S.A.: Barmera area, Murray R., Aug. 1980, C. Schrank (AD, CBG); Riverland, 12 Nov. 1981, C. Schrank
(AD, CBG). Vic.: 2 km W of Merbein, 5 Dec. 1978, G. M. Cunningham & P. L. Milthorpe (NSW).

9. *Opuntia stricta (Haw.) Haw., Syn. PI. Succ. 191 (1812)

Cactus strictus Haw., Misc. Nat. 188 (1803).  T: illustration by Redouté in DC., PI. Hist. Succ. t. 138
(1804), lecto, fide L. Benson, Cacti U.S. Canada 931 (1982).

[Opuntia vulgaris auct. non Miller: F. M. Bailey, Queensland FI. 2: 704 (1900)]

Spreading to erect shrub to 2 m. Basal stem-segments sometimes thickened, trunk-
forming; upper segments elliptic to obovate, 10-35 cm long, 7-20 cm wide, glabrous, dull
green to grey-green. Leaves conical, 4.5-6 mm long. Spines up to 11 per areole, 1-6 cm
long, yellow to brown; glochids yellow. Flowers 5-6.5 cm diam.; petaloid lobes spreading,
yellow. Fruit obovoid with depressed apex, 4-6 cm long, 2.5-4 cm diam., purple. Seeds
4-5 mm long, pale brown.

Native to tropical and subtropical coast of eastern North America, Bermuda, West Indies
and adjacent South America. Wild native populations show morphological intergradation in
habit and spininess. Several genotypes appear to have been introduced into Australia
(N.D. Murray in Ecological Genetics and Evolution 22, 1982) some of which have been
interpreted as distinct species. Widely naturalised in all Australian mainland States. From
garden escapes of the mid-1800s, by the mid-1920s O. stricta had infested c. 24 million
hectares of central and southern Qld and northern N.S.W. Map 91.

The biological control of prickly pear, largely by the introduction of the Phycitid moth
Cactoblastis cactorum Berg from Argentina, is one of the most spectacular successes of
economic entomology and is documented by A. P. Dodd, The biological campaign
against prickly pear (1940), J. Mann, Cacti naturalised in Australia and their control
(1970) and C. B. Osmond & J. Munro in D. J. & S. G. M. Carr (eds), Plants and Man
in Australia 194-222 (1981). A species of 2 varieties.

The varieties are mapped together in this account.
Spines absent, sometimes 1 per areole on margin of stem-segments 9a. var. stricta

Spines 1-11 per areole on most areoles 9b. var. dillenii
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9a. *Opuntia stricta (Haw.) Haw. var. stricta

Opuntia inermis (DC.) DC., Prodr. 3: 473 (1828); Cactus opuntia var. inermis DC., Plant. Hist. Succ. 138
(1804).  T: illustration by Redouté in DC., PI. Hist. Succ. t. 138 (1804); lecto, fide L. Benson, Cacti U.S.
Canada 931 (1982).

Opuntia bentonii Griff., Annual Rep. Missouri Bot. Gard. 22: 25 (1912). T: ‘from a cultivated
specimen ..., US 2607635-2607638’; type: US, n.v., fide L. Benson, op. cit. 931 (1982).

Illustrations: W. T. Parsons, Noxious Weeds Victoria figs 20-21 (1973); H. E. Kleinschmidt & R. W.
Johnson, Weeds Queensland 210 (1978).

Upper stem-segments narrowly elliptic to obovate, 15-25 cm long, 7-13 cm wide. Areoles
lacking spines, sometimes 1 per areole on marginal areoles. Common Prickly Pear,
Smooth Pest Pear. Fig. 14E-G.

Native to E coast of North America from the Gulf Coast of Mexico to SE Virginia,
Florida, Cuba and Bahamas; widely naturalised in north-western W.A., south-eastern S.A.,
Qld, N.S.W. and Vic., in many habitats from open forest to coastal dune communities.

W.A.: West Lewis Is.,, Dampier Archipelago, R. D. Royce 7405 (PERTH). N.T.: Hermannsberg,
B. G. Thomson 274 (NT). Qld: 7 km from Millmerran towards Western Ck, I. R. Telford 8814 (BRI,
CBG). N.S.W.: 3 km WSW of Araluen, I. R. Telford 8893 & M. Rafferty (CBG, NSW).  Vic.: 2.5 km
from Rushworth along road to Stanhope, I. R. Telford 8889 (CBG, MEL).

Natural hybrids with O. humifusa occur in south-eastern U.S.A. Putative hybrids have
been observed in the Hunter Valley, N.S.W., where both species are naturalised.

9b. *Opuntia stricta var. dillenii (Ker Gawler) L. Benson, Cact. Succ. J. (Los
Angeles) 41: 126 (1969)

Opuntia dillenii (Ker Gawler) Haw., Suppl. PIl. Succ. 79 (1819); Cactus dillenii Ker Gawler, Bot. Reg. 3: t.
255 (1818). T:t. 255 in Bot. Reg. 3 (1818), lecto n.v., fide L. Benson, loc. cit.

Upper stem-segments obovate, 10-35 cm long, 12-20 cm wide. Spines 1-11 per areole on
most areoles. Spiny Pest Pear.

Native to E coast of North America from Mexico to Florida, S. Carolina, Bermuda, West
Indies and adjacent South America; sporadically naturalised in Qld and N.S.W.

Qld: 9 km from Raglan towards Rockhampton, I. R. Telford 9143 & G. Butler (BRI, CBG).

Intermediates between var. dillenii and var. stricta have been collected in Qld and
N.S.W., e.g.: 3 km WSW of Araluen, N.S.W., I. R. Telford 8894 & M. Rafferty (CBG).

10. *Opuntia sulphurea G. Don ex Loudon, Hort. Brit. 196 (1830)
T: not designated.

Spreading or erect shrub to 40 cm. Stem-segments narrowly obovate, 8-30 cm long,
3-7 cm wide, glabrous, grey-green. Leaves conical, 2.5-3.5 mm long. Spines 1-8 per
areole, to 4 cm long, white and pink, ageing white to grey; glochids brown. Flowers and
fruit not seen.

Native to Argentina and Chile. Naturalised in localised areas of southern Qld, in
disturbed woodland. Map 92.

Qld: SE outskirts of Wallumbilla, I. R. Telford 9509 & G. Butler (CBG); Crooked Ck, 5 km N of
Goondiwindi, I. R. Telford 9510 & G. Butler (BRI, CBG).

Tentatively placed here following earlier Australian authors. Fertile collections required to
confirm identity.

11. *Opuntia ficus-indica (L.) Miller, Gard. Dict. 8th edn, no. 2 (1768)

Cactus ficus-indica L., Sp. PI. 1: 468 (1753). T: ?S; the type cited for Opuntia opuntia by L. Benson,
Cacti U.S. Canada 923 (1982) is probably referrable to O. ficus-indica.

Opuntia megacantha Salm-Dyck, Hort. Dyck. 363 (1834).  T: not preserved.

72



AD“ ‘D\
81 ,
‘U ‘:j
82 &z 83 &z 84 7
bv) v) o
85 3 86 3 87 &2

v) v) kv

76. Trianthema oxycalyptra 77. Trianthema triquetra 78. Trianthema triquetra
var. sessiliflora var. triquetra var. clavata
79. Trianthema portulacastrum  80. Zaleya galericulata 81. Sesuvium portulacastrum
82. Pereskia aculeata 83. Opuntia imbricata 84. Opuntia cylindrica
85. Opuntia aurantiaca 86. Opuntia paraguayensis 87. Opuntia vulgaris
88. Opuntia elatior 89. Opuntia humifusa 90. Opuntia lindheimeri



Opuntia CACTACEAE

Erect shrub to 5 m. Lower stem-segments thickened, sometimes trunk-forming; upper
segments suborbicular to obovate, 25-50 cm long, 10-20 cm wide, glabrous, green, blue-
green or glaucous. Leaves conical, 3 mm long. Spines lacking or 1-6 per areole, to 3 cm
long, sometimes flattened or deflexed, white to pale yellow; glochids yellow, caducous.
Flowers 7-10 cm diam.; petaloid lobes spreading, yellow to orange, pink-tinged. Fruit
obovoid to ovoid with depressed apex, 5-9 cm long, the apex depressed, yellow orange or
red. Seeds 4-5 mm long, grey or brown. Indian  Fig.

Probably native to Mexico. Widely cultivated for edible fruit. Sporadically naturalised as
a garden escape in S.A., Qld, N.S.W. and Vic. Map 93.

S.A.: Barmera area, Murray R., Aug. 1980, C. Schrank (AD). N.S.W.: off Cornish St, Broken Hill, 2
Dec. 1982, J. R. Hosking (CBG).

Cultivation and selection since prehistoric times in tropical America have resulted in
many horticultural variants. Several genotypes have been introduced into Australia. Most
commonly grown is a spineless cultivar. Some naturalised populations belong to the spiny
variant previously known as O. megacantha. Opuntia amyclea Tenore reported from
‘Glenmore’ near Rockhampton last century, and plants known as Joconoxtle also from
central Qld, probably represent other spiny variants. Here also may belong O. pachona
Griffiths, recorded from Pallamallawa, N.S.W. in 1923 (J. Mann, Cacti naturalised in
Australia and their control 30, 1970).

12. *Opuntia robusta Wendl. ex Pfeiffer, Enum. Diagn. Cact. 165 (1837)

T: not known.
Illustrations: W. T. Parsons, Noxious Weeds Victoria figs 18-19 (1973).

Erect shrub to 3.5 m; stem-segments orbicular, 18-35cm diam., glabrous, glaucous.
Spines 1-10 per areole, to 4 cm long, white to yellow; glochids yellow to brown. Flowers
5-9 cm diam.; petaloid lobes spreading, pale yellow. Fruit ovoid to obovoid, deeply
depressed at apex, 6—8 cm long, pink to purple. Seeds 4-5 mm long, pale brown. Wheel
Cactus, Camuesa. Fig. 16.

Native to central America. Naturalised in scattered areas of south-eastern S.A., south-
western N.S.W. and central and western Vic., in woodland. Map 94.

S.A.: ¢. 22.6 km from Alford towards Port Broughton, E. M. Canning 5492 & S. Corbett (AD, CBG).
N.S.W.: 1 km NE of Broken Hill drive-in theatre, 2 Dec. 1982, J. R. Hosking (CBG).  Vic.: 2 km W of
Merbein, 5 Dec. 1978, G. M. Cunningham & P. L. Milthorpe (NSW); 2.5 km from Maldon on road to
Maryborough, I. R. Telford 8888 (CBG, MEL).

13. *Opuntia streptacantha Lemaire, Cact. Gen. Nov. 62 (1839)
T: not known.

Erect shrub, rarely a tree, to 4 m. Basal stem-segments thickened, trunk-like; upper
segments broadly obovate, 20-35 cm long, 14-30 cm wide, glabrous, dull green to grey-
green. Spines 3-20 per areole, to 25 mm long, pale yellow to dark grey; glochids yellow.
Flowers 5-7 cm diam.; petaloid lobes spreading, yellow. Fruit obovoid, 5.5-8 cm long,
3-5 cm diam., apex truncate to slightly depressed, pink to purple. Seeds 3-4 mm long,
pale brown. Gracemere Pear, Westwood Pear.  Fig. 14D.

Native to Mexico. Naturalised in central Qld from Rockhampton W to Blackwater and S
along the Dawson R.  Map 95.

Qld: 5 km SE of Gracemere, I. R. Telford 8753 (CBG); 2 km from Moura towards Dawson R. crossing,
1. R. Telford 8813 (BRI, CBG, NSW).

74



CACTACEAE Opuntia

14. *Opuntia tomentosa Salm-Dyck, Obs. Bot. 8 (1822)
T: Salm’s specimens not preserved, fide L. Benson, Cacti U.S. Canada 933 (1982).

Erect shrub or tree to 8 m tall. Lower stem-segments thickened, trunk-forming; upper
segments obovate, 15-30 cm long, 7-12 cm wide, tomentose, dull dark green. Spines
mostly lacking, rarely 1 or 2 per areole, 3-25 mm long, grey; glochids yellow. Flowers
4-5 cm diam.; petaloid lobes spreading, orange. Fruit 3-4 cm long, 2.5-3 cm diam., the
apex shallowly depressed, tomentose, red. Seeds 3-5 mm diam., pale brown. Velvet Tree
Pear. Fig. 18.

Native to central Mexico; widely naturalised through central and southern QId and north-
eastern N.S.W., rarely in south-eastern S.A., often in clay soils associated with disturbed
vine forest or brigalow (Acacia harpophylla) scrub. Map 96.

S.A.: Barmera area, Murray R., Aug. 1980, C. Schrank (AD). Qld: 5 km SE of Gracemere, I. R. Telford
8752 (BRI, CBG, NSW); 8 km S of Warwick, I. R. Telford 8871 (BRI, CBG). N.S.W.: Ottleys Ck, N of
Coolatai, 1 Oct. 1983, A. Glenn s.n. (CBG, NSW).

15. *Opuntia microdasys (Lehm.) Pfeiffer, Enum. Diagn. Cact. 154 (1837)
Cactus microdasys Lehm., Ind. Sem. Hort. Hamburg 1827: 16 (1827).  T: not designated.

Spreading shrub to 60 cm. Stem-segments broadly obovate, 8-15 cm long, 6-12 cm wide,
pubescent, yellow-green. Spines absent; glochids yellow-brown. Flowers 4-5cm diam.;
petaloid lobes spreading, yellow to pink. Fruit subglobose, c. 3 cm diam., red. Seeds
2-3 mm diam.

Native to Mexico. Naturalised near Barmera, S.A., and near Cuttabri and Narrabri,
N.S.W. Map 97.

S.A.: Barmera district, 28 Apr. 1980, C. Schrank (AD).  N.S.W.: c¢. 25 km SW of Wee Waa, 14 Jan. 1924,
W. B. Gurney (NSW).

16. *Opuntia sp.

Spreading to erect shrub to 50 cm. Stem-segments broadly elliptic to obovate, 9-18 cm
long, 3.5-8 cm wide, more or less papillate. Spines 1 or 2 per upper areole, deflexed,
5-15 mm long, white, yellow or brown, rarely absent; glochids yellow-brown. Flowers
3-5 cm diam.; petaloid lobes widely spreading, yellow, the outer with median red stripes.
Fruit not seen.

This may represent O. lubrica Griffiths. Spineless plants superficially resemble O. rufida
and old records of that species may belong here.

Rarely naturalised in the Flinders Ranges, S.A., in western N.S.W. and in north-western
Vic. Map 98.

S.A.: Mermerna Ruins, ¢. 50 km S of Parachilna, J. Z. Weber 736 (AD). N.S.W.: Cobar, 1 Dec. 1982,
J. R. Hosking (CBG); 8 km from Broken Hill on Silverton road, 2 Dec. 1982, J. R. Hosking (CBG).
Vic.: 2 km W of Merbein, 5 Dec. 1978, G. M. Cunningham & P. L. Milthorpe (NSW).

Trib. 11l. CACTEAE

Leaves absent or rudimentary, caducous. Areoles lacking glochids. Perianth tubular.
Stamens inserted in tube. Ovary inferior, submerged in hypanthium.

A tribe of c. 80 genera; 4 genera naturalised in Australia.

Generic delimitation in this tribe remains uncertain. L. Benson in Cactaceae of the
United States and Canada 539 (1982) regarded the earlier classifications as artificial and
retained Cereus Miller sens. lat. pending further investigation. In this treatment the
segregate genera Hylocereus (A. Berger) Britton & Rose, Acanthocereus (Engelm. ex
A. Berger) Britton & Rose and Eriocereus (A. Berger) Riccob. are maintained.
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3. HYLOCEREUS

Hylocereus (A. Berger) Britton & Rose, Contr. U.S. Natl. Herb. 12: 428 (1909); from
the Greek hyle (forest) and Cereus (a genus of Cactaceae from which this genus was
segregated); in reference to the forest habitat of the species.

Type: Hylocereus triangularis (L.) Haw.

Stems climbing by aerial roots, 3-angled, ridged or winged. Areoles bearing short spines.
Flowers nocturnal. Perianth funnel-shaped; hypanthium and perianth tube bearing
narrowly ovate scale leaves; petaloid lobes obovate, spreading. Fruit ellipsoidal or ovoid,
fleshy.

A genus of 17 species in tropical America; one species naturalised in Australia.

*Hylocereus undatus (Haw.) Britton & Rose in Britton, FI. Bermuda 256 (1918)

Cereus undatus Haw., Philos. Mag. Ann. Chem. 110 (1830).  T: not designated
[Cereus triangularis auct. non Haw.; F. M. Bailey, Queensland FI. 2: 703 (1900)]

Stems climbing to 15 m. Stem-segments to 1.5 m long, 3-8 cm diam.; margins of ridges
coarsely crenate. Areoles with 2-5 spines 1-5mm long. Flowers 15-25cm diam.,
15-30 cm long; petaloid lobes white to pink at base. Fruit 7-12 cm long, 5-8 cm diam.,
red; pulp white. Seeds obovate, 2 mm long, black. Night-blooming Cereus, Queen of the
Night.

Native of tropical America. Persists in old gardens and has become established around
refuse tips in coastal Qld and north-eastern N.S.W.  Map 99.

Qld: Coringa, c. 25 km WSW of Biggenden, 23 Oct. 1967, G. W. C. Marlowe (BRI); Long Pocket, below
Meiers Road, I. R. Telford 8739 (CBG). N.S.W.: Richmond Hill, near Lismore, 9 Jan. 1969, C. Faulkner
(NSW).

4. ACANTHOCEREUS

Acanthocereus (Engelm. ex A. Berger) Britton & Rose, Contr. U.S. Natl. Herb. 12: 432
(1909); from the Greek acanthos (spine) and Cereus (a genus of Cactaceae from which
this was segregated); in reference to the spiny nature of the plant.

Cereus subsect. Acanthocereus Engelm. ex A. Berger, Annual Rep. Missouri Bot. Gard. 16: 77 (1905);
Cereus subg. Acanthocereus (Engelm. ex A. Berger) A. Berger, Kakteen 124 (1929). T: Acanthocereus
pentagonus (L.) Britton & Rose

Stems erect to arching, 3-5-angled or ridged. Areoles with short or long spines. Flowers
nocturnal. Perianth funnel-shaped; hypanthium and perianth tube bearing triangular scale
leaves with small axillary spines; petaloid lobes narrowly obovate, spreading. Fruit
ellipsoidal, fleshy, withered perianth persistent. Seeds small, minutely reticulate-papillate;
hilum oblique.

A genus of 7 species of tropical and subtropical America; one species naturalised in
Australia.

* Acanthocereus pentagonus (L.) Britton & Rose, Contr. U.S. Natl. Herb. 12: 432
(1909)

Cactus pentagonus L., Sp. PI. 1: 467 (1753); Cereus pentagonus (L.) Haw., Syn. PIl. Succ. 180 (1812). T:
not known.

Ilustration: H. E. Kleinschmidt & R. W. Johnson, Weeds Queensland 211 (1978).

Stems to 5 m long, 6-8 cm diam., little-jointed, 3-angled (4-5-ridged on juvenile plants);
margins coarsely crenate. Areoles with 4-7 radial spines 2-40 mm long and 1 or 2 central
spines 15-50 mm long. Flowers 8-10 cm diam., 15-25cm long; petaloid lobes white
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IRT. (984

Figure 15. A-E, Eriocereus. A-D, E. martinii. A, flowering stem x0.5; B, section
through flower x0.5 (A-B, I. Telford 8875, CBG). C, seed x7; D, fruit x0.5 (C-D,
I. Telford 8749, CBG). E, E. tortuosus, fruiting stem x0.5 (W. of Parkville, N.S.\W.,
J. Hosking, CBG). F, Nyctocereus serpentinus, flowering stem x0.5 (I. Telford 8873,
CBQG).
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Acanthocereus CACTACEAE

Fruit 3-8 cm long, 2.5-7 cm diam., red; pulp pink. Seeds 3-4 mm long, black.
Barbed-wire Cactus.

Native to tropical and subtropical America from S Texas and S Florida to Brazil;
naturalised in scattered areas of central Qld, where recorded from disturbed brigalow
(Acacia harpophylla) forest on clay. Map 100.

Qld: “Juanita’, Fernlees, 23 July 1956, P. P. Schwarz (BRI); Gogango, |. R. Telford 9144 & G. Butler
(CBG, NSW).

5. ERIOCEREUS

Eriocereus (A. Berger) Riccob., Boll. Reale Orto Bot. Giardino Colon. Palermo 8: 238
(1909); from the Greek erios (wool) and Cereus (a genus of Cactaceae from which this
was segregated); in reference to the woolly axils of the floral tube.

Cereus subg. Eriocereus A. Berger, Annual Rep. Missouri Bot. Gard. 16: 74 (1905). T: E. platygonus
(Otto) Riccob.

Harrisia Britton, Bull. Torrey Bot. Club 35: 561 (1909).  T: H. gracilis (Miller) Britton.

Stems erect to trailing, more or less 4-8-ridged, ridges continuous or discontinuous.
Areoles bearing long central spines; radial spines mostly shorter. Flowers nocturnal (often
remaining open through following morning). Perianth funnel shaped; hypanthium bearing
small triangular scale leaves, mostly with short axillary spines; perianth tube bearing
subulate scale leaves with axillary woolly hair tufts. Fruit subglobose to ellipsoidal, fleshy,
dehiscent; withered perianth persistent. Seeds small, minutely reticulate-papillate; hilum
oblique.

A genus of 18 species of tropical and subtropical America; 3 or 4 species naturalised in
Australia.

1 Stem ridges 6-8, continuous; radial spines mostly more than 1 cm long 1. E. tortuosus
1: Stem ridges 4-5, often discontinuous; radial spines mostly less than 1 cm

long
2 Hairs of perianth tube white to grey; fruit mostly spinose 2. E. martinii
2: Hairs of perianth tube brown; fruit lacking spines t E. sp.

The species marked with a dagger (1) as Eriocereus sp. is keyed out here but will not be
treated in the text. It was recorded from Jandowae, QId, as Eriocereus regelii (Weing.)
Backeb. (fide J. Mann, Cacti naturalised in Australia and their control 32, 1970) but was
apparently misplaced in that species.

1.*Eriocereus tortuosus (James Forbes ex Otto & A. Dietr.) Riccob., Boll. Reale Orto
Bot. Giardino Colon. Palermo 8: 245 (1909)

Cereus tortuosus James Forbes ex Otto & A. Dietr., Allg. Gartenzeitung 6: 35 (1838); Harrisia tortuosa
(James Forbes ex Otto & A. Dietr.) Britton & Rose, Cact. 2: 154 (1920).  T: not designated.

Stems to 4 m long, 4-6 cm diam., shallowly 6-8-ridged. Areoles with 6-9 radial spines
1-2 cm long, central spine 2.5-4 cm long. Flowers 8-14 cm diam., 10-15cm long;
petaloid lobes white. Fruit 3.5-5 cm diam., shortly spinose, red. Harrisia Cactus.  Fig.
15E.

Native to Argentina; naturalised in the Darling Downs district, Qld, mainly W of
Millmerran, and in the upper Hunter Valley, N.S\W. Map 101.

Qld: Western Ck, 20 km WNW of Millmerran, I. R. Telford 8874 (BRI, CBG). N.S.W.: W of Parkville,
Upper Hunter Valley, Mar. 1983, J. R. Hosking (CBG, NSW).
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Figure 16. Opuntia robusta.
Photograph — 1. R. Telford.

Figure 17. Trianthema turgidifolia.

Photograph — A. S. George.

Figure 18. Opuntia tomentosa.
Photograph — D. Moffat.

Figure 19. Atriplex spongiosa.
Photograph — M. Fagg.
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Eriocereus CACTACEAE

2. *Eriocereus martinii (Labouret) Riccob., Boll. Reale Orto Bot. Giardino Colon.
Palermo 8: 241 (1909)

Cereus martinii Labouret, Ann. Soc. Hort. Haute-Garonne 1: (1854); Harrisia martinii (Labouret) Britton,
Addisonia 2: 55 (1917).  T: not designated.

Illustration: H. E. Kleinschmidt & R. W. Johnson, Weeds Queensland 212 (1978).

Stems to several m long, 2.5-4 ¢cm diam., weakly 4- or 5-ridged, or ridges discontinuous.
Areoles with 5-7 radial spines 1-6 mm long and 1 or 2 central spines 10-35 mm long.
Flowers 15-18 cm diam., 15-20 cm long; petaloid lobes white. Fruit 3-4 cm diam.,
usually spinose, red; pulp white. Seeds 2-2.5 mm long, black. Harrisia Cactus. Fig.
15A-D.

Native to Argentina. Naturalised in E Australia from Collinsville, Qld, W to Charleville
and S to near North Star, N.S.W. Grows in clay soils usually associated with disturbed
brigalow (Acacia harpophylla) forest. Map 102.

Qld: Deep Gully, 8 km SSW of Gatton, I. R. Telford 8749 (CBG, NSW); 5 km from Goondiwindi
towards Inglewood, I. R. Telford 8875 (BRI, CBG, NSW). N.S.W.: Maclntyre River, 5 km from
Boggabilla, I. R. Telford 8876 (CBG, NSW).

A recent collection from Springton parish, near Duaringa, Qld (R. E. McFadyen, CBG)

resembling E. martinii but with strongly angled stems and spineless fruit, may represent
C. bonplandii Parm. ex Pfeiffer.

6. NYCTOCEREUS

Nyctocereus (A. Berger) Britton & Rose, Contr. U.S. Natl Herb. 12: 423 (1909); from
the Greek nyctos (night) and Cereus (a genus of Cactaceae from which this genus was
segregated); in reference to its nocturnal blooming.

Cereus sect. Nyctocereus A. Berger, Annual Rep. Missouri Bot. Gard. 16: 75 (1905).  T: N. serpentinus
(Lagasca & Rodrigues) Britton & Rose.

Stems erect to spreading, with few articulations, 5-13-ridged. Areoles spinose. Flowers
nocturnal. Perianth funnel-shaped; tube spinose; petaloid lobes narrowly lanceolate,
spreading, white to pink. Hypanthium spinose. Fruit subglobose, fleshy. Seeds large,
smooth.

A genus of 6 species native to Mexico and Central America; one species in Australia as
an occasional garden escape.

*Nyctocereus serpentinus (Lagasca & Rodrigues) Britton & Rose, Contr. U.S. Natl
Herb. 12: 423 (1909)

Cereus serpentinus Lagasca & Rodrigues, Anales Ci. Nat. 4: 261 (1801).  T: not designated.

Stems to 3 m long, 2.5-5cm diam., 10-12-ridged. Areoles with 10-12 radial spines,
needle- or bristle-like, to 15 mm long, central spine absent or 1, stouter, to 30 mm long.
Flowers 8-10 cm diam., 12-18 cm long; petaloid lobes pink to white. Fruit 5cm long,
red. Seeds 5 mm long, black. Snake Cactus, Night-blooming Cereus.  Fig. 15F.

Native to Mexico. Cultivated for its showy flowers. Occasionally naturalised as a garden
escape around several central and SE Qld towns. Map 103.

Qld: Jericho, 28 Jan. 1960, Jericho Shire Council (BRI); 3 km NE of Warwick, I. R. Telford 8873 (BRI,
CBG, MEL, NSW).

Description of fruit based on Britton & Rose, Cact. 2: 118 (1920).
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CHENOPODIACEAE

Paul G. Wilson

Herbs, shrubs, or (not in Australia) small trees, glabrous or pubescent, sometimes
glandular. Leaves usually alternate, simple, often succulent, exstipulate, in the Salicornieae
opposite and reduced to small lobes at the apex of jointed internodes (articles).
Inflorescence of compact or open cymes or panicles, or reduced to solitary axillary
flowers. Flowers small, monochlamydeous, bisexual or unisexual. Perianth of 1-5 tepals,
often united, rarely absent, sometimes enlarged and developing wings, spines or tubercles
in fruit. Stamens opposite and equal in number to perianth lobes or fewer, hypogynous or
attached to wall of perianth; staminal disc present or absent; anthers exserted, bilocular,
dehiscing by longitudinal slits. Ovary superior (half inferior in Beta) 2 or 3-carpellate,
unilocular; stigmas usually 2 or 3. Ovule solitary, basal, campylotropous to amphitropous.
Fruit a nut or berry with membranous, crustaceous, or succulent pericarp. Seed often
lenticular; testa membranous to crustaceous; embryo straight, curved, horseshoe-shaped,
annular, or spiral; albumen (perisperm) absent to abundant.

A cosmopolitan family of over 100 genera and 1500 species, particularly common in
semi-arid environments and in saline habitats. Represented in Australia by 302 species in
28 native and 4 introduced genera. A few species have given rise to cultivars of
agriculture; a number of the endemic species were important food plants of Australian
Aborigines.

G.Bentham, Chenopodiaceae, Fl. Austral. 5: 150-208 (1870); F. Mueller, lconography
of Australian Salsolaceous Plants, Decades 1-9 (1889-91); E. Ulbrich, Chenopodiaceae,
Nat. Pflanzenfam. 2nd edn, 16c: 379-584 (1934); P. Aellen, Chenopodiaceae, in Hegi,
. FI. Mitt.-Eur. 2nd edn, 3: 534-747 (1960-61); R. C. Carolin et al., Leaf structure in
Chenopodiaceae, Bot. Jahrb. Syst. 95: 226-255 (1975); A. J. Scott, Reinstatement and
revision of Salicorniaceae J. Agardh (Caryophyllales), Bot. J. Linn. Soc. 75: 357-374
(1978); A. J. Scott, A revision of the Camphorosmioideae (Chenopodiaceae), Feddes
Repert. 89: 101-119 (1978).

In this treatment the text for 8 species of Atriplex has been contributed by
G. Parr-Smith.

KEY TO TRIBES

1 Embryo curved to annular; albumen usually present

2 Plant with well-developed leaves; flowers not immersed in succulent
spikes

3 Fruits not operculate; stigma papillose all over; ovary superior

4 Flowers usually in glomerules, axillary or paniculate; perianth not

or little enlarged in fruit Trib. I. CHENOPODIEAE

4: Flowers usually solitary and axillary; perianth usually enlarged, Trib. I1.
hardened, and bearing appendages at fruiting stage CAMPHOROSMEAE

3:  Fruits operculate; stigma papillose within; ovary semi-inferior Trib. 111. BETEAE

2: Plant leafless; stems jointed and succulent; flowers usually surrounded
by succulent bracts Trib. IV. SALICORNIEAE

1: Embryo spiral; albumen absent or scanty
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Key to Tribes CHENOPODIACEAE

5 Perianth herbaceous or membranous; bracteoles small, scale-like

5: Perianth glumaceous; bracteoles larger than flower, often rigid and
spinescent

KEY TO GENERA

1 Plant with obvious leaves; branches not articulate
2 Leaves flat, often broad, if terete then with mealy hairs when young

3 Plant glabrous; fruiting perianths hard, united in clusters; ovary
semi-inferior

3: Plant glabrous, mealy, pilose, or glandular; ovary superior

4 Plant mealy when young; flowers unisexual; male flowers with
5-lobed perianth and 5 stamens; female flowers lacking perianth but
surrounded by a pair of bracteoles that may be free or fused, often
inflated or spongy

4: Plant variously hairy to glabrous; flowers unisexual or bisexual, all
with a perianth, not surrounded by bracteoles

5 Plants shrubby, predominantly dioecious, if monoecious or with
bisexual flowers then stamens 5

5: Plants herbaceous or weakly woody; flowers polygamous or
bisexual

6 Herb with basal rosette of leaves; tepals 4, cartilaginous in fruit
6: Plants without a basal rosette
7  Fruiting perianth encircled by a single horizontal hyaline wing
7: Fruiting perianth without appendages

8 Plant glandular-pubescent; tepals 1-4; stamens 1 or 2;
embryo lateral, horizontal, or basal

8: Plant glabrous, pubescent, or mealy, if glandular-pubescent
then with other characters not combined as above

9 Tepals 5; stamens 1-3; seed horizontal; perennial herbs or
weak shrubs with mealy ealy indumentum

9: Tepals 1-5; stamens 1-5; seed horizontal or vertical;
mostly annual herbs, rarely perennials, glabrous or with
mealy or glandular indumentum

10 Tepals (in lateral flowers) 1; stamen 1; sparsely mealy
herb

10: Tepals 3-5; stamens 1-5; herb or rarely perennial with
mealy or glandular indumentum, or glabrous

2: Leaves narrow, usually sub-terete; hairs (if present) simple, bifurcate, or
stellate, neither glandular nor mealy

11 Flowers and fruits fused in axillary clusters of 2 or more
12 Indumentum of dendritic or stellate hairs
12: Indumentum of simple hairs

13 Flowers in pairs; fruiting perianth cylindrical with 5 horizontal
wings 13.

13: Flowers in clusters of 2 or more; fruiting perianth without wings
11: Flowers and fruits solitary or if in pairs then not fused
14 Fruiting perianth without obvious appendages
15 Flowers bibracteolate; embryo spirally coiled

15: Flowers without bracteoles; embryo curved or annular
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Trib. V1. SALSOLEAE

24. BETA

1. ATRIPLEX

5. RHAGODIA

6. SCLEROBLITUM

8. CYCLOLOMA

3. DYSPHANIA

4. EINADIA

7. MONOLEPIS

2. CHENOPODIUM

17. EREMOPHEA

DIDYMANTHUS
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31. SUAEDA



CHENOPODIACEAE

16 Fruit a subglobular nut subtended by the small deeply 5-lobed
perianth

16: Fruit totally enclosed within the enlarged perianth

17 Fruiting perianth succulent, berry-like, split longitudinally to
base

17: Fruiting perianth dry or, if succulent, not berry-like and not
split to base

18 Fruiting perianth dry, subglobular

18: Fruiting perianth dry or slightly succulent, ovoid to
urceolate

14: Fruiting perianth with one or more wings, spines, or tubercles, not
succulent

19 Fruiting perianth with erect wing or wings
20 Both horizontal and vertical wings present
20: Only vertical wing or wings present

19: Fruiting perianth without erect wings

21 Horizontal wing or wings (but not spines) present on fruiting
perianth

22 Annual; leaves herbaceous; flowers in axillary clusters; fruiting
perianth with 5 horizontal wings

22: Annual or perennial herb or shrub; leaves usually succulent

23 Flowers subtended by a pair of prominent spinescent
bracteoles; embryo spirally coiled

23: Bracteoles, if present, minute; embryor annular

24 Fruiting perianth hemispherical, glabrous; apex truncate
extending into a hard, narrow, 5-angled wing

24: Fruiting perianth lenticular to turbinate or globose with 5
horizontal wings or a simple annular horizontal wing

21: Spines or tubercles (but not wings) present on fruiting perianth

25 Plant densely stellate- or dendritic- tomentose; leaves flattened;
perianth spines epitepalous in origin

25: Plant with simple or bifurcate hairs (if dendritic then leaves
terete), or glabrous

26 Perianth appendages oblong, in two series, 5 erect and 5
horizontal, all arising from base of tepals

26: Perianth appendages in one series, either beneath or
between tepals

27 Fruiting perianth hard, globoid, with c. 11 very short
radiating spines arising from a narrow horizontal wing

27: Fruiting perianth with 1-6 spines, tubercles, or other
processes

28 Perianth appendages 3-5, subcylindrical, soft, woolly,
arising from base of perianth lobes

28: Perianth appendages of spines or tubercles

29 Annual; leaves linear to oblanceolate, fruiting perianth
papery; seed horizontal

29: Perennial herb or shrub; leaves subterete or, if flat,
then fleshy; fruiting perianth hard; seed horizontal to
vertical

Key to Genera

12. ROYCEA

11. ENCHYLAENA

20. OSTEOCARPUM

19. THRELKELDIA

10. MAIREANA
20. OSTEOCARPUM

9. BASSIA

32. SALSOLA

23. SCLEROCHLAMYS

10. MAIREANA

17. EREMOPHEA

16. ERIOCHITON

22. STELLIGERA

14. MALACOCERA

9. BASSIA
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Key to Genera CHENOPODIACEAE

30 Fruiting perianth cylindrical with 5 spines arising
from base of perianth lobes, the spines sometimes
united into an apical cup-shaped structure 15. NEOBASSIA

30: Fruiting perianth variously shaped; spines or
tubercles 1-6 arising between perianth lobes 21. SCLEROLAENA

1: Plant apparently leafless, or with opposite very reduced leaves; branches
made up of succulent articles (internodes)

31 Perianth truncate or rounded at apex with an upper (adaxial) lobe
overlapping the 2 lateral lobes; stamens 2; embryo horseshoe-shaped;
albumen absent 25. SARCOCORNIA

31: Perianth lacking upper lobe; stamen 1; seed with abundant albumen
32 Flowers solitary in axils along branches 27. TEGICORNIA

32: Flowers in clusters of 3 (rarely 5 or 7) in axils of opposite bracts
usually forming a spike-like inflorescence

33 Lateral flowers of triads male, central flower bisexual
34 Leaf lobes prominent, fleshy, divaricate; embryo annular 30. PACHYCORNIA
34: Leaf lobes insignificant, scarious; embryo straight or curved 29. SCLEROSTEGIA
33: Flowers all bisexual or all female
35 Opposite bracts of inflorescence united 26. HALOSARCIA
35: Opposite bracts of inflorescence free
36 Plants woody perennial or shrubs; perianth gamotepalous 26. HALOSARCIA

36: Plants annuals or short-lived perennials; perianth of two
succulent (eventually free) laterally placed tepals 28. TECTICORNIA

Trib. 1. CHENOPODIEAE

Flowers in glomerules, axillary or paniculate. Perianth scarcely enlarged in fruit. Ovary
superior; stigmas papillose all over. Fruit not operculate. Testa crustaceous; embryo
curved, horseshoe-shaped or annular; perisperm copious.

A world-wide tribe of c. 24 genera. Seven genera in Australia, of which six contain some
indigenous species.

1. ATRIPLEX

Atriplex L., Sp. Pl. 2: 1052 (1753); Gen. Pl. 5th edn, 472 (1754); from the Latin
atriplexum, orache, a plant sometimes used as a substitute for spinach.
Type: A. hortensis L., fide J.McNeill et al., Taxon 32: 551 (1983).

Theleophyton Moq. in DC., Prodr. 13(2): 44, 115 (1849); Atriplex ser. (or sect.) Theleophyton (Mog.)
Benth., Fl. Austral. 5: 168, 179 (1870); Atriplex subg. Theleophyton (Mog.) Volkens, Nat. Pflanzenfam.
3(la): 66 (1893). T: T. billardierei (Mog.) Moq.

Haloxanthium Ulbr., Nat. Pflanzenfam. 2nd edn, 16c: 521 (1934).  T: H. quadrivalvatum (Diels) Ulbr.
Neopreissia Ulbr., op. cit. 519  T: N. isatidea (Moq.) Ulbr.

Blackiella Aellen, Bot. Jahrb. Syst. 68: 423 (1938); Atriplex subg. Blackiella (Aellen) Maire, Fl. Afrique
Nord 8: 91 (1962), ‘Blakiella®.  T: not designated.

Pachypharynx Aellen, op. cit. 429.  T: not designated.

Senniella Aellen, op. cit. 416.  T:S. spongiosa (F. Muell.) Aellen

Annual or perennial herbs or shrubs, monoecious or dioecious. Indumentum of bladder-
like hairs which may collapse to form a scurfy or scaly covering and then fuse to a

silvery sheen. Leaves mostly alternate, flat to semiterete, entire, dentate or lobed. Flowers
small, clustered, the clusters axillary, spicate or paniculate. Male flowers without bracts or

84



CHENOPODIACEAE Atriplex

bracteoles; perianth deeply 5-lobed; stamens 5, filaments linear; pistillode minute or
absent. Female flowers: perianth absent (present in some flowers of A. hortensis) and
replaced by a pair of bracteoles which enlarge and cover the fruit; bracteoles sessile or
pedicellate, free or fused, in fruit herbaceous, woody, or spongy, sometimes with
tubercular, foliaceous, winged, inflated, or spongy appendages which may exceed the
bracteoles; staminodes absent; stigmas 2, slender. Pericarp membranous. Seed erect (also
horizontal in A. hortensis), lenticular, sometimes dimorphic; testa crustaceous, coriaceous
or membranous; embryo annular; perisperm central.

A cosmopolitan genus of over 250 species, mainly subtropical and temperate, often
halophytic. About 61 species in Australia of which 3 or 4 are introduced; one of the
native species is also found in New Zealand, the rest are endemic.

P. Aellen, Revision der australischen und neuseeldndischen Chenopodiaceen I:
Theleophyton, Atriplex, Morrisiella, Blackiella, Senniella, Pachypharynx, Bot. Jahrb.
Syst. 68: 345-434 (1937-1938); I. J. Bassett et al., The genus Atriplex (Chenopodiaceae)
in Canada (1983); G. A. Parr-Smith, Biogeography and evolution in the shrubby
Australian species of Atriplex (Chenopodiaceae) in W. R. Barker and P. J. M.
Greenslade, Evolution of the fauna and flora of arid Australia 291-299 (1982).

Atriplex exhibits considerable polymorphism in leaf and bracteole shape, both on the
same plant and in different populations of the one species, while hybridization within the
genus is common. These and other factors combine to make the circumscription of some
taxa arbitrary and identification difficult. Certain areas of taxonomic uncertainty are
noted under the species concerned.

Note: The term ‘bracteole’ as used in the keys refers to the fruiting bracteoles; the term
‘valve’ to the free portion of these bracteoles.

The text for species 46, 48-53 and 57 has been contributed by G. Parr-Smith.

KEY TO SUBGENERA AND SECTIONS

1 Prostrate to erect herbs or shrubs, scurfy or scaly pubescent; seed aligned
parallel to bracteoles Subg. I. ATRIPLEX (page 86)

2 Annuals or short-lived perennials, monoecious; fruiting bracteoles
almost totally united, spongy or (in one species) dorsiventrally
flattened and with broad vertical wings; appendages (other than wings)
absent Sect. 111. SPONGIOCARPUS (page 86)

2: Annuals, perennials, or shrubs; fruiting bracteoles free or united, not
spongy though sometimes with spongy appendages; wings absent

3 Annuals with slender, ribbed stems; leaves herbaceous, flat, with open
venation

4 Fruiting bracteoles sub-orbicular, c. 10 mm long, thin, reticulate, or
bracteoles absent and perianth present; erect plant with triangular
leaves Sect. I. ATRIPLEX (page 86)

4:  Fruiting bracteoles deltoid to rhomboid, 3-6 mm long, thickened
with age and sometimes tuberculate Sect. I1. TEUTLIOPSIS (page 86)

3: Perennial herbs or shrubs; leaves with closed dark green reticulate
venation

5 Perennial herbs, monoecious; glomerules of male flowers axillary or
spicate Sect. IV. SEMIBACCATAE (page 86)

5: Perennial herbs or shrubs, predominantly dioecious; glomerules of
male flowers spicate or paniculate Sect. V. DIALYSEX (page 89)

1: Prostrate herbs, monoecious, covered with watery bladder-hairs; seed
aligned at right angles to the urceolate bracteoles Subg. Il. THELEOPHYTON (page 90)
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Atriplex CHENOPODIACEAE
Subg. I. Atriplex
Sect. I. Atriplex
Only species

Sect. I1. Teutliopsis

Lower leaves triangular or hastate with spreading or slightly backwardly
directed basal lobes

Lower leaves lanceolate, entire to deeply serrate, if hastate then with
forwardly directed basal lobes

Sect. I11. Spongiocarpus

1 Bracteoles globular, ellipsoidal, or obovoid; wing-like appendages absent

2 Leaves sessile or shortly petiolate; bracteoles broadly ellipsoidal to
globular, 4-6 mm long, rarely to 8 mm

2: Leaves conspicuously petiolate; bracteoles globular to obovoid,
8-12 mm long

1: Bracteoles variously shaped bearing one or two horizontal to vertical
wing-like appendages (sometimes very narrow)

3 Tube small, obconical, 1-3 mm high, somewhat compressed

4 Valves fan-shaped, appressed; appendages inflated, attached to apex
of tube on each side

4:  Valves minute or triangular and 1-2 mm long; appendages wing-like,
horizontal, somewhat undulate

5 Bracteoles scurfy pubescent
5: Bracteoles glabrous, glossy

3: Tube prominent, 5-12 mm high, either compressed and bordered by
decurrent wings or turbinate to globular without decurrent wings

6 Bracteoles broadly turbinate, cup-shaped, or subglobular; wing more
or less horizontal

7 Bracteoles subglobular; upper surface curved; wing narrow, almost
horizontal; leaves narrowly elliptic to narrowly obovate, acute

7: Bracteoles turbinate to cup-shaped; upper surface flat; wing
prominent, horizontal, thin; leaves rhombic to orbicular

6: Bracteoles compressed; wings erect or spreading, decurrent down
tube

Sect. V. Semibaccatae

1 Bracteoles from half to nearly entirely united
2 Bracteoles cylindrical or with a cylindrical tube

3 Bracteoles 4-6-lobed at apex, the lobes horn-like, fan-shaped, or
reduced to small teeth

3: Bracteoles acute to rounded or truncate

4 Bracteoles with free broadly fan-shaped to reniform valves, often
with recurved lobes

4: Bracteoles fused to apex; distal portion flattened to cylindrical,
oblong or narrowly cuneate
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1. A. hortensis

2. A. prostrata

3. A. australasica

4. A. spongiosa

5. A. holocarpa

10. A. kochiana

7. A. obconica

9. A. macropterocarpa

8. A. lindleyi

6. A. codonocarpa

8. A. lindleyi

24. A. limbata

16. A. angulata
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8

8:

5 Bracteole apex flattened, rhomboid or cuneate, dentate, glossy

when mature

5: Bracteole apex compressed or cylindrical, insignificant, scurfy

6 Bracteoles smooth, 3-5 mm long, the basal portion being the

CHENOPODIACEAE

spongy straw-coloured stipe (central Australia)

6: Bracteoles smooth or tuberculate, 4-6 mm long including the

slender or spongy stipe

Bracteoles flattened to biconvex, without a cylindrical tube

Bracteoles without dorsal appendages

Bracteoles sessile or appearing so

9 Bracteoles * deltoid, prominently reticulate, often red and
succulent when fresh; plant prostrate or decumbent

9: Bracteoles variously shaped, not succulent

10 Erect divaricately branched plant with deeply concave clasping

leaves (Nullarbor Plain)

10: Prostrate to erect; leaves not clasping

11 Plant prostrate; leaves 2-6 mm long; bracteoles 1-1.5 mm

long

11: Plant decumbent to erect; leaves and bracteoles longer than

above

12 Bracteoles oblong with somewhat swollen tube

12: Bracteoles compressed and rhomboid to deltoid or swollen

and rounded at apex

13 Bracteoles swollen, rounded at apex

13: Bracteoles compressed, rhomboid to deltoid

14 Leaves coarsely serrate, sparsely scurfy above and below;

bracteoles scurfy-pubescent

14: Leaves sinuate-dentate to entire, scurfy below,

glabrescent above

15 Leaves narrowly elliptic, c. 10 mm long, entire;

bracteoles c. 2 mm long and wide, scurfy-pubescent

15: Leaves oblong-elliptic, 10-20 mm long, entire or

sinuate-dentate; bracteoles 2-5 mm long and wide,

glabrous or sparsely scurfy

Bracteoles stipitate

16 Leaves sessile or subsessile, 5-20 mm long, rarely to 30 mm

17 Bracteoles deltoid to rhomboid, flattened, reticulate; leaves

glabrescent above

17: Bracteoles swollen at least in part

18 Bracteoles acute

18: Bracteoles obtuse to truncate, entire or toothed

19 Bracteoles turbinate or narrowly turbinate, c. 5 mm long

19: Bracteoles rhomboid to deltoid or broadly deltoid

20 Bracteoles with a short, thick stipe and deltoid 3-toothed

valves, in all 2-3 mm long

20: Bracteoles shortly and narrowly stipitate, broadly deltoid,

2-3 mm long, denticulate or entire

16: Leaves prominently petiolate, 20-40 mm long; bracteoles with

fan-shaped or reniform valves

Atriplex

21. A. intermedia

23. A. sturtii

22. A. leptocarpa

26. A. semibaccata

14. A. cryptocarpa

11. A. pumilio

12. A. acutibractea

31. A. muelleri

32. A. suberecta

25. A. infrequens

26. A. semibaccata

26. A. semibaccata
12. A. acutibractea

20. A. turbinata

15. A. crassipes
17. A. pseudocampanulata

16. A. angulata
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7: Bracteoles with dorsal appendages
21 Bracteole appendages numerous, verrucose, papillose or spiny
22 Appendages needle-like (W.A.)
22: Appendages blunt, verrucose or papillose
23 Leaves thick, linear to narrowly oblong, acute
23: Leaves thin, elliptic to broadly obovate
24 Leaves broadly obovate, sinuate-dentate, rounded
24: Leaves elliptic, acute
21: Bracteole appendages 1-4, or few and flattened or inflated
25 Appendages distinct, tuberculate, papapillose, or slender

26 Bracteoles with a short, thick stipe; valves flattened, deltoid, c.
2 mm long

26: Bracteoles sessile or, if stipitate, with spinose appendages
27 Bracteoles U-shaped, swollen, ¢. 1.5 mm long

27: Bracteoles deltoid to fan-shaped, flattened, 3—-4 mm long,
sessile or shortly stipitate, with 2—4 spines each side

25: Appendages inflated, foliaceous, or spiny (and usually united
towards base)

28 Bracteoles with swollen base and narrow, beak-like valves;
appendages inflated

28: Bracteoles without a swollen base

29 Flower-clusters arranged in spikes; bracteoles equal;
appendages spiny and arranged in a semicircle on both valves

29: Flowers axillary; appendages foliaceous or inflated on both
margins of only one side of bracteoles

30 Bracteoles equal, leaves sinuate on margin
30: Bracteoles unequal
31 Appendages leaf-like

31: Appendages inflated, attached along each margin on one
side of tube

1: Fruiting bracteoles free to near base
32 Bracteoles fan-shaped to reniform, unequal
32: Bracteoles not as above
33 Bracteoles prominently lobed
34 Leaves congested, sessile, cordate
34: Leaves not congested, petiolate or narrowed at base
35 Bracteoles with flat or inflated acutely lobed appendages
35: Bracteoles without appendages
33: Bracteoles entire or the margin sinuate or toothed
36 Bracteoles sessile or shortly stipitate

37 Bracteole appendages inflated, entire, more or less equal in size to
bracteoles

37: Bracteole appendages small or absent
38 Leaves narrowly triangular, cordate at base
38: Leaves narrowly oblong to broadly obovate, narrowed at base
39 Leaves 3-6 mm long; bracteoles 2-3 mm long
39: Leaves 5-40 mm long; bracteoles in all c. 5 mm long
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39. A. spinulosa

38. A. papillata

37. A. morrisii

35. A. flabelliformis

15. A. crassipes

33. A. elachophylla

34. A. cornigera

44. A. nessorhina

36. A. semilunaris

17. A. pseudocampanulata

18. A. eardleyae

19. A. eichleri

18. A. eardleyae

30. A. quadrivalvata

29. A. fissivalvis
40. A. lobativalvis

10. A. kochiana

41. A. cordifolia

13. A. exilifolia
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40 Bracteoles with tubercular or spine-like appendages on each
valve

41 Bracteoles narrowed at base to form a deltoid tube; valves
sinuate or bluntly toothed

41: Bracteoles not narrowed into a tube

42 Bracteoles truncate at base, sharply toothed; appendages
spine-like

42: Bracteoles truncate or deltoid at base, entire or weakly
toothed; appendages of 1 or 2 tubercles or absent

40: Bracteoles without appendages or with inflated appendages
43 Bracteoles sessile, cordate, rounded, without appendages
43: Bracteoles sessile or subsessile, acute or obtuse

44 Bracteoles prominently dentate, scurfy-tomentose;
appendages basal, small and inflated

44: Bracteoles entire or with basal teeth, scurfy-tomentose to
subglabrous; appendages basal or absent

36: Bracteoles with a stout or narrow stipe

45 Stipe thick, c. 1 mm long; bracteoles deltoid, smooth or with 1 or
2 short spiny appendages on each valve (Gulf of Carpentaria)

45: Stipe slender, to 2 mm long, or absent; bracteoles deltoid to fan-
shaped with 2-4 spiny appendages ¢. 1 mm long on each valve
(central Qld)

Sect. V. Dialysex
1 Bracteoles with slender stipe, reniform or semicircular, entire

2 Bracteole appendages absent; leaves elliptic to broadly elliptic,
0.5-1 cm long, entire

2: Bracteole appendages reniform, inflated, c. half width of valve; leaves
oblanceolate, c. 2 cm long, distantly toothed

1: Bracteoles with a thick stipe or sessile to subsessile

3 Leaves large; lamina c. 5 cm or more long, thick; bracteoles sessile or
with a short hard turbinate stipe; tubercular or verrucose processes
often present on bracteoles

4 Female flowers paniculate, terminal
4: Female flowers in axillary clusters
3: Leaves mostly 0.5-3 cm long; bracteoles not as above

5 Bracteoles with bladder-like appendages, occasionally absent in A.
vesicaria

6 Decumbent or spreading shrub; leaves narrowly elliptic, c. 1 cm
long; bracteoles thin, orbicular, each with an inflated appendage
(W.A))

6: Erect shrub; leaves narrowly to broadly elliptic to obovate,
sometimes broadly so

7  Small, dense, rounded shrub c. 30 cm high; leaves narrowly
elliptic, boat-shaped, thick, c. 8 mm long; bracteoles
deltoid-cordate, c. 5 mm long on a short thick stipe; appendages
inflated, sometimes verrucose or divided in two (W.A.)

7: Erect or decumbent shrub; leaves flat, elliptic to obovate;
bracteoles sessile or shortly stipitate

5: Bracteoles without appendages, or with two slender antler-like
appendages

Atriplex

34. A. cornigera

28. A. spinibractea

26. A. semibaccata

27. A. humifusa

43. A. acutiloba

42. A. velutinella

45. A. humilis

34. A. cornigera

46. A. stipitata

47. A. quinii

54. A. isatidea

55. A. cinerea

49. A. hymenotheca

51. A. nana

50. A. vesicaria
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8 Leavesentire

9 Leaves cordate to deltoid; bracteoles broadly rhomboid to
orbicular, ¢c. 3 mm wide, biconvex, hard with little or no papery
margin (Murray River area)

9: Leaves elliptic
10 Female flowers in terminal panicles

11 Leaves bluish; bracteoles cordate, apex obtuse or rounded;
valves thin, sometimes with 2 antler-like appendages at base

11: Leaves greenish grey; bracteoles cordate to deltoid, acute,
without antler-like appendages

10: Female flowers axillary (coastal species)

12 Plant monoecious, decumbent; leaves glabrous above (coastal
SW W.A)

12: Plant dioecious; leaves scurfy or scaly on both surfaces
(coastal Southern Australia)

8: Leaves dentate or denticulate

13 Leaves elliptic to oblong, often shortly hastate, remotely
denticulate, often glabrescent above; bracteoles somewhat
rhomboid, biconvex, hard all over or with short papery valves

13: Leaves deltoid to cordate, broadly elliptic or orbicular

14 Leaves rhomboid to orbicular, sinuate-dentate; bracteoles sessile,
rhomboidal to orbicular, papery all over or with thickened base;
valves appressed or reflexed with entire or denticulate margins;
shrub 1.5-3 m high with ascending branches (inland Australia)

14: Leaves cordate to deltoid, dentate; branches sessile, thickened
all over or only at base; divaricately branched shrubs

15 Bracteoles sub-orbicular, 6-10 mm wide; valves papery,
slightly recurved, dentate, thickened in centre or towards base
(central S.A.)

15: Bracteoles broadly rhomboid to orbicular, ¢c. 3 mm wide,
biconvex, hard with little or no papery margin (Murray River
area)

Subg. 1. Theleophyton

Only species

Subg. I. Atriplex

Atriplex L. subg. Atriplex

58. A. rhagodioides

48. A. bunburyana

52. A. paludosa

53. A. hypoleuca

55. A. cinerea

56. A. amnicola

57. A. nummularia

59. A. incrassata

58. A. rhagodioides

60. A. billardierei

Herbs or shrubs, monoecious or dioecious, covered, at least when young, with bladder
hairs which collapse to form a scurfy or scale covering. Fruiting bracteoles free or united.

Seed parallel to bracteoles.

90



CHENOPODIACEAE Atriplex

Sect. I. Atriplex

Atriplex L. sect. Atriplex

Atriplex sect. Dichospermum Dumort., Fl. Belg. 21 (1827).  T: A. hortensis L.

Atriplex ser. Oleraceae Benth., Fl. Austral. 5: 167, 173 (1870) p.p.  T: not designated.

Annual monoecious plants, stems erect, striate. Female flowers dimorphic: some with a

pair of bracteoles and vertical seeds; others without bracteoles but with a 5-lobed
perianth and vertical or horizontal seeds.

One species naturalised in Australia.

1. *Atriplex hortensis L., Sp. PI. 2: 1053 (1753)

T: described from cultivated material; lecto: Hort. Sicc. Cliff., BM, n.v. fide J. McNeill et al., Taxon 32:
552 (1983).

Ilustration: W. H. Fitch & W. G. Smith, Ill. Brit. Fl. 5th edn, fig. 855 (1931).

Erect annual herb to 2.5 m high, monoecious. Branches angular. Leaves petiolate; lamina
5-10 cm long, thin, almost glabrous, the lower ones triangular, cordate or hastate at base,
entire to dentate. Flowers mixed in a terminal spike or panicle. Female flowers
dimorphic, some lacking bracteoles but with 5-lobed perianth and horizontal or vertical
seeds, others with bracteoles and no perianth and with vertical seeds; bracteoles orbicular
to very broadly ovate, flattened, free except at base, entire, papery, reticulate-veined,
¢. 10 mm long. Seed circular; radicle horizontal, basal. Garden Orache.

Found in southern States as an escape from cultivation. Map 104.

W.A.: Albany, Feb. 1965, Baile (PERTH).  Vic.: Swan Hill, Feb. 1909, E. Prescott (MEL). Tas.:
Kingston, 28 Mar. 1951, W. M. Curtis (HO).

Evidently a native of Asia where it possibly arose by selection from A. nitens Schkuhr.
Various colour forms are cultivated for either food or ornament.

Sect. I1. Teutliopsis

Atriplex sect. Teutliopsis Dumort., Fl. Belg. 20 (1827).

Type: A. hastata L.
Atriplex sect. Schizotheca C. Meyer in Ledeb., Fl. Altaic. 4: 306 (1833). T: A. hastata L.
Atriplex ser. Oleraceae Benth., Fl. Austral. 5: 167, 173 (1870) p.p.  T: not designated.

Annual monoecious plants; stems striate. Leaves with an open venation (in Australian
species). Female flowers all with a pair of bracteoles and vertical seeds.

Two or three species in Australia one of which may be native.

2. *Atriplex prostrata Boucher ex DC. in Lam. & DC., Fl. Franc. 3: 387 (1805)

T: from France; n.v.

A. hastata var. salina Wallr. ex Gren. in Gren. & Godron, Fl. France 3: 12 (1855).  T: from Europe; n.v.

[A. hastata auct. pl. non L. s. str.: J. H. Willis, Handb. PI. Victoria 2: 91 (1973).]

[A. patula var. hastata auct. non (L.) A. Gray: A. J. Ewart, FI. Victoria 443 (1931).]

Illustration: S. Ross-Craig, Draw. Brit. PI. pt. 25, t. 25 (1968).

Prostrate to erect annual herb c. 50 cm high, monoecious. Branches angular. Leaves
petiolate, opposite below, alternate above, scurfy to glabrous. Lower leaves triangular to
hastate, lamina 1.5-5 cm long, rarely to 8 cm, basal lobes (if present) spreading or slightly

backwards pointing, margin entire or sparsely dentate, apex obtuse to acute. Upper leaves
triangular to narrowly ovate, decreasing in size upwards. Flowers mixed, clustered,
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Figure 20. Atriplex fruits. A, A. australasica x5 (Lake Albacutya, Vic., D. Cheal, MEL).
B, A. spongiosa x6. C, A. holocarpa x3.5. D, A. obconica x6.5 (B. Lay 512, AD).
E-G, A. lindleyi; E, subsp. lindleyi; x5; F, subsp. inflata x4; G, subsp. conduplicata
x3.5. H, A. macropterocarpa x3.5. I, A. pumilio x16.5 (P. Wilson 6422, PERTH). J,
A. acutibractea x6.5. K, A. exilifolia x10 (K. Newbey 3064, PERTH). L, A. crassipes
x15. M, A. angulata x5. N, A. eardleyae x6.5. O, A. turbinata x11.5. P,
A. leptocarpa x12.5. Q, A. limbata x5. R, A. humifusa x5. S, A. fissivalvis x7.5. T, A.
quadrivalvata x10. U, A. muelleri x9. V, A. semilunaris x6.5. A, D, I, K drawn by
M. Menadue. Others reproduced by permission from J. Jessop (ed.), FI Centr. Australia
Fig 82 (1981). Some vouchers not recorded.
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Figure 21. Atriplex fruits. A, A. suberecta x10.5. B, A. elachophylla x7.5. C, A.
papillata x8 (Yamba, S.A., J. Browne, AD). D, A. lobativalvis x7. E, A. cordifolia x9.
F, A. velutinella x4. G, A. acutiloba x4 (A. Morris 2732, NSW). H, A. nessorhina x4
(J. Pickard 2394, NSW). I, A. stipitata x4. J, A. quinii x3. K, A. bunburyana x3. L,
A. hymenotheca x3 (P. Wilson 11842, PERTH). M, A. vesicaria x3. N, A. nana x4
(R. Saffrey 1577, PERTH). O, A. paludosa subsp. cordata x3 (A. Orchard 2062, AD).
P, A. isatidea x3 (Lancelin, W.A., R. Lightfoot, PERTH). Q, A. cinerea x3 (H. Aston
266, MEL). R, A. nummularia x4. S, A. rhagodioides x5. T, A. incrassata x4. U, A.
billardierei x5.5 (Marion Bay, Tas., W. Curtis, HO). C, G, H, L, N, O, P, Q, U drawn
by M. Menadue. Others reproduced by permission from J. Jessop (ed.), Fl. Centr.
Australia Fig. 82 (1981). Some vouchers not recorded.
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forming paniculate inflorescences. Fruiting bracteoles sessile, ovate to triangular or
rhombic, free to base, 3-6 mm long, entire to dentate, not thickened, smooth or
tuberculate on back, often turning black with age. Seed circular; radicle basal, horizontal.

Native of Europe, Asia and North America; in coastal and estuarine situations and along
saline creeks, also elsewhere in wet somewhat saline situations. Map 105.

W.A.: South Perth, G. Perry 1287 (PERTH). S.A.: Brown Lake, Mt Gambier, D. E. Symon 1180
(ADW). N.S.W.: Port Jackson, May 1897, J. H. Maiden (PERTH). Vic.: Lake Cope Cope,
A. C. Beauglehole 68749 (PERTH).  Tas.: Stewarts Bay, A. Brown 274 (HO).

A polymorphic species. Some of the material referred here may belong to other closely
related taxa.

3. Atriplex australasica Moq., Chenop. Monogr. Enum. 59 (1840)

T: south coast of Australia, 1821; holo: P.

A. patula var. gunnii Aellen, Bot. Jahrb. Syst. 68: 385 (1938). T: Launceston, Tasmania, 1833,
R. C. Gunn 389; holo: K.

A. patula var. serratifolia Aellen, loc. cit. ~ T: Launceston, Tasmania, Gunn 389; holo: K.
[A. patula auct. non L.: G. Bentham, FI. Austral. 5: 172 (1870) p.p.]

[Chenopodium bonus-henricus auct. non L.: anon., Victorian Naturalist 22: 79 (1905); A. J. Ewart, FI.
Victoria 452 (1931)].

Spreading to erect annual ¢. 1 m high, monoecious. Branches quadrangular, almost
glabrous. Lower leaves lanceolate, base cuneate, margin entire to deeply serrate, often
hastate with forwardly directed lobes, 5-10 mm long, including petiole of ¢c. 10 mm.
Flowers mixed, spiciform, paniculate, the flower clusters at first continuous, later disjunct.
Fruiting bracteoles deltoid, acute, 3-4 mm long and wide, united in lower half or free to
base, entire or with 1 or 2 teeth, smooth or with warty protuberances, becoming black
and thickened with age. Seeds of two types, brown and black, orbicular; radicle basal,
horizontal. Native Orache. Fig. 20A.

Native to south-eastern Australia and Tasmania in wet brackish situations, often coastal.
Map 106.

S.A.: near Meningie, D. E. Symon 6889 (ADW). N.S.W.: Nowra, 5 Mar. 1957, E. Gauba (PERTH).
Vic.: Lake Corangamite, 11 Mar. 1962, J. H. Willis (MEL).  Tas.: Launceston, R. C. Gunn 389 (K).

A variable species that is difficult to circumscribe with precision. Some material referred
here may belong to A. patula L. but the presence of this and other closely related species
has not been confirmed. Usually considered endemic but possibly an introduction from
Asia.

Sect. I11. Spongiocarpus

Atriplex sect. Spongiocarpus F. Buxb., Verh.-Zool. Bot. Ges. Wien 76: 44 (1927).

Type: A. spongiosa F. Muell.; lecto: fide P. G. Wilson, Fl. Australia 4: 322 (1984).

Atriplex ser. Parvilobae Benth., Fl. Austral. 5: 168, 177 (1870), p.p.  T: not designated.

Atriplex sect. Halimoides Ulbr., Nat. Pflanzenfam. 2nd edn, 16¢: 515 (1934). T: A. lindleyi Mog. (A.
halimoides Lindley)

Atriplex sect. Spongiosa Ulbr., loc. cit., nom. illeg.  T: A. spongiosa F. Muell.

Blackiella Aellen, Bot. Jahrb. Syst. 68: 423 (1938); Atriplex subg. Blackiella (Aellen) Maire, FI. Afrique
Nord 8: 91 (1962).  T: not designated.

Annuals or short-lived perennials, monoecious. Stems smooth. Leaves with a closed dense
reticulate venation. Female flowers bi-bracteolate. Fruiting bracteoles almost totally
united (except in A. kochiana), spongy or if otherwise with wing-like appendages, these
otherwise absent. Seeds vertical.
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Six species endemic in Australia.

4. Atriplex spongiosa F. Muell., Trans. & Proc. Philos. Inst. Victoria 2: 74 (1858)

A. holocarpa var. spongiosa (F. Muell.) Maiden & E. Betche, Census New South Wales Pl. 68 (1916);
Senniella spongiosa (F. Muell.) Aellen, Bot. Jahrb. Syst. 68: 416 (1938).  T: Sturts Creek, F. Mueller;
lecto: MEL 607132, fide P. G. Wilson, Fl. Australia 4: 325 (1984).

Senniella spongiosa var. amoena Aellen, Bot. Jahrb. Syst. 68: 420 (1938).  T: Mt Lyndhurst, S.A., 1900,
M. Koch s.n.; n.v.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales fig. 44(27) (1982).

Rounded annual or short-lived perennial to 30 cm high, monoecious. Leaves elliptic,
broadly elliptic or ovate, 1-2 cm long, acute to obtuse, entire to sinuate dentate (or rarely
deeply serrate), narrowed at base into a short petiole or sessile, scurfy on both surfaces.
Flowers of mixed sexes in axillary glomerules. Fruiting bracteoles sessile, fused, broadly
ellipsoidal, to globular 4-6 mm long, rarely to 8 mm, shortly apiculate, inflated; epidermal
covering thin, loosely scurfy, supported on a network of fibrous veins; utricle in centre of
bracteoles, cavity compressed elliptic, with a thin woody wall. Seed erect, broadly elliptic;
radicle lateral, erect. Pop Saltbush.  Fig. 20B.

Found from southern N.T. south-east to western N.S.W., on margins of salt lakes and in
dry, somewhat saline areas. Map 107.

N.T.: Arltunga National Park, T. S. Henshall 1299 (NT). S.A.: Barton, E. H. Ising 1360 (ADW). Qld:
Pulchera waterhole, P. K. Latz 522 (PERTH). N.S.W.: 19 km SSW of Milparinka, J. De Nardi 796
(NSW).

Atriplex spongiosa, if treated in the broad sense, includes A. holocarpa and then contains
many variants, some of which are very plastic in their morphology. In eastern and central
Australia these variants can be segregated into two groups centred around the types of A.
spongiosa and A. holocarpa. In WA the distinction between the two groups is less
obvious and most collections cannot readily be placed with one or the other; in this
account the W.A. plants with an intermediate aspect have been included under A.
holocarpa. In spite of this difficulty the two groups are here recognised as representing
distinct species for where they grow together in the eastern States they retain their
distinctive features.

The name Senniella spongiosa var. amoena was given to a variant in which the
bracteoles are spindle-shaped and translucent. It is found in north-eastern S.A.

5. Atriplex holocarpa F. Muell., Rep. PI. Babbage’s Exped. 19 (1859)

Senniella spongiosa var. holocarpa (F. Muell.) Aellen, Bot. Jahrb. Syst. 68: 418 (1938); A. spongiosa var.
holocarpa (F. Muell.) J. Black, FI. S. Australia 2nd edn, 300 (1948).  T: Eyre’s Depot Creek, Babbage’s
Expedition; holo: MEL.

A. pterocarpa Ewart & Rees, Proc. Roy. Soc. Victoria n. ser. 23: 110 (1910).  T: near Silverton, N.S.W.,
1886, E. N. Charsley; holo: MEL.

Senniella spongiosa f. microcarpa Aellen, op. cit. 419 p.p.  T: Swan River, W.A., J. Drummond 247,
isosyn: MEL.

S. spongiosa var. xylocarpa Aellen, op. cit. 422.  T: Mt Lyndhurst, S.A., 1899, M. Koch 145; holo: K.
Illustration: G. M. Cunningham et al., Pl. W. New South Wales 239, fig. 44(9) (1982).

Rounded annual or short-lived perennial to 30 cm high, monoecious. Leaves thin, rarely
leathery, scurfy both sides; lamina deltoid to narrowly rhomboid, acute, 15-30 mm long,
base obtuse, margin sinuate to serrate; petiole +% length of lamina. Flowers in axillary
glomerules. Fruiting bracteoles sessile, fused, globular to obovoid, 8-12 mm long, shortly
apiculate, inflated; epidermal covering thin, scurfy or eventually glabrous, on a network of
fibrous veins; utricle cavity compressed elliptic in centre of bracteoles with a thin woody
wall. Seed erect, broadly elliptic; radicle lateral, erect. Pop Saltbush.  Fig. 20C.
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Found in SW Qld, western N.S.W. and north-western Vic. to southern W.A., often on flood-
plains or sandy flats. Map 108.

W.A.: c. 26 km E of Haig, T. E. H. Aplin 5798 (PERTH).  N.T.: Palmer Valley Stn, T. S. Henshall 2082
(NT).  QId: Birdsville, S. T. Blake 12253 (BRI). N.S.W.: 5 km S of Mossgiel, W. Mulham 561 (NSW).
Vic.: Hattah Lakes National Park, A. C. Beauglehole 39240 (PERTH).

Very similar to, and often found growing with, A. spongiosa.

6. Atriplex codonocarpa Paul G. Wilson, Fl. Australia 4: 322 (1984)

T: Lake Barlee, W.A., P. G. Wilson 8861; holo: PERTH; iso: MEL.

A. halimoides var. deplanata F. Muell., PI. N.W. Australia 7 (1881). T: Yule River near the coast, W.A.,
1878, J. Forrest; lecto: MEL 607644, fide P. G. Wilson, loc. cit.

Illustration: J. M. Black, FI. S. Australia 2nd edn, fig. 385 (1948) as A. inflata.

Rounded annual or short-lived perennial ¢. 30 cm high, monoecious. Leaves thin, with
scaly sheen on both sides, rhomboid orbicular, contracted at base into petiole from as long as
to half as long as lamina, in all 2-4 cm long; margin sinuate-dentate. Male flowers
few and mixed with female in small sub-terminal clusters. Female flowers in scattered
axillary clusters. Fruiting bracteoles soft and spongy, completely united, turbinate to
cup-shaped with a flat top that is bordered by a continuous, horizontal, circular, entire or
sinuate wing, in all 7-15 mm high and wide, sessile or rarely with a stipe up to 10 mm
long. Seed with basal, horizontal radicle. Flat-topped saltbush.

Found in the western half of W.A. S of Roebourne, generally in somewhat saline areas
particularly on outer margin of salt lakes. Map 109.

W.A.: Hamelin Pool, A. S. George 1479 (PERTH); 16 km S of Leonora, T. E. H. Aplin 2314 (PERTH).

The lower half of the turbinate structure consists of a pedicel enveloped in the spongy
covering while the upper half contains the tube. When the spongy covering at the base is
scanty the pedicel has a stipe-like appearance.

7. Atriplex obconica Paul G. Wilson, Fl. Australia 4: 324 (1984)
T: S end of Wilkinson Lake East, S.A., B. Lay 512; holo: AD.

Rounded annual or short-lived perennial c. 30 cm high, monoecious. Leaves petiolate,
thin with a thin scurfy indumentum (or developing a silvery sheen); lamina broadly
obovate to rhomboid, 10-15 mm long, rounded at apex, sinuate on margin; petiole c. half
length of and grading into lamina. Flowers in mixed axillary clusters. Fruiting bracteoles
fused, subcampanulate, seemingly sessile, scurfy pubescent; tube compressed obconical,
¢. 3 mm long, slightly inflated, fibrous, the upper half with a compressed spherical cavity
enclosing the utricle; wing + horizontal to undulate, reticulate, almost circular and sinuate
on margin or divided into semi-circular halves, in all 5-8 mm diam.; apex flat and
continuous with wings or produced in centre into a narrowly triangular 2-lobed tip to
2 mm long. Seed circular; radicle basal, horizontal.  Fig. 20D.

Found in northern and central S.A.; often along drainage channels in subsaline soils.
Map 110.

S.A.: Hermit Hill Springs, D. E. Symon 11223 (ADW); 25 km W of William Creek, J. Z. Weber 804
(AD).

Similar to A. codonocarpa but the fruiting bracteoles are smaller and have a compressed
tube. Possibly of hybrid origin involving A. macropterocarpa or A. lindleyi subsp.
quadripartita and another species, but now evidently stabilised.
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8. Atriplex lindleyi Mog. in DC., Prodr. 13(2): 100 (1849), based on A. halimoides
Lindley
A. halimoides Lindley in T. Mitch., Three Exped. Australia 1: 282 (1838) nom. illeg. non Tineo (1827).

T: Interior of New Holland (probably c. 20 km N of Greenoughs Hill, N.S.W.), 1835, T. L. Mitchell; holo:
CGE.

Annual or short-lived perennial ¢. 30 cm high, monoecious. Leaves thin, narrow obovate
to rhomboid-orbicular, acute or obtuse to rounded, cuneate at base, in all ¢c. 20 mm long,
margin coarsely sinuate-dentate to entire. Male flowers in small glomerules towards the
branch apices. Female flowers in scattered axillary clusters. Fruiting bracteoles seemingly
sessile, united except near apex, strongly dorsiventrally flattened to spongy turbinate or
subglobose, variously winged around apex or with opposite erect circular wing-like
appendages, in all 5-18 mm long and wide, prominently or minutely apiculate due to the
free triangular bracteole apices, 1-2 mm high. Seed circular; radicle basal, horizontal.

This species is extremely variable in the shape of its leaves and of its fruiting bracteoles.
The type variant approaches subsp. conduplicata in having a pair of dorsal and ventral
wings: at the other extreme (represented by the type of subsp. inflata) the bracteoles are
sub-globose and have almost no wing. Hybridisation probably occurs between the
subspecies. This treatment does not account for all the variability observed.

1  Fruiting bracteoles + turbinate to strongly dorsiventrally compressed;
upper surface or lateral margins produced into spreading or ascending
wings

2 Fruiting bracteoles dorsiventrally flattened, broadly elliptic to orbicular
in outline due to the opposite wing-like appendages that unite to form
a winged tube; leaves rounded 8d. subsp. conduplicata

2: Fruiting bracteoles spongy; wing-like appendages not passing to base

3 Upper-surface of bracteoles produced into a dorsal and a ventral
wing, leaves acute to obtuse 8a. subsp. lindleyi

3:  Upper-surface of bracteoles produced into an erect dorsal and ventral
wing and a pair of smaller spreading lateral lobes; leaves obtuse to
rounded 8b. subsp. quadripartita

1: Fruiting bracteoles subglobose, wingless or almost so; leaves narrow,
acute 8c. subsp. inflata

8a. Atriplex lindleyi Mog. subsp. lindleyi
Illustration: G. M. Cunningham et al., Pl. W New South Wales 242 fig. 44(4) (1982) as A. conduplicata.

Leaves oblanceolate to narrowly obovate, acute, entire to dentate. Fruiting bracteoles
turbinate, somewhat dorsiventrally compressed; upper surface curved; wing variable,
surrounding apex of tube as a pair of lobes, dorsal and ventral, which are somewhat
decurrent down tube when this is compressed.  Fig. 20E.

Widespread in eastern S.A., central and south-western Qld, western N.S.W. and far
north-western Vic. Map 111.

S.A.: 5 km E of Burra, E. N. S. Jackson 381 (AD). QId: Winton, S. T. Blake 6525 (BRI). = N.S.W.:
Fowlers Gap, S. Jacobs 2079 (NSW).  Vic.: Lake Cullulleraine, A. C. Beauglehole 39491 (PERTH).

A taxon that is difficult to circumscribe; it passes on the one hand into the sub-globose
fruited subsp. inflata and on the other into the plant with dorsiventrally flattened fruit,
subsp. conduplicata.
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8b. Atriplex lindleyi subsp. quadripartita Paul G. Wilson, Fl. Australia 4: 324 (1984)

T: 1 km SW of Kalabitty Homestead, S.A., 26 July 1976, L. D. Williams 8393; holo: AD.
[A. lindleyi var. quadripartita J. Black, FI. S. Australia 2nd edn, 300 (1948) nom. inval.]

Leaves broadly obovate to rhomboid, coarsely dentate; apex obtuse to rounded. Fruiting
bracteoles with obconical slightly compressed spongy tube c¢. 5 mm long; wing deeply
4-lobed, dorsal and ventral lobes ¢c. 5 mm long, erect and rounded, lateral lobes smaller,
spreading.

Found from west of the northern Flinders Ranges in S.A. to western N.S.\W. Map 112.

S.A.: Murnpeowie Ck, 19 July 1920, H. W. Andrew (AD); between Leigh Ck and Copley, Hj. Eichler
12986 (AD). N.S.W.:c. 26 km E of Old Corunna Well, S. Jacobs 161 (NSW).

8c. Atriplex lindleyi subsp. inflata (F. Muell.) Paul G. Wilson, FIl. Australia 4: 323
(1984)

Atriplex inflata F. Muell., Trans. & Proc. Philos. Inst. Victoria 2: 75 (1858); Blackiella inflata (F. Muell.)
Aellen, Bot. Jahrb. Syst. 68: 426 (1938). T: in the Murray Desert, S.A., collector unknown; lecto: MEL
607091, fide P. G. Wilson, FI. Australia 4: 323 (1984).

A. lampifer F. Buxb., Verh.-Zool. Bot. Ges. Wien 1926, 76: 44 (1927). T: from near Stax, Tunisia,
F. Buxbaum and E. & H. Janchen; syn; n.v.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(13) (1982) as A. lindleyi.

Leaves elliptic to narrowly elliptic, acute, remotely sinuate-dentate. Fruiting perianth
spongy, sub-globose, c. 8 mm long and wide; base rounded to obtuse; upper surface flat
but curved laterally, with the margins sometimes produced into a narrow, slightly inflated
wing; free apex of bracteoles narrow triangular, ¢c. 1 mm high.  Fig. 20F.

Found in south-western W.A., southern N.T., eastern S.A., western N.S.W. and northern
Vic., often in somewhat saline denuded areas. Map 113.

W.A.: Waeel, T. E. H. Aplin 747 (PERTH).  N.T.: Erldunda Stn, T. S. Henshall 60 (NT). S.A.: Port
Germain, G.H. Clarke (ADW 3151).  N.S.W.: Broken Hill, A. Morris 124 (ADW). Vic.: 5 km E of
Red Cliffs, J. Cullimore 36 (MEL).

8d. Atriplex lindleyi subsp. conduplicata (F. Muell.) Paul G. Wilson, Fl. Australia 4:
323 (1984)

Atriplex conduplicata F. Muell., Austral. J. Pharm. 1: 429 (1886); A. halimoides var. conduplicata
(F. Muell.) F. Muell. & Tate, Trans. Roy. Soc. S. Austral. 16: 345 (1892); Blackiella conduplicata
(F. Muell.) Aellen, Bot. Jahrb. Syst. 68: 424 (1938).  T: ‘In the vicinity of the Darling-River and some of
its tributaries; C. King, L. Singleton,”; n.v.

?Blackiella conduplicata var. phyllocarpa Aellen, op. cit. 425.  T: Mt Lyndhurst, S.A., 1890, M. Koch
s.n.; n.v.

Illustrations: J. P. Jessop, Fl. Central Australia fig. 82(5) (1981); G. M. Cunningham et al., Pl. W. New
South Wales 238 (1982) as A. conduplicata

Leaves obovate to rhomboid-orbicular, in all 20-40 mm long, apex obtuse to rounded.
Fruiting bracteoles slightly spongy, covered with a scaly sheen, united almost to apex,
broadly elliptic to orbicular in outline due to the opposite erect circular appendages that
unite in middle to form a winged tube and stipe, in all 5-18 mm long and wide; upper
surface of bracteoles rounded and surrounded by the prominent free oblong-triangular
apexes which do not exceed the winged appendages.  Fig. 20G.

Found in south-eastern N.T., eastern S.A., central and SW Qld, central and western
N.S.W. and far north-western Vic. An invader of slightly saline denuded areas. Map
114.

N.T.: c. 35 km N of Andado Homestead, G. Chippendale (NT 2826). S.A.: 72 km SE of Bluff
Homestead, T. R. N. Lothian and D. E. Francis 564 (AD). Qld: ¢. 5 km N of Coorabulka Stn,
P. K. Latz 496 (NT). N.S.W.: Fowlers Gap, S. Jacobs 2259 (NSW). Vic.: W of Merbein,
G. Parr-Smith 1101 (PERTH).
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The fruiting bracteoles of this species are compressed, flat on their dorsal and ventral
surfaces and often almost circular in outline due to the erect decurrent wings; the leaves
are rhomboid-orbicular. In typical A. lindleyi subsp. lindleyi the bracteoles are similar
but thicker, with shorter wings; the leaves are narrow obovate. It is probable that subsp.
conduplicata hybridises with subsp. lindleyi.

9. Atriplex macropterocarpa (Aellen) H. Eichler, Suppl. J.M.Black’s FI. S. Australia
2nd edn, 113 (1965)

Blackiella macropterocarpa Aellen, Bot. Jahrb. Syst. 68: 427 (1938).  T: Kootanoorinna, 1891, R. Helms;
Mt Lyndhurst, S.A., 1898, M. Koch s.n., ? isosyn: AD.

Illustrations: J. P. Jessop, Fl. Central Australia fig. 82(6) (1981); G. M. Cunningham et al., Pl. W. New
South Wales 242 fig. 44(15) (1982).

Annual herb to 30 cm. Leaves obovate to orbicular-rhomboid ¢. 15-25 mm long, scaly on
both surfaces, apex rounded, base cuneate and narrowed to a petiole, +% length of
lamina, margin sinuate-dentate. Male flowers glabrous or almost so, in glomerules
¢. 3mm diam., terminal or forming disjunct spikes or panicles. Female flowers in
scattered axillary glomerules. Fruiting bracteoles sessile, united to near apex, glabrous,
glossy; tube turbinate with rounded base, 2-4 mm long, spongy, upwards into a
pair of horizontal, wing-like, entire, slightly spongy, auriculate appendages, 5-8 mm wide,
the margins of which are decurrent down tube; apex of tube rounded, its centre apiculate
with the minute narrowly triangular terminal lobes. Seed with basal, horizontal radicle.
Fig. 20H.

Found in disjunct areas along the Gascoyne R. in NW Australia, central S.A., north-
western N.S.W. and south-western Qld. Map 115.

W.A.: Gascoyne R., 1900, W. V. Fitzgerald (PERTH). S.A.: Oakden Hills, 19 Aug. 1968, S. A. Pastoral
Board (AD). Qld: Marion Downs, S. T. Blake 12350 (BRI).  N.S.W.: Kayrunnera, J. C. De Nardi 867
(NSW).

10. Atriplex kochiana Maiden, Trans. & Proc. Roy. Soc. S. Australia 21: 87 (1897)

T: Mt Distance, S.A., July 1897, M. Koch; holo: NSW; iso: AD, MEL.
Illustration: J. M. Black, FI. S. Australia 2nd edn, fig. 365 (1948).

Erect rounded annual or short-lived perennial to 40 cm high, monoecious. Leaves thin
with scaly sheen on both surfaces; lamina very broadly obovate to rhomboidal, 15-35 mm
long, coarsely sinuate, apex rounded, base cuneate; petiole slightly winged, +% length of
lamina. Male flowers in glomerules forming continuous or disjunct slender spikes. Female
flowers in axillary clusters. Fruiting bracteoles sessile or minutely stipitate, united towards
base into a compressed broadly turbinate tube 0.5-1.5 mm high and 1.5-2.5 mm wide at
apex, expanding above into thin adpressed prominently veined fan-shaped valves with
sinuate margins, 5-8 mm wide and 2.5 mm high; appendages inflated, compressed, ovate
to orbicular, cordate at base, equal to or exceeding valves, attached at apex of tube of
each bracteole by a short stipe. Seed depressed orbicular; radicle lateral, erect.

A rare species of north-eastern S.A.  Map 116.

S.A.: 32 km W of Oodnadatta, 5 Aug. 1933, J. B. Cleland (AD); 3 km NW of Andamooka,
R. Swinbourne 174 (AD).
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Sect. IV. Semibaccatae

Atriplex sect. Semibaccatae (Standley) Ulbr., Nat. Pflanzenfam. 2nd edn, 16c: 515
(1934) as ‘Semibaccata’.

Atriplex XI1Il. Semibaccatae Standley, N. Amer. Fl. 21: 52 (1916).  T: A. semibaccata R. Br.

Atriplex ser. Glomeratae Benth., Fl. Austral. 5: 167, 174 (1870).  T: not designated.

Atriplex sect. Austrobione Ulbr., Nat. Pflanzenfam. 2nd edn, 16c¢: 515 (1934).  T: not designated.

Atriplex sect. Podiceps Ulbr., op. cit. 516, p.p. as to ser. Velutinella Ulbr., ser. Leptocarpa Ulbr. and ser.
Morrisia Ulbr.

Atriplex ser. Velutinella Ulbr., op. cit. 517.  T: A. velutinella F. Muell.

Atriplex ser. Leptocarpa Ulbr., op. cit. 517.  T: A. leptocarpa F. Muell.

Atriplex ser. Morrisia Ulbr., op. cit. 517; Morrisiella Aellen, Bot. Jahrb. Syst. 68: 422 (1938). T: A.
morrisii R. Anderson

Atriplex sect. Elachophylla Ulbr., op. cit. 517.  T: A. elachophylla F. Muell.

Atriplex sect. Lobativalvis Ulbr., op. cit. 517.  T: A. lobativalvis F. Muell.

Perennial herbs or weak shrubs, monoecious; stems smooth. Leaves with a closed
reticulate venation. Female flowers with a pair of bracteoles. Fruiting bracteoles free or
united, thin or variously thickened but not spongy; appendages tuberculate, foliaceous,
inflated, spinose, or absent, not spongy. Seeds vertical.

36 species endemic in Australia.

11. Atriplex pumilio R. Br., Prodr. 406 (1810)

T: St Peter Is., [S.A.], R. Brown; holo BM, n.v.

A. prostrata R. Br., loc. cit., nom. illeg., non Boucher ex DC. (1805); A. decumbens R. Br. ex Schultes in
Roemer & Schultes, Syst. Veg. 6: 289 (1820). T: Kangaroo Is., S.A., R. Brown; holo: BM, n.v.; iso:
PERTH.

Ilustration: J. M. Black, FI. S. Australia 2nd edn, fig. 373 (1948).

Prostrate to decumbent perennial, monoecious. Leaves very shortly petiolate, elliptic to
circular, 2-6 mm long with a scaly sheen on both surfaces. Flowers in glomerules; male
glomerules terminal or in distal leaf axils on principal branchlets; female glomerules
scattered along branches or on dwarf lateral shoots, sometimes reduced to one flower.
Fruiting bracteoles broadly oblong-elliptic, convex, obtuse or rounded at apex, 1-1.5 mm
long, sessile or minutely stipitate, the valves united except at apex. Fig. 20 1.

Coastal and inland areas of southern W.A., S.A., inland N.S.W., southern Qld, and far
NW Vic., in somewhat saline soil. Map 117.

W.A.: Kalgoorlie, R .J. Holloway 215 (PERTH). S.A.: Cook, P. G. Wilson 10261 (PERTH). Qld:
Hungerford, 6 Aug. 1948, J. Riches (BRI). N.S.W.: Deniliquin, E. Gauba (CBG 013179). Vic.:
Mildura, A. C. Beauglehole 19982 (PERTH).

12. Atriplex acutibractea R. Anderson, Proc. Linn. Soc. New South Wales 55: 500
(1930) as acutibractum

T: Murray Flats W of Blanchetown, S.A., May 1911, J. B. Cleland; holo: NSW 151138.

Intricately branched rounded shrub ¢. 50 cm high, monoecious. Leaves sessile to shortly
petiolate; lamina broadly obovate to orbicular, flat or folded, 5-30 mm long, shallowly
sinuate-dentate, scaly tomentose on both surfaces or glabrescent above. Flowers in
clusters, axillary or forming short interrupted spikes; male glomerules inconspicuous.
Fruiting bracteoles oblong, swollen towards base, fused except for the acute to acuminate
apex, sessile or the lower third forming a slender or stout stipe, in all 2-8 mm long;
appendages conical, usually paired on one or both valves, sometimes lacking. Seed
circular; radicle lateral, erect.  Fig. 20J.
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Leaves * flat, c. 10 mm long or more; fruiting bracteoles 4-8 mm long,
acuminate 12a. subsp. acutibractea

Leaves folded, c. 5 mm long; fruiting bracteoles 2-4 mm long, acute or
3-toothed 12b. subsp. karoniensis

12a. Atriplex acutibractea R. Anderson subsp. acutibractea

A. leptocarpa var. acuminata J. Black, Trans. & Proc. Roy. Soc. S. Australia 46: 568 (1922). T:
Tarcoola, S.A., 22 Sept. 1920, E.H. Ising; lecto: AD, fide P. G. Wilson, Fl. Australia 4: 323 (1984).

A. acutibractea subsp. whyallensis Aellen, Bot. Jahrb. Syst. 68: 359 (1937) nom. illeg., based on A.
acutibractea.

Illustrations: G. M. Cunningham et al., Pl. W. New South Wales 237, 242 fig. 44(1) (1982).

Leaves usually + flat, 10-30 mm long. Fruiting bracteoles 4-8 mm long with narrow to
stout pedicel, acuminate.

Found in south-eastern W.A., southern S.A., south-western N.S.W. and north-western
Vic., usually on slightly saline soils. Map 118.

W.A.: 15 km N of Cocklebiddy, A. S. George 11873 (PERTH).  S.A.: Ooldea, P. G. Wilson 1823 (AD).
N.S\W.: 64 km SW of Menindee, J. C.De Nardi 1069 (NSW). Vic.: Hattah Lakes National Park,
G. W. Anderson (MEL).

12b. Atriplex acutibractea subsp. karoniensis Aellen, Bot. Jahrb. Syst. 68: 360
(1937)

T: Port Augusta, S.A., A. Meebold 6867a, 7585b; Coolgardie, W.A., Hochreutiner 2924; Zanthus, W.A.,
A. Meebold 6872; Karonie, W.A., A. Meebold 8048; all n.v.
A. fasciculiflora Aellen, op. cit. 71: 229 (1940).  T: Hughes, S.A., 1931, C. E. Hubbard 8383; holo: K.

A. spongiivalvis Aellen, Trans. Roy. Soc. S. Australia 78: 155 (1955).  T: Cowell and Kimba districts,
S.A., June 1937, J. C. Gross; iso: ADW 6847.

Illustration: P. Aellen, Trans. Roy. Soc. S. Australia 78: 155 (1955).
Leaves + folded, 5-10 mm long. Fruiting bracteoles subsessile, swollen, oblong to narrowly

deltoid, 2-4 mm long, truncate with short central triangular lobe or minutely 3-toothed;
appendages absent or represented by a pair of small tubercles of each bracteole.

Found in southern W.A., south-western S.A. and north-western Vic. on calcareous soil.
Map 119.

W.A.: 1 km S of Salmon Gums, K. Newbey 6709 (PERTH). S.A.: Gilles Downs, 7 Mar. 1955, S.A.
Pastoral Board (AD). Vic.: ¢. 3 km SE of Annuello, A. C. Beauglehole 40508 (MEL).

All intermediates between the extremes of both subspecies may be found; it is unclear
how much of the variation is due to environment and how much to genetic factors. Plants
intermediate between subsp. karoniensis and A. pumilio are found where the distribution
of the two species overlap.

13. Atriplex exilifolia F. Muell., Fragm. 7: 9 (1869)
T: Western Australia, J. Drummond 4: 249; holo: MEL; iso: K, PERTH.

Decumbent perennial, monoecious. Leaves ovate or elliptic, shortly petiolate; lamina
3-6 mm long, entire with scaly sheen on both surfaces. Flowers in axillary glomerules;
male glomerules in distal leaf axils or forming slender spikes; female glomerules scattered
along branches. Fruiting bracteoles minutely pedicellate, rhomboid, 2-3 mm long and
wide, smooth or each with a pair of small tubercles, united towards base. Fig. 20K.

Found in southern W.A. on margin of salt lakes. Map 120.

W.A.: ¢. 1.6 km N of Ongerup, K. Newbey 3064 (PERTH); 3 km SW of Pingrup, P. G. Wilson 8289
(PERTH).

Very similar to, and probably intergrading with, A. pumilio.
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14. Atriplex cryptocarpa Aellen, Bot. Jahrb. Syst. 71: 228 (1940)

T: Hughes, S.A., 1931, C. E. Hubbard 8398; iso: BRI.

Illustration: P. Aellen, op. cit. 229, fig. A1-A2.

Divaricately branched shrub, c. 50 cm high, monoecious. Leaves sessile, erect, deeply
concave and partially clasping the branch; frequently congested on dwarf lateral shoots;
lamina broadly ovate, 4-8 mm long, apex acute and often recurved, base rounded or
cordate, margin entire or with 2—4 teeth, scaly or with a grey sheen, sometimes glabrous
with age. Male flowers in axillary glomerules, c. 0.6 mm diam., towards apex of branches.
Female flowers axillary, solitary, obscured by the subtending leaf. Fruiting bracteoles
sessile, united except at apex, oblong; apex 3-toothed; base rounded; in all c. 25 mm
long, 1.5 mm wide.

Known only from far north-western Eyre Peninsula in S.A. to the central Nullarbor Plain
in extreme south-eastern W.A., growing in shallow depressions on limestone plains.
Map 121.

W.A.: 5 km S of Reid, T. E. H. Aplin 1678 (PERTH).  S.A.: 15 km N of Cook, N. N. Donner 7211 (AD).

15. Atriplex crassipes J. Black, Trans. & Proc. Roy. Soc. S. Australia 42: 171 (1918)
T: Hergott, S.A., 12 Oct. 1917, J. M. Black; holo: AD; iso: NSW.

Decumbent to erect rounded herb to 30 cm high, monoecious. Leaves sessile or shortly
petiolate, scurfy tomentose on both surfaces, ovate to elliptic, 7-15 mm long, thin, obtuse,
entire, cuneate to truncate at base. Flowers in axillary glomerules. Fruiting bracteoles like
a duck’s foot; stipe thick, 1-1.5 mm long; tube deltoid, flattened, united in lower half,
shortly 3-toothed at apex, c. 2 mm long, prominently nerved and reticulate, smooth or
with tubercles on one bracteole towards base. Seed circular; radicle lateral.  Fig. 20L.

This species is closely related to A. pseudocampanulata with which it intergrades.

Bracteoles without appendages 15a. var. crassipes

Bracteoles with a pair of appendages on one face 15b. var. appendiculata

15a. Atriplex crassipes J. Black var. crassipes

A. crassipes var. inappendiculata Aellen, Bot. Jahrb. Syst. 71: 232 (1940) nom. illeg. (based on type of A.
crassipes).

A. rosea var. stipitata F. Muell., Rep. Pl. Babbage’s Exped. 20 (1859); A. muelleri var. stipitata (F. Muell.)
Aellen, Bot. Jahrb. Syst. 68: 370 (1937).  T: Emu Springs, S.A., D. Herrgott; holo: MEL 607128.

Illustrations: J. P. Jessop, Fl. Central Australia fig. 82(16) (1981); G. M.Cunningham et al., Pl. W. New
South Wales 242 fig. 44(5) (1982).

Bracteoles without appendages.

Found in south-eastern N.T., central and north-eastern S.A., south-western Qld, and
extreme north-western N.S.W., generally in heavy soil. Map 122.

N.T.: Ringwood Stn, P. K. Latz 4444 (NT). S.A.: Evelyn Downs, 14 Sept. 1953, E. H. Ising (AD).
Qld: Glengyle Stn, S. L. Everist and L. S. Smith 101 (BRI). N.S.W.: 12 Mile Creek, S. Jacobs 3110
(NSW).

15b. Atriplex crassipes var. appendiculata Aellen, Bot. Jahrb. Syst. 71: 232 (1940)

T: Curragh Stn, near Cunnamulla, Qld, 4 Jan. 1931, C. E. Hubbard & C. W. Winders 6197; iso: BRI.

Bracteoles with pair of small toothed or antler-like appendages at base of tube on outer
bracteole.

Found from central QId to north-central N.S.W. in loam or clay soil. Map 123.
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Qld: Thylungra, S. L. Everist 7475 (BRI).  N.S.W.: ¢. 34 km N of Bourke, D. H. Benson & J. Pickard
1811 (NSW).

16. Atriplex angulata Benth., FI. Austral. 5: 174 (1870)

T: Cudnaka, S.A., F. Mueller; n.v.; Murray River, W. Ross; syn: MEL.

A. angulata var. campanulatiformis Aellen, Bot. Jahrb. Syst. 68: 364 (1937). T: Port Augusta, S.A.,
A. Meebold 1831b, 6816b, c; n.v.; Mt Victor Stn, 1935, S.A., C. M. Eardley; n.v.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(3) (1982).

Rounded annual or short-lived perennial, to 30 cm high, monoecious. Leaves thin, or
leathery, scurfy on both surfaces, broadly obovate to rhomboid, narrowed at base into a
petiole c¢. half length of lamina, in all 2-4 cm long; apex rounded; margin entire to
sinuate-dentate. Male flowers in compact glomerules forming short interrupted spikes.
Female flowers in axillary clusters. Fruiting bracteoles stipitate; lower half fused,
campanulate to cylindrical; sometimes thickened; upper half free, fan-shaped to reniform,
herbaceous, nerved, pedicel slender or thickened and continuous with tube, in all to
10 mm long and wide at apex. Seed circular; radicle erect, prominently projecting. Fan
Saltbush.  Fig. 20M.

Found in far NW Vic., western N.S.W., south-western Qld, south-eastern N.T. and north-
eastern S.A.  Map 124.

N.T.: Tobermoray Stn, P. K. Latz 2596 (PERTH). S.A.: Koonamore, J. Carrick 1691 (AD). Qld: Mt
Howitt, S. T. Blake 11909 (BRI). N.S.W.: Yanco Glen, J. C. De Nardi 709 (NSW).  Vic.: Boundary
Bend, 5 May 1955, L. A. S. Johnson (NSW).

This species varies greatly in the shape and texture of the bracteole and leaf. It evidently
in some areas intergrades with A. pseudocampanulata, A. intermedia, A. turbinata and
A. crassipes. The circumscription of these species, and of the related A. eardleyae, is
somewhat arbitrarily drawn.

17. Atriplex pseudocampanulata Aellen, Bot. Jahrb. Syst. 68: 365 (1937)

T: Mildura, Vic., Oct. 1928, H. B. Williamson; isolecto: MEL 607121, fide P. G. Wilson, FIl. Australia 4:
324 (1984).

A. pseudocampanulata var. appendiculata Aellen, op. cit. 366.  T: Mildura, 1928, H. B. Williamson;
isolecto: MEL 607121, fide P. G. Wilson, op. cit. 325.

A. campanulata var. inappendiculata R. Anderson, Proc. Linn. Soc. New South Wales 55: 497 (1930); A.
pseudocampanulata var. inappendiculata (R. Anderson) Aellen, op. cit. 366.  T: Murrumburrah, N.S.W.,
May 1911, Town Clerk; lecto: NSW 151164, fide P. G. Wilson, loc. cit..

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(23), 243 (1982).

Spreading to rounded herb to 30 cm high, monoecious. Leaves sessile, elliptic, c. 10 mm
long, entire or sinuate, cuneate to rounded or truncate at base, scurfy tomentose on both
surfaces. Flowers in axillary clusters. Fruiting bracteoles stipitate, compressed, broadly
rhomboid to broadly deltoid, united in lower half, reticulate and herbaceous towards apex,
2-3 mm long, 3-4 mm wide, often with small inflated or foliaceous tubercles on one face
near base; valves equal or almost so, slightly dentate to entire; pedicel ¢. 1 mm long,
often thickened at maturity. Seed circular; radicle lateral.

Found in north-western Vic. western N.S.W., central and south-eastern Qld, and eastern
S.A.  Map 125.

S.A.: Muloorina Stn, R. H. Kuchel 2858 (AD). Qld: Sandringham Stn, B. J. Marlow (NSW). N.S.W:
N end of Lake Popitta, M. Fox 7910053 (NSW).  Vic.: Mystic Park, E. J. Semmens 453 (MEL).

This species varies considerably in the shape of its fruiting bracteoles which at one
extreme grade into those of A. crassipes and, at the other, into those of A. angulata. Its
delineation is arbitrary and could be so drawn as to include the latter two species.
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18. Atriplex eardleyae Aellen, Candollea 12: 153 (1949)

A. campanulata Benth., Fl. Austral. 5: 177 (1870) nom. illeg. non J. Woods, Tourists FI. 317 (1850). T:
near Darling R., Bambamers [Lake Pamamaroo], N.S.W., 21 Nov. 1860, Victorian Expedition; syn: MEL
607071.

A. campanulata var. multiappendiculata Aellen, Bot. Jahrb. Syst. 68: 356 (1937); [A. eardleyae var.
multiappendiculata (Aellen) Aellen in Hegi, Ill. FI. Mitt.-Eur. 2nd edn, 3(2): 686 (1960) nom. inval.] T:
Darling R., N.S.W., F. Mueller; n.v.

?A. campanulata var. inappendiculata Aellen, Bot. Jahrb. Syst. 68: 356 (1937) nom. illeg. non
R. Anderson (1930); [A. eardleyae var. inappendiculata Aellen in Hegi, loc. cit., nom. inval.]  T: Broken
Hill, N.S.W., 1919, A. Morris 2; ?iso: NSW.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(6) (1982).

Decumbent to erect perennial herb to 30 cm high, monoecious. Leaves elliptic to
orbicular, c. 10 mm long, entire; base cuneate and passing into a short petiole or
subsessile. Male flowers in small glomerules in distal leaf axils usually with a few female
flowers. Female flowers in scattered glomerules along branches. Fruiting bracteoles with a
compressed narrow campanulate to deltoid tube, c. 1-2 mm long which expands into
appressed fan-shaped to reniform reticulate sinuate valves + equal in length to tube, the
adaxial valve slightly shorter than the abaxial; tube with a pair of small leaf-like
appendages on adaxial surface near base or these sometimes lacking; stipe slender or
stout, shorter than to slightly exceeding length of tube.  Fig. 20N.

Found in southern W.A. eastwards to southern Qld, western N.S.W. and far north-
western Vic. Map 126.

W.A.: Southern Cross, P. G. Wilson 6427 (PERTH). N.T.: Simpson Desert, P. K. Latz 4638 (NT).
S.A.: Oraparinna National Park, D. E. Symon 7492 (ADW). Qld: 64 km N of Bungunya, R. W. Johnson
1225 (BRI).  N.S.W.: between Wakool and Deniliquin, M. E. Phillips 794 (CBG). Vic.: 10 km NW of
Lake Cullulleraine, A. C. Beauglehole 40639 (PERTH).

A very variable species evidently grading into A. pseudocampanulata and A. crassipes
var. appendiculata. In the Simpson desert area of N.T., S.A. and QId is found a plant
intermediate in leaf and bracteole morphology between A. eardleyae and A. angulata.
Hybrids between these species have been observed.

19. Atriplex eichleri Aellen in H. Eichler, Suppl. J. M. Black’s FI. S. Australia 2nd
edn, 111 (1965)

T: Koonamore, S.A., 13 Aug. 1956, Hj. Eichler 12428; iso: AD.

A. campanulata var. adnata J. Black, Trans. & Proc. Roy. Soc. S. Australia 42: 172 (1918). T:
Lyndhurst, S.A., 15 Oct. 1917, J. M. Black; lecto: AD, fide P. Aellen, Bot. Jahrb. Syst. 68: 356 (1937).

Illustration: P. Aellen in H. Eichler, op. cit.  Fig. 387A.

Decumbent to erect annual or short lived perennial to 20 cm high, monoecious. Leaves
elliptic to broadly elliptic, 10-15 mm long, subsessile, entire to faintly sinuate-dentate,
scaly tomentose on both surfaces. Male flowers in small glomerules in distal leaf axils
usually mixed with some female flowers. Female flowers in scattered axillary glomerules.
Fruiting bracteoles adpressed, flat, c. 5 mm long, prominently reticulate with age, fused in
lower 2/3 into a campanulate tube, broadly triangular above; the adaxial limb considerably
shorter than the abaxial; appendages paired, inflated, attached along margins of adaxial
bracteole; stipe 0.5-1 mm long.

Found in the Flinders Ranges and eastern regions of S.A.  Map 127.
S.A.: Flinders Ranges National Park, S. Jacobs 3647 (PERTH).
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20. Atriplex turbinata (R. Anderson) Aellen, Bot. Jahrb. Syst. 68: 356 (1937)
A. leptocarpa f. turbinata R. Anderson, Proc. Linn. Soc. New South Wales 55: 499 (1930); A. leptocarpa var.

turbinata (R. Anderson) J. Black, Fl. S. Australia 2nd edn, 299 (1948).  T: Hergott, S.A., 11 Oct. 1917, J.
M. Black; syn: AD; Mt Lyndhurst, S.A., 1897, M. Koch 153; syn: NSW.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(30) (1982).

Rounded annual or short-lived perennial to 30 cm high, monoecious. Leaves thin scurfy
on both surfaces, sessile, elliptic to obovate, 10 mm long, rarely to 30 mm, obtuse, entire
or weakly sinuate-dentate, cuneate at base. Male flowers in glomerules in terminal axils.
Female flowers in axillary clusters. Fruiting bracteoles stipitate, turbinate to narrowly
turbinate, lower two-thirds united into a flattened narrowly deltoid tube 2-3 mm long,
upper one-third of free appressed semicircular herbaceous reticulate lobes shortly
3-toothed; stipe slender or thickened, + equal in length to tube. Seed circular; radicle
erect, prominently projecting.  Fig. 20 O.

Found in south-eastern N.T., central and north-eastern S.A., and north-western N.S.W.;
in heavy soil on plains and along creeks. Map 128.

N.T.: ¢. 20.5 km E of Finke, G. Chippendale & L. Johnson (NT 3934). S.A.: 1 km W of Millars Creek
woolshed, R.J. Chinnock 2607 (AD).  N.S.W.: Yantara Creek, S. Jacobs 3035 (NSW).

The typical variant of this species is found only in S.A.; elsewhere there is strong
suggestion of introgression with other species, e.g. A. angulata, A. crassipes or A.
intermedia.

21. Atriplex intermedia R. Anderson, Proc. Linn. Soc. New South Wales 55: 498
(1930)

T: Paroo River, Sept. 1900, E. Betche; syn: NSW; Stephen’s Creek, N.S.W., A. Morris 170, 710; Corona,
M. Collins 33; syn: NSW.

Illustrations: J. M. Black, Fl. S. Australia 2nd edn, fig. 384 (1948); G. M. Cunningham et al., Pl. W. New
South Wales 242 fig. 44(10) (1982).

Sprawling annual or short-lived perennial to 30 cm high, monoecious. Leaves thin sessile
or shortly petiolate, elliptic to obovate, 10-20 mm long, obtuse, entire to slightly sinuate-
dentate, scurfy on both surfaces. Male flowers in glomerules in terminal axils. Female
flowers in axillary clusters. Fruiting bracteole with a spongy cylindrical stipe ¢. 3 mm
long continuous with the short thickened tube from which arise the appressed coarsely
reticulate rhomboid lobes ¢. 3-4 mm long with toothed margin, the whole glossy when
mature. Seed circular; radicle erect, prominently projecting.

Typical variant found in western N.S.W. and south-western Qld; plants resembling those
of N.S.W are also found in south-eastern N.T. and central and north-eastern S.A. Map
129.

N.T.: ¢. 30 km NNE of Old Andado Homestead, A. C. Beauglehole 27920 (NSW). S.A.: Mt Dutton,
B. G. Briggs 1286 (NSW). Qld: 13 km W of Hungerford, J. Pickard 3315 (NSW). N.S.W: Corella Stn,
J. C. De Nardi 313 (NSW).

The fruiting bracteoles have a slender stipe when young and in this stage they resemble
those of A. turbinata to which this species is evidently closely related. It grades into the
latter species and into A. crassipes.

22. Atriplex leptocarpa F. Muell., Trans. & Proc. Philos. Inst. Victoria 2: 74 (1858)
T: Murray-flats, F. Mueller; syn: MEL 607095, 607096.
A. leptocarpa var. armata Aellen, Bot. Jahrb. Syst. 68: 362 (1937) nom. illeg., based on A. leptocarpa.

A. leptocarpa var. inermis Aellen, op. cit. 361.  T: near Lake Eyre, S.A., Andrews 126; Mildura, Vic., 1928,
Williamson; Moree, N.S.W., 1907, A. E. Darvall; Yelarbon, QId, 1919, C. T. White; all n.v.

A. leptocarpa f. gracilis Aellen, op. cit. 362.  T: South Australia and Murray [R.], F. Mueller; syn: n.v.
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Illustrations: F. Mueller, Iconogr. Austral. Salsolac. PI. t. 3 (1889); G. M. Cunningham et al., Pl. W. New
South Wales 240, 242 fig. 44(11) (1982).

Decumbent annual or short-lived perennial with slender branches, monoecious. Leaves
narrowly elliptic to narrowly oblanceolate or rhomboid, remotely dentate to entire,
10-30 mm long, scaly on both surfaces. Male flowers in axillary glomerules or in short
terminal spikes; perianth glabrous. Female flowers clustered in leaf axils. Fruiting
bracteoles fused to apex, cylindrical to urceolate (sometimes compressed when young)
flattened distally, seemingly sessile or with a short slender stipe (this often developing a
spongy cylindrical sheath with age continuous with the bracteoles), in all 4-6 mm long;
basal portion often thickened and sometimes tuberculate; distal portion herbaceous and
+ flattened, strongly nerved; apex truncate to acute, often shortly 3-toothed. Seed circular
to ovate; radicle lateral, slightly exserted. Slender-fruit Saltbush.  Fig. 20P.

Found in eastern S.A., southern QIld, N.S.W., and north-western Vic.; introduced into
W.A. Grows along river flats, margins of lakes, and other periodically water-logged sites.
Map 130.

W.A.: Kellerberrin, Apr. 1968, R. Forsyth (PERTH).  S.A.: Renmark, 25 Mar. 1958, S.A. Pastoral Board
(AD). Qld: Cunnamulla, S. T. Blake 5569 (NSW). N.S.W.: Cunninyeuk, D. L. W. Henderson 200
(NSW).  Vic.: c. 6 km NE of Kooloonong, N. Macfarlane 770 (MEL).

A very variable species which possibly intergrades with both A. intermedia and A.
sturtii.

23. Atriplex sturtii S. Jacobs, Telopea 2: 453 (1983)

A. leptocarpa f. minor R. Anderson, Proc. Linn. Soc. New South Wales 55: 499 (1930); A. leptocarpa
var. minor (R. Anderson) J. Black, Fl. S. Austral. 2nd edn, 299 (1948).  T: Tibooburra, N.S.W., May
1913, O. E. Couch 110; lecto: NSW 149928 fide S. Jacobs, loc. cit.

Spreading annual or short-lived perennial to 30 cm high, monoecious. Branches slender.
Leaves thin, obovate, sinuate-dentate, scaly on both surfaces, apex rounded, base cuneate;
lamina 10-20 mm long; petiole slender. Male flowers in distal axils, perianth glabrescent.
Female flowers numerous in scattered glomerules. Fruiting bracteoles: when immature
oblong and shortly stipitate, the stipe eventually becoming spongy; when mature narrowly
cylindrical, 3-5 mm long, of two distinct portions, lower third to half a cylindrical firm
spongy straw-coloured stipe; upper portion a somewhat compressed green to straw-
coloured thin walled, longitudinally nerved tube, obtuse. Seed obovate, radicle lateral and
slightly exserted.

Found in central Australia from south-eastern N.T. to far north-western N.S.W.,
principally in white sand. Map 131.

N.T.: Rainbow Valley, T. S. Henshall 1191 (PERTH). S.A.: Murta Well, W. S. Reid (ADW 26356).
Qld: near the Mulligan R., 1885, W. H. Cornish (MEL).  N.S.W.: Tibooburra, A. Morris 709 (ADW).

This species differs from A. leptocarpa in leaf shape and in the morphology of the
fruiting bracteoles; in A. sturtii the basal portion is eventually spongy and the tube thin-
walled while in A. leptocarpa the basal portion is hard and the tube woody.

A. sturtii appears to grade into A. turbinata and A. leptocarpa.

24. Atriplex limbata Benth., FI. Austral. 5: 178 (1870)

T: Darling River, N.S.W, 12 Oct. 1860, Victoria Expedition; holo: MEL 607100.

A. limbata var. sexifida J. Black, Trans. & Proc. Roy. Soc. S. Australia 38: 462 (1914).  T: between
Crown Point and Horseshoe Bend, Finke R., N.T., Aug. 1913, S. A. White; holo: AD.

Ilustrations: F. Mueller, Iconogr. Austral. Salsolac. Pl. t. 4 (1889); J. M. Black, FI. S. Australia 2nd edn,
fig. 379 (1948).

Erect perennial branching near base, ¢. 30 cm high, monoecious. Leaves rhomboid or
circular and c¢. 10 mm long to narrowly elliptic or narrowly obovate and c. 40 mm long,
sinuate to entire, scaly tomentose on both surfaces; petiole I/3 length of lamina. Male
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flowers in glomerules c. 5 mm diam., in the upper leaf axils or forming slender
interrupted spikes. Female flowers in axillary glomerules. Fruiting bracteoles united
(except at apex where closely appressed) to form a hard clyindrical tube 1.5-3 mm long,
passing into a slender or thick stipe from half as long to as long as tube; apex rounded,
apiculate, with a pair of lateral erect or spreading horn-like lobes or these reduced to
small teeth; appendages terminal, flat, spreading, fan-shaped, 1-3 mm long, crenulate or
lobed or divided into two. Seed ellipsoid, erect with erect radicle.  Fig. 20Q.

Found in north-eastern W.A., southern N.T., northern and eastern S.A., extreme south-
western Qld, western N.S.W., and far north-western Vic. Also in southern W.A. where
probably introduced. Map 132.

W.A.: Rudall R., A. S. George 10724 (PERTH). N.T.: Petermann Range, A. S. George 4966 (MEL).
S.A.: Kenmore Park, A. C. Beauglehole 10191 (PERTH). Qld: Currawilla, S. L. Everist 4104 (BRI).
Vic.: 10 km NW of Lake Cullulleraine, A. C. Beauglehole 40638 (MEL).

25. Atriplex infrequens Paul G. Wilson, Fl. Australia 4: 323 (1984)

Atriplex microcarpa Benth., Fl. Austral. 5: 176 (1870) nom. illeg., non Mog. ex D. Dietr. (1852); A.
prostrata var. microcarpa F. Muell. ex Maiden & Betche, Census New South Wales Pl. 68 (1916); A.
semibaccata var. microcarpa (Maiden & Betche) Aellen, Bot. Jahrb. Syst. 68: 412 (1938).  T: Bamaneroo
[Lake Pamamaroo], N.S.W., 28 Oct. 1860, [H. Beckler]; holo: MEL 607130; iso: NSW.

Illustration: G. M. Cunningham et al., Pl. W. New South Wales 242 fig. 44(16) (1982).

Small procumbent to erect perennial, to 30 cm high, monoecious. Leaves shortly
petiolate, narrowly elliptic, ¢. 10 mm long, entire, scurfy below, sparsely so above.
Flowers clustered in distal leaf axils. Fruiting bracteoles minutely pedicellate, compressed,
papery, rhomboid, ¢. 2 mm long and wide, smooth or rarely with 1 or 2 minute
tubercular appendages, united in lower half, scurfy pubescent. Seed circular; radicle
lateral, erect.

Found in western N.S.W.; evidently a rare species. Map 133.
N.S.W.: Delalah Downs, P. L. Milthorpe 5038 (NSW).

Some specimens of A. semibaccata from northern N.S.W. are similar to A. infrequens,
for this reason an infraspecific rank as indicated by Aellen may be appropriate for this
taxon. Unfortunately collections are too few to provide a sound basis on which to form
an opinion.

26. Atriplex semibaccata R. Br., Prodr. 406 (1810)

T: Port Jackson, N.S.W., R. Brown; holo: BM, n.v.

A. denticulata Mog. in DC., Prodr. 13(2): 97 (1849). T: Port Jackson, N.S.W., F. Bauer; Swan River,
W.A., J. Drummond 80, 228; syn: n.v.

A. neurivalvis Domin, Biblioth. Bot. 89: 65 (1921). T: Hughenden, Qld, Feb. 1910, K. Domin 3719;
holo: PR.

A. semibaccata var. gracilis Aellen, Bot. Jahrb. Syst. 68: 411 (1938). T: near Melbourne, Vic.,
F. Mueller; Port Adelaide, S.A., F. Mueller; between Port Adelaide and Adelaide, S.A., F. Mueller; syn:
all n.v.

A. semibaccata var. appendiculata Aellen, op. cit. 412. T: South Australia, F. Mueller; syn: n.v.; Swan
River, W.A., J. Drummond 222; syn: MEL.

?A. semibaccata var. biformis Aellen, op. cit. 412.  T: Cooranga, Qld, 1925, C. T. White 2493; iso: BRI.

A. flagellaris Wooton & Standley, Contr. U.S. Natl. Herb. 16: 119 (1913), fide Reed in Lundell, Fl. Texas
2:59(1969). T: Mesilla Valley, New Mexico, U.S.A., P. C. Standley 490; n.v.

Illustrations: F. Mueller, Iconogr. Austral. Salsolac. PI. t. 8 (1889); G. M. Cunningham et al., Pl. W. New
South Wales 242 fig. 44(25) (1982).

Prostrate or decumbent perennial herb with slender spreading branches arising from a
woody taproot, monoecious. Leaves thin, oblong-elliptic, obtuse, shortly petiolate, 1-2 cm
long, almost glabrous above, scaly beneath, margin sinuate, dentate to entire. Male

109



Atriplex CHENOPODIACEAE

flowers in small glomerules in distal axils; female flowers in scattered axillary clusters.
Fruiting bracteoles minutely pedicellate, rhomboid, 2-5 mm long and wide, acute, red and
succulent (in southern variation) or thin, dry and deltoid, coarsely reticulate when dry,
united in lower half, or only at base, glabrous; margin entire or with 1-4 small teeth;
appendages absent or rarely 1 or 2 present. Seed with ascending radicle. Creeping
Saltbush, Berry Saltbush.

Widespread in southern Australia. Introduced for grazing in Tasmania and in many parts
of the mainland; usually found in heavy soil (sometimes slightly saline), in woodland,
near salt lakes, and as an invader of disturbed areas. Map 134.

W.A.: Fremantle, P. G. Wilson 8691 (PERTH). S.A.: Kapunda, D. E. Symon (ADW 23609). Qld:
Biloela, L. S. Smith 3495 (BRI). N.S.W.: Willandra, A. J. A. Sikkes (CBG 046252).  Vic.: Bendigo, 5
May 1947, F. Robbins (PERTH).

Intergrades with A. spinibractea in N.S.W. In QId and northern N.S.W. the bracteoles
are predominantly thin, dry, tending to deltoid in shape, whereas in the south and in
W.A. they are rhomboid and succulent. The variant with dry bracteoles found in northern
QId was described by Domin as A. neurivalvis.

27. Atriplex humifusa Paul G. Wilson, Fl. Australia 4: 323 (1984)

A. sp. (nr. semibaccata R. Br.), Paul G. Wilson in J. P. Jessop, Fl. Central Australia 55 (1981). T: 2.5
miles (4 km) NW of Kunoth Well, N.T., D. J. Nelson 2272; holo: PERTH; iso: NT.

Illustration: J.P. Jessop, op. cit.  Fig. 82(11) (1981).

Spreading prostrate to erect perennial herb to 0.3 m high, 1 m wide, monoecious. Leaves
thin, subsessile, elliptic to broadly elliptic or obovate, 8-30 mm long, apex obtuse to
rounded, margin entire to repand dentate, upper surface glabrescent, lower surface
densely scurfy. Male flowers in small glomerules 2-3 mm diam., in distal axils or forming
short spikes. Female flowers in axillary clusters. Fruiting bracteoles subsessile, thin, flat,
deltoid to cordate, acute or obtuse 4-6 mm long and wide, free to base, entire or sparsely
denticulate, reticulate, scurfy. Seed transversely elliptic; radicle ascending.  Fig. 20R.

Found in south-eastern N.T. and central-western QId; usually in heavy soil. Map 135.
N.T.: Mt Riddock Stn, T. S. Henshall 964 (NT).  Qld: 16 km N of Urandangie, R. A. Perry 839 (NT).
Possibly grading south-eastwards into A. semibaccata.

28. Atriplex spinibractea R. Anderson, Proc. Linn. Soc. New South Wales 55: 496
(1930) as spinibractum.

T: Minore, N.S.W., Feb. 1899, J. L. Boorman; holo: NSW.

Illustrations: R. Anderson, op. cit. t. 18, fig. 4; G. M. Cunningham et al., Pl. W. New South Wales 242
fig. 44(26) (1982).

Prostrate herb with wiry branches, monoecious. Leaves shortly petiolate, narrowly elliptic
to narrowly obovate, 5-20 mm long, entire to remotely denticulate, scurfy lepidote below,
sparsely scurfy above. Male flowers in small glomerules in terminal axils. Female flowers
solitary or paired in leaf axils. Fruiting bracteoles scurfy, shortly stipitate (c. 1 mm), free
to base, flat, deltoid, 3-6 mm long, acute, toothed, several short spine-like appendages
present on each face (these sometimes united at their base to form a spiny semicircular
rim). Seed semicircular; radicle lateral, erect.

Found in central and eastern N.S.W. and south-eastern Qld. Map 136.

Qld: Meandarra—Glenmorgan road, R. W. Jackson 1604 (BRI). N.S.W.: Narromine, C. W. E. Moore
357 (CANB); Coonamble, Feb. 1923, Haviland (MEL).

Plants intermediate in morphology between this species and A. semibaccata have been
collected; some of these may represent a distinct species.
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Atriplex crassipes 123. Atriplex crassipes
var. crassipes var. appendiculata
Atriplex pseudocampanulata 126. Atriplex eardleyae
Atriplex turbinata 129. Atriplex intermedia
Atriplex sturtii 132. Atriplex limbata
Atriplex semibaccata 135. Atriplex humifusa
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29. Atriplex fissivalvis F. Muell., Fragm. 9: 123 (1875)

Haloxanthium fissivalve (F. Muell.) Ulbr., Nat. Pflanzenfam. 2nd edn, 16c: 521 (1934). T: between
Youldeh and the Elizabeth River, S.A., 1875, Young; holo: MEL.

Ilustrations: F. Mueller, Iconogr. Austral. Salsolac. PI. t. 1 (1889); J. M. Black, Fl. S. Australia 2nd edn,
fig. 369 (1948); G. M. Cunningham et al., Pl. W. New South Wales 239, 242 fig. 44(8) (1982).

Open annual herb 10-30 cm high, branching from base, monoecious. Leaves thin, ovate
to sub-orbicular, obtuse, entire or sinuate, scaly tomentose, lamina 10-20 mm long,
petiole 5-10 mm long. Flowers in axillary glomerules including those of basal leaves.
Fruiting bracteoles sessile, flat, broadly deltoid, c. 4 mm high and wide, glossy, promin-
ently nerved, deeply divided into 3-5 major narrow lanceolate lobes and smaller basal
teeth, appendages basally attached, either flat or somewhat inflated and similar in shape
to the bracteoles but somewhat smaller. Seed broadly elliptic, transversely positioned;
radicle directed tangentially from the vertical.  Fig. 20S.

Found in central, north and north-eastern S.A., far south-western Qld, and north-western
N.S.W., on stony tablelands. Map 137.

S.A.: Mt Alexander, D. E.Symon 9122 (ADW). QIld: Birdsville, D. E. Boyland 193 (BRI). N.S.W.:
Koorningbirry [c. 200 km NNW of Broken Hill] Sept. 1887, W. Baeuerlen 202 (MEL).

30. Atriplex quadrivalvata Diels, Bot. Jahrb. Syst. 35: 182 (1904)

Haloxanthium quadrivalvatum (Diels) Ulbr., Nat. Pflanzenfam. 2nd edn, 16c: 521 (1934). T: near
Bullabulling, W.A., L. Diels 5212; n.v.

Illustration: J. P. Jessop, Fl. Central Australia fig. 82(23) (1981).

Annual or short-lived perennial c. 20 cm high, branching from near base, monoecious.
Leaves, inflorescence, and young branches covered with white globular to tubular
vesicular hairs. Leaves broadly ovate, 5-10 mm long, entire, rounded to cordate at base,
sessile or very shortly petiolate, crowded towards branch apices. Flowers in axillary
glomerules, containing one male and several female. Fruiting bracteoles cordate to
orbicular, ¢c. 4 mm long and wide, spinulose on margin, sessile or almost so; appendages
attached near base of each bracteole, similar in shape to valves but half as wide, or
absent. Seed with lateral erect radicle. Fig. 20T.

Found in south central W.A., north central S.A., and south central N.T., usually in heavy
soil.

Fruiting bracteoles with a flat orbicular appendage. 30a. var. quadrivalvata

Fruiting bracteoles without appendages 30b. var. sessilifolia

30a. Atriplex quadrivalvata Diels var. quadrivalvata

A. hochreutineri R. Anderson & Aellen ex Aellen, Candollea 4: 505 (1931). T: Coolgardie, W.A., 1905,
B. P. G. Hochreutiner 2925; syn: NSW, Kalgoorlie, W.A., 1929, A. Meebold 6819; syn: NSW.

Fruiting bracteoles with an appendage near base similar in shape but about half as wide as
the valves.

Found over the entire range of the species. Map 138.

W.A.: Comet Vale, W. E. Blackall 1403 (PERTH). N.T.: Mt Beddome, P. K. Latz 5228 (NT). S.A.
1.6 km N of Wintinna Stn, D. E. Symon 2729 (ADW).

30b. Atriplex quadrivalvata var. sessilifolia (Ising) Ising, Trans. Roy. Soc. S.
Australia 81: 166 (1958)

A. sessilifolia Ising, Trans. Roy. Soc. S. Australia 78: 111 (1955). T: Mt Willoughby Stn, S.A., 12 Aug.
1952, E. H. Ising 3570; holo: AD; iso: NSW.

Fruiting bracteoles without appendages.
Found in northern S.A.  Map 139.
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S.A.: Evelyn Downs, E. H. Ising 3831 (AD); Mt Willoughby, P. L. Milthorpe 3112 (NSW).
This variety appears to hybridise or intergrade with the typical one.

31. Atriplex muelleri Benth., Fl. Austral. 5: 175 (1870)

T: Peak Downs, QId, F. Mueller; lecto: K, fide P. Aellen, Bot. Jahrb. Syst. 68: 370 (1937).
[A. rosea auct. non L.: F. Mueller, Fragm. 7: 9 (1869)]

Illustrations: F. Mueller, Iconogr. Austral. Salsolac. PI. t. 7 (1889); G. M. Cunningham et al., Pl. W. New
South Wales 242 fig. 44(18) (1982).

Spreading to erect herb branching from base, to 30 cm high. Leaves thin, broadly
obovoid, apex rounded, base cuneate and passing into petiole % length of lamina, in all
15-30 mm long, margin undulate to sinuately lobed, upper surface glabrescent, lower
surface scaly. Male flowers clustered in terminal axils. Female flowers in scattered
axillary clusters. Fruiting bracteoles sessile or almost so, bluntly deltoid to circular,
swollen, hard, smooth, c. 3 mm long and wide at apex, connate except at the rounded
apex, valves herbaceous, forming a narrow denticulate margin around apex of bracteole;
appendages absent. Seed circular, radicle lateral, erect. Mueller’s Saltbush.  Fig. 20U.

Found in Qld, far eastern N.T., northern N.S.W., and far north-eastern S.A. Map 140.

N.T.: Tobermory Stn, P. K. Latz 2531 (NT). S.A.: Innamincka, 29 May 1957, S.A. Pastoral Board
(AD). Qld: c. 10 km E of Hughenden, R. A. Perry 3607 (PERTH). N.S.W.: c. 16 km N of Bourke,
C. W. E. Moore 7460 (CANB).

32. Atriplex suberecta I. Verd., Bothalia 6: 418 (1954)

T: from South Africa; n.v.

Illustrations: I. C. Verdoorn, op. cit. 419, fig. 2; G. M. Cunningham et al., Pl. W. New South Wales 242
fig. 44(29), 245 (1982).

Sprawling herb branching from base, to 60 cm high, monoecious. Leaves thin, narrow to
broadly rhomboid, 15-30 mm long, coarsely serrate, shortly petiolate; upper surface
glabrescent, lower surface somewhat scurfy. Male flowers in subterminal clusters. Female
flowers in axillary clusters. Fruiting bracteoles shortly stipitate the stipe sometimes
thickening with age; bracteoles rhomboid, acute, c. 2-5mm long, * flat or convex,
connate in lower half, thin or somewhat thickened with age, scurfy pubescent; margin
entire in lower half, 2-4 toothed in upper half. Seed circular; radicle lateral, erect.  Fig.
21A.

Found in southern Australia, around lakes or dams, also coastal; considered naturalised in
S Africa. Map. 141.
W.A.: Carnamah, T. E. H. Aplin 444 (PERTH). S.A.: Edithburg, D. E. Symon 2032 (ADW). N.S.W.:

Menindee, 3 July 1948, D. L. W. Henderson (NSW).  Vic.: Birchip, R. V. Smith 67/60 (MEL). Tas.:
Little Chalky Is., J. S. Whinray 1342 (MEL).

33. Atriplex elachophylla F. Muell., Fragm. 7: 8 (1869)

T: Sturts Creek, [?W.A.], F. Mueller; holo: K.

A. semibaccata f. tenuis Bailey, Queensland Agric. J. 25(4): 164 (1910); A. elachophylla var. tenuis
(Bailey) R. Anderson ex Ulbr., Nat. Pflanzenfam. 2nd edn, 16c: 517 (1934). T: Windorah, Qld,
W.H. Rose; n.v.

A. varia Ewart & O. Davies, Fl. Northern Territory 94, t. 11 (1917). T: Henbury Stn, N.T., 9 Mar.
1911, G. F. Hill 42; syn: MEL; c. 96 km NE of Camp II, N.T., 7 June 1911, G. F. Hill 284a; syn: MEL.

Illustrations: G. M. Cunningham et al., Pl. W. New South Wales 238, 242 fig. 44(7) (1982).
Erect perennial to 50 cm high. Leaves varying from narrowly-elliptic to elliptic,
subsessile, 2.5-5 mm long in the north, up to obovate, 10-40 mm long in the south,

entire to strongly sinuate-dentate; upper surface glabrescent, lower surface scurfy to scaly.
Male flowers in small glomerules 2-3 mm diam. in terminal axils. Female flowers in
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scattered axillary clusters. Fruiting bracteoles sessile, united into a swollen campanulate
tube 1.5-2.5 mm long, or rarely tube narrowly deltoid and passing into a short stipe; apex
truncate to rounded, entire or 3-toothed; appendages small and tooth-like, 1-4 on each
face, or absent. Fig. 21B.

Found in northern and east-central W.A. eastwards into central and south-western Qld
and north-western N.S.W. Map 142.

W.A.: 64 km S of Broome, A. C. Beauglehole 11280 (PERTH).  N.T.: Mt Wedge Stn, A. O. Nicholls
898 (NT). S.A.: Mt lllbillee area, A. C. Beauglehole 25629 (PERTH).  Qld: Emerald, S. L. Everist
2504 (BRI).  N.S.W.: 75 km W of Wanaaring, S. Jacobs 3128 (NSW).

The northern and southern variants of this species differ greatly in leaf shape and size,
but somewhat less in bracteole dimensions; these variants grade evenly into<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>