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Wildflowers Of The High Country 
Recent issues of Australian Plants have moved from the tropics, to plants 

of temperate areas, and now to plants of the high or cold areas. There have 
been numerous issues on this theme, each presenting the problems and the 

joys from diverse aspects using different groups of plants. Our most recent 

issue on this subject was No. 96 and readers are advised to refer to that 
issue to round off this subject. 

CONTENTS 

Cushion Plants 

To meet the widest range of interests and provide a future reference: : : 
1. Our professional botanists publish the results of their scientific research in their 

journals, usually very ““heavy’’ reading. They often describe new species of plants or 
change names of species, information that is required by many. The article opposite 
summarises a sizeable book on the subiect. Still too technical for many? Then 
skip to the following: 
A glimpse of high country scenery and beautiful flowers should bring pleasure to all. 
Nowhere else will you see wildflowers as featured in this and other issues of 
Australian Plants — exceptional value for this alone. 
A scene at the top of Mount Field in Tasmania (page 337) also features the unique 
“cushion plants’’. For description and cultivation. see pages 349 and 352. 
Experienced horticulturalists in Tasmania present the results of years of competent 
observation as indexed below. They are presented at the rear of this issue so that 
they may be associated with the supporting colour plates; many would say they are 
of major interest. 
‘“Cuttings — Vegetative Propagation’” presented in a detailed, practical,” easily 
followed manner. Previous issues have given details of simple methods of propagation 
by seed. References to propagation by cuttings have been snippets of experiences 
possibly implying some deep mystery, special technique or competence; or that 
special facilities are necessary. This article puts it all together, why not try it yourself? 
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Australian Plants — Your Journal 

. Mary McEvoy 366 
.......... Norma Ali 370 
Marion Simmons 374 
Alex S. George 376 

Australian Plants is produced on a non-profit-making basis by honorary officers. While 
SGAP NSW Ltd is responsible for this task they do so with every sense of responsibility 
to produce a periodical of which members throughout Australia, indeed all Australians, 
could be proud. This not only involves the need to produce a beautiful product but one 
that is accurate, and a significant contribution to the understanding and preservation of our 
Australian flora. 

Regrettably many issues have been late. We have been more concerned that they are 
accurate and to the highest possible standard in every respect, rather than on time. How- 
ever every effort is being made to meet these high standards and produce the product on 
time and with your help we expect to be able to do this in the future. 

We need articles or comments on aspects of cultivation and propagation of wild- 
flowers. What have you been successful with or what are your problems? 

We need good colour slides. If you have a few that you consider are good, send 
them to the editor for inspection. If you are a good photographer, then why not take up 
the challenge and see how you can help? 

COVER PLATE 
Euphrasia gibbsiae ssp. pulvinestris Photography by W. R. Barker 

A small perennial whose glabrous branches with erect few-toothed leaves topped 
by clusters of imperfectly lined white flowers are crowded together. It forms a striking 
display on the cushion plant expanses on the western part of the Mt Field massif, 
Tasmania, its only known location. Colour plates on page 337 show the habitat of this 
species on the highlands of Tasmania, and the type sub-species of Euphrasia gibbsiae. 
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Euphrasia 
The Australian Eyebrights 

by W. R. Barker, State Herbarium, Adelaide 

Botanic Gardens, Adelaide. 

The Australian eyebrights must rate among our most attractive herbaceous 
plants, in keeping with their many common garden relatives in the Scrophula- 
iaceae in the fox-gloves, monkey-flowers, snapdragons, hebes and veronicas, 
calceolarias and so on. The flowers of the 18 Australian species are pollinated 
by native bees, the two-lipped corollas ranging from white to lilac, sometimes 
with a large yellow to orange blotch in the mouth. With Euphrasia scabra 
and E. orthocheila, the corolla is yellow. The corolla lobes in several groups of 
species are marked vividly in purple lines. The dark box-like anthers are united 
in a rigid horse-shoe arrangement under the corolla hood, with a series of 
awns projecting down into the mouth. These awns presumably catch on the 
bee visiting the flower for pollen and nectar, promoting a trickle of pollen 
through the hair-lined slits of each anther cell onto parts of the bee. The pollen 
is transferred to the stigma of another flower by the bee. 

Despite their showiness, and apart from some short-term success at 
transplanting from the wild to the garden, there is no record of successful 
propagation of the Australian species. Germination trials, commenced recently 
at the Adelaide Botanic Gardens, at their initial stages seem to confirm indica- 
tions from my own earlier efforts that a strict set of environmental conditions 
will be required for germination. A preliminary report of these trials is present- 
ed in an article on page 347. In searching for the secret to germination and 
subsequent propagation, two characteristics of Euphrasia may prove important. 

First, the fine rootlets of all species bear tiny nodules (haustoria). These 
haustoria provide connections with water-conducting tissues in the fine roots 
of other plants. Euphrasia is one of about 20 genera making up the tribe 
Rhinantheae, which, with another tribe, the Gerardieae, are able to benefit 
from parasitising a variety of plants while still being able to manufacture their 
own carbohydrates through the process of photosynthesis because of the 
presence of the green pigment chlorophyll. As such they form an intermediate 
group between the free-living Scrophulariaceae and the closely allied, fully 
parasitic broom-rapes (Orobanchaceae). 

Second, the species and subspecies of Euphrasia in Australia often show 
narrow ecological requirements, sometimes occupying adjacent habitats, as 
for example seen in the subspecies of E. collina around the summit of Mt. 
Kosciusko. There, in the alpine regions, ssp. lapidosa occurs in bare stony 
ground (fjaeldmark) and ssp. glacialis in short wet turf, while ssp. diversicolor 
occupies the extensive tall alpine herbfields. This last subspecies also grows 
in margins of subalpine bogs, with ssp. paludosa extensive in surrounding sub- 
alpine grasslands. The genus, spread through most temperate and alpine 
regions of both hemispheres, shows perhaps its greatest morphological and 
ecological diversity here in Australia. Is it possible that for successful propa- 
gation from seed, a number of ecological characteristics of the habitat must 
be duplicated? Time will tell. 

Would-be propagators must take heed of another characteristic of 
Euphrasia in Australia. Most species and subspecies are rare. Some indeed 
have become extinct or face extinction. It is highly undesirable for those not 
authorised to attempt to propagate rare or endangered species. 
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Euphrasia caudata (above) Photography by W. R. Barker 

A slender glandular-hairy annual to over 30 cm tall, mainly in sub-alpine parts of 
the Australian Alps. Its many-toothed leaves and bracts have a long apical lobe and 
the flowers are usually violet to pink with an orange nectar guide on the lower side of 
the throat. 

Euphrasia gibbsiae ssp. gibbsiae (opposite top & bottom) 
; Photography by W. R. Barker 

This species is commonly found within alpine heath. It is shown here among 
cushion plant expanses on Mt Field West, together with its common associate Astelia 
alpina (pineapple grass). The clusters of showy white flowers lined prominently with 
yellow nectar guides in the mouth and deeper in the throat are shown in the close-up 
of a head of flowers from a plant on the Rodway Range. Note how the bracts and leaves 
are conspicuously glandular hairy and many-toothed. 

Cushion Plants 

Featured also in the scene on Mt. Field, Tasmania (top left), are the cushion plants. 
Which species are shown are pointed out in a special caption on page 352. 
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This means that the choice for propagation is limited to a few non-glandular 

hairy perennials with white to lilac corollas, e.g. E. collina ssp. paludosa and 
ssp. collina. Species with striated corollas are generally at best rare and confined 

to reserved areas, mainly alpine; the few that are not endangered (e.g. E. striata) 

are easily confused with others which are. Care should be taken to establish 
the identity of plants first by recourse to your State’s Herbarium, and to remove 
seed only from large populations. 

Euphrasia — Groups or Sections 

For a genus of plants containing many species, it is often convenient to 

group them into botanical sections based on similar features. 

Of the 14 sections of Euphrasia in the world, Australia is represented by 

six, distinguished as follows: 
1a. Anther backs glabrous [Perennial.] 

2a. Rearmost pair of anther awns (1.5)2.5-3.2 mm long, as long as or longer than 
anthers, needle-shaped or sometimes twisted or flattened and erose the tip. 
Corolla lacking striations [Branches or shoots on main inflorescence-bearing axes 
occurring at widely spaced groups of consecutive nodes.] ........c.cccccciiiiiiiininnnn... 

Sect. Phragmostomae 
2b. Rearmost pair of anther awns 0.2-0.8 mm long, shorter than anthers, needle- 

shaped, entire. Corolla partially to extensively striated. 
3a. Branches or shoots on main inflorescence-bearing axis(es) developing in basi- 

petal sequence in consecutive axils from 1-few nodes below inflorescence. 
Sect. Cuneatae 

3b. Branches or shoots on main inflorescence-bearing axis{es) developing in no 
fixed sequence, not consistently in consecutive nodes if high above ground 
level, ioften only - near-ground: level ... i aiaaii. Sect. Striatae 

1b. Anther backs of at least posterior pair of stamens, hairy. . 
4a. »Corollagstriateda 5 i Lo e T e Sect. Lasiantherae 
4b. Corolla lacking striations. 

5a. Perennial. Branches or shoots on main inflorescence-bearing axis(es) 
developing in no fixed sequence, not consistently in consecutive nodes if 
high above ground level. Upper corolla lobes coplanar, facing forward. 

Sect. Australes 
Bb. Annual. Branches or shoots on main infiorescence-bearing axis developing in 

basipetal sequence in consecutive nodes high above around level from 1-few 
nodes below inflorescence. Upper corolla lobes facing to side or coplanar. 

Sect. Scabrae 

Section Cuneatae 
Euphrasia ramulosa is the only Australian species in this section. It is the 

one species in north-eastern New South Wales with prominently striated 

corollas. By its perennial, much-branched habit (Fig. A-1) and subpetiolate 

leaves it is considered to be a relict of Euphrasia as it existed millions of years 

ago. 

Section Phragmostomae 

Euphrasia phragmostoma, only recently rediscovered on the cliffs of the 

Tasman Peninsula, is the sole member of this section. A particularly luxuriant 
perennial with subpetiolate leaves (Fig. A-5) showy flowers and peculiar 
long-awned anthers (Fig A-14), its restricted range and habitat place it at risk. 

Section Striatae 

Apart from an outlying subspecies of E. gibbsiae on Mt. Baw Baw in 
Victoria’s eastern highlands, this section of perennials is confined to Tasmania, 

where it may be distinguished by its usually prominently striated corollas 
(Fig. A-11) and glabrous anther backs. Well known to mountain trampers will 

be E. striata and the more common subspecies of E. gibbsiae. E. semipicta 

and E. sp. ‘Southport’, two relatives of E. striata, are restricted to parts of 
south-east lowland Tasmania. E. hookeri, rare in alpine blanket-bogs, has 
leaves (Fig. A-8) which are strangely hand-like. 

The colour plates on pages 333, 334, 337, 345 and 348 show these 

Tasmanian species in their natural habitat together with close-up detail photo- 

graphs of the flowers. 
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DURATION AND BRANCHING PATTERN 
Perennial Annual 

Branching at ground level, 
simple above 

Branching above ground Branching above ground level, 
level and sporadic 2 basipetal, in consecutive nodes 

LEAVES 
Subpetiolate Sessile 

Serrate Teeth finger-like 

COROLLA Striated 
Lacking prominent lines 5mm ] 

10 

Lower lip Lower lip 
lacking blotch with blotch 

ANTHERS Backs glabrous 
Backs hairy 

mm 

Rear awn (a) sharp-pointed, Rear awn (a) erose, 
shorter than locule (1) longer than locule (1) 

Key characters for identifying Euphrasia in Australia. (1, E. lasianthera; 2, 9, E. collina ssp. osbornii: 
3, E.ramulosa; 4, E. eichleri; 5,14, E. phragmostoma; 6, E. collina ssp. diversicolor; 7,11, 13, E. gibbsiae 
ssp. subglabrifolia; 8, E. hookeri; 10,12, E. caudata.) s = sessile gland patches on lower side of leaves; 
y = yellow blotch.) (Drawings by L. Dutkiewicz). 
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Euphrasia collina ssp. diversicolor (opposite, top) Photography by W. R. Barker 
This plant presents massed summer displays of varied colours in tall alpine herb- 

fields which abound on the summit regions of the Snowy Mountains, here shown with 
Celmisia sp. (silver snow daisy) with which it is frequently associated. 

Euphrasia collina ssp. tetragona (opposite, bottom) Photography by W. R. Barker 
In the sand-heaths on calcareous sands across southern Australian occur rare 

localised populations of this non-glandular hairy subspecies. Shown is the lilac-flowered 
Kangaroo Island variant with broad sparingly toothed leaves, it is confined to coastal sites. 

Euphrasia collina ssp. collina (above) Photography by W. R. Barker 
This widespread subspecies forms localised populations in the understorey of 

sclerophyll forests of Victoria and Tasmania. Its non-glandular leaves and bracts have 
usually only one pair of teeth, and its striking flowers, varying from white to deep lilac 
are not striated. 
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Section Australes 

This section of perennials with non-striated corollas contains two very 

rare, proposed relictual species in eastern Australia in the Blue Mountains 
(E. bowdeniae) and the McPherson Range (E. bella). Morphologically diverse 

and ecologically widespread E. collina is the Euphrasia most commonly seen 
in Australia. It has 14 closely related subspecies, some very restricted in 

range and habitat. Three of these subspecies are shown in the colour plates 

over, one showing its typical habitat. E. collina ssp. glacialis is featured in 

a colour plate in Volume No. 7, Issue No. 60 (page 356), an issue devoted 
to Alpine Wildflowers. In the Mt. Hotham-Bogong region of the Victorian Alps 
occurs E. crassiuscula whose calyx and bracts have woolly margins; its three 
subspecies differ in characteristics separating sections Australes and Striatae 

and as a result it is considered to have originated by hybridization. 

Section Lasiantherae 

The three geographically restricted striated-flowered species belonging 

to this section, one floriferous perennial (E. lasianthera) and two annuals 

(delicate E. eichleri and tiny E. alsa), reach the alpine heights between Mts 

Buller and Kosciusko in the Australian Alps. E. lasianthera is shown in the 

colour plate on page 345. 

Section Scabrae 

This last section contains five slender annual species with unusually 
elongated, non-striated corollas; but for E. scabra once widespread across 

Southern Australia, all occur in lowland to subalpine sites in eastern Australia. 

Yellow-flowered E. scabra and E. orthocheila are close to extinction. Amongst 

the lilac-flowered species this fate has possibly already been met by E. arguta. 
Occurrences of E. caudata (colour photograph on page 336) and E. ciliolata 
in less accessible subalpine habitats may help explain their survival in greater 

numbers to date. 

REGIONAL KEYS TO EUPHRASIA IN AUSTRALIA 
The following keys to the 42 named species and subspecies of Euphrasia in 

Australia are a guide only, owing to their close relationship and overlapping character 
differences, and also the possibility that you may have an unnamed taxon or intergrade. 
To ensure accurate identification the detailed keys in the Euphrasia revision should be 
used, all characters being determined and given equal weight. 

Euphrasia of Queensland, north and central New South Wales 
1a. Annual. 

2a. Corolla yellow. 
3a. Lé[l)g)er leaves entire or with 1 pair of teeth. (Northern montane N.S.W., south 

43, Plant: .glandular: hairy {22 Endangered)s bl mnne i n s 
E. orthocheila W. R. Barker ssp. orthocheila. 

4b. Plant lacking glandular hairs (? Endangered). E 
E. orthocheila W. R. Barker ssp. peraspera 

3b. Upper leaves usually with 2-3 pairs of teeth. (Central N.S.W. and southwards 
2 extinctiiniregion)s si S il e et s e e E. scabra R.Br. 

2b. Corolla lilac. 
ba. Upper leaves with 1-2 pairs of teeth. (Northern montane N.S.W.; ? rare). ........ 

E. ciliolata W. R. Barker 
5b. Upper leaves with 3-4 pairs of teeth (Central N.S.W.; ? extinct). E. arguta R.Br. 

1b. Perennial. 
6a. Corolla white, with purple lines. Anther backs glabrous. (Northern montane N.S.W.; 

rane) s R e e s E. ramulosa W. R. Barker 
6b. Corolla white to lilac, without prominent lines. Anther backs hairy. 

7a. Upper leaves entire or with 1 pair of teeth. (Blue Mtns.; ? endangered). ............ 
E. bowdeniae W. R. Barker 

7b. Upper leaves with 2 or more pairs of teeth. 
8a. Leaf subpetiolate, base gradually long-attenuated. (McPherson Ra; ? endanger- 

ed)ii i R Rt e T e R E. bella S. T. Blake 
8b. Leaf sessile, base cuneate to rounded. 

9a. Calyx and bracts glandular hairy. (Northern N.S.W. and southwards; 
dvrare) o i a E. coilina R.Br. ssp speciosa (R.Br.) W. R. Barker 

9b. Calyx and bracts + glabrous, lacking glandular hairs. 
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Euphrasia of Queensland, north and central New South Wales—cont’d 
10a. Upper leaves with 2-4 pairs of teeth. Base of plant usually without 

glandular hairs. (Throughout region; not at risk). ..oceoevvevvereiviiiininnn.. 
E. collina R.Br. spp. paludosa (R.Br.) W. R. Barker 

10b. Upper leaves with 4-6 pairs of teeth. Base of plant glandular hairy. 
(Nandewar, Warrumbungle Ras., N.S.W.; ? vulnerable). ................. 

E. collina R.Br. ssp. nandewarensis W. R. Barker 
9c. Calyx and bracts covered with eglandular hairs. (Once widespread, now 

endangered) ............ E. collina R.Br. ssp. muelleri (Wettst.) W. R. Barker 

Euphrasia of Southern mainland Australia 

1a. Annual. 
2a. Corolla white with purple lines. 

3a. Plant up to 6 cm, rarely 7 cm tall. Upper leaves with 1-3, usually 2 pairs of 

teeth. (Alpine-subalpine tracts, Mt. Bogong to Dargo High Piains, Vic.: vulner- 
ghotale o . e L s R .. E. eichleri W. R. Barker 

2b. Corolla lilac. (Montane-subalpine Australian Alps, not at risk; an allied sp. in 
Biue Mihse 2oexttifet) 0l 0 caudata (J. H. Willis) W. R. Barker 

2c. Corolla yellow. (Extinct in most of montane to lowland southern Australia, now 
oniy.ineWsAS Tas.; endangered). sl s i e b miin E. scabra R.Br. 

1b. Perennial. 
4a. Sorolla white to lilac, with prominent purple lires. (Alpine-subalpine tracts, eastern 

ic.). 
5a. Calyx and bracts lined by white eglandular hairs, outer surface lacking glandular 

naks. Wit BogoRa M Beathierton rarel o 0 B i i 
E. crassiuscula Gandoger ssp. eglandulosa (J. H. Willis) W. R. Barker 

5b. Calyx and bracts externally glandular hairy, without prominently eglandular hairy 
margin. 

6a. Leaves with 1-7 pairs of teeth. Anther backs hairy. (Mt. Buller-Mt. Howitt; 
rare)iis i s e R lasianthera W. R. Barker 

6b. Leaves with 1-2 pairs of teeth. backs glabrous. (Mt. Baw Baw; 
? vulnerable). E. gibbsiae Du Rietz ssp. subglabrifolia (Du Rietz) W. R. Barker 

4b. Corolla white to lilac, not prominently lined. 
7a. Calyx and bracts glandular hairy. 

8a. Plant branched to well above ground level. 
9a. Upper leaves with 0-2, usually 1 pairs of teeth. (Eastern and western Vic., 

southeast S.A.; ? vulnerable). ... 
E. collina R.Br. ssp. alycina (Gandoger) W. R. Barker 

9b. Upper leaves with 1-8, usually 3-6 pairs of teeth. (Central-southern S.A.; 
endangered) .. h il T E. collina R.Br. ssp. osbornii W. R. Barker 

8b. Plant branched near ground level only. 
10a. Upper leaves with 0-3, usually 1-2 pairs of teeth. Corolla white. (Alpine 

turf, Snowy Mtns., N.S.W.; vulnerable). 
E. collina R.Br. ssp. glacialis {Wettst.) W. R. B 

10b. Upper leaves with 1-8, usually 2-4 pairs of teeth. Corolla white to lilac. 
11a. Upper internodes shorter than leaves. Plant 3-11 cm tall. Corolla lilac, 

yellow-blotched. (Alpine fjaeldmark, Snowy Mtns., N.S.W.: vulnerable). 
E. collina R.Br. ssp. lapidosa W. R. Barker 

11b. Upper internodes longer than leaves. Plant 10-50 cm tall. 
2a. Corolla white to lilac, with yellow blotch. Seed 0.9-1.9 mm long. 

(Tall alpine herbfield, subalpine bogs, Snowy Mtns., N.S.W.: not at 
risk) B e e E. collina R.Br. ssp diversicolor W. R. Barker 

12b. Corolla lilac, ? lacking yellow blotch. Seed 0.4-1 mm long. (Lowland, 
montane:rsoutheast AUSt; t 2 rare)i . oif ik G il s 

E. collina R.Br. ssp. speciosa (R.Br.) W. R. Barker 
7b. Calyx and bracts externally lacking glandular hairs. 

13a. Calyx and bracts externally covered with eglandular hairs. (Once widespread 
in southeast mainland, now endangered). ... 

E. collina R.Br. ssp. muelleri (Wettst.) W. R. Barker 
13b. Calyx and bracts externally glabrous (but not margins). 

14a. Calyx and bracts lined by dense long white eglandular hairs. (Alpine-sub- 
alpine, Mt. Bogong-Mt. Hotham, Mt. Buffalo, Vic.). 

15a. Base of plant glandular hairy. Corolla lilac. (? vulnerable). 
E. crassiuscula Gandoger ssp. glandulifera W. R. 

16b. Base of plant lacking glandular hairs. Corolla white to lilac. (Rare). 
E. crassiuscula Gandoger ssp. crassiuscula 

14b. Calyx and bracts with marginal eglandular hairs, if present, sparse and/or 
short. 

16a. Lower corolla lobes externally glabrous. [Leaves with usually 1-2 pairs 
of teeth.] (Sand-heath or coast, Vic. to W.A.; not at risk). .... 5 

E. collina R.Br. ssp. tetragona (R.Br.) W. 
16b. Lower corolla lobes externally hairy, at least in part. 

17a. Upper leaves with 0-2 pairs, usually 1 pair of teeth. (Rare in south- 
east=mainland) /s i E. collina R.Br. ssp. collina 

17b. Upper leaves with 1-3 or more pairs of teeth. (Montane-alpine N.S.W.- 
eastern Vic.; rare in west Vic., extinct in S.A.) 

er 

er 

er 
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V Euphrasia striata 



Euphrasia lasianthera (above & opposite top) Photography by W. R. Barker 
Possibly the showiest of all the Australian eyebrights, this luxuriant glandular-hairy 

perennial is confined to a small group of mountains in Victoria’s eastern highlands. 
The striations lining the flowers are often very intense and, unlike other species, focus 
attention on two yellow nectar guides central within the unusually open throat at the 
base of the stamens. The hairy anther backs are unusual in striated-flowered perennial 
species. 

Euphrasia striata (opposite, bottom) Photography by W. R. Barker 
The most common and widespread striated-flowered eyebright, this almost glabrous 

perennial of Tasmania’s mountain summits never.reaches 20 cm high, but forms attractive 
clumps in grassy openings in heath vegetation. 
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Lowland, montane Tasmania 

1a. Annual. Corolla yellow. (North and east; endangered) .........c.cccceeunnn... E. scabra R.Br. 
1b. Perennial. Corolla white to lilac. 

2a. Leaves subpetiolate, the base attenuate. Rearmost anther awn longer than anther 
locule, flat and twisted at tip. (Cliffs, Tasman Peninsula; endangered). ................ 

E. phragmostoma W. R. Barker 
2b. Leaves sessile, base rounded to cuneate. Rearmost anther awn shorter than anther 

locule, sharp. 
3a. Calyx, bracts and upper leaves glandular hairy. 

4a. Corolla with purple lines. Anther backs glabrous. 
5a. Branches and leaves near ground level glandular hairy. (Southport; ? extinct). 

E. gibbsiae Du Rietz ssp. psilantherea (FvM.) W. R. Barker 
5b. Branches and leaves near ground level lacking glandular hairs. (Button- 

grass plains, west and southwest; not at risk). ....ooooviiiiriiii e, 
E. gibbsiae Du Rietz ssp. kingii (W. M. Curtis) W. R. Barker 

4b. Corolla not prominently lined. Anther backs hairy. 
6a. Glandular hairs on calyx and, if present, on plant base’ very short (less 

than 0.1 mm). Upper leaves with 1-2 pairs of teeth. (East coast; vulner- 
abla)iter dn R At e e E. collina R.Br. ssp. ‘tasmanica’ 

6b. Glandular hairs on calyx and, if present, on plant base moderately long 
(0.1-0.5 mm). 

7a. Upper leaves usually 2-3 mm wide, with 1, rarely 2 pairs of teeth. 
(Launceston; Hobart; 2 endangered )i inin i i s L asus b s S 

E. collina R.Br. ssp. gunnii (Du Rietz) W. R. Barker 
7b. Upper leaves usually 3-6 wide, with 1-2, rarely 4 pairs of teeth. (East 

coast; vulnerable). 

3b. Calyx, bracts and upper leaves Iackmq glandular hairs. 
8a. Corolla at least partly lined in purple. Anther backs glabrous to hairy. 

9a. Cleft between upper corolla lobes 1-2.5 mm deep; lower lip 5.5-9 x 10-15 
mm. (Tasman Peninsula; ? vulnerable). ........ E. semipicta W. R. Barker 

9b. Cleft between upper corolla lobes 0.5-0.6 mm deep; lower lip 2-4 x 5-6 mm. 
(Southport; =2 endangered). ..o ol i it E. sp. ‘Southport’ 

8b. Corolla not prominently lined. Anther backs hairy. 
10a. Lowest corollas of main inflorescences 6.5-9 mm long along upper side. 

Capsules :4.5:7 mm: long. (% -Endangered)i. i i i i Srdn i S e 
E. collina R.Br. ssp. ‘Northwest Tasmania’ 

10b. Lowest corollas of main inflorescences 8.5-13.5, rarely 7.5 mm long. 
Capsules 7-9.5 or more, rarely 6 mm long. 

11a. Lowest lobes of corolla externally glabrous. (North coast; ? extinct 
there)2 st iy E. collina R.Br. ssp. tetragona (R.Br.) W. R. Barker 

11b. Lowest lobes of corolla externally hairy, at leact in part. 
12a. Plant branched in upper 4/5. (Lowland-montane east; not at risk). 

E. collina R.Br. ssp. collina 
12b. Plant simple in upper 4/5. (Upper montane, east and north; many 

variants/ ‘some. possibly: at risk)i s N an L n e 
E. collina R.Br. ssp. diemenica (Sprengel) W. R. Barker 

Alpine, subalpine Tasmania 

1a. Corolla not prominently lined. Anther backs hairy. (Widespread with local races, 
some possibly at risk). ........ E. collina R.Br. ssp. diemenica (Sprengel) W. R. Barker 

1b. Corolla prominently lined in purple, at least partially. Anther backs glabrous. 
2a. Upper leaves hand-like, with finger-like teeth in 3-7 pairs along apical margin. 

(West and southwest, in cushion plants; ? vulnerable) ................ E. hookeri Wettst. 
2b. Upper leaves with 1-4 pairs of teeth. 

3a. Calyx and bracts lacking glandular hairs. (Widespread; not at risk). .................... 
E. striata R.Br. 

3b. Calyx and bracts glandular hairy. 
4a. Base of plant glandular hairy. 

5a. Glandular hairs on lower parts of branches long, usually 0.3-0.4 mm or 
more. Upper leaves usually 6-9 mm wide. (Widespread; not at risk). ........ 

E. gibbsiae Du Rietz ssp. gibbsiae 
5b. Glandular hairs on lower parts of branches short, usually 0.05-0.2 mm. 

Upper leaves usually 4-6 mm wide. (Mt. Wellington; ? vulnerable). ............ 
E. gibbsiae Du Rietz ssp. wellingtonensis W. R. Barker 

4b. Base of plant lacking alandular hairs. 
6a. Plant branched to well above ground level. Upper leaves with 1-2, rarely 

3 pairs of teeth, longest tooth 0.8-1.5 mm. (Buttongrass plains, west and 
southwest:iinotati Fisk) e St e i e e T e 

E. gibbsiae Du Rietz ssp. kingii (W. M. Curtis) W. R. Barker 
Plant branched only in lower parts. 

7a. Upper leaves with 2-3, rarely 1, pairs of teeth. 
8a. Upper leaves widely spaced, the longest tooth 0.5-1 mm long. 

(? Buttongrass, Cradle Mtn.-King William Ra.; ? vulnerable). ............ 
E. gibbsiae Du Rietz ssp. microdonta W. R. Barker 

8b. Upper leaves usually overlapping, the longest tooth 0.8-2 mm long. 
{Heath, scuthwest: nat et plek) s o e ras e s e 

E. gibbsiae Du Rietz ssp. comberi (Du Rietz) W. R. Barker 
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Alpine, subalpine Tasmania—cont’d 
7b. Upper leaves with 1-2, rarely 3 pairs of teeth. 

9a. Corolla white with striations only partly extending onto lobes. Upper 
leaves often spaced apart. (Cushion plants, western Mt. Field massif; 
? vulnerable). ........ E. gibbsiae Du Rietz ssp. pulvinestris W. R. Barker 

9b. Corolla white to lilac with striations extending fully onto lobes. Upper 
leaves usually overlappmg (Heath, rocky sites, west and southwest; 
? vulnerable). ........ E. gibbsiae Du Rietz ssp. discolor W. R. Barker 

FURTHER READING 
Barker, W. R. (1983). Taxonomic studies in FEuphrasia L. {(Scrophulariaceae). A revised 

infrageneric classification, and a revision of the genus in Australia. J. Adelaide Bot. 
Gard. 5, 1-304. — Enquiries for purchase at $20 to, The Director, Botanic Garden, 
Adelaide, S.A. A book for the botanist. 

Costin, A. B., M. Gray, C. J. Totterdell and D. J. Wimbush (1979). "‘Kosciusko Alpine 
Flora”, (CSIRO, Melbourne/Collins, Sydney). Available from Editor, Australian Plants 
for $29.00. An excellent colour illustrated book. 

Kuijt, J. (1969). “The Biology of Parasitic Flowering Plants’’. (Univ. California Press, 
Berkeley). 

Stones, M. & W. M. Curtis (1967-78). ““The Endemic Flora of Tasmania’’, (Aerial Press, 
London). - 

Propagation of Australian Eyebrights 
Preliminary notes by W. R. Barker and T. J. Christensen, Adelaide Botanic Gardens, 

North Terrace, Adelaide 5000. 

European species of Euphrasia differ from the Australian species in their 

ready propagation. Studies, notably by Dr Peter Yeo of Cambridge Botanic 

Gardens, indicate that they germinate readily from seed and establish easily. 

The European species are annuals which in contrast to those from Australia 

are considered to have evolved gradually in step with man’s influence on 

their habitat, e.g. under pressures of grazing and mowing. 

Initial trials on germination and establishment of the seedlings ‘of Australian 

species have met with limited success. Seed of Euphrasia collina ssp. 

diemenica from the alpine zone of Mt Wellington, Tasmania (West 4870) showed 

good, if slow, germination at constant temperatures with and without treatment 
with gibberellic acid (GA;). Results are summarized in tables 1 & 2. Washing 

entailed use of distilled water for 24 hours; inhibitors would appear to have 

been removed. Germination commenced after 4 weeks at each temperature 

in the absence of GA; and 2% weeks under its influence. 
Table 1: Proportion of seed of Euphrasia collina ssp. diemenica germinated after four 
months in darkened incubators at a range of constant iemperatures. No germination 

occurred at 20°C or higher. 

Treatment Temperature (°C) 
(n = 50) 

5° 10° 15° 

Unwashed 4% 50% 10% 
Washed 42% 66% 28% 

Other batches of seed from the same or other taxa have failed to show 

significant germination. 
The seedlings from the above trial have shown almost no growth in the 

several months since potting out with a variety of host plants; most seem 
unlikely to survive. Mr Rodger Elliott of Montrose, Victoria, reports some 
success with striking cuttings of E. collina from the Mornington Peninsula, but 

they too failed to grow on. 

Obviously a number of unknown factors, requiring further investigation, 
are involved in both germination and establishment. = 
Table 2: Proportion of seed of Euphrasia collina ssp. diemenica germinated after 3 
months in a darkened incubator at 10°C in different concentrations of gibberellic acid. 

Treatment Gibberellic acid concentration 
(n = 25) (p.p.m. or mg/litre) 

50 200 400 1,000 

Unwashed 48% 56% 52% 36% 
Washed 76% 76% 80% 68% 
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Euphrasia gibbsiae ssp. discolor 

A beautiful plant, rare on mountain tops in western Tasmania; like ssp. pulvinestris 

Photography by W. R. Barker 

its leaves are few-toothed and without glandular hairs but the flowers differ in their 
variable colour from white to deep purple and in their prominent striations. 

Euphrasia — Further Notes 

Because of illness another article of special general interest on these 

fascinating plants has had to be deferred to a future issue. This was unfortunate 

as, to many, the above article could be regarded as ‘‘too technical’. When 

you come to learn more of our wildflowers you will find the above an excellent 

reference. — Editor. 

Other Wildflowers For Gardens In Cold Areas 

Articles on cultivation of our wildflowers in colder areas would normally follow the 
one opposite. However to associate them with good colour plates it was necessary to 
present them later in the book adjacent to the colour pages. 
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Cushion Plants 
Cushion plants derive their popular name from the unique moss-like growth 

which develops into slowly spreading, dense mats or cushions. 

In Australia, the subalpine regions of Tasmania provide ideal conditions 
for the growth and proliferation of such plants. It is here that Abrotanella 
forsteroides, Chionohebe ciliolata var. fiordensis, C. densifolia, Donatia novae- 
zelandiae, Dracophyllum minimum, Phyllachne colensoi and Pterygopappus 
laurencei are commonly found. Although these plants have similar growth 

habits and form co-extensive colonies, only two are relaled. Abrotanella 

forsteroides and Pterygopappus lawrencei are members of the Asteraceae 
family. 

The N.S.W. and Victoria subalpine area also has plants which are some- 
sometimes grouped collectively under the name of cushion plants. The species 

are Colobanthus nivicola, C. pulvinatus, Ewartia nubigena, Juncus antarcticus 

and Oreomyrrhis pulvinifica. Scleranthus biflorus also occurs in this region, 
as well as being recorded from Queensland and Tasmania, and is now widely 
grown as a rockery and container plant in southern Australia. 

Some of the species mentioned also occur in other regions such as 

New Zealand and the south of South America, e.g. Donatia novae-zelandiae, 

Phyllachne colensoi and Chionohebe ciliolata. Their natural habitat is the 
mountain summits above 1,300 m, where snow lies for many months of the 

year. The roots find anchorage in acid, peaty soil deposits that are continually 

moist. The moss-like growth of the different species provides an undulating 

surface that can cover large areas. 

These intriguing plants have horticultural potential, not only for their 

ornamental foliage, but also in some cases for the floral display, which can be 

most decorative, e.g. Donatia novae-zelandiae. ! 

There has been some success in establishing these slow-growing plants 

in cultivation by simulating the conditions of their natural habitat, which 
provide constant moisture in the area of the root system. 

""Encyclopaedia of Australian Plants’ — Vol. 3 

— by Roger Elliott & Davia Jones* 

growing mixture 

Pt
 

g
 It 

& K4 - 

A5 black plastic sheeting 
- against natural scil 

e 
drainage holes at 30 cm intervals 

~ just below top of peat moss 
approx 0.5 m 

l 
* Just released, and available from the Editor, Australian Plants, for $49.95 post 

free, Volume 3 of the series "Encyclopaedia of Australian Plants’ is a book of immense 
value. This series has become the most complete reference to the wildflowers of Australia, 
at least to the extent published, for all genera from letter “A” to “Er”. As a guide to 
the style of presentation, the above section has been reprinted with permission. To 
date 3,800 species have been described in this fashion. You will also need Volume 1 
for $40.00, a large volume devoted to the cultivation and propagation of wildflowers, 
and Volume 2 for $45.00 describing the first 2,100 species in genera A to Ca. 

— peat moss 
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One such method is to prepare a cone-shaped hole to a depth of about 

1 m, with a diameter of about 2 m. (These dimensions could be varied, 

depending on the area required and/or available). The hole is then lined 

with heavy-duty black plastic sheeting, and drainage holes are provided at 

about 0.5 m deep. Peat moss is placed in the hole to the depth just above 

the drainage holes, and the hole is filled with a mixture of equal parts of 

good quality loam, sand and peat moss. Regular watering during hot weather 

may be required to provide a constant moisture level for the root systems. 

Bog gardens or other situations which are constantly moist can also 
provide suitable conditions for cuitivation of cushion plants. 

These plants are best suited to temperate regions. In areas of high 
temperatures, it is necessary to provide some shade over the plants. 

The cultivation of these intriguing cushion plants in containers, with a 
constant supply of moisture being provided by capillary action from water 
trays, is well worth trying. 

Abrotanella forsteroides Cushion Plant 

Tasmania — 0.056 m x 0.1-1 m, flowering in Dec.-Feb. 

Dwarf perennial herb, cushion-like, stems erect; leaves about 0.2 cm 
long, sheathing base, crowded, margins serrulate, apex pointed, medium 
green; flowers small, white, tubular, terminal. 

One of the alpine cushion plants, not well known in cultivation. Difficulty 
in establishing plants has been experienced, both in Australia and in England. 
Propagate from cuttings or division. 

Chionohebe ciliolata var. fiordensis (bearing a few long cilia; from fiords) 
Tasmania — Flowering in Dec.-Feb. Cushion Plant 

Cushion plant forming dense, compact, round cushions; branchlets spread- 
ing, much-branched; /eaves 0.2-0.4 cm x 0.15-0.2 cm, narrow-ovate to broadly 
spatulate, stiff, overlapping and rosette-like near the apex of the branchlets, 
greyish green, the apex nearly acute, with a few long hairs near the tip; 
flowers about 1 cm across, white, open-petalled, tubular at the base; capsule 
about 0.2 cm long. 

This New Zealand cushion plant has recently been discovered on Hamilton 
Crags in south-west Tasmania. It grows in bare rocky places in subalpine 
areas. lts response in cultivation is virtually unknown; however, it could 
prove to be an excellent container plant or for a rockery in areas with cool 
to cold climates. Would require a well structured, organically rich soil. 
Propagate from cuttings or by division. 

Chionohebe densifolia 
N.S.W. 0.1-0.3 m x 0.3-0.6 m, flowering in Nov.-Jan. 

Prostrate shrub forming dense mats; stems prostrate, rooting at the 
nodes; branchlets erect, to 10 cm high, hairy; /eaves 0.4-0.7 cm x 0.2-0.3 cm, 
obovate to oblong, thick and leathery, sessile, opposite, overlapping, the 
margins thickened and fringed with hairs; flowers 1.5-2.5 cm across, white, 
pink or violet, in the upper axils; capsule 0.4 cm x 0.3 cm, glabrous or hairy. 

A beautiful little subalpine plant found in New Zealand and also Mount 
Kosciusko, where it forms dense mats in high areas. It is a very colourful 
and showy plant that has excellent potential for containers or as a rockery 

plant .in cold districts (it needs cold winters to flower freely). It likes an 

organically rich, well structured soil in a sunny position and must be kept 

moist over winter. Propagate from cuttings which strike easily. 
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Colobanthus nivicola Soft Cushion Plant 
N.S.W. 0.05 m x 0.1-0.3 m, flowering in Dec.-March. 

Dwarf cushion plant; leaves to 0.5 cm x up to 0.1 cm, subulate, imbricate, 
more or less held erect, forming a dense. moss-like mat; flowers small, 
cream, solitary; sepals usually 5; petals none; fruiting peduncles about 1 cm. 

A recently described cushion plant from Mount Kosciusko area. It grows 
in situations where it is covered by deep snow during the winter. Not well 

known in cultivation but has potential for growing among boulders and as a 
groundcover plant. Should do best in moist, well drained soils with a high 
organic content. Worth trying as a container plant. Propagate is from seed or 
cuttings and possibly by division. 

Differs from C. pulvinatus F. Muell., which has harsh, broad leaves and 
shorter fruiting peduncles. 

Colobanthus pulvinatus Hard Cushion Plant 

N.S.W. 0.05 m x 0.1-0.2 m, flowering in Dec.-March. 

Dwarf cushion plant; leaves to 0.5 cm long, subulate, rigid, spreading, 
ending in sharp point, forming a dense mat; flowers small, cream, solitary; 
sepals usually 5; petals none; fruiting peduncles about 0.5 cm long. 

A cushion plant from Mount Kosciusko, where it usually occurs at lower 
elevations than C. nivicola. It is important in its natural habitat for colonizing 
bare areas. 

Donatia novae-zelandiae Cushion Plant 

Tasmania — prostrate x 0.5-1 m, flowering in Oct.-Jan. 

Dwarf, perennial herb forming a hard cushion-like mat of foliage; branches 

with adventitious roots; leaves about 0.5 cm long, linear-subulate, sessile, 

erect and appressed, bright green; flowers about 0.6 cm diameter, white, 

terminal, solitary, scattered over the plant. 

This interesting species frequents mountain peaks, in wet and exposed 
areas where snow persists for several months of the year. Not commonly 
cultivated, but certainly has potential for alpine gardens, or as a container 
plant. Propagate from cuttings. 

Dracophyilum minimum Cushion Plant 
Tasmania — prostrate x 0.3-1 m, flowering in Nov.-Jan; also sporadic. 

A compact, dwarf, cushion-like shrub; branches many, short, erect; leaves 
to 0.5 cm long, narrow, sheathing base, imbricate, slightly concave, tapering 
to an acute point, rigid, margins slightly serrulate; flowers small, tubular, 
white, solitary, terminal, sessile, surrounded by leaves; fruit initially crimson, 
becoming brown and hard when ripe. 

One of the quaint cushion plants that are common at altitudes above 
1,200 m. It grows in association with plants of similar character. Cultivation 
experience with this species is very limited. It requires very well drained, 
light to medium soils that have ample organic material to retain moisture. At 
the same time they require plenty of light. Propagate from seed, cuttings or 
by division. 

This species is very similar to Abrotanella forsteroides, which has small 
daisy-like flowers. 

| 
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Cushion Plants — rurther notes 
Volume 3 of “Encyclopaedia of Australian Plants’’ finishes at the genus Erythroxyllum. 

Previous issues of Australian Plants have featured these unique plants and to complete 
the record the following brief notes are included — Editor. 

Ewartia nubigena, The Australian Eidelweiss, has white and pink flowered 
forms, the plants forming silvery cushions or mats depending on the amount 

of shelter available in the Windswept Feldmark of the Australian Alps. Volume 

7, page 354. 

Juncus antarcticus, Cushion Bush, is a dwarf densely tufted perennial 
usually growing as cushions or sparse mats among mosses in short alpine 

herbfield and subalpine tracts of the Kosciusko area, N.S.W. and the Bogong 

High Plains of Victoria — Kosciusko Alpine Flora*. 

Oreomyrrhis pulvinifica, Cushion Carroway, is a small mat-forming peren- 
nial herb found in the Australian Alps, mostly above the treeline, being a 

characteristic component of the short alpine herbfield. It occurs also in damp 

sites in tall alpine herbfield — Kosciusko Alpine Flora*. 

Phyllachne colensoi is the only cushion plant in the plant family Stylidia- 

ceae. This very densely tufted perennial plant is very similar in vegetative details 

to other species of ““cushion plants in Tasmania”. Volume 5, page 225. 

Pterygopappus lawrencii is a very densely compacted perennial herb. 

The leaves differ from other cushion plants in that they are sage green in 

colour instead of bright green. Volume 5, page 224. 

Scleranthus biflorus is found throughout a wide range of altitudes in 

N.S.W., Victoria and Tasmania. The compact, mat-forming habit has led to its 
successful use in rock gardens. It propagates readily from pieces thrust into 

loose moist soil and when established, can withstand quite rigorous conditions 

if the soil beneath can be kept moist. 

Scleranthus singuliflorus is superficially similar to S. biflorus but is usually 
more spreading and less compact. a 

* ““Kosciusko Alpine Flora” by Costin et al, is available from the Editor for $25.00 
post free. 

The Cushion Plants of Mt. Field, Tasmania  Notes by Jeanette Closs 

The colour plate on page 337 shows a scene on Mt. Field, Tasmania, 

intended to illustrate the habitat of Euphrasia gibbsiae. It also shows other 

species of Tasmanian wildflowers, especially the unique cushion plants. The 

numerous dgrey/green mounds in the foreground are Pierygopappus lawrencii. 

Dark bright green mounds also found in the same area and very similar, super- 

ficially, when without their small white daisy flowers, are Abrotanella forsteroides 
but it is uncertain whether any are in this photograph. 

Among the alpine pineapple grass, Astelia alpina, in the near background 

are bright green mounds topped with ‘“‘snow” — masses of white flowers. 
These are probably the white fleshy flowers of Donatia novea-zelandiae — or 

are these cushion plants Dracophyllum minimum another cushion plant so 
superficially similar — or are they Phyllachne colensoi as suggested by one 

botanist? All are a delight to behold and excellent alpine rockery plants. = 
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C 1_1_0 Vegetative Propagation 

u II Igs by Alec Blombery* 

Propagation from pieces of the stem (or roots in some cases) is the most 
common way of reproducing an existing plant. 

Equipment 

A certain amount of equipment is usually required for propagating cuttings 
but most of it is very simple. Various sophisticated automatic misting systems, 
although effective for handling large numbers of cuttings, do not make plants 

form roots more readily than a jam jar placed over a cutting. 

You can handle small numbers of cuttings quite simply using a position 

protected frcm wind and in the shade of trees and shrubs or buildings. A 

Clear plastic or freezer bag 
Wire support with a twist tie 

Plastic pot with peat and sand 

c Wire support 

Plastic cutting tubes 
with peat and sand 

12mm (% in) layer 
of sand or gravel at the 
bottom of the container 

Elastic band or a simple tie 
around a plastic bag 

*Practical Gardening & Landscaping Alec Blombery 
The above article has been reprinted with permission from the latest book by Alec. 

‘The title is exactly what it means. Alec Blombery has written many books of 
great value over the last 20 years. In each his approach has been very practical 
and the advice well presented. How well presented can be judged from the above 
article. What makes this book different and of special value to the new home 
gardener is that, starting from scratch with a new house on a bare block of 
ground, you can build your landscape ccntaining tastefully presented gardens or floral- 
scapes by following the step by step practical advice; know your plants and your plot 
(soil conditions, etc.), landscape planning and design, garden construction (drainage, 
paths, terraces, steps, pools, etc.). Bush houses and glasshouses, etc., etc. Yes, the lot 
in a very practical manner from laying out string lines, mixing cement, laying bricks 
and rocks, etc., the lot. Of course the last sections nominate the plants that will 
succeed. Available from the Editor for $24.95 .including postage. 
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