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AN INTRODUCTION TO FERNS 
by J. A. Adamson & I|. R. H. Telford, Canberra Botanic Gardens 

The plants included under this name comprise an entire order, made 
up of some distinct families. They include plants varying in size from a 

hair-like creeping stem bearing a few simple moss-like leaves, to tall trees 

eighty or more feet in height, with a stem or trunk nearly a foot in diameter. 

The extremes in size are both found in tropical regions, in which most of 

the species abound. Most of the ordinary species. as well as the larger 

part of those in cultivation, consist of erect underground stem or rootstock 

with leaves, often called fronds, clustered in dense crowns, or in the cases 

of creeping stems, with scattered leaves. In gardening parlance, other plants 

are sometimes called ferns, such as species of Lycopodium and Selaginella, 

as well as Asparagus plumosus. 

CLASSIFICATION 

The ferns are commonly classified as part of a group of spore-bearing 

plants, with vascular (woody) tissue in stem and leaves. This group is 

technically known as the Pteridophytes, and, based on Engler's 1954 edition 

of Syllabus der Pflanzenfamilien (Reimers), includes the (iiving) groups 

Psilotopsida, Lycopsida, Sphenopsida, and Pteropsida. 

Some botanists widen the definition of the Pteropsida to include not only 

the megaphyllous pteridophytes, but also the gymnosperms and angiosperms, 

on the supposition that all three groups are related. However it appears 

to be preferable to retain the distinction between pteropsida (true ferns) and 

seed-plants, and exclude all but the ferns. Even so, the group is enormous, 

and shows such a wide range of form and structure that is almost impossible 
to name one character which is diagnostic of the group. Accordingly, there 

are almost as many different ways of classifying the group. 

Great diversity also has existed in the matter of the separation of the 

ferns into genera. Hooker, relying mainly on artificial characters drawn 

largely from the sorus, recognized about seventy genera only, many of them 

heterogeneous groups of plants with little resemblance in structure, habit, 

or natural affinities. John Smith relying on stem characters, Presl on variation 

in venation and habit, Fee, Moore, and others, have recognized a much 

greater number of genera ranging from 150 to 250, or even more. In the 

very unequal treatment by Diels in Die Natulichen Pflanzenfamilien (Engler and 

Prantl), some 120 genera are recognized. A somewhat similar difference exists 

in regard to the number of species. The Synopsis Filicum of Hooker and 

Baker (1874), supplemented by Baker’'s New Fern (1892), recognized some 

2,700 species, but this work failed to recognize many valid species which 

have been described by German and French botanists; it also massed under 

one name very diverse groups of species from distant quarters of the world. 

The Index Filicum by Carl Christensen (1905), recognized 150 genera and 

6,000 species which has now increased to over 10,000. 

(Contlnued on page 180) 
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AUSTRALIAN NATIVE FERNS 
by lan Telford, Canberra Botanic Gardens 

The Tree Fern Families 

Ferns make popular garden, pot or hanging-basket subjects and many 

native species are suitable. However, it must be stressed that many fern 

species are protected plants and their removal from the bush is prohibited 

by law. 

This is the first of a series of articles presenting comprehensively the 

range of ferns (class Pteridophyta) and fern allies (classes Psilopsida and 
Lycopsida including club mosses and tassel ferns) occurring naturally in 

Australia. The taxonomy of the ferns is in considerable confusion. In these 
articles, families and genera are those recognised in H. K. Airy Shaw’s 

revision of Willis’ “A Dictionary of Flowering Plants and Ferns” (1966) following 

Prof. R. E. Holttum. 

Because of their popularity, the species described by the vernacular name 

“tree fern” will be discussed in this first article. 

Tree ferns do not fall into one taxonomic group. The family Cyatheaceae 

includes most Australian tree ferns (genus Cyathea) and the family Dicksonia- 

ceae contains the two species of the genus Dicksonia. Other ferns may develop 
a massive trunk—Todea barbara of the family Osmundaceae will here be 

treated as a tree fern. Marratia salicina. Angiopteris evecta and Athyrium 
dilatatum will be discussed in later articles. 

Collection and identification of tree ferns: 

When collecting specimens of tree ferns for identification, fertile fronds 

should be sought—fronds bearing sori, small rounded structures on the 

underside of the pinnules where the spores are borne. As fronds may 

reach 4 m in length, collection of a complete frond is impractical: portion 

of a fertile frond is sufficient. The frond butt is important in identification— 

the bottom 20 cm or so, together with the scales or hairs which occur at 

the base, will suffice. 

Characters used in the following descriptions will be kept as simple 

as possible; those easily seen by the naked eye or with the aid of a 
hand lens where necessary. 

Family CYATHEACEAE 

Australian species of the family Cyatheaceae possess upright trunks, 

usually bearing one crown of fronds; the trunk sometimes branched and often 

thickened, particularly at its base, by wiry adventitious roots. Fronds are large 

and spreading, 2-pinnate or 3-pinnate with the pinnules toothed to deeply 

lobed. The frond bases (stipes) bear characteristic scales, each scale up to 
5 cm long, coarse or silky. Frond butts may persist on the trunk making it 

rough and prickly or fall cleanly leaving a smooth scar. Sporangia are 

grouped in orbicular sori, with indusia present (cup-shaped, hemispherical or 

scale-like) or absent. Sori are borne in one to three rows on each side of 

the midvein of fertile pinnules, in the forks of the veinlets and away from the 
pinnule margin. 

As treated here, the family is represented in Australia by the single genus 

Cyathea with seven endemic mainland species. The genus Alsophila to which 

several Australian species were assigned, has been discarded. 

Cyathea baileyana (Domin) Domin WIG TREE FERN 

This relatively uncommon species inhabits mountain rain forests at 

altitudes above 3,000 feet (915 m) in north-eastern Queensland from Mount 

Spurgeon, w of Mossman to the Evelyn Tableland.
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C. baileyana is a slender stemmed tree fern, the trunk reaching 4 m 

in height with a diameter of 4 to 10 cm. Fronds are 2-pinnate, to 3 m long, 

the lamina glossy dark green above, paler beneath, the pinnules with long 

acuminate serrate tips. The characteristic “wig” which appears to sit atop 

the trunk is formed by the reduction of the lower pinnae to branching hair-like 

growths. Stipe bases are reddish-brown tuberculate, with dark brown or 
black scales, and persist on the trunk when the fronds fall. Sori are orbicular, 

lack indusia, and are borne in two or three irregular rows on each side of 

the midvein of fertile pinnules. 

Cyathea brownii Domin 

This species does not occur in mainland Australia, being endemic 
to Norfolk Island. 

C. brownii resembles C. cooperi but is generally more robust. The trunk 

is marked by smooth oval leaf scars. Scales at the stipe bases are of 
two types; the larger pale brown, the smaller red-brown. 

Cyathea celebica BI. 

This rare species has been recorded in Australia from the Evelyn 
Tableland and the coastal range behind Rockingham Bay, north-eastern 

Queensland, in rain forest near creeks. Outside Australia, C. celebica is 
distributed through New Guinea, the Moluccas Islands and Java. 

The trunk reaches 6 m in height, bearing a crown of 3-pinnate fronds 

which are dark green above, pale with whitish cob-webby hairs beneath. 

Stipe bases are usually persistent, purplish-black, with short sharp black 
spines. Sori are orbicular, 2 to 6 pairs per pinnule, with cup-shaped indusia. 

Cyathea cooperi (Hook. ex F. Muell.) Domin . 

C. cooperi inhabits mountain rain forests of the coastal ranges of 

eastern Australia from Cooktown, Nth. Qld., scuth to Wollongong, N.S.W. 
A naturalized population occurs near Bedfordale, SE of Perth, Western 

Australia. 

The trunk reaches a height of 10 m with a diameter of 15 cm. Smooth 

oval leaf scars mark the trunk, the fronds being shed cleanly. Fronds are 
3-pinnate, the pinnules toothed, green or light green, paler beneath. Stipe 

bases are brown, with dark brown tubercles and bear scales of two types; 

long silky and whitish mixed with shorter red-brown scales. Sori are orbicular, 
up to 10 pairs per pinnule, with indusia consisting of rings of scales. 
Cyathea australis (R.Br.) Domin COMMON or ROUGH TREE FERN 

C. australis is probably the most common tree fern of south-eastern 

Australia, ranging from the Blackdown Tableland of central Queensland to 

Tasmania and Portland, south-western Victoria. Favoured habitats are rain 
forest gullies and wet sclerophyll forest from near sea level to 4,000 feet 

(1220 m) altitude.
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Common or Rough Tree Fern—Cyathea australis (R.Br.) Domin 

This robust tree fern Is so named because of persistent rasp-llke frond bases on the 
upper part of the trunk. The inset shows the underside of a fertile frond. Sporangla In 
rounded sori on each side of the midrib of fertile pinnules. 

The trunk is large and rough, up to 20 m tall and 16 cm diameter, 

sometimes thickened to 1 m through at the base by wiry adventitious roots. 

Fronds are 3-pinnate to 4 m long, the pinnules toothed, pale green above, 

paler to glaucous beneath. Stipe bases are dark brown, rasp-like with 
many pointed tubercles and bear shining brown narrow scales. Broken frond 
butts persist on the upper part of the trunk. Sori are orbicular, either lacking 

indusia or with a semicircular group of scales, and occur in a single row 

on each side of the midvein of the pinnules, to 8 pairs per pinnule.
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Cyathea cunninghamii Hook. f. SLENDER TREE FERN 

This species occurs in moist forest gullies in Victoria from Gippsland 

to the Cape Otway Ranges, in Tasmania, New Zealand and the Chatham 
Islands. 

The trunk is tall and slender, reaching 20 m in height with a diameter of 

3 to 14 cm, the taller specimens considerably thickened at their bases. 

Fronds are 3-pinnate, the pinnules lobed, dark green above, paler beneath. 

Stipe bases persist for a time, are dark brown, tuberculate, with pale to 

dark brown scales. Sori are orbicular with cup-shaped indusia, up to 7 pairs 
per fertile pinnule, one per lobe of the pinnule margin. 

Cyathea dealbata (Forst. f.) Swartz 

This common New Zealand tree fern occurs on Lord Howe Island 

but not in mainland Australia. 
The trunk reaches a height of 10 m, roughened by persistent stipe bases. 

Fronds are 2-pinnate-pinnatifid to 3-pinnate, dark green above, glaucous 
beneath. Stipe bases bear yellow-brown scales. Sori are orbicular with 
cup-like indusia.
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Cyathea grevilleana Mart. 
The collection in Australia of this species, known elsewhere only from 

Jamaica, seems improbable as Cyathea species do not show such widespread 

disjunct distributions. Originally named C. lindsayana Hook., the Australian 

specimens were supposedly collected on Mount Lindsay in the McPherson 

Range on the Queensland-N.S.W. border in 1858. It has never been recorded 

since in Australia. Perhaps this anomaly may be explained by a mix-up of 

herbarium labels. 

Cyathea rebeccae (F. Muell.) Domin 

C. rebeccae is a common tree fern of the rain forests of north-eastern 

Queensland, occurring at altitudes from near sea levei to 5,000 feet (1525 m) 

from Cooktown to the Eungella Range. Outside Australia, this species has 

been recorded from the inland of Flores, Indonesia. 

Closely related to C. baileyana, C. rebeccae has similar fronds, being 

2-pinnate, the pinnules dark green with long serrate tips, but the “wig” 

growths are lacking. The trunk is slender, 2 to 6 m tali and 3 to 10 cm 

in diameter. Stipe bases are persistent, tuberculate, coloured a dark purplish- 
brown, with purplish-brown scales. Sori lack indusia and are borne in two 
or three irregular rows on each side of the midvein of fertile pinnules. 
Cyathea robertsiana (F. Muell.) Domin 

This graceful, slender trunked species occurs in mountain rain forests 

at altitudes above 2,000 feet (610 m) in north-eastern Queensland from Mount 

Spurgeon south to the Eungella Range. 

| Cualhea roberfsisnd [Scm &j yf.\ éa yol 1an 

C. robertsiana bears its fronds scattered along the upper part of the 

trunk, not in the typical crown of the other Australian Cyathea species. The 

trunk is smooth, marked by oval leaf scars, reaching a height of 5 m with 

a diameter of 5 to 10 cm. Fronds are 3-pinnate, with the pinnules lobed 

almost to the midvein, and joined by decurrent wings, of a soft pale green, 

softly hairy beneath. Stipes are brown, scaly but not prickly, falling cleanly. 

Uncoiled fronds are densely covered by broad scales. Sori are orbicular 

with scale-like indusia, one per lobe of the fertile pinnules. 

Cyathea leichhardtiana (F. Muell.) Copel. PRICKLY TREE FERN 

C. leichhardtiana occurs in mountain rain forests of eastern Australia 

from the Eungella Range, w of Mackay, Queensland to Bruthen, Gippsland, 
Victoria. 

This slender trunked species reaches 7 m in height with a diameter of 

5 to 10 cm, the upper part rough and prickly with persistent frond butts.
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Fronds are 3-pinnate, the pinnules deeply lobed, dark green above, paler 
beneath. Stipe bases are purplish-black or dark red-brown, bearing sharp 

black spines and pale, silky basal scales. Sori are orbicular, to 5 pairs per 

pinnule, close to the midvein. 

Cyathea marcescens N. A. Wakefield SKIRTED TREE FERN 

This rare species has been recorded only from Victoria in Gippsland 

(Mount Drummer and the Tarra Valley) and the Cape Otway Ranges. 

The trunk is massive, up to 9 m tall and a diameter of 30 cm, clothed 

throughout in a “skirt” of hanging dead fronds. Fronds are large and broad, 

to 6 m in length, 3-pinnate, the pinnules sometimes lobed, dark green above, 

paler beneath. Stipe bases are black with black spines and shining brown 

scales. Sori are orbicular, 6 to 9 pairs per pinnule, the indusia formed by 

incomplete rings of scales. 

Cyathea woollsiana (F. Muell.) Domin 

C. woollsiana inhabits rain forests or creek banks usually in the 

mountains of north-eastern Queensland from Mount Spurgeon south to 

Cardwell. 

The trunk is slender, to 5 m tall. Fronds are 3-pinnate, dark green 

above, paler to glaucous beneath. Stipe bases are dark red-brown, tuberculate 

and bearing a group of curved woody spines. Sori are orbicular, each 

partly surrounded by a hemispherical indusium, and occur in 1 to 4 pairs 

towards the base of fertile pinnules. 

a. Stipe base of 

Cyathea woollsiana 

b. Stipe base of 

Cyathea leichhardtiana 

c. Stipe base of 

Cyathea australis 

d. Stipe base of 

Cyathea rebeccae 

Stipe bases of Cyathea species 

Some modern treatments of the family Cyatheaceae also include Dicksonia, 

but here the family Dicksoniaceae is retained.
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Family DICKSONIACEAE 

Members of the family Dicksoniaceae possess rhizomes which are 
upright (trunk-forming in Dicksonia) or creeping. Fronds are large, 2- or 

3-pinnate. Sporangia are grouped in sori, rounded and marginal, terminal 
on the veinlets, with bivalvate indusia, the outer lips being formed by the 

recurved pinnule margins. 

In Australia, this family includes two genera of large terrestrial ferns: 

Dicksonia with two species of tree ferns and Culcita which, though not 
a tree fern, will be discussed here for convenience. 

Photography by M. Fagg 

Soft Tree Ferns—Dicksonia antarctica Labill. 

The Insert shows the underside of a fertile frond. Sporangia in globular sorl on the 
margins of the midrib of fertile pinnules.
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Dicksonia antarctica Labill. SOFT TREE FERN 

This common tree fern of south-eastern Australia is distributed from 
the Bunya Mountains of Queensland south to Tasmania, formerly west to 
the Mount Lofty Ranges of South Australia where it is now extinct. Shaded 

rain forest gullies and wet sclerophyll forest of moist mountain sides are 

the preferred habitats; large groves, tree fern “jungles”, are a feature of 

the Victorian forests. . 

The trunk is massive, to 15 m tall, upright or leaning, bearing usually 

one crown of fronds, sometimes several. Fibrous roots densely cover and 
thicken the trunk, particularly at its base—large specimens may be up 
to 2 m through, supporting a mass of epiphytes. Fronds are 3-pinnate, 

the pinnules lobed and serrate, glossy green, paler beneath. Stipes are 

smooth, green to brown, clothed at their bases with soft red-brown hairs. 
Sori are globular, about 1 mm in diameter, marginal in the lobes of fertile 

pinnules. Indusia are bivalvate and cup-shaped, the outer formed by the 
reflexed pinnule margins.
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Dicksonia youngiae C. Moore 
This species inhabits moist forest sites, usually near creeks, from north- 

eastern Queensland south to north-eastern N.S.W. 

The trunk grows to 5 m in height and 20 cm diameter, marked by the 
bases of fallen fronds. Fronds are 3-pinnate, the pinnules deeply lobed. 

Stipes are clothed in dark brown hairs. Sori are similar to those of D. 

antarctica but are larger, 2 mm in diameter. 

Culcita dubia (R.Br.) Maxon COMMON GROUND FERN 

C. dubia occurs in Eucalyptus forests in shaded gullies or open slopes, 

from north-eastern Queensland south to Tasmania, west to Glenelg, Victoria. 

The rhizome is creeping, 1 to 1.5 cm in diameter, softly hairy with 
intermixed red-brown and silvery hairs. Fronds reach a length of 150 cm, 

the lamina 3-pinnate, the pinnules lobed, pale yellowish-green. Stipes are 

mottled yellow-brown, dark brown at the base. Sori are rounded, one per 

lobe of the fertile pinnules, with bivalvate indusia—the inner valve delicate, 

the outer formed by the reflexed pinule margin. 

Culcita villosa C. Chr. 

Recorded in Australia from Mount Spurgeon, w of Mossman, Queensland, 

this species occurs throughout New Guinea and Celebes. 

C. villosa produces a short trunk bearing fronds to 150 cm long, 3- 

pinnate, with the pinnules lobed. Stipes are dark at the base, clothed in 

shining brown hairs. Sori are similar to those of C. dubia. 
(Contlnued on page 188) 

Editor's Note: It Is regretted that artlcles need to be Interrupted and continued 
later In thls manner but the colour plates can only appear on certaln pages. 

FERN STUDY GROUP—Those Interested In ferns may joln thls group and correspond 
with the leader Steven Clemesha, 18 Wesson Road, Pennant Hllls, N.S.W. 2120. He wlll be 
submitting notes on the cultlvation of ferns and a report on the tree ferns mentloned here. 
He would llke to hear from anyone who Is growlng these tree ferns successfully, especlally 
the uncommon ones. 

REGISTRATION OF AUSTRALIAN PLANT CULTIVARS 

The Australian Cultivar Registration Authority was established some years 

ago in Melbourne after negotiations with the International Commission for the 
Nomenclature of Cultivated Plants in Utrecht, Holland. This Authority was 

set up to prepare and maintain an official register of all named cultivated forms 

(cultivars) of Australian native plants, which may differ from or are improve- 
ments upon the natural or wild species. 

Work of the Authority has lapsed over recent years but it has now 

been reconstituted and is based at Canberra Botanic Gardens. 
It is proposed to publish a descriptive list of registered Australian native 

cultivars as soon as present data is collated. To enable this to be carried 

out we require the co-operation of nurserymen and growers in advising us 
of the cultivars that they are growing. 

The procedure is to submit to the Authority any name which is being 

applied or which it is proposed to apply to an Australian cultivar which has 

originated through breeding, selection etc. A cultivar is defined as follows 

in the International Code of Nomenclature of Cultivated Plants—1969. “Article 
10—(p. 12)” 

“The international term’ cultivar denotes an assemblage of cultivated 
plants which is clearly distinguished by any characters (morphological, 

physiological, cytological, chemical, or others), and which, when repro- 
duced (sexually or asexually), retains its distinguishing characters. 

The cultivar is the lowest category under which names are recognised 

in this Code. This term is derived from cultivated variety, or their 
etymological equivalents in other languages. 

Note 1. Mode of origin is irrelevant when considering whether two 
populations belong to the same or to different cultivars. 

(Continued on page 179. This Is our chance to get actlonl)
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R. W. Boden* & R. H. Powell** 

Waratahs are spectacular and well known Australian plants cultivated 

in many parts of the world for garden decoration and sale as cut flowers. 

In New Zealand for example they are grown to perfection. 

The hybrid T. mongaensis x T. speciosissima (rear cover) 
# Department of the Northern Territory, Canberra, A.C.T. 

Department of the Capital Territory, Canberra, A.C.T. 



September, 1973 AUSTRALIAN PLANTS—PROTEACEAE Page 169—Vol. 7 

Telopea took pride of place in Vol. 1, No. 1 1959 of Australian Plants, 

with articles on the botanical and horticultural characteristics of the genus, 

to which readers are referred for information on the botany and cultivation. 

The parents are shown in colour, one below and the other on the rear 

cover page. 

There are four species confined largely to the south-eastern regions of 

the mainland and the island of Tasmania. The most spectacular species is 

Telopea speciosissima R.Br., the floral emblem of N.S.W., which occurs 

naturally in dry sclerophyll forest on sandstone areas from the mid south 

coast to Gosford, 40 miles north of Sydney. Willis (1959), also records 

TELOPEA MONGAENSIS 

Braidwood Waratah, Telopea mongaensis has proved the most reliable Waratah In 
Canberra Botanic Gardens. Good specimens are growing in a flat sheltered bed shaded In 
parts by tall Eucalypts. Soll was added from river excavations and a recently added layer 
of leaves and bark chips has spurred on growth. Younger plants on the Rain-forest Gully are 
growing more quickly. This Waratah could be popular in gardens if watered well— 
Extracted from “Growing Native Plants”, Vol. 3, 1973, the most recent of a series of 
20 page booklets produced by the Canberra Botanic Gardens, Canberra, A.C.T., and 
available from them only at 60c each plus 12c postage.
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an isolated occurrence in the ranges north-east of Glen Innes). The species 

has a wide altitudinal range from sea level to above 3,000 feet on the Blue 

Mountains. 

Telopea mongaensis Cheel. also occurs in N.S.W. in a relatively restricted 

area east and south east of Braidwood. The third species T. oreades F. Muell. 
occurs in both south-eastern N.S.W. and East Gippsland, Victoria, and the 

fourth species, T. truncata R.Br., is endemic to Tasmania, where it is widespread 
in wet, mountainous regions. 

Telopea oreades sometimes attains tree height with a stem diameter 

of 1-2 feet whilst the other species are erect or spreading shrubs often 

multi-stemmed reaching 5-10 feet in height. 

The flowers of all Telopea species are arranged in dense, terminal 
racemose clusters giving the appearance of a head. The size, shape and 

colour of the inflorescences of the different species vary markedly as do 
the involucres of large, red bracts at the base of each floral cluster. 

Although the N.S.W. Waratah has the most spectacular flowers of 
the genus it has a stiff, erect growth habit and leathery harshly toothed 

leaves and in the non flowering season is unattractive as a garden plant. 

By contrast T. mongaensis has a more slender growth habit with leafier 
and softer foliage, but with far fewer flowers in the inflorescence. 

As part of the plant breeding programme of the Parks and Gardens 

Branch, Department of the Capital Territory, Canberra it was decided in 

1962 to attempt to hybridise T. speciosissima and T. mongaensis seeking 

to produce a hardy Waratah for Canberra conditions, with enhanced foliage 

and softer toned inflorescences. Similar experiments were carried out by 
Mr. R. Willing, Botany Department, Australian National University. 

Several plants of T. mongaensis were collected and raised to flowering 

stage in containers. As no information was available on self compatibility 

within the genus it was decided to emasculate the flowers. As the Waratah 

flower matures the style grows faster than the perianth segments, forcing 

its way between them and emerging in the shape of a hook. At this stage 

it is simple to cut the perianth segments and lift them carefully from the 

stigma. Any pollen already shed onto the unreceptive stigma can be removed 
with a soft brush. 

The pollen was collected by Rev. Colin Burgess near Wentworth Falls, 

altitude of 2,600 feet, following a search for flowering plants of Telopea 

speciosissima at the coldest point in the range for the species. This was 

done to ensure that any hybrids produced might have the greatest possible 

frost tolerance. 

Pollination was carried out by dusting the moist stigmatic surfaces of 

emasculated flowers of T. mongaensis with pollen from the opened anthers 

of the male parent. Seven follicles developed yielding 29 fertile and 18 

undeveloped seeds. 

A number of seedlings was raised successfully some flowering consistently 

since the spring of 1970. The hybrid illustrated on page 168 with flowers of both 

parents, appears intermediate between the two, bearing fewer flowers 
in each head than T. speciosissima (colour plate page 204) but more than 

T. mongaensis (colour plate page 169). Flower colour was a cherry red 

resembling T. speciosissima more closely than T. mongaensis. 

Whilst the flowers of the hybrid may be less spectacular than the 

N.S.W. Waratah the plant has a more attractive growth habit and could 
be a useful addition to Australian native gardens, especially in areas where 
T. speciosissima is difficult to grow. 

Experiments, including the use of cuttings and air layers, to establish 

effective methods of vegetative propagation to perpetuate the hybrid are 

in progress.
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New Fund for Research on Australian Plants 
L. A. S. Johnson, Director, Royal Botanic Gardens, Sydney 

Research on Australian plants is continuing in Herbaria and Universities 
in several major Australian cities. These depend primarily on Government 

support, largely from State sources, but often the support available is severely 

limited and thus research progress is much slower than we would wish. 
People interested in Australian plants who have consulted professional 

botanists for plant identifications or on other questions have often been 
disappointed by the frequency with which they are told “we know of that 

species but it has not yet been described and named” or, perhaps, “no one 

has made the necessary studies to give a definite answer to that question”. 

There are good, though regrettable, reasons for this ignorance. The 200 

years since our flora first received scientific study is a relatively short period 

compared with the time over which the flora of Europe, for instance, has 

received botanical attention. Progress has generally depended on surprisingly 

few botanical specialists, although others, in particular amateur plant col- 

lectors, have contributed important information. Moreover, many areas have 

only rather recently become accessible, and even now some rare species 

with limited distributions can be reached and studied in their natural 

habitats only with considerable effort. 

Additional funds are needed to speed the progress of research of all 

kinds on the Australian flora. Although the pace has sometimes been slow 

in the past, more rapid progress is increasingly necessary as so many of 

the habitats of our plants are altered or threatened by development. For 

these reasons, a fund for public subscription, the N.S.W. Royal Botanic 

Gardens and National Herbarium Scientific Research Fund, has been set up 

to promote research at the National Herbarium of New South Wales in 

Sydney. Its establishment was recently announced by the Hon. G. R. Crawford, 

New South Wales Minister for Agriculture. 

It is not our intention to compete with projects underway in other 

States. Indeed, work on Australian botany, wherever it is done, advances our 
knowledge of the flora of the entire country. The emphasis will be on plant 

groups well represented in New South Wales but studies may extend outside 

our State as plants do not abide by such rigid boundaries. In at least one 

other State a similar fund exists to support botanical research. 

In the first instance, attention must be given to developing present lines 

of work, rather than starting on new projects. Research into the cultivation 

of Australian plants cannot be among our first concerns. However, basic 

research on plant classification is relevant to the enthusiastic grower who 
is keenly interested to know just which plant he is cultivating. Taxonomic 

botanists are, of course, concerned with far more than formal classification 
into genera and species. They are interested in geographic and ecological 

variation, natural hybridization and reproductive and general biology. All 

these may throw light on evolutionary relations as well as being worth 

studying in their own right. The significance of variation and hybridization 

to the grower of native plants is self evident. 

The National Herbarium of New South Wales has many projects underway. 
These include work on Eucalyptus, Acacia, Plantago, Tetratheca, Orchidaceae, 

Pteridophytes, Proteaceae and Gramineae. In the Gramineae we have detailed 

studies using the fine structures of cells in the elucidation of major groupings 
within this large and complex family. In the Rutaceae, work on pollination 

and floral biology is proceeding. Acacia is being investigated in a phyto- 

chemical survey, jointly with a noted chemist in South Africa, to determine 

species relationships. Work on Eucalyptus aims to determine its major 

groupings and their evolutionary development as well as detailed relationships 

(Continued on page 197—Please read thils article carefully)
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APATOPHYLLUM 
A SMALL AUSTRALIAN GENUS IN THE PLANT FAMILY CELASTRACEAE 

D. J. McGillivray, 

National Herbarium of New South Wales, Royal Botanic Gardens, Sydney 

APATOPHYLLUM CONSTABLEI 

In 1964 Mr. E. F. Constable, the Botanical Collector for the Royal Botanic 

Gardens, Sydney, collected near Glen Davis, N.S.W. an unusual shrubby plant 

resembling in habit an Epacrid. On looking at it more closely it was found 

to belong to the family Celastraceae, but its relationship with other genera 

was not clear. By a strange coincidence another species in the same genus 

was discovered in 1966 on the Many Peaks Range near Gladstone, Queensland. 

Searches through herbarium collections in Australia and overseas did not 

reveal any other collections of these species. 

Subsequent study led to the publication of a new genus Apatophyllum 

with two species, A. constablei (Glen Davis) and A. olsenii (Many Peaks 

Range) [D. J. McGillivray in Kew Bull. 25:401-406 (1971)]; see adjoining 
figs 1 and 2. The name Apatophyllum is derived from Greek, and means 

“deceiving leaves”, a reference to its superficial resemblance to the Epacri- 

daceae. The genus is closely related to Psammomoya, a Western Australian 

genus with two species.
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Recent Research on the Classification of 
Australian Plants 

by L. A. S. Johnson, Director & Chief Botanist, Royal Botanic Gardens, Sydney 

Research workers in plant classification sometimes gain a doubtful 
reputation of being involved largely in altering the familiar names by which 

plants are known. Actually, their concern as botanical scientists is in 

increasing knowledge of many aspects of the groups they study so as to 

gain understanding of the relationships and evolutionary history of the plant 

groups. Their aim is a classification which is both practical in use and is 
consistent with the affinities of the plants. Often they are concerned, too, 

with the way in which development and distribution of the genera and species 

are linked with the history of the regions in which they occur. 

Fig. 1—Apatophyllum constablei Fig. 2—A. olsenii 

The results of this work are normally reported in scientific publications. 

However, it is sometimes possible to present some aspects in a shorter and 

less technical form and the Editor has invited us to contribute short notes 

drawing attention to recent developments, in order that readers may keep 

up to date with some of the work which is going on. Even when the work 

does unfortunately result in unavoidable changes of plant names, it is 

desirable that those interested should become aware of the new situation 

and the correct botanical name as soon as possible. 

The article opposite and that following are the first of what we hope will 

be a continuing series, published from time to time, of notes reporting work at 
the National Herbarium of New South Wales. Although their emphasis may 
often be on our own State, some of the plants dealt with will be of interest 

well outside this region. More detailed technical accounts of the work
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�p�a�t�c�h�e�s� �o�f� �f�l�o�w�e�r�i�n�g� �t�r�e�e�s� �i�n� �l�a�r�g�e�r� �s�t�a�n�d�s� �o�f� �o�t�h�e�r� �s�p�e�c�i�e�s� �(�w�h�i�c�h� �w�e�r�e� �n�o�t� 
�f�l�o�w�e�r�i�n�g�)� �o�n� �a�e�r�i�a�l� �p�h�o�t�o�g�r�a�p�h�s�.� �C�h�e�c�k�i�n�g� �o�n� �t�h�e� �g�r�o�u�n�d� �r�e�s�u�l�t�e�d� �i�n� �s�p�e�c�i�m�e�n�s� 
�b�e�i�n�g� �s�e�n�t� �t�o� �t�h�e� �N�.�S�.�W�.� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�i�u�m� �f�o�r� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.� �T�h�e� �t�r�e�e� 
�p�r�o�v�e�d� �t�o� �b�e� �c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �t�o� �E�.� �f�r�a�x�i�n�o�i�d�e�s�,�  � ��W�h�i�t�e� �A�s�h ��,� �a� �c�o�m�m�o�n� �t�r�e�e� 
�o�f� �t�h�e� �r�e�g�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e� �n�e�w� �s�p�e�c�i�e�s� �d�i�f�f�e�r�s� �f�r�o�m� �t�h�e�  ��W�h�i�t�e� �A�s�h �� �b�y� 
�(�i�)� �n�a�r�r�o�w�e�r� �o�p�e�n�i�n�g�s� �t�o� �t�h�e� �f�r�u�i�t�;� �(�i�i�)� �m�o�r�e� �n�u�m�e�r�o�u�s� �b�u�d�s� �p�e�r� �i�n�f�l�o�r�e�s�c�e�n�c�e�;� 
�(�i�i�i�)� �g�l�a�u�c�o�u�s� �l�e�a�v�e�s�,� �s�t�e�m�s�,� �b�u�d�s� �a�n�d� �f�r�u�i�t�s�;� �(�i�v�)� �t�h�e� �l�a�t�e�r�a�l� �v�e�i�n�s� �a�t� �a� �m�o�r�e� 
�a�c�u�t�e� �a�n�g�l�e� �t�o� �t�h�e� �m�i�d�v�e�i�n�,� �a�n�d� �(�v�)� �a�b�s�e�n�c�e� �o�f� �i�n�s�e�c�t�  ��s�c�r�i�b�b�l�e�s �� �o�n� �t�h�e� 
�t�r�u�n�k� �(�t�h�e�s�e� �a�r�e� �a� �n�o�t�i�c�e�a�b�l�e� �f�e�a�t�u�r�e� �o�f� �E�.� �f�r�a�x�i�n�o�i�d�e�s�)�.� 

�T�h�e� �n�a�m�e�  � ��s�t�e�n�o�s�t�o�m�a �� �m�e�a�n�s�  � � ��n�a�r�r�o�w� �m�o�u�t�h ��,� �a�l�l�u�d�i�n�g� �t�o� �t�h�e� �o�p�e�n�i�n�g� 
�o�f� �t�h�e� �f�r�u�i�t�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��M�Y�R�T�A�C�E�A�E� �P�a�g�e� �1�7�5 ��V�o�l�.� �7� 

�1� �/� 
�f� 
�\� 

�A� 

�E�.� �s�p�h�a�e�r�o�c�a�r�p�a� �E�.� �b�u�r�g�e�s�s�i�a�n�a� 
�b�u�d�s� �a�n�d� �f�r�u�i�t� �l�e�a�f�,� �b�u�d�s� �a�n�d� �f�r�u�i�t� 

�3�.� �E�.� �d�e�n�d�r�o�m�o�r�p�h�a ��t�h�i�s� �w�a�s� �f�i�r�s�t� �d�e�s�c�r�i�b�e�d� �a�s� �E�.� �o�b�t�u�s�i�f�l�o�r�a� �v�a�r�.� 
�d�e�n�d�r�o�m�o�r�p�h�a�,� �b�u�t� �i�s� �c�o�n�s�i�d�e�r�e�d� �d�i�f�f�e�r�e�n�t� �e�n�o�u�g�h� �f�r�o�m� �t�h�e�  ��P�o�r�t� �J�a�c�k�s�o�n� 
�M�a�l�l�e�e �� �(�E�.� �o�b�t�u�s�i�f�l�o�r�a�)� �t�o� �b�e� �t�r�e�a�t�e�d� �a�s� �a� �s�p�e�c�i�e�s�.� �I�t� �i�s� �a� �s�m�a�l�l� �t�r�e�e� �o�r� �t�a�l�l� 
�m�a�l�l�e�e� �o�n� �m�o�i�s�t�,� �s�e�m�i�-�s�h�e�l�t�e�r�e�d� �s�i�t�e�s� �o�n� �t�h�e� �B�l�u�e� �M�o�u�n�t�a�i�n�s� �a�n�d� �s�o�u�t�h�w�a�r�d� �t�o� 
�w�e�s�t� �o�f� �N�o�w�r�a�.� �I�t� �i�s� �c�o�m�m�o�n� �a�b�o�v�e� �W�e�n�t�w�o�r�t�h� �F�a�i�l�s� �a�n�d� �a�l�s�o� �a�r�o�u�n�d� 
�F�i�t�z�r�o�y� �F�a�l�l�s�.� 

�4�.� �E�.� �b�u�r�g�e�s�s�i�a�n�a�,�  � ��F�a�u�l�c�o�n�b�r�i�d�g�e� �M�a�l�l�e�e� �A�s�h � ��a� �r�e�s�t�r�i�c�t�e�d� �s�p�e�c�i�e�s� �o�f� 
�m�a�l�l�e�e� �h�a�b�i�t�;� �l�o�c�a�l�l�y� �c�o�m�m�o�n� �n�o�r�t�h� �o�f� �F�a�u�l�c�o�n�b�r�i�d�g�e� �a�n�d� �L�i�n�d�e�n� �i�n� �t�h�e� �B�l�u�e� 
�M�o�u�n�t�a�i�n�s�.� �I�t�s� �n�e�a�r�e�s�t� �r�e�l�a�t�i�v�e�s� �a�r�e� �E�.� �o�b�t�u�s�i�f�l�o�r�a� �a�n�d� �E�.� �s�t�r�i�c�t�a� �a�n�d� �i�t� �i�s� 
�n�a�m�e�d� �i�n� �h�o�n�o�u�r� �o�f� �t�h�e� �R�e�v�.� �C�o�l�i�n� �B�u�r�g�e�s�s� �w�h�o� �f�i�r�s�t� �b�r�o�u�g�h�t� �i�t� �t�o� �t�h�e� 
�a�t�t�e�n�t�i�o�n� �o�f� �t�h�e� �b�o�t�a�n�i�s�t�s� �a�t� �t�h�e� �N�.�S�.�W�.� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�i�u�m�.



�P�a�g�e� �1�7�6 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��M�Y�R�T�A�C�E�A�E� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�E�.� �p�a�l�i�f�o�r�m�i�s� �E�.� �s�t�e�n�o�s�t�o�m�a ��b�u�d�s� �a�n�d� �f�r�u�i�t� 
�E�.� �f�r�a�x�i�n�o�i�d�e�s ��b�u�d�s� �a�n�d� �f�r�u�i�t� 

�5�.� �E�.� �r�u�p�i�c�o�l�a�,�  ��C�l�i�f�f� �M�a�l�l�e�e� �A�s�h ��.� �T�h�i�s� �i�s� �a� �s�m�a�l�l�,� �d�e�n�s�e�,� �m�a�n�y�-�s�t�e�m�m�e�d� 
�s�h�r�u�b� �o�f� �m�a�l�l�e�e� �h�a�b�i�t� �b�e�t�w�e�e�n� �0�.�5� �a�n�d� �2� �m�e�t�r�e�s� �h�i�g�h� �w�i�t�h� �a� �b�l�u�i�s�h�-�g�r�e�y� 
�c�o�l�o�u�r� �t�o� �t�h�e� �l�e�a�v�e�s� �a�n�d� �y�o�u�n�g� �s�t�e�m�s�.� �T�h�i�s� �b�l�u�i�s�h� �c�o�l�o�u�r�a�t�i�o�n� �t�e�n�d�s� �t�o� �d�i�m�i�n�i�s�h� 
�w�i�t�h� �a�g�e�.� �T�h�e� �s�p�e�c�i�e�s� �i�s� �q�u�i�t�e� �c�o�m�m�o�n� �o�n� �t�h�e� �e�d�g�e�s� �o�f� �t�h�e� �h�i�g�h� �c�l�i�f�f�s� �o�f� 
�t�h�e� �J�a�m�i�e�s�o�n�,� �M�e�g�a�l�o�n�g�,� �K�e�d�u�m�b�a� �a�n�d� �G�r�o�s�e� �V�a�l�l�e�y�s� �o�f� �t�h�e� �B�l�u�e� �M�o�u�n�t�a�i�n�s�.� 
�T�h�e� �n�a�m�e�  ��r�u�p�i�c�o�l�a �� �m�e�a�n�s�  � ��c�l�i�f�f� �d�w�e�l�l�i�n�g ��.� 

�6�.� �E�.� �b�a�r�b�e�r�i�,�  ��B�a�r�b�e�r ��s� �M�a�l�l�e�e � ��c�o�n�f�i�n�e�d� �t�o� �g�r�a�n�i�t�i�c�,� �r�o�c�k�y� �r�i�d�g�e�s� �i�n� 
�s�c�l�e�r�o�p�h�y�l�l�o�u�s� �s�c�r�u�b� �n�o�r�t�h� �o�f� �C�r�a�n�b�r�o�o�k�,� �e�a�s�t�e�r�n� �T�a�s�m�a�n�i�a�.� �I�t� �i�s� �a� �m�a�l�l�e�e� 
�t�o� �a�b�o�u�t� �5� �m� �h�i�g�h� �a�n�d� �i�s� �r�e�l�a�t�e�d� �t�o� �E�.� �o�v�a�t�a�  ��S�w�a�m�p� �G�u�m ��,� �E�.� �c�a�m�p�h�o�r�a� 
 ��B�r�o�a�d�-�l�e�a�v�e�d� �S�a�l�l�y �� �a�n�d� �E�.� �y�a�r�r�a�e�n�s�i�s�  � ��Y�a�r�r�a� �G�u�m ��.� �I�t� �i�s� �n�a�m�e�d� �i�n� �h�o�n�o�u�r� 
�o�f� �t�h�e� �l�a�t�e� �P�r�o�f�e�s�s�o�r� �H�.� �N�e�w�t�o�n� �B�a�r�b�e�r� �w�h�o� �i�n�v�e�s�t�i�g�a�t�e�d� �s�o�m�e� �a�b�n�o�r�m�a�l� 
�p�l�a�n�t�s� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �i�n� �1�9�5�2� �a�n�d� �w�h�o� �m�a�d�e� �i�m�p�o�r�t�a�n�t� �s�t�u�d�i�e�s� �o�n� �t�h�e� 
�g�e�n�e�t�i�c�s� �o�f� �E�u�c�a�l�y�p�t�u�s�,� �e�s�p�e�c�i�a�l�l�y� �i�n� �T�a�s�m�a�n�i�a�.� 

�7�.� �E�.� �s�t�u�r�g�i�s�s�i�a�n�a�,�  � ��S�t�u�r�g�i�s�s �� �M�a�l�l�e�e � ��a� �v�e�r�y� �r�e�s�t�r�i�c�t�e�d� �s�p�e�c�i�e�s� �f�r�o�m� 
�t�h�e� �S�a�s�s�a�f�r�a�s� �r�e�g�i�o�n� �S�W� �o�f� �N�o�w�r�a�,� �N�.�S�\�W�.� �I�t� �i�s� �o�n�l�y� �k�n�o�w�n� �f�r�o�m� �3� �s�t�a�n�d�s�,� 
�t�w�o� �w�i�t�h� �n�o� �m�o�r�e� �t�h�a�n� �3�0� �o�r� �4�0� �p�l�a�n�t�s� �a�n�d� �t�h�e� �o�t�h�e�r� �w�i�t�h� �2�-�3�.� �I�t� �i�s� �a� �v�e�r�y� 
�d�i�s�t�i�n�c�t�i�v�e� �m�a�l�l�e�e� �w�i�t�h� �r�o�u�n�d�e�d�,� �b�l�u�i�s�h�-�g�r�e�e�n� �j�u�v�e�n�i�l�e� �l�e�a�v�e�s�,� �g�r�e�e�n� �a�d�u�l�t� 
�l�e�a�v�e�s� �a�n�d� �v�e�r�y� �g�l�a�u�c�o�u�s� �s�t�e�m�s�,� �b�u�d�s� �a�n�d� �f�r�u�i�t�s�.� �I�t� �g�r�o�w�s� �i�n� �a�r�e�a�s� �o�f� �h�e�a�t�h� 
�o�n� �v�e�r�y� �s�h�a�l�l�o�w� �s�o�i�l� �w�i�t�h� �n�o� �o�t�h�e�r� �e�u�c�a�l�y�p�t�s� �(�a�l�t�h�o�u�g�h� �o�t�h�e�r�s� �m�a�y� �b�e� �n�e�a�r�b�y� 
�o�n� �d�i�f�f�e�r�e�n�t� �s�i�t�e�s�)�.� �I�t� �i�s� �n�a�m�e�d� �f�o�r� �M�a�j�o�r� �J�i�m� �S�t�u�r�g�i�s�s� �o�f� �S�a�s�s�a�f�r�a�s� �w�h�o� 
�d�i�s�c�o�v�e�r�e�d� �i�t� �s�o�m�e� �2�5� �y�e�a�r�s� �a�g�o�.� �F�o�l�l�o�w�i�n�g� �d�i�r�e�c�t�i�o�n�s� �f�r�o�m� �M�a�j�o�r� �S�t�u�r�g�i�s�s�,� 
�a� �p�a�t�c�h� �o�f� �t�h�i�s� �s�p�e�c�i�e�s� �w�a�s� �l�o�c�a�t�e�d� �s�o�m�e� �t�h�r�e�e� �y�e�a�r�s� �a�g�o� �a�b�o�u�t� �1�2� �m�i�l�e�s� 
�n�o�r�t�h� �o�f� �S�a�s�s�a�f�r�a�s� �o�n� �t�h�e� �E�t�t�r�e�m�a� �P�l�a�t�e�a�u�.� �O�n�e� �o�t�h�e�r� �s�t�a�n�d� �N�E� �o�f� �S�a�s�s�a�f�r�a�s� 
�w�a�s� �k�n�o�w�n� �b�u�t� �c�o�u�l�d� �n�o�t� �b�e� �r�e�-�l�o�c�a�t�e�d� �b�y� �s�e�a�r�c�h�i�n�g� �o�n� �t�h�e� �g�r�o�u�n�d�.� �T�h�e�r�e�f�o�r�e� 
�a� �l�i�g�h�t� �a�i�r�c�r�a�f�t� �w�a�s� �u�s�e�d� �t�o� �f�l�y� �o�v�e�r� �a�n�d� �l�o�c�a�t�e� �t�h�e� �E�t�t�r�e�m�a� �P�l�a�t�e�a�u� �s�t�a�n�d� 
�a�n�d� �w�h�e�n� �i�t� �w�a�s� �r�e�c�o�g�n�i�s�e�d�,� �a�e�r�i�a�l� �t�r�a�v�e�r�s�e�s� �w�e�r�e� �m�a�d�e� �i�n� �s�e�a�r�c�h� �o�f� �s�i�m�i�l�a�r� 
�s�i�t�e�s�.� �O�n�e� �s�u�c�h� �w�a�s� �f�o�u�n�d� �n�e�a�r� �T�i�a�n�j�a�r�a� �F�a�l�l�s�,� �p�l�o�t�t�e�d� �o�n� �t�h�e� �m�a�p� �a�n�d� 
�s�u�b�s�e�q�u�e�n�t�l�y� �v�i�s�i�t�e�d� �o�n� �t�h�e� �g�r�o�u�n�d�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��M�Y�R�T�A�C�E�A�E� �P�a�g�e� �1�7�7 ��V�o�l�.� �7� 

�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �v�e�r�y� �d�i�s�t�i�n�c�t�i�v�e� �b�u�t� �a�p�p�e�a�r�s� �t�o� �b�e� �r�e�l�a�t�e�d�,� �t�h�o�u�g�h� �n�o�t� 
�e�x�t�r�e�m�e�l�y� �c�l�o�s�e�l�y�,� �t�o� �E�.� �k�i�t�s�o�n�i�a�n�a�,�  ��K�i�t�s�o�n ��s� �M�a�l�l�e�e �� �a�n�d� �E�.� �n�e�g�l�e�c�t�a�,�  � ��O�m�e�o� 
�G�u�m ��.� 

�1� �'� 
�&û��\�"�v�\�/�\�k�k�k�;�4� �f� �.� 

�E�u�c�a�l�y�p�t�u�s� �s�t�u�r�g�i�s�s�i�a�n�a ��j�u�v�e�n�i�l�e� �l�e�a�v�e�s�,� �m�a�t�u�r�e� �l�e�a�v�e�s�,� �f�r�u�i�t� �a�n�d� �b�u�d�s�.



�P�a�g�e� �1�7�8 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��C�O�M�P�O�S�I�T�A�E� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�H�E� �M�A�I�N�L�A�N�D� �B�E�D�F�O�R�D�I�A� 
�b�y� �A�.� �M�.� �G�r�a�y�,� �C�a�n�b�e�r�r�a� 

�B�e�d�f�o�r�d�i�a� �a�r�b�o�r�e�s�c�e�n�s� �H�o�c�h�r�.� �i�n� �C�a�n�d�o�l�l�e�a� �5�:�3�3�2�-�3�3�4� �(�1�9�3�4�)�,�  ��B�l�a�n�k�e�t� �L�e�a�f ��.� 

�T�h�i�s� �f�a�i�r�l�y� �c�o�m�m�o�n� �s�h�r�u�b� �o�r� �s�m�a�l�l� �t�r�e�e� �o�f� �t�h�e� �m�o�i�s�t�e�r� �s�u�b�-�m�o�n�t�a�n�e� �g�u�l�l�i�e�s� 
�o�f� �e�a�s�t�e�r�n� �N�.�S�\�W�.� �a�n�d� �A�.�C�.�T�.� �a�n�d� �V�i�c�t�o�r�i�a� �h�a�s�,� �i�n� �t�h�e� �p�a�s�t�,� �b�e�e�n� �m�i�s�t�a�k�e�n�l�y� 
�r�e�f�e�r�r�e�d� �t�o� �B�.� �s�a�l�i�c�i�n�a� �(�L�a�b�i�l�l�.�)� �D�C�.� �T�h�e� �l�a�t�t�e�r�,� �a� �s�p�e�c�i�e�s� �c�o�n�f�i�n�e�d� �t�o� �T�a�s�m�a�n�i�a�,� 
�w�a�s� �f�i�r�s�t� �d�e�s�c�r�i�b�e�d� �i�n� �1�8�0�6� �a�s� �C�a�c�a�l�i�a� �s�a�l�i�c�i�n�a� �b�y� �t�h�e� �f�a�m�o�u�s� �F�r�e�n�c�h� �b�o�t�a�n�i�s�t� 
�J�.� �J�.� �d�e� �L�a�b�i�l�l�a�r�d�i�e�r�e� �f�r�o�m� �m�a�t�e�r�i�a�l� �h�e� �h�a�d� �c�o�l�l�e�c�t�e�d� �h�i�m�s�e�l�f�.� 

�I�n�v�e�s�t�i�g�a�t�i�o�n� �b�y� �t�h�e� �p�r�e�s�e�n�t� �a�u�t�h�o�r�,� �e�a�r�l�y� �i�n� �1�9�7�3�,� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� 
�m�a�i�n�l�a�n�d� �p�l�a�n�t� �d�i�f�f�e�r�e�d� �f�r�o�m� �t�h�e� �T�a�s�m�a�n�i�a�n� �o�n�e� �s�u�f�f�i�c�i�e�n�t�l�y� �t�o� �w�a�r�r�a�n�t� �t�h�e�i�r� 
�s�e�p�a�r�a�t�i�o�n� �i�n�t�o� �t�w�o� �d�i�s�t�i�n�c�t� �s�p�e�c�i�e�s�.� �I�n� �t�h�e� �c�o�u�r�s�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �r�e�l�e�v�a�n�t� 
�l�i�t�e�r�a�t�u�r�e� �w�a�s� �c�o�n�s�u�l�t�e�d�,� �f�r�e�s�h� �s�p�e�c�i�m�e�n�s� �a�n�d� �h�e�r�b�a�r�i�u�m� �c�o�l�l�e�c�t�i�o�n�s� �f�r�o�m� 
�w�i�d�e�l�y� �d�i�f�f�e�r�i�n�g� �l�o�c�a�l�i�t�i�e�s� �w�e�r�e� �e�x�a�m�i�n�e�d� �a�n�d� �e�x�p�e�r�t� �o�p�i�n�i�o�n� �w�a�s� �s�o�u�g�h�t�.� 
�W�o�r�k� �w�a�s� �w�e�l�l� �u�n�d�e�r� �w�a�y� �t�o�w�a�r�d�s� �p�u�b�l�i�s�h�i�n�g� �a� �n�a�m�e� �f�o�r� �t�h�e� �m�a�i�n�l�a�n�d� 
�B�e�d�f�o�r�d�i�a�.� 

�F�o�r� �f�u�r�t�h�e�r� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �t�h�e� �m�a�i�n�l�a�n�d� �B�e�d�f�o�r�d�i�a� �w�i�t�h� �B�.� �s�a�l�i�c�i�n�a�,� �a� 
�r�e�q�u�e�s�t� �w�a�s� �m�a�d�e� �t�h�r�o�u�g�h� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �B�o�t�a�n�i�c�a�l� �L�i�a�i�s�o�n� �O�f�f�i�c�e�r� �a�t� �K�e�w� 
�H�e�r�b�a�r�i�u�m� �f�o�r� �p�h�o�t�o�g�r�a�p�h�s� �o�f� �t�h�e� �t�y�p�e� �s�p�e�c�i�m�e�n� �o�f� �t�h�e� �l�a�t�t�e�r� �s�p�e�c�i�e�s�.� �A� 
�l�e�t�t�e�r� �i�n� �r�e�p�l�y� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�u�t�h�o�r ��s� �a�t�t�e�n�t�i�o�n� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �m�a�i�n�l�a�n�d� 
�s�p�e�c�i�e�s� �h�a�d� �a�l�r�e�a�d�y� �b�e�e�n� �n�a�m�e�d� �b�y� �B�.� �P�.� �G�.� �H�o�c�h�r�e�u�t�i�n�e�r�,� �i�n� �1�9�3�4�,� �a�s� 
�B�.� �a�r�b�o�r�e�s�c�e�n�s� �a�n�d� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �c�o�u�l�d� �b�e� �f�o�u�n�d� �i�n�  ��C�a�n�d�o�l�l�e�a ��,� �a� �F�r�e�n�c�h�-� 
�S�w�i�s�s� �s�c�i�e�n�t�i�f�i�c� �j�o�u�r�n�a�l�!� �A�p�p�a�r�e�n�t�l�y�,� �b�y� �a�n� �u�n�u�s�u�a�l� �c�h�a�n�c�e� �H�o�c�h�r�e�u�t�i�n�e�r ��'�s� �w�o�r�k� 
�h�a�d� �b�e�e�n� �m�i�s�s�e�d� �o�r� �o�v�e�r�l�o�o�k�e�d� �b�y� �b�o�t�a�n�i�s�t�s� �s�i�n�c�e� �1�9�3�4�.� 

�B�y� �c�o�i�n�c�i�d�e�n�c�e�,� �D�r�.� �N�.� �T�.� �B�u�r�b�i�d�g�e� �o�f� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �H�e�r�b�a�r�i�u�m� �i�n� 
�C�a�n�b�e�r�r�a�,� �h�a�d�,� �a�t� �n�e�a�r�l�y� �t�h�e� �s�a�m�e� �t�i�m�e�,� �a�l�s�o� �r�e�c�e�i�v�e�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� 
�t�h�e� �s�e�p�a�r�a�t�i�o�n� �o�f� �t�h�e� �t�w�o� �s�p�e�c�i�e�s�.� 

�A� �t�a�b�l�e� �s�e�t�t�i�n�g� �o�u�t� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �B�.� �a�r�b�o�r�e�s�c�e�n�s� �a�n�d� �B�.� �s�a�l�i�c�i�n�a� 
�i�s� �g�i�v�e�n� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�i�s� �a�r�t�i�c�l�e�.� �T�h�e�s�e� �t�w�o� �s�p�e�c�i�e�s� �a�r�e� �s�e�p�a�r�a�t�e� �i�n� �t�h�e�i�r� 
�g�e�o�g�r�a�p�h�i�c�a�l� �d�i�s�t�r�i�b�u�t�i�o�n�s�;� �t�h�e�r�e� �a�r�e� �n�o� �i�n�t�e�r�m�e�d�i�a�t�e�s� �o�r� �c�o�n�n�e�c�t�i�n�g� �f�o�r�m�s� 
�b�e�t�w�e�e�n� �t�h�e�m�.� �I�t� �i�s� �w�o�r�t�h�y� �o�f� �n�o�t�e� �t�h�a�t� �i�n�t�e�r�m�e�d�i�a�t�e�s� �b�e�t�w�e�e�n� �B�.� �s�a�l�i�c�i�n�a� 
�a�n�d� �B�.� �l�i�n�e�a�r�i�s� �(�a�n�o�t�h�e�r� �s�p�e�c�i�e�s� �c�o�n�f�i�n�e�d� �t�o� �T�a�s�m�a�n�i�a�)� �d�o� �o�c�c�u�r�.� �T�y�p�i�c�a�l� 
�r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �t�h�e� �t�w�o� �T�a�s�m�a�n�i�a�n� �s�p�e�c�i�e�s� �a�r�e� �w�e�l�l�-�d�e�f�i�n�e�d� �b�u�t� �t�h�e� 
�i�n�t�e�r�m�e�d�i�a�t�e�s� �a�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �c�l�a�s�s�i�f�y�.� 

�T�a�b�l�e� �s�u�m�m�a�r�i�z�i�n�g� �t�h�e� �m�a�j�o�r� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �s�p�e�c�i�e�s�.� 

�B�.� �s�a�l�i�c�i�n�a� �B�.� �a�r�b�o�r�e�s�c�e�n�s� 
�L�e�a�v�e�s ��1�0�-�1�7� �c�m� �x� �1�.�0�-�2�5� �c�m�.�  ��1�8�-�2�4� �c�m� �x� �2�.�0�-�4�.�5� �c�m�.� 
�V�e�n�a�t�i�o�n ��i�m�p�r�e�s�s�e�d� �o�n� �u�p�p�e�r� �s�u�r�-�  ��i�m�p�r�e�s�s�e�d� �o�n� �u�p�p�e�r� �s�u�r�f�a�c�e�,� 
�f�a�c�e�,� �p�r�o�m�i�n�e�n�t� �o�n� �l�o�w�e�r� �s�u�r�f�a�c�e�,� �o�b�s�c�u�r�e�d� �a�n�d� �n�o�t� �r�e�a�d�i�l�y� �n�o�t�i�c�e�-� 
�n�o�t� �t�e�r�m�i�n�a�t�i�n�g� �a�t� �t�h�e� �m�a�r�g�i�n�s� �w�i�t�h� �a�b�l�e� �o�n� �t�h�e� �l�o�w�e�r� �s�u�r�f�a�c�e�,� �t�h�e� 
�a� �m�u�c�r�o�.� �m�a�j�o�r� �l�a�t�e�r�a�l� �v�e�i�n�s� �t�e�r�m�i�n�a�t�i�n�g� �a�t� 

�t�h�e� �m�a�r�g�i�n�s� �w�i�t�h� �a� �s�m�a�l�l�,� �b�l�u�n�t� 
�m�u�c�r�o�.� 

�M�a�r�g�i�n�s ��s�u�b�-�c�r�e�n�a�t�e�,� �s�h�o�r�t�l�y� �a�n�d�  ��c�r�e�n�a�t�e�,� �o�b�s�c�u�r�e�l�y� �r�e�v�o�l�u�t�e�,� �t�h�e� 
�c�l�o�s�e�l�y� �r�e�v�o�l�u�t�e�.� �i�n�f�o�l�d�i�n�g� �o�b�s�c�u�r�e�d� �b�y� �t�h�e� �i�n�-� 

�d�u�m�e�n�t�u�m�.� 
�I�n�d�u�m�e�n�t�u�m ��v�e�r�y� �s�h�o�r�t� �a�n�d� �d�e�n�s�e�,�  ��i�n� �t�w�o� �l�a�y�e�r�s�,� �u�n�d�e�r� �l�a�y�e�r� �d�e�n�s�e�,� 
�a� �s�i�n�g�l�e� �l�a�y�e�r� �o�f� �v�e�r�y� �c�l�o�s�e�l�y� �a�p�p�r�e�s�-� �t�a�n�g�l�e�d� �a�n�d� �c�l�o�s�e�l�y� �a�p�p�r�e�s�s�e�d�;� 
�s�e�d�,� �t�a�n�g�l�e�d� �h�a�i�r�s�,� �n�o�t� �o�b�s�c�u�r�i�n�g� �t�h�e� �s�e�c�o�n�d�a�r�y� �l�a�y�e�r� �o�f� �l�o�n�g�,� �f�l�o�c�-� 
�t�h�e� �p�r�o�m�i�n�e�n�t� �v�e�i�n�s�.� �c�o�s�e� �h�a�i�r�s� �o�b�s�c�u�r�i�n�g� �t�h�e� �v�e�i�n�s�.� 

�T�h�e� �h�a�i�r�s� �o�f� �t�h�i�s�  � ��s�e�c�o�n�d�a�r�y �� 
�l�a�y�e�r� �o�r�i�g�i�n�a�t�e� �f�r�o�m� �t�h�e� �a�p�i�c�e�s� �o�f� 
�g�l�a�n�d�u�l�a�r� � �p�r�o�t�u�b�e�r�a�n�c�e�s� � �w�h�i�c�h� 
�a�r�i�s�e� �f�r�o�m� �t�h�e� �c�e�l�l� �s�u�r�f�a�c�e�;� �s�o�m�e� 
�o�f� �t�h�e�s�e� �l�o�n�g�,� �t�a�n�g�l�e�d� �h�a�i�r�s� �m�a�y� 
�b�e� �i�r�r�e�g�u�l�a�r�l�y� �b�r�a�n�c�h�e�d� �2�-�3� �t�i�m�e�s�,� 
�a�l�t�h�o�u�g�h� �t�h�e� �m�a�j�o�r�i�t�y� �a�r�e� �q�u�i�t�e� 
�s�i�m�p�l�e�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��C�O�M�P�O�S�I�T�A�E� �P�a�g�e� �1�7�9 ��V�o�l�.� �7� 

�I�n�f�l�o�r�e�s�c�e�n�c�e ��s�h�o�r�t�,� �q�u�i�t�e� �d�e�n�s�e�  ��I�l�o�n�g�,� �l�o�o�s�e� �a�x�i�l�l�a�r�y� �p�a�n�i�c�l�e�s� �o�r� 
�a�x�i�l�l�a�r�y� �p�a�n�i�c�l�e�s�.� �R�h�a�c�h�i�s� �q�u�i�t�e� �c�o�r�y�m�b�s�.� �T�h�e� �r�h�a�c�h�i�s� �r�e�l�a�t�i�v�e�l�y� 
�s�t�o�u�t�.� �R�h�a�c�h�i�l�l�a� �s�h�o�r�t�,� �s�t�o�u�t�,� �a�x�e�s� �i�n�s�u�b�s�t�a�n�t�i�a�l�,� �b�r�i�t�t�l�e�.� �R�h�a�c�h�i�l�l�a� �a�l�-� 
�i�e�n�g�t�h�e�n�i�n�g� �o�n�l�y� � �s�l�i�g�h�t�l�y� �a�f�t�e�r� �m�o�s�t� �a�s� �l�o�n�g� �a�s� �t�h�e� �r�h�a�c�h�i�s�,� �a�l�s�o� 
�a�n�t�h�e�s�i�s�.� �P�e�d�u�n�c�l�e�s� �m�o�s�t�l�y� �a�b�s�e�n�t� �o�r� �t�h�i�n� �a�n�d� �b�r�i�t�t�l�e�;� �a�x�e�s� �l�e�n�g�t�h�e�n�i�n�g� 
�t�o� �3� �m�m� �l�o�n�g�.� �T�h�e� �b�r�a�c�t�e�o�l�e�s� �s�h�o�r�t�,� �f�o�l�l�o�w�i�n�g� �a�n�t�h�e�s�i�s�.� �P�e�d�u�n�c�l�e�s� �1�-�2�.�5� 
�s�t�o�u�t�.� �I�n�d�u�m�e�n�t�u�m� �v�e�r�y� �s�h�o�r�t�,� �d�e�n�s�e�,� �c�m� �l�o�n�g�.� �B�r�a�c�t�e�o�l�e�s� �l�o�n�g� �(�c�.�1�.�0� 
�t�h�e� �i�n�d�i�v�i�d�u�a�l� �h�a�i�r�s� �n�o�t� �d�i�s�c�e�r�n�i�b�l�e� �c�m�)�,� �f�i�l�i�f�o�r�m�,� �d�r�y�.� �I�n�d�u�m�e�n�t�u�m� 
�t�o� �t�h�e� �u�n�a�i�d�e�d� �e�y�e�.� �l�o�n�g�,� �l�o�o�s�e� �b�u�t� �t�h�i�c�k�,� �t�h�e� �h�a�i�r�s� 

�q�u�i�t�e� �d�i�s�t�i�n�g�u�i�s�h�a�b�l�e�.� 
�A�n� �i�n�t�e�r�e�s�t�i�n�g� �f�a�c�t� �a�r�i�s�e�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �c�o�m�m�o�n� 

�n�a�m�e�s�  � ��B�l�a�n�k�e�t� �L�e�a�f �� �o�r�  ��F�l�a�n�n�e�l� �L�e�a�f ��.� �T�o� �t�h�e� �a�u�t�h�o�r�'�s� �k�n�o�w�l�e�d�g�e� �n�e�i�t�h�e�r� 
�o�f� �t�h�e�s�e� �n�a�m�e�s� �h�a�s� �e�v�e�r� �b�e�e�n� �g�i�v�e�n� �t�o� �t�h�e� �T�a�s�m�a�n�i�a�n� �B�.� �s�a�l�i�c�i�n�a� �a�n�d� 
�a�p�p�e�a�r� �t�o� �b�e� �a�p�p�l�i�e�d� �o�n�l�y� �t�o� �t�h�e� �m�a�i�n�l�a�n�d� �s�p�e�c�i�e�s�.� �P�e�r�h�a�p�s� �t�h�i�s� �i�s� �d�u�e� �s�i�m�p�l�y� 
�t�o� �t�h�e� �f�a�c�t� �t�h�a�t� �B�.� �s�a�l�i�c�i�n�a� �d�o�e�s� �n�o�t� �p�o�s�s�e�s�s� �t�h�e� �l�o�n�g� �w�o�o�l�l�y� �h�a�i�r�s� �o�n� �t�h�e� 
�y�o�u�n�g� �s�t�e�m�s� �a�n�d� �u�n�d�e�r�s�u�r�f�a�c�e�s� �o�f� �t�h�e� �l�e�a�v�e�s� �s�o� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �B�.� 
�a�r�b�o�r�e�s�c�e�n�s�.� �T�h�e� �h�a�i�r�s� �o�n� �t�h�e� �s�t�e�m�s� �a�n�d� �l�e�a�v�e�s� �o�f� �B�.� �s�a�l�i�c�i�n�a� �a�r�e� �v�e�r�y� 
�s�h�o�r�t� �a�n�d� �t�i�g�h�t�l�y� �c�r�i�s�p�e�d�,� �n�o�t� �a�t� �a�l�l� �w�o�o�l�l�y�,� �a�n�d� �c�e�r�t�a�i�n�l�y� �n�o�t� �r�e�s�e�m�b�l�i�n�g� 
�t�h�e� �n�a�p� �o�f� �a� �b�l�a�n�k�e�t�.� 

�A�C�K�N�O�W�L�E�D�G�E�M�E�N�T�S� 
�|� �a�m� �i�n�d�e�b�t�e�d� �t�o� �M�r�.� �G�.� �M�.� �C�h�i�p�p�e�n�d�a�l�e�,� �A�u�s�t�r�a�l�i�a�n� �B�o�t�a�n�i�c�a�l� �L�i�a�i�s�o�n� �O�f�f�i�c�e�r� �a�t� 

�H�e�r�b�a�r�i�u�m� �K�e�w�,� �f�o�r� �v�a�l�u�a�b�l�e� �a�s�s�i�s�t�a�n�c�e� �i�n� �b�r�i�n�g�i�n�g� �t�o� �m�y� �a�t�t�e�n�t�i�o�n� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �a� 
�v�a�l�i�d� �n�a�m�e� �f�o�r� �t�h�e� �m�a�i�n�l�a�n�d� �B�e�d�f�o�r�d�i�a�,� �a�n�d� �f�o�r� �p�r�o�c�u�r�i�n�g� �p�h�o�t�o�g�r�a�p�h�s� �o�f� �t�y�p�e� �m�a�t�e�r�i�a�l�.� 

�D�r�.� �N�.� �T�.� �B�u�r�b�i�d�g�e�,� �H�e�r�b�a�r�i�u�m� �A�u�s�t�r�a�l�i�e�n�s�e�;� �M�r�.� �J�.� �H�.� �W�i�l�l�i�s�,� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�i�u�m�,� 
�M�e�l�b�o�u�r�n�e�,� �a�n�d� �M�r�.� �M�.� �I�.� �H�.� �B�r�o�o�k�e�r�,� �F�o�r�e�s�t� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�,� �C�a�n�b�e�r�r�a�,� �a�l�l� �o�f�f�e�r�e�d� 
�e�x�t�r�e�m�e�l�y� �u�s�e�f�u�l� �a�d�v�i�c�e�.� 

�T�h�a�n�k�s� �a�r�e� �a�l�s�o� �d�u�e� �t�o� �t�h�e� �s�t�a�f�f�s� �o�f� �t�h�e� �M�e�l�b�o�u�r�n�e� �a�n�d� �S�y�d�n�e�y� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�l�a� 
�f�o�r� �t�h�e�i�r� �h�e�l�p� �i�n� �e�n�a�b�l�i�n�g� �m�e� �t�o� �e�x�a�m�i�n�e� �t�h�e� �c�o�l�l�e�c�t�i�o�n�s� �o�f� �B�e�d�f�o�r�d�i�a� �h�e�l�d� �b�y� �t�h�e�s�e� 
�i�n�s�t�i�t�u�t�i�o�n�s�.� 

�F�o�r� �v�a�l�u�a�b�l�e� �c�r�i�t�i�c�i�s�m� �a�n�d� �a�s�s�i�s�t�a�n�c�e� �w�i�t�h� �t�h�e� �c�o�m�p�i�l�a�t�i�o�n� �o�f� �t�h�e� �m�a�n�u�s�c�r�i�p�t� �|� �o�f�f�e�r� 
�m�y� �a�p�p�r�e�c�i�a�t�i�o�n� �t�o� �M�r�.� �N�.� �L�a�n�d�e�r�,� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�l�u�m�,� �S�y�d�n�e�y�.� 

�T�  �� 

�R�E�G�I�S�T�R�A�T�I�O�N� �O�F� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T� �C�U�L�T�I�V�A�R�S ��c�o�n�t�.� �f�r�o�m� �p�a�g�e� �1�6�7� 
�N�o�t�e� �2�.� �T�h�e� �c�o�n�c�e�p�t� �o�f� �c�u�l�t�i�v�a�r� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� �c�o�n�c�e�p�t� 
�o�f� �b�o�t�a�n�i�c�a�l� �v�a�r�i�e�t�y�,� �v�a�r�i�e�t�a�s�.� �T�h�e� �l�a�t�t�e�r� �i�s� �a� �c�a�t�e�g�o�r�y� �b�e�l�o�w� �t�h�a�t� �o�f� 
�s�p�e�c�i�e�s�.� �N�a�m�e�s� �o�f� �b�o�t�a�n�i�c�a�l� �v�a�r�i�e�t�i�e�s� �a�r�e� �a�l�w�a�y�s� �i�n� �L�a�t�i�n� �f�o�r�m� �a�n�d� �a�r�e� 
�g�o�v�e�r�n�e�d� �b�y� �t�h�e� �B�o�t�a�n�i�c�a�l� �C�o�d�e�. �� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �a�l�s�o� �r�e�q�u�i�r�e�d�:� 
�(�1�)� �T�h�e� �n�a�m�e� �o�f� �t�h�e� �o�r�i�g�i�n�a�t�o�r� �o�r� �i�n�t�r�o�d�u�c�e�r� �i�f� �a�n�y�,� �a�n�d� �t�h�e� �d�a�t�e� �o�f� �i�t�s� 

�i�n�t�r�o�d�u�c�t�i�o�n�.� 
�(�2�)� �T�h�e� �p�a�r�e�n�t�a�g�e� �w�h�e�n� �k�n�o�w�n�.� 
�(�8�)� �A� �f�u�l�l� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �p�l�a�n�t� �i�n�c�l�u�d�i�n�g� �s�h�a�p�e� �o�f� �b�u�s�h�,� �a�p�p�r�o�x�i�m�a�t�e� 

�h�e�i�g�h�t�,� �f�l�o�w�e�r� �c�o�l�o�u�r� �e�t�c�.� 
�*�(�4�)� �A� �f�r�e�s�h� �f�l�o�w�e�r�i�n�g� �s�p�e�c�i�m�e�n� �t�o� �b�e� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e� �A�u�t�h�o�r�i�t�y�.� 

�(�5�)� �T�w�o� �c�o�l�o�u�r� �p�r�i�n�t�s�,� �o�n�e� �s�h�o�w�i�n�g� �h�a�b�i�t� �a�n�d� �o�n�e� �s�h�o�w�i�n�g� �f�l�o�w�e�r�.� 
�*�F�l�o�w�e�r�i�n�g� �s�p�e�c�i�m�e�n� �s�h�o�u�l�d� �b�e� �a� �f�r�e�s�h� �c�u�t� �a�p�p�r�o�x�i�m�a�t�e�l�y� �4�0� �c�m�s�.� �l�o�n�g� 

�a�n�d� �p�a�c�k�e�d� �i�n� �d�a�m�p� �n�e�w�s�p�a�p�e�r� �o�r� �p�o�l�y�t�h�e�n�e� �s�o� �f�l�o�w�e�r�s� �r�e�m�a�i�n� �f�r�e�s�h� �d�u�r�i�n�g� 
�t�r�a�n�s�i�t�.� 

�T�h�e� �A�u�t�h�o�r�i�t�y� �w�i�l�l�,� �i�n� �d�u�e� �c�o�u�r�s�e�,� �i�n�f�o�r�m� �y�o�u� �t�h�a�t� �y�o�u�r� �n�a�m�e� �h�a�s� 
�b�e�e�n� �a�c�c�e�p�t�e�d�,� �p�r�o�v�i�d�e�d� �t�h�a�t� �t�h�e� �p�r�o�p�o�s�e�d� �n�a�m�e� �i�s� �n�o�t� �a�l�r�e�a�d�y� �i�n� �u�s�e� �f�o�r� 
�a�n�o�t�h�e�r� �p�l�a�n�t� �a�n�d� �t�h�a�t� �i�t� �c�o�n�f�o�r�m�s� �w�i�t�h� �c�e�r�t�a�i�n� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �a� �C�o�d�e� �o�f� �R�u�l�e�s�.� 

�B�r�i�e�f�l�y�,� �t�h�e�s�e� �r�e�q�u�i�r�e�m�e�n�t�s� �a�r�e� �t�h�a�t� �t�h�e� �c�u�l�t�i�v�a�r� �n�a�m�e� �i�s� �i�n� �a� �m�o�d�e�r�n� 
�l�a�n�g�u�a�g�e� �(�n�o�t� �L�a�t�i�n� �u�n�l�e�s�s� �a�p�p�l�i�e�d� �b�e�f�o�r�e� �1�9�5�9�)�,� �n�o�t� �o�v�e�r� �d�i�f�f�i�c�u�l�t� �t�o� �p�r�o�n�o�u�n�c�e� 
�o�r� �t�o�o� �l�o�n�g� �(�p�r�e�f�e�r�a�b�l�y� �o�f� �o�n�e� �o�r� �t�w�o� �w�o�r�d�s� �o�n�l�y�)� �n�o�t� �m�i�s�l�e�a�d�i�n�g� �o�r� �u�n�f�a�i�r� 
�t�o� �o�t�h�e�r� �g�r�o�w�e�r�s�,� �n�o�t� �t�o�o� �s�i�m�i�l�a�r� �t�o� �a� �n�a�m�e� �a�l�r�e�a�d�y� �i�n� �u�s�e� �i�n� �t�h�e� �s�a�m�e� �g�e�n�u�s�.� 
�I�t� �i�s� �h�o�p�e�d� �t�h�a�t� �c�o�p�i�e�s� �o�f� �t�h�e� �C�o�d�e� �o�f� �R�u�l�e�s� �w�i�l�l� �b�e� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� 
�S�e�c�r�e�t�a�r�y� �b�e�f�o�r�e� �t�h�e� �e�n�d� �o�f� �t�h�e� �y�e�a�r�.� �T�h�e� �p�r�i�c�e� �i�s� �u�n�c�e�r�t�a�i�n� �b�u�t� �w�i�l�l� �b�e� 
�i�n� �t�h�e� �o�r�d�e�r� �o�f� �$�1�.�5�0�.� �O�r�d�e�r�s� �w�i�t�h�o�u�t� �p�a�y�m�e�n�t� �w�i�l�l� �b�e� �a�c�c�e�p�t�e�d� �n�o�w�.� 

�A�l�l� �s�u�b�m�i�s�s�i�o�n�s� �s�h�o�u�l�d� �b�e� �m�a�d�e� �t�o� �M�r�.� �J�.� �W�.� �W�r�i�g�l�e�y�,� �S�e�c�r�e�t�a�r�y�,� 
�A�u�s�t�r�a�l�i�a�n� �C�u�l�t�i�v�a�r� �R�e�g�i�s�t�r�a�t�i�o�n� �A�u�t�h�o�r�i�t�y�,� �c�/�-� �B�o�t�a�n�i�c� �G�a�r�d�e�n�s�,� �C�a�n�b�e�r�r�a�,� 
�A�.�C�.�T�.� �2�6�0�1�.� 

�F�o�r� �i�n�c�l�u�s�i�o�n� �i�n� �t�h�e� �p�u�b�l�i�s�h�e�d� �l�i�s�t� �o�f� �A�u�s�t�r�a�l�i�a�n� �C�u�l�t�i�v�a�r�s� �a�l�l� �s�u�b�m�i�s�s�i�o�n�s� 
�m�u�s�t� �b�e� �r�e�c�e�i�v�e�d� �b�y� �3�1�s�t� �D�e�c�e�m�b�e�r�,� �1�9�7�3�.



�P�a�g�e� �1�8�0 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�W�O�R�L�D� �F�E�R�N� �F�A�M�I�L�I�E�S� 
�T�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �f�e�r�n�s� �o�n� �p�a�g�e� �1�5�8� �i�s� �c�o�n�t�i�n�u�e�d� �h�e�r�e� �f�o�r� �t�h�o�s�e� �i�n�t�e�r�e�s�t�e�d� �i�n� 

�c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �T�h�e� �m�o�r�e� �g�e�n�e�r�a�l� �a�r�t�i�c�l�e� �i�s� �c�o�n�t�i�n�u�e�d� �o�n� �p�a�g�e� �1�8�2�.� 

�T�h�e� �o�n�l�y� �r�e�c�e�n�t� �w�o�r�k� �t�o� �i�n�c�l�u�d�e� �a�l�l� �f�e�r�n� �g�e�n�e�r�a� �i�s� �E�.� �B�.� �C�o�p�e�l�a�n�d ��s� 
�G�e�n�e�r�a� �F�i�l�i�c�u�m� �(�1�9�4�7�)�.� �P�i�c�h�i�-�S�e�r�m�o�l�l�i� �(�1�9�5�8�)�,� �p�u�b�i�i�s�h�e�d� �a� �s�c�h�e�m�e� �o�f� �c�l�a�s�s�i�-� 
�f�i�c�a�t�i�o�n� �i�n�c�l�u�d�i�n�g� �b�o�t�h� �f�o�s�s�i�l� �a�n�d� �l�i�v�i�n�g� �g�e�n�e�r�a�.� 

�I�n� �t�h�e� �1�9�6�6� �r�e�v�i�s�i�o�n� �o�f� �W�i�l�l�i�s �� �D�i�c�t�i�o�n�a�r�y� �o�f� �F�l�o�w�e�r�i�n�g� �P�l�a�n�t�s� �a�n�d� �F�e�r�n�s�,� 
�P�r�o�f�e�s�s�o�r� �R�.� �E�.� �H�o�l�t�t�u�m� �h�a�s� �c�o�m�b�i�n�e�d� �C�o�p�e�l�a�n�d ��s� �a�n�d� �P�i�c�h�i�-�S�e�r�m�o�l�l�i ��s� �i�d�e�a�s�.� 
�H�o�l�t�t�u�m� �r�e�g�a�r�d�s� �s�e�v�e�r�a�l� �o�f� �C�o�p�e�l�a�n�d ��s� �f�a�m�i�l�i�e�s� �a�s� �u�n�n�a�t�u�r�a�l�,� �p�a�r�t�i�c�u�l�a�r�l�y� 
�P�t�e�r�i�d�a�c�e�a�e� �a�n�d� �A�s�p�i�d�a�c�e�a�e�,� �p�r�e�f�e�r�r�i�n�g� �P�i�c�h�i�-�S�e�r�m�o�l�l�i ��s� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �f�a�m�i�l�i�e�s� 
�t�o� �w�h�i�c�h� �C�o�p�e�l�a�n�d ��s� �g�e�n�e�r�a� �h�a�v�e� �b�e�e�n� �a�l�l�o�c�a�t�e�d�.� �T�h�i�s� �p�r�o�v�i�d�e�s� �a� �c�o�m�p�l�e�t�e� �a�n�d� 
�w�o�r�k�a�b�l�e� �s�y�s�t�e�m� �o�f� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �f�o�r� �t�h�e� �w�o�r�l�d ��s� �f�e�r�n�s�,� �a�t� �l�e�a�s�t� �t�e�m�p�o�r�a�r�i�l�y�;� 
�m�o�d�i�f�i�c�a�t�i�o�n� �m�a�y� �b�e� �n�e�c�e�s�s�a�r�y� �a�s� �f�u�r�t�h�e�r� �t�a�x�o�n�o�m�i�c� �r�e�s�e�a�r�c�h� �i�s� �c�o�m�p�l�e�t�e�d�.� 

�(�P�h�y�l�u�m�)� �P�T�E�R�I�D�O�P�H�Y�T�A� 
�*� �g�r�o�u�p�s� �w�i�t�h� �n�o� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �n�a�t�i�v�e� �i�n� �A�u�s�t�r�a�l�i�a�.� 
�(�C�l�a�s�s�)� �L�Y�C�O�P�S�I�D�A� 
�(�O�r�d�e�r�s�)� �I�s�o�e�t�a�l�e�s�,� �(�F�a�m�i�l�y�)� �i�s�o�e�t�a�c�e�a�e� �(�q�u�i�l�l� �w�o�r�t�s�)�.� 

�L�y�c�o�p�o�d�i�a�l�e�s� �L�y�c�o�p�o�d�i�a�c�e�a�e� �(�c�l�u�b�-�m�o�s�s�e�s�,� �t�a�s�s�e�l� �f�e�r�n�s�)�.� 
�S�e�l�a�g�i�n�e�l�l�a�l�e�s�,� �S�e�l�a�g�i�n�e�l�l�a�c�e�a�e� �(�c�l�u�b�-�m�o�s�s�e�s�)�.� 
�*�S�P�H�E�N�O�P�S�I�D�A� 

�#�*�E�q�u�i�s�e�t�a�l�e�s�,� �*�E�q�u�i�s�e�t�a�c�e�a�e� �(�h�o�r�s�e� �t�a�i�l�s�)�.� 
�P�S�I�L�O�P�T�O�P�S�I�D�A� 

�P�s�i�l�o�t�a�l�e�s� �P�s�i�l�o�t�a�c�e�a�e� �(�s�k�e�l�e�t�o�n� �c�l�u�b�-�m�o�s�s�)�.� 
�T�m�e�s�i�p�t�e�r�i�d�a�c�e�a�e� �(�f�o�r�k�-�f�e�r�n�s�)�.� 

�P�T�E�R�O�P�S�I�D�A� �(�F�I�L�I�C�O�P�S�I�D�A�)� �t�r�u�e� �f�e�r�n�s� 
�(�s�u�b�-�o�r�d�e�r� �F�I�L�I�C�I�D�A�E�)� 

�A�s�p�i�d�i�a�l�e�s� �A�s�p�i�d�i�a�c�e�a�e� 
�A�s�p�l�e�n�i�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �A�s�p�l�e�n�i�u�m� �t�h�e� 

�b�i�r�d�s�-�n�e�s�t� �f�e�r�n�s� �a�n�d� �s�p�l�e�e�n� �w�o�r�t�s�)�.� 
�A�t�h�y�r�i�a�c�e�a�e� 
�L�o�m�a�r�i�o�p�s�i�d�a�c�e�a�e� 
�T�h�e�l�y�p�t�e�r�i�d�a�c�e�a�e� 

�B�l�e�c�h�n�a�l�e�s� �B�l�e�c�h�n�a�c�e�a�e� 
�C�y�a�t�h�a�l�e�s� �C�y�a�t�h�e�a�c�e�a�e� �(�i�n�c�l�u�d�i�n�g� �t�r�e�e� �f�e�r�n�s� �o�f� �g�e�n�u�s� 

�C�y�a�t�h�e�a�)�.� 
�*�L�o�p�h�o�s�o�r�i�a�c�e�a�e� 

�D�a�v�a�l�l�i�a�l�e�s� �D�a�v�a�l�l�i�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �D�a�v�a�l�l�i�a� �s�p�p�.�,� �t�h�e� 
�h�a�r�e ��s� �f�o�o�t� �f�e�r�n�s�)�.� 

�O�l�e�a�n�d�r�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �N�e�p�h�r�o�l�e�p�i�s� �t�h�e� 
�f�i�s�h�b�o�n�e� �f�e�r�n�)�.� 

�D�i�c�k�s�o�n�i�a�l�e�s� �D�e�n�n�s�t�a�e�d�t�i�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �P�t�e�r�i�d�i�u�m� 
�b�r�a�c�k�e�n� �s�p�p�.�)� 

�D�i�c�k�s�o�n�i�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �D�i�c�k�s�o�n�i�a� �t�r�e�e� 
�f�e�r�n�s� �s�p�p�.�)� 

�L�i�n�d�s�a�e�a�c�e�a�e� 
�G�l�e�i�c�h�e�n�i�a�l�e�s� �G�l�e�i�c�h�e�n�i�a�c�e�a�e� 
�H�y�m�e�n�o�p�h�y�l�l�a�l�e�s� �H�y�m�e�n�o�p�h�y�l�l�a�c�e�a�e� �(�f�i�l�m�y� �f�e�r�n�s�)�.� 
�*�H�y�m�e�n�o�p�h�y�l�l�o�p�s�i�d�a�l�e�s� �*�H�y�m�e�n�o�p�h�y�l�l�o�p�s�i�d�a�c�e�a�e� 
�*�L�o�x�s�o�m�a�l�e�s� �*�L�o�x�s�o�m�a�c�e�a�e� 
�*�M�a�t�o�n�i�a�l�e�s� �*�M�a�t�o�n�i�a�c�e�a�e� 
�*�P�l�a�g�i�o�g�y�r�i�a�l�e�s� �*�P�l�a�g�i�o�g�y�r�i�a�c�e�a�e� 
�P�o�l�y�p�o�d�i�a�l�e�s� �*�C�h�e�i�r�o�p�l�e�u�r�i�a�c�e�a�e� 

�*�D�i�p�t�e�r�i�d�a�c�e�a�e� 
�G�r�a�m�m�i�t�i�d�a�c�e�a�e� 
�P�o�l�y�p�o�d�i�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �P�l�a�t�y�c�e�r�i�u�m� �s�p�p�.� 

�t�h�e� �s�t�a�g�h�o�r�n�s�)�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �P�a�g�e� �1�8�1 ��V�o�l�.� �7� 

�P�t�e�r�i�d�a�l�e�s� �A�d�i�a�n�t�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �A�d�i�a�n�t�u�m� �s�p�p�.� 
�m�a�i�d�e�n� �h�a�i�r� �f�e�r�n�s�)�.� 

�#�C�r�y�p�t�o�g�r�a�m�m�a�t�a�c�e�a�e� 

�*�N�e�g�r�i�p�t�e�r�i�d�a�c�e�a�e� 
�P�a�r�k�e�r�i�a�c�e�a�e� 
�P�t�e�r�i�d�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �P�t�e�r�i�s� �s�p�p�.� �t�h�e� 

�b�r�a�k�e�s�)�.� 
�S�i�n�o�p�t�e�r�i�d�a�c�e�a�e� 
�V�i�t�t�a�r�i�a�c�e�a�e� 

�S�c�h�i�z�a�e�a�l�e�s� �S�c�h�i�z�a�e�a�c�e�a�e� 
�M�A�R�A�T�T�I�I�D�A�E� 
�M�a�r�a�t�t�i�a�l�e�s� �A�n�g�i�o�p�t�e�r�i�d�a�c�e�a�e� 

�*�D�a�n�a�e�a�c�e�a�e� 
�M�a�r�a�t�t�i�a�c�e�a�e� 
�#�K�a�u�l�f�u�s�s�i�a�c�e�a�e� 

�M�A�R�S�I�L�E�I�D�A�E� 
�M�a�r�s�i�l�e�a�l�e�s� �M�a�r�s�i�l�e�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �M�a�r�s�i�l�e�a� �N�a�r�d�o�o� 

�s�p�p�.�)� 
�O�P�H�I�O�G�L�O�S�S�I�D�A�E� 
�O�p�h�i�o�g�l�o�s�s�a�l�e�s� �O�p�h�i�o�g�l�o�s�s�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �O�p�h�i�o�g�l�o�s�s�u�m� 

�s�p�p�.� �t�h�e� �a�d�d�e�r ��s� �t�o�n�g�u�e� �f�e�r�n�)�.� 
�O�S�M�U�N�D�I�D�A�E� 
�O�s�m�u�n�d�a�l�e�s� �O�s�m�u�n�d�a�c�e�a�e� �(�i�n�c�l�u�d�e�s� �T�o�d�e�a� �s�p�p�.� �t�r�e�e� 

�f�e�r�n�s�)�.� 

�P�R�O�F�T�O�S�T�E�L�E� 

�P�H�L�O�E�M� � �_�  �� �.� �P�E�R�I�C�Y�C�L�E� �F�E�A�F� �T�R�A�C�E� �~�=� 

�\� �2� �E�5� 

�@�)� �T�R� �,� 
�7� �4� �3�  �� �.� 

�L�E�A�F� �T�R�A�C�E� 
�E�N�D�O�D�E�R�M�I�S� 

�T�R�A�N�S�V�E�R�S�E� �S�E�C�T�I�O�N� �L�O�N�C�I�T�U�D�A�L� �S�E�C�T�I�O�N� 

�S�O�L�E�N�O�S�T�E�L�E� �¢� �E�A�F� 
�5� �_ ��T�R�A�C�E� 

�/�, ��)�  ��)� 

�L�E�A�F� 
�L�E�R�F� �C�A�P� 

�T�R�A�C�E� 

�D�I�C�T�Y�O�S�T�E�L�E� 
�P�I�T�H� 

�D�E�T�A�C�H�E�D�  ¬� �<�>�<�>�<�>�<�>�<�>� 
�L�E�R�F� �¢� 

�L�E�R�E� �\� �L�E�A�F� 
�T�R�A�C�E� �L�E�A�F� �C�A�l� �C�A�P� 



�P�a�g�e� �1�8�2 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�F�E�R�N�S� 
�B�O�T�A�N�I�C�A�L� �D�E�S�C�R�I�P�T�I�O�N� 

�T�h�e� �f�e�r�n�s� �d�i�f�f�e�r� �f�r�o�m� �a�l�l� �o�t�h�e�r� �g�r�o�u�p�s� �i�n� �h�a�v�i�n�g� �r�e�l�a�t�i�v�e�l�y� �l�a�r�g�e�,� �u�s�u�a�l�l�y� 
�c�o�m�p�o�u�n�d� �l�e�a�v�e�s�,� �e�a�c�h� �l�e�a�f� �b�e�i�n�g� �c�u�r�l�e�d� �l�i�k�e� �a� �c�r�o�z�i�e�r� �w�h�e�n� �y�o�u�n�g�.� �T�h�e� 
�f�e�r�t�i�l�e� �l�e�a�f� �o�r� �s�p�o�r�o�p�h�y�l�l� �u�s�u�a�l�l�y� �c�a�r�r�i�e�s� �n�u�m�e�r�o�u�s� �s�m�a�l�l� �s�p�o�r�a�n�g�i�a�,� �a�n�d� �t�h�e� 
�g�r�o�u�p� �i�s� �b�y� �f�a�r� �t�h�e� �m�o�s�t� �a�b�u�n�d�a�n�t� �o�f� �t�h�e� �P�t�e�r�i�d�o�p�h�y�t�e�s�.� 

�F�e�r�n�s� �a�r�e� �p�e�r�e�n�n�i�a�l�s�,� �a�l�m�o�s�t� �a�l�w�a�y�s� �w�i�t�h� �s�o�m�e� �k�i�n�d� �o�f� �r�o�o�t�-�s�t�o�c�k� �o�r� 
�r�h�i�z�o�m�e�.� �A� �f�e�w� �s�p�e�c�i�e�s� �f�o�r�m� �u�n�b�r�a�n�c�h�e�d� �t�r�e�e�s�,� �t�h�o�u�g�h� �t�h�e�  ��t�r�u�n�k �� �i�n� �s�u�c�h� 
�c�a�s�e�s� �i�s� �l�a�r�g�e�l�y� �c�o�m�p�o�s�e�d� �o�f� �m�a�t�t�e�d� �a�d�v�e�n�t�i�t�i�o�u�s� �r�o�o�t�s�.� �M�o�s�t� �f�e�r�n�s� �a�r�e� 
�r�e�c�o�g�n�i�s�a�b�l�e� �a�s� �s�u�c�h�,� �t�h�e� �r�o�l�l�i�n�g� �o�f� �t�h�e� �y�o�u�n�g� �l�e�a�v�e�s� �(�h�a�r�d�l�y� �t�o� �b�e� �f�o�u�n�d� 
�i�n� �a�n�y� �o�t�h�e�r� �g�r�o�u�p� �o�f� �p�l�a�n�t�s�)� �b�e�i�n�g� �o�n�e� �o�f� �t�h�e� �b�e�s�t� �c�l�u�e�s�.� �T�h�e�r�e� �a�r�e�,� �h�o�w�e�v�e�r�,� 
�s�o�m�e� �s�p�e�c�i�a�l�i�s�e�d� �f�e�r�n�s� �o�f� �v�e�r�y� �a�t�y�p�i�c�a�l� �a�s�p�e�c�t�.� �S�o�m�e� �a�q�u�a�t�i�c� �f�e�r�n�s� �a�r�e� �n�o�t� 
�a�t� �a�l�l� �f�e�r�n�l�i�k�e� �i�n� �a�p�p�e�a�r�a�n�c�e�,� �a�n�d� �s�o�m�e� �f�o�r�e�s�t�-�d�w�e�l�l�i�n�g� �s�p�e�c�i�e�s ��f�i�l�m�y� �f�e�r�n�s �� 
�r�e�s�e�m�b�l�e� �m�o�s�s�e�s� �i�n� �t�h�e�i�r� �t�e�x�t�u�r�e�.� 

�I�n� �m�o�s�t� �f�e�r�n�s� �e�v�e�r�y� �o�r�g�a�n� �(�s�t�e�m�,� �l�e�a�f�,� �o�r� �r�o�o�t�)� �h�a�s� �a� �s�i�n�g�l�e� �a�p�i�c�a�l� �c�e�l�l�,� 
�f�r�o�m� �t�h�e� �d�i�v�i�s�i�o�n�-�p�r�o�d�u�c�t�s� �o�r� �s�e�g�m�e�n�t�s� �o�f� �w�h�i�c�h� �a�l�l� �t�h�e� �t�i�s�s�u�e�s� �a�r�e� �p�r�o�d�u�c�e�d�.� 
�I�n� �r�a�d�i�a�l�l�y� �s�y�m�m�e�t�r�i�c�a�l� �s�t�r�u�c�t�u�r�e�s�,� �r�o�o�t�s� �a�n�d� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �s�t�e�m�s�,� �t�h�e� �a�p�i�c�a�l� 
�c�e�l�l� �i�s� �a� �t�e�t�r�a�h�e�d�r�o�n� �o�r� �t�r�i�a�n�g�u�l�a�r� �p�y�r�a�m�i�d�;� �i�n� �a� �s�t�e�m� �t�h�i�s� �h�a�s� �t�h�r�e�e� �c�u�t�t�i�n�g� 
�f�a�c�e�s�,� �b�u�t� �i�n� �a� �r�o�o�t�,� �t�h�e� �f�o�u�r�t�h� �o�r� �o�u�t�e�r� �f�a�c�e� �i�s� �a�c�t�i�v�e� �i�n� �p�r�o�d�u�c�i�n�g� �t�h�e� �r�o�o�t� 
�c�a�p�.� �I�n� �d�o�r�s�i�v�e�n�t�r�a�l� �s�t�r�u�c�t�u�r�e�s�,� �l�e�a�v�e�s� �a�n�d� �s�o�m�e� �c�r�e�e�p�i�n�g� �s�t�e�m�s�,� �t�h�e� �a�p�i�c�a�l� 
�c�e�l�l� �o�f�t�e�n� �h�a�s� �o�n�l�y� �t�w�o� �c�u�t�t�i�n�g� �f�a�c�e�s�.� 

�T�h�e�r�e� �i�s� �l�i�t�t�l�e� �t�h�a�t� �i�s� �r�e�m�a�r�k�a�b�l�e� �i�n� �t�h�e� �o�u�t�e�r� �t�i�s�s�u�e�s ��e�p�i�d�e�r�m�i�s�,� �c�o�r�t�e�x�,� 
�m�e�s�o�p�h�y�l�l ��o�f� �f�e�r�n�s�,� �a�n�d� �t�h�e�s�e� �t�i�s�s�u�e� �s�y�s�t�e�m�s� �a�r�e� �b�a�s�i�c�a�l�l�y� �p�a�r�e�n�c�h�y�m�a�t�o�u�s�,� 
�s�i�m�i�l�a�r� �i�n� �c�o�n�s�t�r�u�c�t�i�o�n� �t�o� �t�h�e� �t�i�s�s�u�e�s� �o�f� �d�i�c�o�t�y�l�e�d�o�n�s�.� �I�n� �t�h�e� �s�t�e�m�s� �a�n�d� 
�p�e�t�i�o�l�e�s� �t�h�e�r�e� �i�s� �a� �s�t�r�o�n�g� �t�e�n�d�e�n�c�y� �f�o�r� �t�h�e� �o�u�t�e�r� �c�o�r�t�e�x� �t�o� �b�e�c�o�m�e� �s�c�l�e�r�o�t�i�c�,� 
�a�n�d� �t�h�e� �r�i�g�i�d�i�t�y� �o�f� �t�h�e�s�e� �o�r�g�a�n�s� �o�f�t�e�n� �d�e�p�e�n�d�s� �f�a�r� �m�o�r�e� �u�p�o�n� �l�i�g�n�i�f�i�e�d� 
�c�o�r�t�i�c�a�l� �t�i�s�s�u�e� �t�h�a�n� �u�p�o�n� �t�h�e� �v�a�s�c�u�l�a�r� �s�y�s�t�e�m�,� �w�h�i�c�h� �i�s� �m�e�c�h�a�n�i�c�a�l�l�y� �w�e�a�k� 
�i�n� �a�l�l� �f�e�r�n�s�.� �I�n� �g�e�n�e�r�a�l� �t�h�e� �l�e�a�f� �l�a�m�i�n�a� �(�b�l�a�d�e�)� �d�i�s�p�l�a�y�s� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� 
�f�e�a�t�u�r�e�s� �o�f� �s�h�a�d�e� �l�e�a�v�e�s ��p�o�o�r� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �b�e�t�w�e�e�n� �p�a�l�i�s�a�d�e� �a�n�d� �s�p�o�n�g�y� 
�m�e�s�o�p�h�y�l�l�,� �c�h�l�o�r�o�p�l�a�s�t�s� �(�b�o�d�i�e�s� �c�o�n�t�a�i�n�i�n�g� �c�h�l�o�r�o�p�h�y�l�l�)� �i�n� �e�p�i�d�e�r�m�a�l� �c�e�l�l�s� �e�t�c�.� 
�T�h�e� �v�a�s�c�u�l�a�r� �t�i�s�s�u�e�s� �o�f� �f�e�r�n�s� �a�r�e� �h�i�g�h�l�y� �d�i�s�t�i�n�c�t�i�v�e� �i�n� �t�h�e�i�r� �s�t�r�u�c�t�u�r�e� �a�n�d� 
�a�r�r�a�n�g�e�m�e�n�t�.� �T�h�e� �x�y�l�e�m� �c�o�n�s�i�s�t�s� �m�a�i�n�l�y� �o�f� �s�c�a�l�a�r�i�f�o�r�m� �t�r�a�c�h�e�i�d�s�,� �a� �t�y�p�e� 
�w�h�i�c�h� �i�s� �r�e�l�a�t�i�v�e�l�y� �u�n�c�o�m�m�o�n� �i�n� �s�e�e�d� �p�l�a�n�t�s�.� �T�h�e� �s�i�d�e� �w�a�l�l� �o�f� �a� �s�c�a�l�a�r�i�f�o�r�m� 
�t�r�a�c�h�e�i�d� �h�a�s� �b�o�r�d�e�r�e�d� �p�i�t�s� �w�h�i�c�h� �a�r�e� �e�l�o�n�g�a�t�e�d� �s�i�d�e�w�a�y�s�,� �t�h�e� �w�a�l�l� �a�s� �a� 
�w�h�o�l�e� �t�h�e�r�e�f�o�r�e� �p�r�e�s�e�n�t�i�n�g� �a� �l�a�d�d�e�r�l�i�k�e� �a�p�p�e�a�r�a�n�c�e�.� �T�h�e�s�e� �t�r�a�c�h�e�i�d�s� �a�r�e� 
�o�f�t�e�n� �o�f� �g�r�e�a�t� �s�i�z�e�,� �a�n�d� �a�r�e� �e�m�b�e�d�d�e�d� �i�n� �a� �s�m�a�l�l�-�c�e�l�l�e�d� �n�o�n�-�l�i�g�n�i�f�i�e�d� �x�y�l�e�m� 
�p�a�r�e�n�c�h�y�m�a�.� �I�n� �a�d�d�i�t�i�o�n� �t�h�e�r�e� �a�r�e� �s�m�a�l�l� �p�a�t�c�h�e�s� �o�f� �p�r�o�t�o�x�y�l�e�m�,� �i�n� �w�h�i�c�h� �t�h�e� 
�t�r�a�c�h�e�i�d�s� �a�r�e� �s�m�a�l�l�e�r�,� �a�n�d� �m�a�y� �h�a�v�e� �s�p�i�r�a�i� �t�h�i�c�k�e�n�i�n�g�s�.� �T�h�e� �p�h�l�o�e�m� �c�o�n�s�i�s�t�s� 
�o�f� �s�i�e�v�e� �c�e�l�l�s� �a�n�d� �p�a�r�e�n�c�h�y�m�a�.� �T�h�e� �s�i�e�v�e� �c�e�l�l�s� �a�r�e� �e�l�o�n�g�a�t�e�d� �w�i�t�h� �p�o�i�n�t�e�d� 
�e�n�d�s�,� �w�i�t�h� �s�i�e�v�e� �a�r�e�a�s� �u�p�o�n� �t�h�e�i�r� �s�i�d�e� �w�a�l�l�s�.� �T�h�e�r�e� �a�r�e� �n�o� �h�i�g�h�l�y� �s�p�e�c�i�a�l�i�s�e�d� 
�s�i�e�v�e� �p�l�a�t�e�s�,� �a�n�d� �n�o� �c�o�m�p�a�n�i�o�n� �c�e�l�l�s�.� �F�i�b�r�e�s� �d�o� �n�o�t� �o�c�c�u�r� �i�n� �t�h�e� �v�a�s�c�u�l�a�r� 
�s�y�s�t�e�m�s� �o�f� �f�e�r�n�s�,� �n�o�r� �i�s� �t�h�e�r�e� �u�s�u�a�l�l�y� �a�n�y� �l�i�g�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �x�y�l�e�m� �a�n�d� �p�h�l�o�e�m� 
�p�a�r�e�n�c�h�y�m�a�,� �n�o�r�,� �i�n� �t�h�e� �v�a�s�t� �m�a�j�o�r�i�t�y� �o�f� �f�e�r�n�s�,� �i�s� �t�h�e�r�e� �t�h�e� �s�l�i�g�h�t�e�s�t� �s�i�g�n� �o�f� 
�c�a�m�b�i�a�l� �a�c�t�i�v�i�t�y�.� 

�T�h�e� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�h�e� �t�i�s�s�u�e�s� �i�n� �t�h�e� �r�o�o�t� �c�o�n�f�o�r�m�s� �c�l�o�s�e�l�y� �t�o� �t�h�a�t� �s�e�e�n� 
�i�n� �s�e�e�d� �p�l�a�n�t�s�.� �A� �m�a�j�o�r�i�t�y� �o�f� �f�e�r�n� �r�o�o�t�s� �a�r�e� �d�i�a�r�c�h�,� �t�h�o�u�g�h� �o�t�h�e�r� �f�o�r�m�s� �o�c�c�u�r�.� 
�L�a�t�e�r�a�l� �r�o�o�t�s� �a�r�i�s�e� �f�r�o�m� �t�h�e� �e�n�d�o�d�e�r�m�i�s� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �p�e�r�i�c�y�c�l�e�,� �a� �r�u�l�e� 
�w�h�i�c�h� �a�p�p�l�i�e�s� �a�l�s�o� �t�o� �t�h�e� �o�r�i�g�i�n� �o�f�  ��a�d�v�e�n�t�i�t�i�o�u�s �� �r�o�o�t�s� �f�r�o�m� �a� �f�e�r�n� �s�t�e�m�.� 

�T�h�e� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�h�e� �v�a�s�c�u�l�a�r� �t�i�s�s�u�e�s� �i�n� �f�e�r�n� �s�t�e�m�s� �i�s� �s�o� �d�i�f�f�e�r�e�n�t� 
�f�r�o�m� �t�h�a�t� �i�n� �t�h�e� �s�t�e�m�s� �o�f� �s�e�e�d� �p�l�a�n�t�s� �t�h�a�t� �a� �s�p�e�c�i�a�l� �t�e�r�m�i�n�o�l�o�g�y� �i�s� �n�e�e�d�e�d�.� 
�S�e�e� �f�i�g�.� �I�.� �W�e� �c�a�n�n�o�t� �r�e�c�o�g�n�i�s�e� �i�n� �t�h�e� �f�e�r�n�s� �a�n�y� �c�o�u�n�t�e�r�p�a�r�t� �o�f� �t�h�e� �v�a�s�c�u�l�a�r� 
�b�u�n�d�l�e� �i�n� �t�h�e� �h�i�g�h�e�r� �p�l�a�n�t�s�.� �T�h�e� �s�i�m�p�l�e�s�t� �p�a�t�t�e�r�n� �i�s� �t�h�a�t� �i�n� �w�h�i�c�h� �t�h�e� �x�y�l�e�m� 
�f�o�r�m�s� �a� �s�o�l�i�d� �r�o�d� �i�n� �t�h�e� �c�e�n�t�r�e� �o�f� �t�h�e� �s�t�e�m� �w�i�t�h� �a� �l�a�y�e�r� �o�f� �p�h�l�o�e�m� �s�u�r�r�o�u�n�d�i�n�g� 
�i�t�.� �T�h�i�s� �i�s� �k�n�o�w�n� �a�s� �a� �p�r�o�t�o�s�t�e�l�e�.� �A�l�l� �f�e�r�n�s� �a�r�e� �p�r�o�t�o�s�t�e�l�i�c� �i�n� �t�h�e� �e�a�r�l�y� �s�t�a�g�e�s� 
�o�f� �g�r�o�w�t�h�;� �s�o�m�e� �r�e�m�a�i�n� �p�r�o�t�o�s�t�e�l�i�c� �t�h�r�o�u�g�h�o�u�t� �l�i�f�e�,� �b�u�t� �i�n� �t�h�e� �m�a�j�o�r�i�t�y� �t�h�e� 
�v�a�s�c�u�l�a�r� �s�y�s�t�e�m� �a�s�s�u�m�e�s� �a� �m�o�r�e� �e�l�a�b�o�r�a�t�e� �f�o�r�m� �a�s� �t�h�e� �p�l�a�n�t� �m�a�t�u�r�e�s�.� 
�T�h�e� �d�i�a�g�r�a�m� �o�f� �t�h�e� �p�r�o�t�o�s�t�e�l�e� �i�n�t�r�o�d�u�c�e�s� �t�w�o� �p�r�i�n�c�i�p�l�e�s� �w�h�i�c�h� �a�p�p�l�y� �a�l�m�o�s�t� 
�u�n�i�v�e�r�s�a�l�l�y� �t�o� �a�l�l� �f�e�r�n� �s�t�e�m�s�.� �F�i�r�s�t�l�y�,� �t�h�e� �w�h�o�l�e� �v�a�s�c�u�l�a�r� �s�y�s�t�e�m�,� �l�e�a�f� �t�r�a�c�e�s



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �P�a�g�e� �1�8�3 ��V�o�l�.� �7� 

�i�n�c�l�u�d�e�d�,� �i�s� �c�o�m�p�l�e�t�e�l�y� �c�l�o�t�h�e�d� �i�n� �l�a�y�e�r�s� �o�f� �p�e�r�i�c�y�c�l�e� �a�n�d� �e�n�d�o�d�e�r�m�i�s� �s�i�m�i�l�a�r� 
�i�n� �a�l�l� �e�s�s�e�n�t�i�a�l� �f�e�a�t�u�r�e�s� �t�o� �t�h�o�s�e� �n�o�r�m�a�l�l�y� �s�e�e�n� �i�n� �r�o�o�t�s�.� �S�e�c�o�n�d�l�y�,� �t�h�e� 
�n�u�m�b�e�r� �a�n�d� �a�r�r�a�n�g�e�m�e�n�t� �o�f� �t�h�e� �p�r�o�t�o�x�y�l�e�m� �g�r�o�u�p�s� �i�n� �f�e�r�n�s� �i�s� �s�o� �v�a�r�i�a�b�l�e� 
�t�h�a�t� �n�o� �g�e�n�e�r�a�l� �s�t�a�t�e�m�e�n�t� �c�a�n� �b�e� �m�a�d�e�,� �a�n�d� �t�h�e� �p�r�o�t�o�x�y�l�e�m� �c�l�e�a�r�l�y� �h�a�s� 
�l�i�t�t�l�e� �i�f� �a�n�y� �i�n�f�l�u�e�n�c�e� �u�p�o�n� �t�h�e� �f�o�r�m� �o�f� �t�h�e� �v�a�s�c�u�l�a�r� �s�y�s�t�e�m� �a�s� �a� �w�h�o�l�e�.� 

�P�r�o�t�o�s�t�e�l�i�c� �s�t�e�m�s� �a�r�e� �u�s�u�a�l�l�y� �s�m�a�l�l�,� �a�n�d� �t�h�e� �d�e�p�a�r�t�u�r�e� �o�f� �t�h�e� �s�i�n�g�l�e� 
�l�e�a�f� �t�r�a�c�e� �s�t�r�a�n�d� �o�c�c�a�s�i�o�n�s� �l�i�t�t�l�e� �d�i�s�t�u�r�b�a�n�c�e�.� �I�n� �m�a�n�y� �f�e�r�n�s� �o�f� �g�r�e�a�t�e�r� �s�i�z�e�,� 
�t�h�e� �d�e�p�a�r�t�u�r�e� �o�f� �a� �l�e�a�f� �t�r�a�c�e� �l�e�a�v�e�s� �a�n� �a�p�p�r�e�c�i�a�b�l�e� �c�a�v�i�t�y� �i�n� �t�h�e� �x�y�l�e�m� �c�o�r�e�.� 
�T�h�i�s� �c�a�v�i�t�y� �i�s� �l�i�n�e�d� �w�i�t�h� �p�h�l�o�e�m�,� �p�e�r�i�c�y�c�l�e�,� �a�n�d� �e�n�d�o�d�e�r�m�i�s�,� �a�n�d� �t�h�e�r�e� �i�s� �a� 
�t�e�n�d�e�n�c�y� �f�o�r� �s�u�c�h� �c�a�v�i�t�i�e�s� �t�o� �c�o�n�t�i�n�u�e� �f�r�o�m� �o�n�e� �n�o�d�e� �t�o� �t�h�e� �n�e�x�t�.� �T�h�i�s� 
�g�i�v�e�s� �u�s� �a� �s�o�l�e�n�o�s�t�e�l�e�,� �a� �t�u�b�u�l�a�r� �s�y�s�t�e�m� �w�i�t�h� �a� �c�e�n�t�r�a�l� �p�i�t�h� �w�h�i�c�h� �m�e�e�t�s� �t�h�e� 
�c�o�r�t�e�x� �a�t� �e�v�e�r�y� �n�o�d�e� �t�h�r�o�u�g�h� �t�h�e� �l�e�a�f� �g�a�p�.� �T�h�e� �l�a�y�e�r�s� �o�f� �p�h�l�o�e�m�,� �p�e�r�i�c�y�c�l�e� 
�a�n�d� �e�n�d�o�d�e�r�m�i�s� �a�r�e� �u�n�i�n�t�e�r�r�u�p�t�e�d� �i�n�s�i�d�e� �a�s� �w�e�l�l� �a�s� �o�u�t�.� �S�o�m�e� �f�e�r�n�s�,� �h�a�v�i�n�g� 
�a�c�h�i�e�v�e�d� �t�h�e� �s�o�l�e�n�o�s�t�e�l�i�c� �c�o�n�d�i�t�i�o�n�,� �m�a�i�n�t�a�i�n� �i�t� �t�o� �t�h�e� �e�n�d�,� �o�t�h�e�r�s� �p�a�s�s� �o�n� �t�o� 
�f�u�r�t�h�e�r� �e�l�a�b�o�r�a�t�i�o�n�.� 

�A�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �o�p�e�n�i�n�g�s� �f�r�o�m� �p�i�t�h� �t�o� �c�o�r�t�e�x� �p�r�o�d�u�c�e�s� 
�a� �d�i�c�t�y�o�s�t�e�l�e�.� �I�n� �s�o�m�e� �f�e�r�n�s�,� �e�.�g�.� �D�r�y�o�p�t�e�r�i�s�,� �t�h�e� �d�i�c�t�y�o�s�t�e�l�e� �a�r�i�s�e�s� �s�i�m�p�l�y� 
�b�e�c�a�u�s�e� �t�h�e� �i�n�t�e�r�n�o�d�e�s� �a�r�e� �s�o� �s�h�o�r�t� �t�h�a�t� �s�e�v�e�r�a�l� �l�e�a�f� �g�a�p�s� �a�r�e� �v�i�s�i�b�l�e� �i�n� 
�e�v�e�r�y� �T�.�S�.�,� �b�u�t� �i�n� �o�t�h�e�r� �c�a�s�e�s� �e�.�g�.� �P�t�e�r�i�d�i�u�m�,� �t�h�e�r�e� �a�r�e� �p�e�r�f�o�r�a�t�i�o�n�s�,� �o�p�e�n�i�n�g�s� 
�i�n� �t�h�e� �s�t�e�l�e� �w�h�i�c�h� �a�r�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �a�n�y� �l�e�a�f�.� �I�n� �T�.�S�.� �a� �d�i�c�t�y�o�s�t�e�l�e� �a�p�p�e�a�r�s� 
�a�s� �s�e�p�a�r�a�t�e�d� �m�e�r�i�s�t�e�l�e�s�,� �i�.�e�.� �p�a�r�t�i�a�l� �s�t�e�l�e�s�;� �a� �m�e�r�i�s�t�e�l�e�,� �b�e�c�a�u�s�e� �o�f� �i�t�s� 
�c�o�n�c�e�n�t�r�i�c� �s�t�r�u�c�t�u�r�e� �a�n�d� �b�e�c�a�u�s�e� �i�t� �o�f�t�e�n� �h�a�s� �s�e�v�e�r�a�l� �w�i�d�e�l�y�-�s�p�a�c�e�d� �p�r�o�t�o�x�y�l�e�m� 
�g�r�o�u�p�s�,� �i�s� �q�u�i�t�e� �a� �d�i�f�f�e�r�e�n�t� �t�h�i�n�g� �f�r�o�m� �a� �v�a�s�c�u�l�a�r� �b�u�n�d�l�e�.� �I�n� �m�a�n�y� �d�i�c�t�y�o�s�t�e�l�i�c� 
�f�e�r�n�s� �t�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �t�r�a�c�e�s� �t�o� �a� �l�e�a�f�,� �a�n�d� �t�h�e� �p�e�t�i�o�l�e� �m�a�y� �h�a�v�e� �a�n� �e�l�a�b�o�r�a�t�e� 
�s�t�r�u�c�t�u�r�e�.� �A�s� �w�e�l�l�,� �s�o�m�e� �f�e�r�n�s� �p�r�o�d�u�c�e� �i�n�t�e�r�n�a�l� �s�t�e�l�a�r� �s�y�s�t�e�m�s� �i�n�s�i�d�e� �t�h�e� 
�p�i�t�h� �o�f� �t�h�e� �f�i�r�s�t� �o�n�e�,� �g�i�v�i�n�g� �p�o�l�y�c�y�c�l�i�c� �d�i�c�t�y�o�s�t�e�l�e�s�,� �o�r� �s�o�m�e�t�i�m�e�s� �p�o�l�y�c�y�c�l�i�c� 
�s�o�l�e�n�o�s�t�e�l�e�s�.� 
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�P�a�g�e� �1�8�4 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�R�E�P�R�O�D�U�C�T�I�O�N� �O�F� �F�E�R�N�S� 
�T�h�e� �b�a�s�i�c� �l�i�f�e�-�c�y�c�l�e�,� �c�o�m�m�o�n� �t�o� �b�r�y�o�p�h�y�t�e�s� �a�n�d� �p�t�e�r�i�d�o�p�h�y�t�e�s�,� �c�a�n� �b�e� 

�r�e�p�r�e�s�e�n�t�e�d� �d�i�a�g�r�a�m�m�a�t�i�c�a�l�l�y� �(�s�e�e� �F�i�g�.� �I�l�)�.� �U�n�d�e�r� �n�o�r�m�a�l� �c�i�r�c�u�m�s�t�a�n�c�e�s� �t�h�e�r�e� 
�i�s� �a� �r�e�g�u�l�a�r� �a�l�t�e�r�n�a�t�i�o�n� �b�e�t�w�e�e�n� �a� �g�a�m�e�t�o�p�h�y�t�e� �(�s�e�x�u�a�l�,� �t�h�e� �p�r�o�t�h�a�l�l�i�)� �p�h�a�s�e� 
�a�n�d� �a� �s�p�o�r�o�p�h�y�t�e� �(�a�s�e�x�u�a�l�,� �t�h�e� �m�a�t�u�r�e� �p�l�a�n�t�)�,� �p�h�a�s�e�.� �O�n� �t�h�e� �p�r�o�t�h�a�l�l�i� �(�s�e�e� 
�F�i�g�.� �I�l�l�)�,� �t�h�e� �m�a�l�e� �g�a�m�e�t�e�s�,� �p�r�o�d�u�c�e�d� �i�n� �n�u�m�b�e�r�s� �f�r�o�m� �a�n�t�h�e�r�i�d�i�a�,� �a�r�e� 
�k�n�o�w�n� �a�s� �a�n�t�h�e�r�o�z�o�i�d�s�,� �s�i�n�c�e� �t�h�e�y� �a�r�e� �f�l�a�g�e�l�l�a�t�e�d� �a�n�d� �a�r�e� �a�b�l�e� �t�o� �s�w�i�m� �i�n� 
�w�a�t�e�r�,� �w�h�i�l�e� �t�h�e� �f�e�m�a�l�e� �g�a�m�e�t�e�s� �(�e�g�g�-�c�e�l�l�s�)�,� �a�r�e� �n�o�n�-�m�o�t�i�l�e� �a�n�d� �a�r�e� �b�o�r�n�e� 
�s�i�n�g�l�y� �i�n� �f�l�a�s�k�-�s�h�a�p�e�d� �a�r�c�h�e�g�o�n�i�a�.� �F�u�s�i�o�n� �b�e�t�w�e�e�n� �a�n� �e�g�g� �a�n�d� �a�n� �a�n�t�h�e�r�o�z�o�i�d� 
�r�e�s�u�l�t�s� �i�n� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �a� �z�y�g�o�t�e�,� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �t�h�e� �c�o�m�b�i�n�e�d� �n�u�c�l�e�a�r� 
�m�a�t�e�r�i�a�l� �o�f� �t�h�e� �t�w�o� �g�a�m�e�t�e�s�.� �I�t�s� �n�u�c�l�e�u�s� �c�o�n�t�a�i�n�s� �t�w�i�c�e� �a�s� �m�a�n�y� �c�h�r�o�m�o�s�o�m�e�s� 
�a�s� �e�i�t�h�e�r� �o�f� �t�h�e� �g�a�m�e�t�e� �n�u�c�l�e�i� �a�n�d� �i�t� �i�s� �t�h�e�r�e�f�o�r�e� �d�e�s�c�r�i�b�e�d� �a�s� �d�i�p�l�o�i�d� 
�c�o�n�s�e�q�u�e�n�t�l�y� �d�e�v�e�l�o�p�i�n�g� �i�n�t�o� �t�h�e� �m�a�t�u�r�e� �p�l�a�n�t�.� �U�l�t�i�m�a�t�e�l�y�,� �t�h�e�r�e� �a�r�e� �r�e�l�e�a�s�e�d� 
�f�r�o�m� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �a� �n�u�m�b�e�r� �o�f� �n�o�n�-�m�o�t�i�l�e� �s�p�o�r�e�s�,� �i�n� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� 
�w�h�i�c�h� �m�e�i�o�s�i�s� �b�r�i�n�g�s� �o�u�t� �a� �r�e�d�u�c�t�i�o�n� �o�f� �t�h�e� �n�u�c�l�e�a�r� �c�o�n�t�e�n�t� �t�o� �t�h�e� �h�a�p�l�o�i�d� 
�n�u�m�b�e�r� �o�f� �c�h�r�o�m�o�s�o�m�e�s�.� �T�h�e� �l�i�f�e�-�c�y�c�i�e� �i�s� �t�h�e�n� �c�o�m�p�l�e�t�e�d� �w�h�e�n� �t�h�e�s�e� �s�p�o�r�e�s� 
�g�e�r�m�i�n�a�t�e� �a�n�d� �g�r�o�w�,� �b�y� �m�i�t�o�t�i�c� �d�i�v�i�s�i�o�n�s�,� �i�n�t�o� �h�a�p�l�o�i�d� �g�a�m�e�t�o�p�h�y�t�e�s� �(�t�h�e� 
�p�r�o�t�h�a�l�l�i�)�.� 
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�A�P�I�C�A�L� �C�E�L�L� 

�R�H�I�Z�O�I�D� 

�A�P�I�C�A�L� �C�E�L�L� 

�A�R�C�H�E�C�G�O�N�I�R�A� 

�R�H�I�Z�O�I�D�S� 

�F�i�g�.� �l�l�l ��G�e�r�m�i�n�a�t�i�o�n� �o�f� �S�p�o�r�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �P�r�o�t�h�a�l�l�u�s� �o�f� �F�e�r�n� 

�i�n� �m�o�s�s�e�s� �a�n�d� �l�i�v�e�r�w�o�r�t�s�,� �t�h�e� �d�o�m�i�n�a�n�t� �p�h�a�s�e� �i�n� �t�h�e� �l�i�f�e�-�c�y�c�l�e� �i�s� �t�h�e� 
�g�a�m�e�t�o�p�h�y�t�e�,� �f�o�r� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �i�s� �r�e�t�a�i�n�e�d� �u�p�o�n� �i�t� �t�h�r�o�u�g�h�o�u�t� �i�t�s� �l�i�f�e�,
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�a�n�d� �i�s� �e�i�t�h�e�r� �p�a�r�t�i�a�l�l�y� �o�r� �c�o�m�p�l�e�t�e�l�y� �d�e�p�e�n�d�e�n�t� �o�n� �i�t� �f�o�r� �n�u�t�r�i�t�i�o�n�.� �B�y� �c�o�n�t�r�a�s�t�,� 
�a�m�o�n�g� �p�t�e�r�i�d�o�p�h�y�t�e�s� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �i�s� �t�h�e� �d�o�m�i�n�a�n�t� �g�e�n�e�r�a�t�i�o�n�,� �f�o�r� �i�t� �v�e�r�y� 
�s�o�o�n� �b�e�c�o�m�e�s� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �g�a�m�e�t�o�p�h�y�t�e� �(�p�r�o�t�h�a�l�l�u�s�)�,� �a�n�d� �g�r�o�w�s� �t�o� �a� 
�m�u�c�h� �g�r�e�a�t�e�r� �s�i�z�e�.� �A�l�o�n�g� �w�i�t�h� �t�h�e� �g�r�e�a�t�e�r� �s�i�z�e� �i�s� �f�o�u�n�d� �a� �m�u�c�h� �g�r�e�a�t�e�r� 
�d�e�g�r�e�e� �o�f� �m�o�r�p�h�o�l�o�g�i�c�a�l� �a�n�d� �a�n�a�t�o�m�i�c�a�l� �c�o�m�p�l�e�x�i�t�y�,� �f�o�r� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �i�s� 
�o�r�g�a�n�i�s�e�d� �i�n�t�o� �s�t�e�m�s�,� �l�e�a�v�e�s� �a�n�d� �(�e�x�c�e�p�t� �i�n� �t�h�e� �m�o�s�t� �a�n�c�i�e�n�t� �f�o�s�s�i�l� �p�t�e�r�i�d�o�-� 
�p�h�y�t�e�s� �a�n�d� �t�h�e� �m�o�s�t� �p�r�i�m�i�t�i�v�e� �l�i�v�i�n�g� �m�e�m�b�e�r�s� �o�f� �t�h�e� �g�r�o�u�p�)�,� �r�o�o�t�s�.� �O�n�l�y� 
�t�h�e� �s�p�o�r�o�p�h�y�t�e� �s�h�o�w�s� �a�n�y� �a�p�p�r�e�c�i�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �c�o�n�d�u�c�t�i�n�g� �t�i�s�s�u�e�s� 
�(�x�y�l�e�m� �a�n�d� �p�h�l�o�e�m�)�,� �f�o�r� �a�l�t�h�o�u�g�h� �t�h�e�r�e� �a�r�e� �r�e�c�o�r�d�e�d� �i�n�s�t�a�n�c�e�s� �o�f� �s�u�c�h� 
�t�i�s�s�u�e�s� �i�n� �g�a�m�e�t�o�p�h�y�t�e�s�,� �t�h�e�y� �a�r�e� �r�a�r�e� �a�n�d� �t�h�e� �a�m�o�u�n�t�s� �o�f� �x�y�l�e�m� �a�n�d� �p�h�l�o�e�m� 
�a�r�e� �s�c�a�n�t�y�.� �A�l�s�o�,� �t�h�e� �a�e�r�i�a�l� �p�a�r�t�s� �o�f� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �a�r�e� �e�n�v�e�l�o�p�e�d� �i�n� �a� 
�c�u�t�i�c�l�e� �i�n� �w�h�i�c�h� �t�h�e�r�e� �a�r�e� �s�t�o�m�a�t�a�,� �g�i�v�i�n�g� �a�c�c�e�s�s� �t�o� �c�o�m�p�l�e�x� �a�e�r�a�t�i�n�g� �p�a�s�s�a�g�e�s� 
�t�h�a�t� �p�e�n�e�t�r�a�t�e� �b�e�t�w�e�e�n� �t�h�e� �p�h�o�t�o�s�y�n�t�h�e�t�i�c� �p�a�l�i�s�a�d�e� �a�n�d� �m�e�s�o�p�h�y�l�l� �c�e�l�l�s� �o�f� 
�t�h�e� �l�e�a�f�.� �A�l�l� �t�h�e�s�e� �a�n�a�t�o�m�i�c�a�l� �c�o�m�p�l�e�x�i�t�i�e�s� �c�o�n�f�e�r� �o�n� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �t�h�e� 
�p�o�t�e�n�t�i�a�l�i�t�y� �t�o� �e�x�i�s�t� �u�n�d�e�r� �a� �m�u�c�h� �w�i�d�e�r� �r�a�n�g�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�d�i�t�i�o�n�s� 
�t�h�a�n� �t�h�e� �g�a�m�e�t�o�p�h�y�t�e�.� �H�o�w�e�v�e�r�,� �i�n� �m�a�n�y� �p�t�e�r�i�d�o�p�h�y�t�e�s� �t�h�e�s�e� �p�o�t�e�n�t�i�a�l�i�t�i�e�s� 
�c�a�n�n�o�t� �b�e� �r�e�a�l�i�z�e�d�,� �f�o�r� �t�h�e� �s�p�o�r�o�p�h�y�t�e� �i�s� �l�i�m�i�t�e�d� �t�o� �t�h�o�s�e� �h�a�b�i�t�a�t�s� �i�n� �w�h�i�c�h� 
�t�h�e� �g�a�m�e�t�o�p�h�y�t�e� �c�a�n� �s�u�r�v�i�v�e� �l�o�n�g� �e�n�o�u�g�h� �f�o�r� �f�e�r�t�i�l�i�z�a�t�i�o�n� �t�o� �t�a�k�e� �p�l�a�c�e�.� 
�T�h�i�s� �i�s� �a� �s�e�v�e�r�e� �l�i�m�i�t�a�t�i�o�n� �o�n� �t�h�o�s�e� �s�p�e�c�i�e�s� �w�h�o�s�e� �g�a�m�e�t�o�p�h�y�t�e�s� �a�r�e� �t�h�i�n� 
�p�l�a�t�e�s� �o�f� �c�e�l�l�s� �t�h�a�t� �l�a�c�k� �a� �c�u�t�i�c�l�e� �a�n�d� �a�r�e�,� �t�h�e�r�e�f�o�r�e�,� �s�u�s�c�e�p�t�i�b�l�e� �t�o� �d�e�-� 
�h�y�d�r�a�t�i�o�n�.� �N�o�t� �a�l�l� �g�a�m�e�t�o�p�h�y�t�e�s� �a�r�e� �l�i�m�i�t�e�d� �i�n� �t�h�i�s� �w�a�y�,� �f�o�r� �i�n� �s�o�m�e� 
�p�t�e�r�i�d�o�p�h�y�t�e�s� �t�h�e�y� �a�r�e� �s�u�b�t�e�r�r�a�n�e�a�n� �a�n�d� �i�n� �o�t�h�e�r�s� �t�h�e�y� �a�r�e� �r�e�t�a�i�n�e�d� �w�i�t�h�i�n� �t�h�e� 
�r�e�s�i�s�t�a�n�t� �w�a�l�l� �o�f� �t�h�e� �s�p�o�r�e� �a�n�d� �a�r�e� �t�h�u�s� �a�b�l�e� �t�o� �s�u�r�v�i�v�e� �i�n� �a� �m�u�c�h� �w�i�d�e�r� 
�r�a�n�g�e� �o�f� �h�a�b�i�t�a�t�s�.� �I�t� �i�s� �n�o�t�a�b�l�e� �t�h�a�t� �w�h�e�r�e�v�e�r� �t�h�e� �g�a�m�e�t�o�p�h�y�t�e� �i�s� �r�e�t�a�i�n�e�d� 
�w�i�t�h�i�n� �t�h�e� �s�p�o�r�e�,� �t�h�e� �s�p�o�r�e�s� �a�r�e� �d�i�f�f�e�r�e�n�t� �s�i�z�e�s ��h�e�t�e�r�o�s�p�o�r�o�u�s ��t�h�e� �l�a�r�g�e�r� 
�m�e�g�a�s�p�o�r�e�s� �g�i�v�i�n�g� �r�i�s�e� �t�o� �f�e�m�a�l�e� �p�r�o�t�h�a�l�l�i� �w�h�i�c�h� �b�e�a�r� �o�n�l�y� �a�r�c�h�e�g�o�n�i�a�,� �a�n�d� �t�h�e� 
�s�m�a�l�l�e�r� �m�i�c�r�o�s�p�o�r�e�s� �g�i�v�i�n�g� �r�i�s�e� �t�o� �m�a�l�e� �p�r�o�t�h�a�l�l�i� �b�e�a�r�i�n�g� �o�n�l�y� �a�n�t�h�e�r�i�d�i�a�.� 
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�S�P�O�R�E�S� 

�S�T�O�M�I�U�M� 

�A�N�N�O�L�U�L�S� 

�I�N�D�U�S�I�U�M� 

�F�i�g�.� �I�V ��P�i�n�n�u�l�e� �o�f� �F�e�r�n� �T�h�r�o�u�g�h� �S�o�r�u�s ��V�e�r�t�i�c�a�l� �S�e�c�t�i�o�n� 

�S�o�m�e� �f�e�r�n�s� �s�u�c�h� �a�s� �b�r�a�c�k�e�n�,� �h�a�v�e� �a�c�t�i�v�e� �r�h�i�z�o�m�e�-�s�y�s�t�e�m�s�,� �b�u�t� �i�n� �m�a�n�y� 
�o�t�h�e�r�s� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� �p�o�w�e�r� �t�o� �s�p�r�e�a�d� �v�e�g�e�t�a�t�i�v�e�l�y�.� �O�n�l�y� �a� �f�e�w� �s�p�e�c�i�e�s� �h�a�v�e� 
�m�o�r�e� �s�p�e�c�i�a�l�i�s�e�d� �m�e�a�n�s� �o�f� �v�e�g�e�t�a�t�i�v�e� �p�r�o�p�a�g�a�t�i�o�n� �s�u�c�h� �a�s� �b�u�l�b�i�l�s� �o�n� �t�h�e� 
�l�e�a�f�;� �a�l�l� �f�e�r�n�s� �h�o�w�e�v�e�r�,� �p�r�o�d�u�c�e� �s�p�o�r�a�n�g�i�a�.� 

�T�h�e� �p�r�i�m�i�t�i�v�e� �p�a�t�t�e�r�n� �o�f� �f�e�r�n� �s�p�o�r�a�n�g�i�u�m� �i�s� �a� �g�l�o�b�u�l�a�r� �s�t�r�u�c�t�u�r�e� �a�s� 
�m�u�c�h� �a�s� �a� �m�i�l�l�i�m�e�t�r�e� �i�n� �d�i�a�m�e�t�e�r�,� �w�i�t�h� �a� �w�a�l�l� �s�e�v�e�r�a�l� �c�e�l�l�s� �t�h�i�c�k�,� �a�n�d� �a� �c�e�n�t�r�a�l� 
�c�a�v�i�t�y� �i�n� �w�h�i�c�h� �s�p�o�r�e� �m�o�t�h�e�r� �c�e�l�l�s� �d�i�v�i�d�e� �m�e�i�o�t�i�c�a�l�l�y� �t�o� �f�o�r�m� �t�e�t�r�a�d�s� �o�f� 
�s�p�o�r�e�s�.� �S�u�c�h� �s�p�o�r�a�n�g�i�a� �a�r�e� �f�o�u�n�d� �i�n� �a� �s�m�a�l�l� �n�u�m�b�e�r� �o�f� �l�i�v�i�n�g� �s�p�e�c�i�e�s�.
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�T�h�e� �o�u�t�p�u�t� �m�a�y� �b�e� �m�o�r�e� �t�h�a�n� �a� �t�h�o�u�s�a�n�d� �s�p�o�r�e�s� �f�r�o�m� �e�a�c�h� �s�p�o�r�a�n�g�i�u�m�,� 
�a�n�d� �d�e�h�i�s�c�e�n�c�e� �b�y� �a� �s�l�i�t� �i�n�v�o�l�v�e�s� �n�o� �g�r�e�a�t� �s�t�r�u�c�t�u�r�a�l� �r�e�f�i�n�e�m�e�n�t�,� �w�i�t�h� �t�h�e� 
�s�p�o�r�a�n�g�i�a�l� �w�a�l�l� �m�e�r�e�l�y� �b�e�n�d�i�n�g� �b�a�c�k� �a� �l�i�t�t�l�e� �a�s� �i�t� �d�r�i�e�s�.� �I�n� �t�h�e� �g�r�e�a�t� �m�a�j�o�r�i�t�y� 
�o�f� �l�i�v�i�n�g� �f�e�r�n�s�,� �t�h�e� �s�p�o�r�a�n�g�i�u�m� �i�s� �m�u�c�h� �s�m�a�l�l�e�r� �a�n�d� �m�o�r�e� �d�e�l�i�c�a�t�e�,� �w�i�t�h� �a� 
�r�e�f�i�n�e�d� �d�e�h�i�s�c�e�n�c�e�-�m�e�c�h�a�n�i�s�m�,� �a�n�d� �w�i�t�h� �a� �s�p�o�r�e� �o�u�t�p�u�t� �o�f� �a�b�o�u�t� �s�i�x�t�y�-�f�o�u�r� 
�(�i�n� �D�r�y�o�p�t�e�r�i�s� �u�s�u�a�l�l�y� �o�n�l�y� �f�o�r�t�y�-�e�i�g�h�t�)�.� 
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�O�F� �F�E�R�N�S� 

�S�p�o�r�a�n�g�i�a� �a�r�e� �p�r�o�d�u�c�e�d� �i�n� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�n� �t�h�e� �l�o�w�e�r� �s�i�d�e� �o�f� �t�h�e� �l�e�a�f�,� 
�o�r� �s�o�m�e�t�i�m�e�s� �o�n� �i�t�s� �e�d�g�e�.� �A� �g�r�o�u�p� �o�f� �s�p�o�r�a�n�g�i�a� �i�s� �c�a�l�l�e�d� �a� �s�o�r�u�s� �(�S�e�e� �F�i�g�.� �I�V�)�.� 
�T�h�e� �s�l�i�g�h�t� �t�h�i�c�k�e�n�i�n�g� �o�f� �t�h�e� �l�e�a�f� �t�o� �w�h�i�c�h� �t�h�e� �s�t�a�l�k�s� �o�f� �s�p�o�r�a�n�g�i�a� �a�r�e� �a�t�t�a�c�h�e�d� 
�i�s� �t�h�e� �p�l�a�c�e�n�t�a�,� �a�n�d� �t�h�e� �m�e�m�b�r�a�n�o�u�s� �f�l�a�p� �w�h�i�c�h� �o�f�t�e�n� �c�o�v�e�r�s� �t�h�e� �s�o�r�u�s� 
�i�s� �t�h�e� �i�n�d�u�s�i�u�m�.� �T�h�e� �s�o�r�i� �a�n�d� �i�n�d�u�s�i�u�m� �v�a�r�y� �a� �g�r�e�a�t� �d�e�a�l� �i�n� �s�h�a�p�e� �a�n�d� 
�a�r�r�a�n�g�e�m�e�n�t� �f�r�o�m� �s�p�e�c�i�e�s� �t�o� �s�p�e�c�i�e�s�,� �a�n�d� �i�n� �f�a�c�t� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �f�e�r�n�s� 
�i�s� �l�a�r�g�e�l�y� �b�a�s�e�d� �o�n� �t�h�i�s� �f�a�c�t�.� �I�n� �m�o�s�t� �f�e�r�n�s� �t�h�e� �l�e�a�v�e�s� �w�h�i�c�h� �p�r�o�d�u�c�e� �s�o�r�i� 
�a�r�e� �n�o�t� �o�t�h�e�r�w�i�s�e� �v�e�r�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�o�s�e� �w�h�i�c�h� �d�o� �n�o�t�,� �b�u�t� �i�n� �s�o�m�e� 
�e�x�a�m�p�l�e�s� �t�h�e� �f�e�r�t�i�l�e� �l�e�a�v�e�s� �(�o�r� �p�a�r�t�s� �o�f� �l�e�a�v�e�s�)� �s�h�o�w� �a� �g�r�e�a�t� �r�e�d�u�c�t�i�o�n� 
�i�n� �t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �l�a�m�i�n�a�.� 

�I�n� �m�o�s�t� �s�o�r�i� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�p�o�r�a�n�g�i�a� �i�s� �s�p�r�e�a�d� �o�v�e�r� �a� �p�e�r�i�o�d�,� 
�s�o� �t�h�a�t� �s�p�o�r�a�n�g�i�a� �o�f� �d�i�f�f�e�r�e�n�t� �a�g�e�s� �s�t�a�n�d� �s�i�d�e� �b�y� �s�i�d�e�.� �I�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� 
�o�f� �t�h�e� �c�o�m�m�o�n� �t�y�p�e� �o�f� �s�p�o�r�a�n�g�i�u�m� �t�h�e� �s�e�q�u�e�n�c�e� �o�f� �c�e�l�l� �d�i�v�i�s�i�o�n�s� �i�s� �v�e�r�y� 
�r�e�g�u�l�a�r�,� �g�i�v�i�n�g� �a� �w�a�l�l� �o�n�e� �c�e�l�l� �i�n� �t�h�i�c�k�n�e�s�s�,� �a� �t�a�p�e�t�u�m� �o�r� �n�u�t�r�i�t�i�v�e� �l�a�y�e�r�,� 
�a�n�d� �a�n� �a�r�c�h�e�s�p�o�r�i�u�m� �o�r� �s�p�o�r�e�-�p�r�o�d�u�c�i�n�g� �t�i�s�s�u�e�.� �T�h�e� �s�t�a�l�k� �c�o�m�m�o�n�l�y� �c�o�n�s�i�s�t�s� 
�o�f� �t�w�o� �o�r� �t�h�r�e�e� �r�o�w�s� �o�f� �c�e�l�l�s�.� �T�h�e�r�e� �i�s� �n�o� �v�a�s�c�u�l�a�r� �t�i�s�s�u�e� �i�n� �t�h�e� �s�p�o�r�a�n�g�i�a
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�t�h�e�m�s�e�l�v�e�s�,� �t�h�e� �p�l�a�c�e�n�t�a� �i�s� �v�a�s�c�u�l�a�r�i�s�e�d�.� �T�h�e� �h�e�a�d� �o�f� �s�p�o�r�a�n�g�i�u�m� �i�s� �e�n�c�i�r�c�l�e�d� 
�b�y� �a� �s�p�e�c�i�a�l� �r�o�w� �o�f� �c�e�l�l�s�,� �s�o�m�e� �o�f� �t�h�e�s�e� �c�e�l�l�s� �h�a�v�i�n�g� �a�l�l� �t�h�e�i�r� �w�a�l�l�s� �h�e�a�v�i�l�y� 
�t�h�i�c�k�e�n�e�d� �e�x�c�e�p�t� �t�h�e� �o�u�t�e�r� �o�n�e�,� �a�n�d� �f�o�r�m�i�n�g� �t�h�e� �a�n�n�u�l�u�s�,� �o�t�h�e�r�s� �f�o�r�m�i�n�g� �a� 
�l�i�n�e� �o�f� �w�e�a�k�n�e�s�s� �a�t� �t�h�e� �s�t�o�m�i�u�m� �(�s�e�e� �F�i�g�.� �V�)�.� �T�h�e� �c�e�l�l�s� �o�f� �t�h�e� �a�n�n�u�l�u�s� �p�l�a�y� �a�n� 
�i�m�p�o�r�t�a�n�t� �p�a�r�t� �i�n� �t�h�e� �l�i�b�e�r�a�t�i�o�n� �o�f� �t�h�e� �s�p�o�r�e�s�.� �A�s� �t�h�e� �s�p�o�r�a�n�g�i�u�m� �r�i�p�e�n�s�,� 
�i�t� �t�e�n�d�s� �t�o� �d�r�y� �o�u�t�.� �T�h�e� �a�n�n�u�l�u�s� �c�e�l�l�s� �a�r�e� �f�u�l�l� �o�f� �w�a�t�e�r�,� �b�u�t� �s�o�m�e� �o�f� �t�h�i�s� 
�e�v�a�p�o�r�a�t�e�s� �t�h�r�o�u�g�h� �t�h�e� �o�u�t�e�r� �w�a�l�l�,� �w�h�i�c�h� �i�s� �c�o�n�s�e�q�u�e�n�t�l�y� �d�r�a�w�n� �i�n�w�a�r�d�s�.� 
�T�h�e� �c�o�h�e�s�i�o�n� �o�f� �t�h�e� �w�a�t�e�r� �a�n�d� �i�t�s� �a�d�h�e�s�i�o�n� �t�o� �t�h�e� �w�a�l�l� �a�r�e� �s�t�r�o�n�g� �e�n�o�u�g�h� 
�t�o� �s�e�t� �u�p� �i�n� �t�h�e� �a�n�n�u�l�u�s� �a� �t�e�n�s�i�o�n� �w�h�i�c�h� �r�u�p�t�u�r�e�s� �t�h�e� �s�t�o�m�i�u�m�,� �a�n�d� �i�n�d�e�e�d� 
�t�h�e� �b�o�d�y� �o�f� �t�h�e� �s�p�o�r�a�n�g�i�u�m� �i�s� �t�o�r�n� �a�l�m�o�s�t� �i�n� �h�a�l�f� �a�c�r�o�s�s� �t�h�e� �m�i�d�d�l�e�,� �t�h�e� 

�:� �/�'� �/� 

�Y�O�U�N�G�Q�C� 

�S�P�O�R�O�P�H�Y�T�E� 

�G�R�M�E�T�O�P�H�Y�T�E� 
 �� 

�R�O�O�T�S� �O�F� 
�R�H�I�Z�O�I�D�S� 

�S�P�O�R�O�P�H�Y�T�E� �-� 

�F�i�g�.� �V�I ��F�e�r�n� �G�a�m�e�t�o�p�h�y�t�e� �w�i�t�h� �a�t�t�a�c�h�e�d� �y�o�u�n�g� �s�p�o�r�o�d�.� 

�u�p�p�e�r� �p�o�r�t�i�o�n� �b�e�i�n�g� �t�h�r�o�w�n� �r�i�g�h�t� �b�a�c�k� �l�i�k�e� �t�h�e� �h�i�n�g�e�d� �l�i�d� �o�f� �a� �b�o�x�.� �T�h�i�s� 
�m�o�v�e�m�e�n�t� �i�s� �q�u�i�t�e� �s�l�o�w�,� �b�u�t� �a�s� �d�r�y�i�n�g� �c�o�n�t�i�n�u�e�s�,� �a� �p�o�i�n�t� �i�s� �r�e�a�c�h�e�d� �a�t� 
�w�h�i�c�h� �t�h�e� �w�a�t�e�r� �i�n� �t�h�e� �c�e�l�l�s� �b�r�e�a�k�s� �s�u�d�d�e�n�l�y�,� �t�h�e� �u�p�p�e�r� �p�a�r�t� �o�f� �t�h�e� �s�p�o�r�a�n�g�i�u�m� 
�t�h�e�n� �r�e�t�u�r�n�i�n�g� �t�o� �i�t�s� �o�r�i�g�i�n�a�l� �p�o�s�i�t�i�o�n� �w�i�t�h� �a� �j�e�r�k� �w�h�i�c�h� �t�h�r�o�w�s� �o�u�t� �t�h�e� �s�p�o�r�e�s� 
�t�o� �a� �d�i�s�t�a�n�c�e� �o�f� �a� �c�e�n�t�i�m�e�t�r�e� �o�r� �s�o�,� �t�h�e�r�e�b�y� �s�e�t�t�i�n�g� �t�h�e�m� �f�r�e�e� �i�n� �a�n�y� �p�a�s�s�i�n�g� 
�c�u�r�r�e�n�t� �o�f� �a�i�r�.� �S�p�o�r�e�s� �w�h�i�c�h� �t�h�e�n� �f�i�n�d� �a� �f�a�v�o�u�r�a�b�l�e� �e�n�v�i�r�o�n�m�e�n�t� �m�a�y� �p�r�o�c�e�e�d� 
�t�o� �d�e�v�e�l�o�p� �s�l�o�w�l�y� �b�y� �m�i�t�o�s�i�s� �a�n�d� �m�e�i�o�s�i�s� �(�q�.�v�.�)� �t�h�r�o�u�g�h� �t�h�e� �p�r�o�t�h�a�l�l�i� �s�t�a�g�e� 
�t�o� �t�h�e� �m�a�t�u�r�e� �f�e�r�n�,� �a�s� �d�e�s�c�r�i�b�e�d� �(�S�e�e� �F�i�g�.� �V�I�)�.� 

�R�E�F�E�R�E�N�C�E�S� 
�B�a�i�l�e�y�,� �L�.� �H�. � ��'�'�S�t�a�n�d�a�r�d� �C�y�c�l�o�p�e�d�i�a� �o�f� �H�o�r�t�i�c�u�l�t�u�r�e ��*� �V�o�l�.� �I�l� �(�1�9�6�3�)� �M�a�c�M�i�l�l�a�n�.� 
�S�i�m�o�n� �D�o�r�m�e�r� �&� �H�a�r�t�s�h�o�r�n�e ��' ��L�o�w�s�o�n ��s� �T�e�x�t�b�o�o�k� �o�f� �B�o�t�a�n�y �� �(�1�9�6�6�)� �U�n�i�v�e�r�s�a�l� �T�u�t�o�r�i�a�l� �P�r�e�s�s�.� 
�S�p�o�r�n�e�,� �K�.� �R�. � ��T�h�e� �M�o�r�p�h�o�l�o�g�y� �o�f� �P�t�e�r�i�d�o�p�h�y�t�e�s � �� �(�1�9�6�6�)� �L�o�n�d�o�n�.� 
�W�i�l�l�i�s�,� �J�.� �C�. ��'�'�D�i�c�t�i�o�n�a�r�y� �o�f� �F�l�o�w�e�r�i�n�g� �P�l�a�n�t�s� �a�n�d� �F�e�r�n�s �� �(�R�e�v�i�s�e�d� �V�e�r�s�i�o�n� �H�.� �K�.� �A�i�r�y� 

�S�h�a�w� �(�1�9�6�6�)� �C�a�m�b�r�i�d�g�e� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�.



�P�a�g�e� �1�8�8 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�H�E� �A�U�S�T�R�A�L�I�A�N� �T�R�E�E� �F�E�R�N� �F�A�M�I�L�I�E�S ��c�o�n�t�i�n�u�e�d� �f�r�o�m� �p�a�g�e� �1�6�7� 

�F�a�m�i�l�y� �O�S�M�U�N�D�A�C�E�A�E� 
�I�n� �A�u�s�t�r�a�l�i�a�,� �t�h�e� �f�a�m�i�l�y� �O�s�m�u�n�d�a�c�e�a�e� �i�n�c�l�u�d�e�s� �t�w�o� �l�a�r�g�e� �f�e�r�n�s� �w�h�i�c�h�,� 

�t�h�o�u�g�h� �o�u�t� �o�f� �t�a�x�o�n�o�m�i�c� �c�o�n�t�e�x�t�,� �a�r�e� �s�o�m�e�t�i�m�e�s� �r�e�g�a�r�d�e�d� �a�s� �t�r�e�e� �f�e�r�n�s�.� 
�T�h�e�y� �a�r�e� �t�e�r�r�e�s�t�r�i�a�l� �f�e�r�n�s� �w�i�t�h� �e�r�e�c�t� �t�r�u�n�k�s� �b�e�a�r�i�n�g� �c�r�o�w�n�s� �o�f� �s�p�i�r�a�l�l�y� 
�a�r�r�a�n�g�e�d� �f�r�o�n�d�s�.� �S�p�o�r�a�n�g�i�a� �a�r�e� �b�o�r�n�e� �o�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �p�i�n�n�u�l�e�s� 
�t�o�w�a�r�d�s� �t�h�e� �b�a�s�e� �o�f� �f�e�r�t�i�l�e� �f�r�o�n�d�s�.� �I�n� �t�h�e� �f�a�m�i�l�y� �O�s�m�u�n�d�a�c�e�a�e�,� �s�p�o�r�a�n�g�i�a� 
�a�r�e� �n�o�t� �g�r�o�u�p�e�d� �i�n�t�o� �s�o�r�i ��t�h�e�y� �a�r�e� �u�n�c�o�v�e�r�e�d�,� �g�l�o�b�u�l�a�r� �s�t�r�u�c�t�u�r�e�s� �o�p�e�n�i�n�g� 
�b�y� �a� �s�l�i�t�,� �e�i�t�h�e�r� �s�c�a�t�t�e�r�e�d� �s�i�n�g�l�y� �o�r� �i�n� �o�b�l�o�n�g� �o�r� �c�o�n�f�l�u�e�n�t� �m�a�s�s�e�s�.� �T�h�e� �t�w�o� 
�g�e�n�e�r�a� �i�n� �A�u�s�t�r�a�l�i�a� �a�r�e� �T�o�d�e�a� �a�n�d� �L�e�p�t�o�p�t�e�r�i�s�,� �e�a�c�h� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �o�n�e� 
�s�p�e�c�i�e�s�.� 

�F�a�m�x�h�j� �O�S�M�U�N�D�A�C�E�A�E� 

�L�e�/�o�f�o�/�o�f�e�r�/�s� �[�"�A�S�C�I ��I�I� 

�c�m� 

�p�o�rû��o�n� �o�f� �f�e�r�t�i�l�e� �f�r�o�n�d� 

�f�e�r�t�i�l�e� �P�i�n�n�u�]�c� 

�7 ��0�d�6�< ��)�-� �Z�?�d�.�r�f�)�a�r�a



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �P�a�g�e� �1�8�9 ��V�o�l�.� �7� 

�K�I�N�G� �F�E�R�N� �O�R� �S�W�A�M�P� �T�R�E�E� �F�E�R�N� 

�P�h�o�t�o�g�r�a�p�h�y� �b�y� �M�.� �F�a�g�g� 

�T�h�e� �i�n�s�e�r�t� �s�h�o�w�s� �s�p�o�r�a�n�g�l�a� �a�r�e� �n�o�t� �g�r�o�u�p�e�d� �i�n� �s�o�r�i� �b�u�t� �I�i�n� �o�b�l�o�n�g� �m�a�s�s�e�s� �b�e�c�o�m�i�n�g� 
�c�o�n�f�l�u�e�n�t� �a�t� �m�a�t�u�r�i�t�y� �o�n� �T�o�d�e�a� �b�a�r�b�a�r�a�.� 

�T�o�d�e�a� �b�a�r�b�a�r�a� �(�L�.�)� �T�.� �M�o�o�r�e� �K�I�N�G� �F�E�R�N� �o�r� �S�W�A�M�P� �T�R�E�E� �F�E�R�N� 

�O�c�c�u�r�r�i�n�g� �i�n� �A�u�s�t�r�a�l�i�a� �f�r�o�m� �n�o�r�t�h�-�e�a�s�t�e�r�n� �Q�u�e�e�n�s�l�a�n�d� �s�o�u�t�h� �t�o� �n�o�r�t�h�e�r�n� 
�T�a�s�m�a�n�i�a� �a�n�d� �t�h�e� �M�o�u�n�t� �L�o�f�t�y� �R�a�n�g�e�s� �o�f� �S�o�u�t�h� �A�u�s�t�r�a�l�i�a�,� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� 
�T�.� �b�a�r�b�a�r�a� �e�x�t�e�n�d�s� �t�o� �N�e�w� �Z�e�a�l�a�n�d� �a�n�d� �S�o�u�t�h� �A�f�r�i�c�a�.� �T�h�i�s� �s�p�e�c�i�e�s� �p�r�e�f�e�r�s� 
�m�o�i�s�t� �s�i�t�u�a�t�i�o�n�s� �b�e�s�i�d�e� �c�r�e�e�k�s� �o�r� �i�n� �c�r�e�v�i�c�e�s� �i�n� �r�o�c�k� �f�a�c�e�s�,� �f�r�o�m� �t�h�e� �c�o�a�s�t� 
�t�o� �t�h�e� �m�o�u�n�t�a�i�n�s�.� 

�T�h�e� �t�r�u�n�k� �i�s� �m�a�s�s�i�v�e�,� �u�p� �t�o� �3� �m� �t�a�l�l� �a�n�d� �o�v�e�r� �1� �m� �b�r�o�a�d�,� �b�e�a�r�i�n�g� 
�s�e�v�e�r�a�l� �c�r�o�w�n�s� �o�f� �f�r�o�n�d�s� �u�p� �t�o� �3� �m� �l�o�n�g�.� �F�r�o�n�d�s� �a�r�e� �2�-�p�i�n�n�a�t�e�,� �t�h�e� �p�i�n�u�l�e�s� 
�s�e�r�r�a�t�e�,� �s�h�i�n�i�n�g� �g�r�e�e�n� �a�b�o�v�e�,� �p�a�l�e�r� �b�e�n�e�a�t�h�.� �S�t�i�p�e� �b�a�s�e�s� �b�e�a�r� �s�t�i�p�u�l�a�r� 
�w�i�n�g�s�.� �S�p�o�r�a�n�g�i�a� �a�r�e� �m�a�s�s�e�d� �o�n� �t�h�e� �u�n�d�e�r�s�u�r�f�a�c�e� �o�f� �t�h�e� �l�o�w�e�r� �p�i�n�n�a�e� �o�f� 
�f�e�r�t�i�l�e� �f�r�o�n�d�s� �i�n� �o�b�l�o�n�g� �o�r� �c�o�n�f�l�u�e�n�t� �c�l�u�s�t�e�r�s�,� �c�o�l�o�u�r�e�d� �d�a�r�k� �r�e�d�-�b�r�o�w�n�.� 

�L�e�p�t�o�p�t�e�r�i�s� �f�r�a�s�e�r�i� �(�H�o�o�k�.� �e�t� �G�r�e�v�.�)� �P�r�e�s�l�.� 

�I�n�h�a�b�i�t�i�n�g� �w�e�t� �s�h�a�d�e�d� �g�u�l�l�i�e�s�,� �o�f�t�e�n� �i�n� �c�a�v�e�s� �b�e�n�e�a�t�h� �w�a�t�e�r�f�a�l�l�s�,� �t�h�i�s� 
�s�p�e�c�i�e�s� �o�c�c�u�r�s� �i�n� �e�a�s�t�e�r�n� �A�u�s�t�r�a�l�i�a� �f�r�o�m� �t�h�e� �m�o�u�n�t�a�i�n�s� �o�f� �n�o�r�t�h�-�e�a�s�t�e�r�n� 
�Q�u�e�e�n�s�l�a�n�d� �t�o� �t�h�e� �S�o�u�t�h� �C�o�a�s�t� �o�f� �N�.�S�.�W�.� 

�T�h�i�s� �s�p�e�c�i�e�s� �d�e�v�e�l�o�p�s� �a� �s�h�o�r�t� �t�r�u�n�k� �1� �m� �i�n� �h�e�i�g�h�t�,� �b�e�a�r�i�n�g� �a� �s�i�n�g�l�e� �c�r�o�w�n� 
�(�r�a�r�e�l�y� �s�e�v�e�r�a�l� �c�r�o�w�n�s�)� �o�f� �f�r�o�n�d�s�.� �F�r�o�n�d�s� �a�r�e� �u�p� �t�o� �1�5�0� �c�m� �l�o�n�g�,� �t�h�e� �l�a�m�i�n�a� �f�i�l�m�y�,



�P�a�g�e� �1�9�0 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�N�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�2�-�p�i�n�n�a�t�e�,� �t�h�e� �p�r�i�m�a�r�y� �p�i�n�n�a�e� �a�l�m�o�s�t� �o�p�p�o�s�i�t�e�,� �t�h�e� �p�i�n�n�u�l�e�s� �s�e�r�r�a�t�e� �a�n�d� 
�j�o�i�n�e�d� �b�y� �d�e�c�u�r�r�e�n�t� �m�e�m�b�r�a�n�o�u�s� �w�i�n�g�s�.� �S�t�i�p�e� �b�a�s�e�s� �b�e�a�r� �t�w�o� �r�e�d�-�b�r�o�w�n� 
�s�t�i�p�u�l�a�r� �w�i�n�g�s�.� �T�h�e� �s�p�o�r�a�n�g�i�a�,� �c�o�l�o�u�r�e�d� �o�r�a�n�g�e�-�b�r�o�w�n� �a�t� �m�a�t�u�r�i�t�y�,� �a�r�e� 
�c�l�u�s�t�e�r�e�d� �i�r�r�e�g�u�l�a�r�l�y� �t�o�w�a�r�d�s� �t�h�e� �b�a�s�e� �o�f� �f�e�r�t�i�l�e� �p�i�n�n�u�l�e�s�.� 

�C�U�L�T�I�V�A�T�I�O�N� �O�F� �T�R�E�E� �F�E�R�N�S�:� 

�P�r�o�v�i�d�e�d� �p�l�e�n�t�y� �o�f� �w�a�t�e�r� �a�n�d� �s�o�m�e� �s�h�e�l�t�e�r�,� �t�r�e�e� �f�e�r�n�s� �a�r�e� �h�a�r�d�y� �g�a�r�d�e�n� 
�s�u�b�j�e�c�t�s� �a�n�d� �a�d�a�p�t�a�b�l�e� �t�o� �p�o�t� �o�r� �t�u�b� �c�u�l�t�u�r�e�.� �W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n�s� �o�f� �D�i�c�k�s�o�n�i�a� 
�a�n�t�a�r�c�t�i�c�a�,� �C�y�a�t�h�e�a� �a�u�s�t�r�a�l�i�s�,� �C�y�a�t�h�e�a� �c�o�o�p�e�r�i� �a�n�d� �T�o�d�e�a� �b�a�r�b�a�r�a�,� �t�r�e�e� �f�e�r�n�s� 
�a�r�e� �r�a�r�e� �i�n� �c�u�l�t�i�v�a�t�i�o�n�.� 

�D�i�c�k�s�o�n�i�a� �a�n�t�a�r�c�t�i�c�a� �i�s� �a� �p�a�r�t�i�c�u�l�a�r�l�y� �h�a�r�d�y� �s�p�e�c�i�e�s�,� �e�n�d�u�r�i�n�g� �f�r�o�s�t� 
�a�n�d� �s�n�o�w�.� �T�h�u�s� �i�t� �i�s� �s�u�i�t�a�b�l�e� �f�o�r� �c�l�i�m�a�t�e�s� �a�s� �s�e�v�e�r�e� �a�s� �C�a�n�b�e�r�r�a�.� �O�f�f�e�r�e�d� 
�f�o�r� �s�a�l�e� �i�n� �m�a�n�y� �n�u�r�s�e�r�i�e�s� �o�f� �s�o�u�t�h�-�e�a�s�t�e�r�n� �A�u�s�t�r�a�l�i�a� �a�s� �c�u�t�-�o�f�f� �t�r�u�n�k�s�,� 
�D�.� �a�n�t�a�r�c�t�i�c�a� �e�s�t�a�b�l�i�s�h�e�s� �r�e�a�d�i�l�y�.� �I�f� �p�o�t�t�i�n�g� �i�n�t�o� �t�u�b�s� �o�r� �l�a�r�g�e� �p�o�t�s�,� �t�h�e� �s�i�z�e� 
�o�f� �t�h�e� �c�o�n�t�a�i�n�e�r� �s�h�o�u�l�d� �a�l�l�o�w� �a�b�o�u�t� �1�0� �c�m� �o�f� �l�o�a�m� �a�r�o�u�n�d� �t�h�e� �t�r�u�n�k�.� �A� 
�r�i�c�h� �s�a�n�d�y� �l�o�a�m� �i�s� �a�n� �i�d�e�a�l� �m�e�d�i�u�m�;� �m�u�l�c�h�i�n�g� �i�s� �b�e�n�e�f�i�c�i�a�l�.� �W�a�t�e�r�i�n�g� �s�h�o�u�l�d� 
�b�e� �d�o�n�e� �a�t� �l�e�a�s�t� �t�w�i�c�e� �a� �d�a�y� �u�n�t�i�l� �e�s�t�a�b�l�i�s�h�e�d�.� �R�e�m�o�v�a�l� �o�f� �m�o�s�t� �o�f� �t�h�e� �f�r�o�n�d�s� 
�w�i�l�l� �c�u�t� �w�a�t�e�r� �l�o�s�s�.� 

�C�y�a�t�h�e�a� �s�p�e�c�i�e�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �n�o�t� �a�s� �h�a�r�d�y� �a�s� �D�i�c�k�s�o�n�i�a� �a�n�t�a�r�c�t�i�c�a� 
�t�h�o�u�g�h� �C�.� �a�u�s�t�r�a�l�i�s� �w�i�l�l� �s�u�r�v�i�v�e� �i�n� �C�a�n�b�e�r�r�a� �g�i�v�e�n� �p�r�o�t�e�c�t�i�o�n�.� �T�h�e� �m�o�r�e� 
�t�e�n�d�e�r� �s�p�e�c�i�e�s� �s�u�c�h� �a�s� �C�.� �r�o�b�e�r�t�s�i�a�n�a� �r�e�q�u�i�r�e� �g�l�a�s�s�-�h�o�u�s�e� �c�u�l�t�i�v�a�t�i�o�n� �i�n� �t�h�e� 
�s�e�v�e�r�e� �c�l�i�m�a�t�e�s�.� 

�T�o�d�e�a� �b�a�r�b�a�r�a� �i�s� �h�a�r�d�y� �a�n�d� �e�a�s�i�l�y� �g�r�o�w�n�,� �t�h�r�i�v�e�s� �w�h�e�n� �p�o�t�t�e�d� �a�n�d� �t�h�u�s� 
�s�o�m�e�t�i�m�e�s� �c�a�l�l�e�d� �* � ��t�u�b� �f�e�r�n ��.� 

�T�r�e�e� �f�e�r�n�s� �a�r�e� �e�a�s�i�l�y� �r�a�i�s�e�d� �f�r�o�m� �s�p�o�r�e�s�.� �T�h�i�s� �m�e�t�h�o�d� �o�f� �p�r�o�p�a�g�a�t�i�o�n� 
�w�i�l�l� �b�e� �c�o�v�e�r�e�d� �i�n� �a� �f�u�t�u�r�e� �a�r�t�i�c�l�e�.� 

�R�E�F�E�R�E�N�C�E�S� 
�A�l�l�a�n�,� �H�.� �H�.�:� �F�l�o�r�a� �o�f� �N�e�w� �Z�e�a�l�a�n�d� �V�o�l�.� �1�.� �W�e�l�l�i�n�g�t�o�n� �(�1�9�6�1�)�.� 
�B�e�a�d�l�e�,� �N�.� �C�.� �W�.�:� �S�t�u�d�e�n�t�s� �F�l�o�r�a� �o�f� �N�o�r�t�h�-�e�a�s�t�e�r�n� �N�.�S�.�W�.� �P�a�r�t� �1� �P�t�e�r�l�d�o�p�h�y�t�e�s�.� �A�r�m�l�i�d�a�l�e� 

�(�1�9�7�1�)�.� �.� 
�B�e�a�d�l�e�,� �N�.� �C�.� �W�.�,� �E�v�a�n�s�,� �O�.� �D�.� �a�n�d� �C�a�r�o�l�i�n�,� �R�.� �C�.�:� �F�l�o�r�a� �o�f� �t�h�e� �S�y�d�n�e�y� �R�e�g�l�o�n�.� 

�S�y�d�n�e�y� �(�1�9�7�2�)�.� 
�H�o�l�t�t�u�m�,� �R�.� �E�.�:� �F�l�o�r�a� �M�a�l�e�s�l�a�n�a� �S�e�r�i�e�s� �I�l� �V�o�l�.� �1�.� �P�a�r�t� �1� �(�1�9�6�3�)�.� 
�N�.�Q�.� �N�a�t�u�r�a�l�i�s�t�s� �C�l�u�b�:� �C�h�e�c�k� �L�i�s�t� �o�f� �N�.�Q�.� �F�e�r�n�s�.� �C�a�l�r�n�s� �(�1�9�4�6�)�.� 
�S�m�i�t�h�,� �G�.� �G�.�:� �A� �C�e�n�s�u�s� �o�f� �P�t�e�r�i�d�o�p�h�y�t�e�s� �o�f� �W�.�A�.� �I�n� �J�o�u�r�n�.� �R�o�y�.� �S�o�c�.� �W�.�A�.� �V�o�l�.� �4�9� 

�P�a�r�t� �1� �(�1�9�6�6�)�.� 
�T�i�n�d�a�l�e�,� �M�.� �D�.�:� �T�h�e� �C�y�a�t�h�e�a�c�e�a�e� �o�f� �A�u�s�t�r�a�l�i�a� �i�n� �C�o�n�t�r�i�b�.� �N�.�S�.�W�.� �N�a�t�.� �H�e�r�b�.� �V�o�l�.� �2�,� 

�N�o�.� �4�.� �(�1�9�5�6�)�.� 
�W�a�k�e�f�i�e�l�d�,� �N�.� �A�.�:� �T�h�e� �F�e�r�n�s� �o�f� �V�i�c�t�o�r�i�a� �a�n�d� �T�a�s�m�a�n�l�a�,� �M�e�l�b�o�u�r�n�e� �(�1�9�5�5�)�.� 
�W�i�l�l�i�s�,� �J�.� �H�.�:� �F�l�o�r�a� �o�f� �V�i�c�t�o�r�i�a� �V�o�l�.� �1�.� �2�n�d� �e�d�i�t�i�o�n�,� �M�e�l�b�o�u�r�n�e� �(�1�9�7�0�)�.� 

�C�O�L�E�A�N�T�H�E�R�A ��c�o�n�t�i�n�u�e�d� �f�r�o�m� �p�a�g�e� �1�9�1� �o�p�p�o�s�i�t�e �� 

�3�.� �C�o�l�e�a�n�t�h�e�r�a� �v�i�r�g�a�t�a� �S�t�s�c�h�e�g�l�.� 
�T�h�i�s� �e�r�e�c�t� �s�h�r�u�b�,� �u�p� �t�o� �3�0� �c�m� �h�i�g�h� �h�a�s� �t�h�i�n� �w�i�r�y� �b�r�a�n�c�h�e�s� �f�r�e�q�u�e�n�t�l�y� 

�s�o�m�e�w�h�a�t� �p�u�b�e�s�c�e�n�t�.� �T�h�e� �l�i�n�e�a�r� �o�r� �l�i�n�e�a�r�-�l�a�n�c�e�o�l�a�t�e� �l�e�a�v�e�s� �w�h�i�c�h� �a�r�e� �u�s�u�a�l�l�y� 
�g�l�a�b�r�o�u�s� �h�a�v�e� �i�n�c�o�n�s�p�i�c�u�o�u�s� �v�e�i�n�s�.� �F�l�o�w�e�r�s� �a�r�e� �w�h�i�t�e� �a�n�d� �t�h�e� �c�o�r�o�l�l�a�-�l�o�b�e�s� �a�r�e� 
�b�e�a�r�d�e�d� �a�t� �t�h�e� �b�a�s�e� �o�n�l�y�.� 

�K�E�Y� �T�O� �T�H�E� �S�P�E�C�I�E�S� 
�A�.� �L�e�a�v�e�s� �s�t�r�o�n�g�l�y� �v�e�i�n�e�d� �b�e�l�o�w�,� �u�s�u�a�l�l�y� �h�a�i�r�y� �.�.�.� �.�.� �1�.� �C�.� �c�o�e�l�o�p�h�y�l�l�a� 

�L�e�a�v�e�s� �s�m�o�o�t�h�,� �v�e�i�n�s� �f�i�n�e� �a�n�d� �n�o�t� �p�r�o�m�i�n�e�n�t�,� �u�s�u�a�l�l�y� �g�l�a�b�r�o�u�s�.� �B�.� 
�L�e�a�v�e�s� �o�v�a�t�e� �o�r� �o�r�b�i�c�u�l�a�r�;� 
�c�o�r�o�l�l�a�-�l�o�b�e�s� �m�o�r�e� �o�r� �l�e�s�s� �b�e�a�r�d�e�d� �t�o� �t�h�e� �e�n�d� 
�L�e�a�v�e�s� �l�l�n�e�a�r� �o�r� �l�i�n�e�a�r�-�l�a�n�c�e�o�l�a�t�e�;� 
�c�o�r�o�l�l�a�-�l�o�b�e�s� �b�e�a�r�d�e�d� �a�t� �b�a�s�e� �o�n�l�y� 

�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�.� �C�.� �m�y�r�t�o�i�d�e�s� 

�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�.� �C�.� �v�i�r�g�a�t�a� 

�E�d�i�t�o�r�'�s� �N�o�t�e�:� �B�e�t�s�y� �J�a�c�k�e�s� �h�a�s� �d�e�s�c�r�i�b�e�d� �a�l�l� �s�p�e�c�i�e�s� �I�n� �m�a�n�y� �o�f� �t�h�e� �g�e�n�e�r�a� �i�n� �t�h�e� 
�f�a�m�l�l�y� �E�p�a�c�r�i�d�a�c�e�a�e� �i�n� �s�e�r�i�e�s� �f�o�r�m�.� �|� �t�r�y� �t�o� �a�c�c�o�m�p�a�n�y� �t�h�e� �s�e�r�l�e�s� �w�i�t�h� �a� �c�o�l�o�u�r� �p�l�a�t�e� �o�f� �a�t� 
�l�e�a�s�t� �o�n�e� �s�p�e�c�l�e�s� �b�u�t� �t�h�i�s� �t�i�m�e� �|� �f�a�i�l�e�d�.� �W�i�l�l� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�l�a�n� �r�e�a�d�e�r�s� �m�a�k�e� �a� �s�p�e�c�l�a�l� 
�e�f�f�o�r�t� �t�o� �f�i�n�d� �t�h�e�s�e� �s�p�e�c�i�e�s� �d�u�r�i�n�g� �t�h�i�s� �s�e�a�s�o�n� �a�n�d� �t�a�k�e� �c�o�l�o�u�r� �s�l�i�d�e�s�.� �Y�o�u� �m�a�y� �s�e�n�d� 
�s�p�e�c�i�m�e�n�s� �t�o� �h�e�r� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �i�n� �T�o�w�n�s�v�i�l�l�e�,� �Q�l�d�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��E�P�A�C�R�I�D�A�C�E�A�E� �P�a�g�e� �1�9�1 ��V�o�l�.� �7� 

�C�O�L�E�A�N�T�H�E�R�A� 
�T�h�e� �G�e�n�u�s� �b�y� �B�e�t�s�y� �R�.� �J�a�c�k�e�s�,� �J�a�m�e�s� �C�o�o�k� �U�n�i�v�e�r�s�i�t�y� �o�f� �N�o�r�t�h� �Q�u�e�e�n�s�l�a�n�d� 

�T�h�e� �G�e�n�u�s� �C�o�l�e�a�n�t�h�e�r�a� �S�t�s�c�h�e�g�l�.� �b�e�l�o�n�g�s� �t�o� �t�h�e� �p�l�a�n�t� �f�a�m�i�l�y� �E�p�a�c�r�i�-� 
�d�a�c�e�a�e�.� �I�t� �i�s� �e�a�s�i�l�y� �d�i�s�t�i�n�g�u�i�s�h�e�d� �f�r�o�m� �S�t�y�p�h�e�l�i�a� �a�n�d� �L�e�u�c�o�p�o�g�o�n� �b�y� �t�h�e� 
�e�x�s�e�r�t�e�d� �a�n�t�h�e�r�s� �w�h�i�c�h� �a�r�e� �c�o�n�n�a�t�e� �a�r�o�u�n�d� �t�h�e� �s�t�y�l�e�.� �T�h�e� �f�r�e�q�u�e�n�t�l�y� �c�o�i�l�e�d� 
�c�o�r�o�l�l�a�-�l�o�b�e�s� �a�r�e� �n�a�r�r�o�w�,� �a�n�d� �b�e�a�r�d�e�d�,� �a�t� �l�e�a�s�t� �a�t� �t�h�e� �b�a�s�e�.� 

�T�h�r�e�e� �s�p�e�c�i�e�s� �h�a�v�e� �b�e�e�n� �d�e�s�c�r�i�b�e�d� �f�r�o�m� �t�h�e� �s�o�u�t�h�-�w�e�s�t�e�r�n� �c�o�r�n�e�r� �o�f� 
�W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a� �c�h�i�e�f�l�y� �i�n� �t�h�e� �D�i�s�t�r�i�c�t�s� �o�f� �S�t�i�r�l�i�n�g� �a�n�d� �E�y�r�e�,� �p�a�r�t�i�c�u�l�a�r�l�y� 
�i�n� �o�p�e�n� �s�a�n�d�y� �a�r�e�a�s�.� 

�A�l�t�h�o�u�g�h� �t�h�e�s�e� �s�p�e�c�i�e�s� �h�a�v�e� �b�e�e�n� �d�e�s�c�r�i�b�e�d� �a�n�d� �m�a�i�n�t�a�i�n�e�d� �i�n�  ��H�o�w� 
�t�o� �K�n�o�w� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a�n� �W�i�l�d�f�l�o�w�e�r�s �� �b�y� �W�.� �E�.� �B�l�a�c�k�a�l�l� �a�n�d� �B�.� �J�.� �G�r�i�e�v�e�,� 
�t�h�e� �W�e�s�t� �A�u�s�t�r�a�l�i�a�n� �H�e�r�b�a�r�i�u�m� �c�o�n�s�i�d�e�r�s� �t�h�a�t� �t�h�e�r�e� �i�s� �p�r�o�b�a�b�l�y� �o�n�l�y� �o�n�e� 
�s�p�e�c�i�e�s� �C�.� �m�y�r�t�o�i�d�e�s�,� �a�n�d� �t�h�a�t� �i�f� �t�h�e� �o�t�h�e�r� �t�w�o� �e�x�i�s�t� �t�h�e�n� �t�h�e�y� �a�r�e� �r�a�r�e� 
�a�n�d� �s�h�o�u�l�d� �a�n�y�o�n�e� �l�o�c�a�t�e� �t�h�e�m�,� �t�h�e�y� �w�o�u�l�d� �b�e� �m�o�s�t� �i�n�t�e�r�e�s�t�e�d� �t�o� �r�e�c�e�i�v�e� 
�s�p�e�c�i�m�e�n�s�.� 

�C�o�l�e�a�n�t�h�e�r�a� �m�y�r�t�o�i�d�e�s ��H�a�b�l�t� �x� �2�/�3�r�d�s�;� �F�l�o�w�e�r� �c�u�t� �I�n� �h�a�l�f� �x� �1�2�;� �L�e�a�f� �x� �1�0�.� 

�1�.� �C�o�l�e�a�n�t�h�e�r�a� �c�o�e�l�o�p�h�y�l�l�a� �(�A�.� �C�u�n�n�.�)� �B�e�n�t�h�.� 
�T�h�i�s� �s�p�e�c�i�e�s� �i�s� �e�a�s�i�l�y� �d�i�s�t�i�n�g�u�i�s�h�e�d� �b�y� �t�h�e� �s�t�r�o�n�g�l�y� �v�e�i�n�e�d� �o�v�a�t�e� �o�r� 

�l�a�n�c�e�o�l�a�t�e� �l�e�a�v�e�s� �a�n�d� �t�h�e� �g�e�n�e�r�a�l� �h�a�i�r�i�n�e�s�s� �o�f� �t�h�e� �p�l�a�n�t�.� �A�n� �e�r�e�c�t� �b�u�s�h�y� 
�s�h�r�u�b� �3�0�-�6�0� �c�m� �h�i�g�h�;� �t�h�e� �l�e�a�v�e�s� �a�r�e� �f�r�e�q�u�e�n�t�l�y� �g�r�o�u�p�e�d� �r�e�s�u�l�t�i�n�g� �i�n� �a� 
�p�s�e�u�d�o�-�w�h�o�r�l�e�d� �a�p�p�e�a�r�a�n�c�e�.� 

�T�h�e� �s�m�a�l�l� �a�x�i�l�l�a�r�y� �f�l�o�w�e�r�s� �a�r�e� �u�s�u�a�l�l�y� �d�e�e�p� �p�i�n�k� �b�u�t� �s�o�m�e�t�i�m�e�s� �w�h�i�t�e� 
�o�n�e�s� �a�r�e� �f�o�u�n�d�.� �F�l�o�w�e�r�i�n�g� �o�c�c�u�r�s� �m�a�i�n�l�y� �i�n� �N�o�v�e�m�b�e�r�.� 
�2�.� �C�o�l�e�a�n�t�h�e�r�a� �m�y�r�t�o�i�d�e�s� �S�t�s�c�h�e�g�l�.� 

�T�h�i�s� �i�s� �t�h�e� �m�o�s�t� �w�i�d�e�s�p�r�e�a�d� �s�p�e�c�i�e�s� �b�e�i�n�g� �f�o�u�n�d� �i�n� �t�h�e� �d�i�s�t�r�i�c�t�s� �o�f� 
�S�t�i�r�l�i�n�g�,� �E�y�r�e� �a�n�d� �C�o�o�l�g�a�r�d�i�e�.� �A�n� �e�r�e�c�t� �b�u�s�h�y� �s�h�r�u�b� �3�0�-�1�0�0� �c�m� �h�i�g�h� �t�h�e� 
�b�r�a�n�c�h�e�s� �o�f� �w�h�i�c�h� �m�a�y� �b�e� �s�o�m�e�w�h�a�t� �p�u�b�e�s�c�e�n�t�.� �T�h�e� �g�l�a�b�r�o�u�s� �l�e�a�v�e�s� �a�r�e� 
�o�v�a�t�e� �o�r� �o�r�b�i�c�u�l�a�r� �w�i�t�h� �i�n�c�o�n�s�p�i�c�u�o�u�s� �v�e�i�n�s�.� �T�h�e� �f�l�o�w�e�r�s� �a�r�e� �p�i�n�k�,� �s�o�m�e�t�i�m�e�s� 
�w�h�i�t�e�,� �t�h�e� �c�o�i�l�e�d� �c�o�r�o�l�l�a�-�l�o�b�e�s� �a�r�e� �b�e�a�r�d�e�d� �t�o� �t�h�e� �e�n�d�.� �F�l�o�w�e�r�i�n�g� �p�e�r�i�o�d� �i�s� 
�S�e�p�t�e�m�b�e�r�-�J�a�n�u�a�r�y�.� 

�(�C�o�n�t�i�n�u�e�d� �o�n� �o�p�p�o�s�i�t�e� �p�a�g�e�,� �n�u�m�b�e�r� �1�9�0�)



�P�a�g�e� �1�9�2 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�E�S�T� �C�O�N�T�R�O�L� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�o�x�i�c�o�l�o�g�y� �o�f� �C�h�e�m�i�c�a�l�s� �u�s�e�d� �f�o�r� �I�n�s�e�c�t� 
�C�o�n�t�r�o�l� �o�n� �T�r�e�e�s� �a�n�d� �S�h�r�u�b�s� 

�B�y� �D�r�.� �J�O�H�N� �A�.� �W�E�I�D�H�A�A�S�,� �J�r�.� 
�E�x�t�e�n�s�i�o�n� �E�n�t�o�m�o�l�o�g�i�s�t�,� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e�,� �B�l�a�c�k�s�b�u�r�g�,� �V�i�r�g�i�n�i�a� 

�(�P�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �3�r�d� �A�n�n�u�a�l� �M�e�e�t�i�n�g� �o�f� �t�h�e� �S�o�c�i�e�t�y� �o�f� �M�u�n�i�c�i�p�a�l� �A�r�b�o�r�i�s�t�s�,� 
�R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a�,� �O�c�t�o�b�e�r� �7�,� �1�9�6�7�)� 

�H�o�w� �d�o� �i�n�s�e�c�t�i�c�i�d�e�s� �k�i�l�l� �i�n�s�e�c�t�s�?� �T�h�i�s� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �b�u�t� �c�o�m�p�l�e�x�,� �a�n�d� 
�d�i�f�f�i�c�u�l�t� �t�o� �u�n�d�e�r�s�t�a�n�d�,� �e�s�p�e�c�i�a�l�l�y� �w�i�t�h�o�u�t� �s�o�m�e� �k�n�o�w�l�e�d�g�e� �o�f� �b�i�o�c�h�e�m�s�t�r�y� 
�a�n�d� �a�n�i�m�a�l� �p�h�y�s�i�o�l�o�g�y�.� �|� �h�a�v�e� �a�t�t�e�m�p�t�e�d� �t�o� �s�i�m�p�l�i�f�y� �t�h�e� �s�u�b�j�e�c�t�.� �M�a�n�y� 
�t�e�c�h�n�i�c�a�l� �t�e�r�m�s� �w�o�u�l�d� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �d�e�s�c�r�i�b�e� �i�n� �m�o�r�e� �d�e�t�a�i�l� �t�h�e� �e�f�f�e�c�t�s� 
�o�f� �c�o�m�p�l�e�x� �c�h�e�m�i�c�a�l�s� �o�n� �i�n�t�r�i�c�a�t�e� �b�i�o�l�o�g�i�c�a�l� �s�y�s�t�e�m�s�.� 

�A�s� �f�o�r� �t�h�e� �c�h�e�m�i�c�a�l�s�,� �r�e�l�a�t�i�v�e�l�y� �f�e�w� �h�a�v�e� �b�e�e�n� �s�t�u�d�i�e�d� �i�n�t�e�n�s�i�v�e�l�y�.� �D�D�T�,� 
�m�a�l�a�t�h�i�o�n�,� �p�a�r�a�t�h�i�o�n�,� �a�n�d� �s�e�v�e�r�a�l� �o�t�h�e�r�s� �h�a�v�e� �b�e�e�n� �i�n�v�e�s�t�i�g�a�t�e�d� �i�n� �g�r�e�a�t� �d�e�t�a�i�l�.� 
�N�e�v�e�r�t�h�e�l�e�s�s�,� �t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� �o�f� �D�D�T� �i�s� �s�t�i�i�l� �s�o�m�e�w�h�a�t� �u�n�c�e�r�t�a�i�n�.� �W�e� 
�b�e�l�i�e�v�e� �t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� �f�o�r� �t�h�e� �o�r�g�a�n�i�c� �p�h�o�s�p�h�a�t�e�s� �i�s� �m�o�r�e� �c�o�n�c�l�u�s�i�v�e�.� 
�F�o�r� �m�a�n�y� �o�t�h�e�r� �c�h�e�m�i�c�a�l�s�,� �s�u�c�h� �a�s� �l�i�n�d�a�n�e�,� �w�e� �d�o� �n�o�t� �k�n�o�w� �y�e�t� �t�h�e� �e�x�a�c�t� 
�m�o�d�e� �o�f� �a�c�t�i�o�n�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �v�o�l�u�m�i�n�o�u�s� �l�i�t�e�r�a�t�u�r�e� �o�n� �t�o�x�i�c�i�t�y� �o�f� �i�n�s�e�c�t�i�-� 
�c�i�d�e�s� �i�s� �o�b�s�e�r�v�a�t�i�o�n�a�l� �a�s� �t�o�:� �t�h�e� �k�i�n�d�s� �o�f� �i�n�s�e�c�t�s� �o�r� �m�i�t�e�s� �w�h�i�c�h� �a�r�e� 
�s�u�s�c�e�p�t�i�b�l�e�;� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e�r�e� �i�s� �a� �r�e�s�i�d�u�a�l� �e�f�f�e�c�t�;� �t�h�e� �p�r�e�s�e�n�c�e� �o�r� 
�d�e�g�r�e�e� �o�f� �r�e�s�i�s�t�a�n�c�e�;� �t�h�e� �s�y�m�p�t�o�m�a�t�o�l�o�g�y� �o�f� �p�o�i�s�o�n�i�n�g�;� �t�h�e� �L�D� �5�0 ��s� �o�f� �v�a�r�i�o�u�s� 
�c�h�e�m�i�c�a�l�s�;� �t�h�e� �c�h�e�m�i�c�a�l� �s�t�r�u�c�t�u�r�e� �o�f� �i�n�s�e�c�t�i�c�i�d�e�s�;� �a�n�d� �m�a�n�y� �o�t�h�e�r� �o�b�s�e�r�v�a�b�l�e� 
�p�h�e�n�o�m�e�n�a�.� 

�T�h�e� �r�e�l�a�t�i�v�e� �t�o�x�i�c�i�t�y� �o�f� �i�n�s�e�c�t�i�c�i�d�e�s� �i�s� �c�o�m�m�o�n� �k�n�o�w�l�e�d�g�e� �t�o� �a�r�b�o�r�i�s�t�s� 
�a�n�d� �n�u�r�s�e�r�y�m�e�n�.� �L�i�n�d�a�n�e� �i�s� �v�e�r�y� �e�f�f�e�c�t�i�v�e� �f�o�r� �a�p�h�i�d�s�,� �l�e�a�f�-�m�i�n�e�r�s�,� �l�a�c�e�b�u�g�s�,� 
�a�n�d� �b�o�r�e�r�s� �i�n� �c�u�t� �p�i�n�e� �l�o�g�s�,� �b�u�t� �n�o�t� �f�o�r� �m�i�t�e�s�,� �J�a�p�a�n�e�s�e� �b�e�e�t�l�e�,� �e�l�m� �l�e�a�f� �b�e�e�t�l�e�,� 
�o�r� �t�a�x�u�s� �w�e�e�v�i�l�.� �D�D�T� �i�s� �r�e�m�a�r�k�a�b�l�y� �e�f�f�e�c�t�i�v�e� �f�o�r� �e�l�m� �b�a�r�k� �b�e�e�t�l�e�s�,� �l�e�a�f�-�f�e�e�d�i�n�g� 
�c�a�t�e�r�p�i�l�l�a�r�s�,� �l�i�l�a�c� �a�n�d� �d�o�g�w�o�o�d� �b�o�r�e�r�s�,� �w�h�i�t�e� �p�i�n�e� �w�e�e�v�i�l�,� �h�o�l�l�y� �a�n�d� �b�o�x�w�o�o�d� 
�l�e�a�f�m�i�n�e�r�s�,� �a�n�d� �m�a�n�y� �o�t�h�e�r� �p�e�s�t�s�,� �b�u�t� �i�s� �n�o�t� �e�f�f�e�c�t�i�v�e� �a�g�a�i�n�s�t� �m�o�s�t� �a�p�h�i�d�s�,� 
�m�e�a�l�y�b�u�g�s�,� �a�n�t�s�,� �r�o�a�c�h�e�s�,� �a�n�d� �n�u�m�e�r�o�u�s� �o�t�h�e�r� �s�p�e�c�i�e�s�.� �N�o�t� �o�n�l�y� �i�s� �D�D�T� 
�i�n�e�f�f�e�c�t�i�v�e� �a�g�a�i�n�s�t� �m�i�t�e�s�,� �b�u�t� �i�t�,� �a�l�o�n�g� �w�i�t�h� �c�a�r�b�a�r�y�l� �o�r� �S�e�v�i�n�,� �c�o�n�t�r�i�b�u�t�e�s� 
�t�o� �i�n�c�r�e�a�s�e�s� �i�n� �m�i�t�e� �p�o�p�u�l�a�t�i�o�n�s�.� 

�T�h�e�r�e� �i�s� �c�o�n�s�i�d�e�r�a�b�l�e� �v�a�r�i�a�b�i�l�i�t�y� �a�l�s�o� �i�n� �r�e�l�a�t�i�v�e� �t�o�x�i�c�i�t�y� �a�m�o�n�g� �c�h�e�m�i�c�a�l�s� 
�t�h�e�m�s�e�l�v�e�s�.� �D�D�T� �a�n�d� �o�t�h�e�r� �c�h�l�o�r�i�n�a�t�e�d� �h�y�d�r�o�c�a�r�b�o�n�s� �h�a�v�e� �a� �l�o�n�g� �r�e�s�i�d�u�a�l� 
�e�f�f�e�c�t�i�v�e�n�e�s�s�.� �W�i�t�h�i�n� �t�h�e� �p�h�o�s�p�h�a�t�e� �g�r�o�u�p� �T�E�P�P� �h�a�s� �p�r�a�c�t�i�c�a�l�l�y� �n�o� �r�e�s�i�d�u�a�l� 
�e�f�f�e�c�t�;� �m�a�l�a�t�h�i�o�n� �i�s� �e�f�f�e�c�t�i�v�e� �f�o�r� �n�o� �m�o�r�e� �t�h�a�n� �2�-�3� �d�a�y�s�;� �y�e�t� �d�i�a�z�i�n�o�n� �h�a�s� 
�r�e�l�a�t�i�v�e�l�y� �l�o�n�g� �r�e�s�i�d�u�a�l� �e�f�f�e�c�t�s�.� �T�h�e� �d�e�g�r�e�e� �o�f� �t�o�x�i�c�i�t�y� �v�a�r�i�e�s� �b�e�t�w�e�e�n� �m�a�m�m�a�l�s�,� 
�f�i�s�h�,� �b�i�r�d�s�,� �a�n�d� �i�n�s�e�c�t�s�,� �a�n�d� �b�e�t�w�e�e�n� �g�r�o�u�p�s� �a�n�d� �s�p�e�c�i�e�s� �o�f� �e�a�c�h�.� 

�F�i�r�s�t�,� �w�e� �w�i�l�l� �e�x�a�m�i�n�e� �t�h�e� �g�e�n�e�r�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �i�n�s�e�c�t�s� �a�n�d� �i�n�s�e�c�t�i�-� 
�c�i�d�e�s� �a�n�d� �t�h�e�n� �d�i�s�c�u�s�s� �w�h�a�t� �i�s� �p�r�e�s�e�n�t�l�y� �t�h�o�u�g�h�t� �t�o� �b�e� �t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� 
�o�f� �o�u�r� �c�o�m�m�o�n�l�y� �u�s�e�d� �i�n�s�e�c�t�i�c�i�d�e�s�.� 

�I�M�P�O�R�T�A�N�T� �C�H�A�R�A�C�T�E�R�I�S�T�I�C�S� �O�F� �I�N�S�E�C�T�S� 
�I�n�s�e�c�t�s� �a�r�e� �c�o�l�d�-�b�l�o�o�d�e�d� �a�n�i�m�a�l�s�.� �T�h�u�s� �t�h�e�i�r� �m�e�t�a�b�o�l�i�s�m� �r�a�t�e� �p�r�o�c�e�e�d�s� �a�s� 

�a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �t�e�m�p�e�r�a�t�u�r�e�,� �n�o�t� �a�n� �i�n�t�e�r�n�a�l� �c�o�n�s�t�a�n�t� �o�n�e� �a�s� 
�i�n� �w�a�r�m� �b�l�o�o�d�e�d� �a�n�i�m�a�l�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�h�e� �b�l�o�o�d� �i�s� �a� �c�o�p�p�e�r�-�t�y�p�e� �c�o�m�p�o�u�n�d� 
�i�n� �c�o�n�t�r�a�s�t� �t�o� �t�h�e� �i�r�o�n�-�c�o�n�s�t�i�t�u�t�e�d� �b�l�o�o�d� �o�f� �m�a�m�m�a�l�s�.� 
�T�h�e� �B�o�d�y� �W�a�l�l� 

�O�n�e� �o�f� �t�h�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �s�t�r�u�c�t�u�r�e�s� �o�f� �t�h�e� �i�n�s�e�c�t� �i�s� �i�t�s� �c�u�t�i�c�l�e� �o�r� 
�o�u�t�e�r� �l�a�y�e�r� �w�h�i�c�h� �p�r�o�t�e�c�t�s� �t�h�e� �b�o�d�y� �f�r�o�m� �e�x�c�e�s�s�i�v�e� �w�a�t�e�r� �l�o�s�s� �a�n�d� �g�i�v�e�s� �i�t� 
�r�i�g�i�d�i�t�y�.� �T�h�e� �c�u�t�i�c�l�e� �i�s� �a� �t�h�i�n� �l�a�y�e�r� �o�f� �w�a�x�y� �m�a�t�e�r�i�a�l� �s�e�c�r�e�t�e�d� �b�y� �e�p�i�d�e�r�m�a�l� 
�c�e�l�l�s� �o�f� �t�h�e� �b�o�d�y� �w�a�l�l�.� �I�t� �i�s� �f�o�u�n�d� �n�o�t� �o�n�l�y� �e�x�t�e�r�n�a�l�l�y� �b�u�t� �a�l�s�o� �l�i�n�i�n�g� �t�h�e� 
�a�l�i�m�e�n�t�a�r�y� �c�a�n�a�l� �a�n�d� �e�x�c�r�e�t�o�r�y� �c�a�n�a�l�.� �O�n�l�y� �t�h�e� �m�i�d�g�u�t� �w�h�e�r�e� �d�i�g�e�s�t�i�o�n� �o�c�c�u�r�s� 
�i�s� �f�r�e�e� �o�f� �c�u�t�i�c�l�e�.� �E�v�e�n� �t�h�e� �b�r�e�a�t�h�i�n�g� �t�u�b�e�s� �o�r� �t�r�a�c�h�e�a�e� �a�r�e� �l�i�n�e�d� �w�i�t�h� �c�u�t�i�c�u�l�a�r� 
�m�a�t�e�r�i�a�l� �s�o�m�e� �d�i�s�t�a�n�c�e� �i�n�w�a�r�d�l�y� �f�r�o�m� �t�h�e� �s�p�i�r�a�c�l�e�s�.� 

�T�h�e� �b�o�d�y� �w�a�l�l� �o�f� �t�h�e� �i�n�s�e�c�t� �g�e�n�e�r�a�l�l�y� �i�s� �c�o�m�p�o�s�e�d� �o�f� �a� �l�a�y�e�r� �o�f� �b�a�s�a�l� 
�l�i�v�i�n�g� �c�e�l�l�s�,� �t�h�e� �h�y�p�o�d�e�r�m�i�s�,� �p�l�u�s� �3� �m�a�i�n� �l�a�y�e�r�s� �o�f� �c�u�t�i�c�l�e�.� �T�h�e� �o�u�t�e�r� �c�u�t�i�c�l�e� 
�o�r� �e�p�i�c�u�t�i�c�l�e� �i�s� �a� �l�i�p�o�i�d� �a�n�d� �s�t�r�o�n�g�l�y� �r�e�s�i�s�t�a�n�t� �t�o� �a�c�i�d�s�,� �a�l�t�h�o�u�g�h� �e�a�s�i�l�y� �d�i�s�-



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�E�S�T� �C�O�N�T�R�O�L� �P�a�g�e� �1�9�3 ��V�o�l�.� �7� 
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�/� �:� �S�Y�N�A�P�S�E� 
�%� �M�O�T�O�R� �N�E�W�R�O�N� �2�7� �N�A�F�S�E� 

�s�o�l�v�e�d� �b�y� �a�l�k�a�l�i�s� �a�n�d� �f�a�t� �s�o�l�v�e�n�t�s� �s�u�c�h� �a�s� �a�c�e�t�o�n�e� �a�n�d� �c�h�l�o�r�o�f�o�r�m�.� �T�h�e� �i�n�n�e�r� 
�t�w�o� �l�a�y�e�r�s�,� �e�n�d�o�-� �a�n�d� �e�x�o�c�u�t�i�c�l�e�,� �c�o�n�t�a�i�n� �t�h�e� �c�o�m�p�o�n�e�n�t�s� �w�h�i�c�h� �p�r�o�v�i�d�e� 
�t�h�e� �r�i�g�i�d�i�t�y� �i�n� �t�h�e� �i�n�s�e�c�t� �b�o�d�y� �w�a�i�l�.� �T�h�e� �c�u�t�i�c�l�e� �t�h�e�n� �c�o�n�s�i�s�t�s� �o�f� �w�a�x�-� 
�i�m�p�r�e�g�n�a�t�e�d�,� �p�r�o�t�e�i�n�a�c�e�o�u�s� �m�a�t�e�r�i�a�l� �w�h�i�c�h� �h�a�s� �u�n�d�e�r�g�o�n�e� �a�  ��t�a�n�n�i�n�g �� �p�r�o�c�e�s�s� 
�o�f� �o�x�i�d�a�t�i�o�n� �a�n�d� �p�o�l�y�m�e�r�i�z�a�t�i�o�n�.� �I�t� �i�s� �h�i�g�h�l�y� �r�e�s�i�s�t�a�n�t� �t�o� �w�a�t�e�r� �p�e�n�e�t�r�a�t�i�o�n�.� 
�H�o�w�e�v�e�r�,� �i�t�s� �m�o�l�e�c�u�l�a�r� �s�t�r�u�c�t�u�r�e� �i�s� �n�o�t� �u�n�l�i�k�e� �n�u�m�e�r�o�u�s� �o�r�g�a�n�i�c� �c�h�e�m�i�c�a�l�s� 
�w�h�i�c�h� �c�a�n� �b�e� �s�y�n�t�h�e�s�i�z�e�d� �b�y� �m�a�n�.� �T�h�e� �c�u�t�i�c�l�e� �i�s� �e�x�t�r�e�m�e�l�y� �t�h�i�n� �i�n� �s�o�m�e� 
�i�n�s�e�c�t�s� �a�n�d� �m�u�c�h� �t�h�i�c�k�e�r� �i�n� �o�t�h�e�r�s� �w�h�i�c�h� �u�n�d�o�u�b�t�e�d�l�y� �i�s� �o�f� �c�o�n�s�e�q�u�e�n�c�e� �i�n� 
�e�x�p�l�a�i�n�i�n�g� �t�h�e� �v�a�r�i�a�b�i�l�i�t�y� �i�n� �i�n�s�e�c�t� �s�u�s�c�e�p�t�i�b�i�l�i�t�y� �t�o� �v�a�r�i�o�u�s� �e�x�t�e�r�n�a�l� �i�n�f�l�u�e�n�c�e�s�.� 
�T�h�e� �b�o�d�y� �w�a�l�l� �c�o�n�t�a�i�n�s� �n�u�m�e�r�o�u�s� �t�y�p�e�s� �o�f� �s�p�e�c�i�a�l� �s�t�r�u�c�t�u�r�e�s� �s�u�c�h� �a�s� �s�e�n�s�o�r�y� 
�h�a�i�r�s�,� �p�o�r�e� �c�a�n�a�l�s�,� �a�n�d� �d�e�r�m�a�l� �g�l�a�n�d�s�.� �S�e�n�s�o�r�y� �h�a�i�r�s� �a�r�e� �o�f�t�e�n� �o�u�t�g�r�o�w�t�h�s� 
�o�f� �h�y�p�o�d�e�r�m�a�l� �c�e�l�l�s�.� �T�h�e�s�e� �a�r�e� �s�u�r�r�o�u�n�d�e�d� �b�y� �t�h�i�n�n�e�r� �m�e�m�b�r�a�n�e�s�,� �a�n�d� �h�a�v�e� 
�c�l�o�s�e� �c�o�n�n�e�c�t�i�o�n�s� �t�o� �n�e�r�v�e� �e�n�d�i�n�g�s�.� 



�P�a�g�e� �1�9�4 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�E�S�T� �C�O�N�T�R�O�L� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�I�n� �r�e�f�e�r�e�n�c�e� �t�o� �t�o�x�i�c�o�l�o�g�y�,� �c�h�e�m�i�c�a�l�s� �w�i�t�h� �a� �n�a�t�u�r�a�l�,� �o�r�g�a�n�i�c� �a�f�f�i�n�i�t�y� 
�t�o� �l�i�p�o�i�d� �c�u�t�i�c�l�e� �c�a�n� �a�s� �e�a�s�i�l�y� �p�e�n�e�t�r�a�t�e� �t�h�e� �i�n�s�e�c�t� �a�s� �a�l�c�o�h�o�l� �c�a�n� �m�i�x� �w�i�t�h� 
�w�a�t�e�r�.� �V�a�r�i�o�u�s� �s�t�r�u�c�t�u�r�e�s� �i�n� �i�n�s�e�c�t�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�e� �l�e�g�s� �a�n�d�  � ��f�e�e�t ��,� �h�a�v�e� 
�n�u�m�e�r�o�u�s� �h�a�i�r�s� �a�n�d� �m�e�m�b�r�a�n�e�s� �w�h�i�c�h� �a�r�e� �s�e�n�s�i�t�i�v�e� �t�o� �c�h�e�m�i�c�a�l� �a�s� �w�e�l�l� 
�a�s� �t�o�u�c�h� �s�t�i�m�u�l�i�.� �I�t� �i�s� �t�h�r�o�u�g�h� �t�h�e�s�e� �a�v�e�n�u�e�s� �w�h�i�c�h� �i�n�s�e�c�t�i�c�i�d�e�s� �c�a�n� �p�e�n�e�t�r�a�t�e� 
�t�h�e� �i�n�s�e�c�t ��s� �b�o�d�y�.� 

�T�h�e� �T�r�a�c�h�e�a�l� �S�y�s�t�e�m� 
�I�n�s�e�c�t�s�  � ��b�r�e�a�t�h�e �� �b�y� �m�e�a�n�s� �o�f� �a�n� �i�n�t�r�i�c�a�t�e� �s�y�s�t�e�m� �o�f� �t�u�b�e�s� �o�t� �t�r�a�c�h�e�a�e�.� 

�T�h�e�s�e� �e�x�t�e�n�d� �f�r�o�m� �o�p�e�n�i�n�g�s� �i�n� �t�h�e� �b�o�d�y� �w�a�l�l� �c�a�l�l�e�d� �s�p�i�r�a�c�l�e�s� �t�h�r�o�u�g�h� �b�r�a�n�c�h�i�n�g� 
�t�u�b�e�s� �t�o� �a�l�l� �o�f� �t�h�e� �i�n�t�e�r�n�a�l� �o�r�g�a�n�s� �a�n�d� �t�i�s�s�u�e�s� �w�i�t�h�i�n� �t�h�e� �b�o�d�y�.�  ��B�r�e�a�t�h�i�n�g �� 
�t�a�k�e�s� �p�l�a�c�e� �a�s� �a�n� �e�x�c�h�a�n�g�e� �o�f� �g�a�s� �m�o�l�e�c�u�l�e�s�,� �p�r�i�m�a�r�i�l�y� �o�x�y�g�e�n� �a�n�d� �c�a�r�b�o�n� 
�d�i�o�x�i�d�e�.� �I�n�s�e�c�t�i�c�i�d�e�s� �w�h�i�c�h� �v�o�l�a�t�i�l�i�z�e� �c�a�n� �e�n�t�e�r� �t�h�e� �b�o�d�y� �t�h�r�o�u�g�h� �t�h�i�s� �s�i�t�e� 
�o�f� �a�c�t�i�o�n�.� �I�n�t�e�r�f�e�r�e�n�c�e� �w�i�t�h� �t�r�a�c�h�e�a�!� �a�c�t�i�v�i�t�y� �i�s� �a�l�s�o� �p�o�s�s�i�b�l�e� �w�i�t�h� �i�n�s�e�c�t�i�c�i�d�e�s� 
�s�u�c�h� �a�s� �t�h�e� �p�l�u�g�g�i�n�g� �o�r� �s�u�f�f�o�c�a�t�i�o�n� �b�y� �m�e�a�n�s� �o�f� �p�e�t�r�o�l�e�u�m� �o�i�l�s�.� 
�T�h�e� �D�i�g�e�s�t�i�v�e� �S�y�s�t�e�m� 

�I�n�s�e�c�t� �f�e�e�d�i�n�g� �i�s� �o�f� �t�w�o� �g�e�n�e�r�a�l� �t�y�p�e�s�:� �c�h�e�w�i�n�g� �o�r� �c�o�n�s�u�m�p�t�i�o�n� �o�f� 
�s�o�l�i�d� �p�l�a�n�t� �t�i�s�s�u�e�,� �a�n�d� �p�i�e�r�c�i�n�g�-�s�u�c�k�i�n�g� �o�r� �t�h�e� �i�n�g�e�s�t�i�o�n� �o�f� �c�e�l�l� �s�a�p�.� �T�h�e� 
�p�r�e�s�e�n�c�e� �o�f� �a� �t�o�x�i�c� �c�h�e�m�i�c�a�l� �e�i�t�h�e�r� �a�s� �a� �r�e�s�i�d�u�e� �o�r� �h�o�s�t� �p�l�a�n�t� �p�a�r�t�s� �o�r� �a�s� �a� 
�s�y�s�t�e�m�i�c� �w�i�t�h�i�n� �t�h�e� �p�l�a�n�t ��s� �v�i�s�c�u�l�a�r� �s�y�s�t�e�m� �o�f�f�e�r�s� �a� �m�e�a�n�s� �o�f� �g�e�t�t�i�n�g� �a�n� 
�i�n�s�e�c�t�i�c�i�d�e� �i�n�t�o� �t�h�e� �m�e�t�a�b�o�l�i�c� �p�r�o�c�e�s�s�e�s� �o�f� �p�e�s�t� �i�n�s�e�c�t�s�.� �M�o�s�t� �o�f� �t�h�e� �n�e�w�e�r� 
�i�n�s�e�c�t�i�c�i�d�e�s� �f�u�n�c�t�i�o�n� �a�s� �s�o�m�a�c�h� �p�o�i�s�o�n�s�,� �a�l�t�h�o�u�g�h� �t�h�e�i�r� �m�a�i�n� �m�o�d�e� �o�f� �a�c�t�i�o�n� 
�i�s� �a�s� �a� �s�i�m�p�l�e� �c�o�n�t�a�c�t� �f�u�n�c�t�i�o�n�.� 

�T�h�e� �N�e�r�v�o�u�s� �S�y�s�t�e�m� 
�S�i�n�c�e� �m�o�s�t� �o�f� �t�h�e� �m�o�d�e�r�n�,� �w�i�d�e�l�y� �u�s�e�d� �i�n�s�e�c�t�i�c�i�d�e�s� �a�r�e� �c�o�n�t�a�c�t� �p�o�i�s�o�n�s� 

�o�r� �n�e�r�v�e� �p�o�i�s�o�n�s�,� �t�h�e� �n�e�r�v�o�u�s� �s�y�s�t�e�m� �i�s� �e�x�t�r�e�m�e�l�y� �i�m�p�o�r�t�a�n�t� �a�n�d� �h�a�s� �b�e�e�n� 
�s�t�u�d�i�e�d� �e�x�t�e�n�s�i�v�e�l�y�.� �H�o�w�e�v�e�r�,� �i�t� �i�s� �v�e�r�y� �c�o�m�p�l�e�x� �a�n�d� �m�u�c�h� �i�s� �y�e�t� �t�o� �b�e� 
�l�e�a�r�n�e�d� �o�f� �b�i�o�c�h�e�m�i�c�a�l� �a�n�d� �p�h�y�s�i�c�a�l� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �n�e�r�v�o�u�s� �s�y�s�t�e�m�.� 

�A�s� �w�i�t�h� �a�n�y� �a�n�i�m�a�l�,� �a�n� �i�n�s�e�c�t� �i�s� �a� �h�i�g�h�l�y� �o�r�g�a�n�i�z�e�d� �m�a�s�s� �o�f� �l�i�v�i�n�g� 
�m�a�t�t�e�r� �w�i�t�h� �a�n� �a�m�a�z�i�n�g� �p�o�t�e�n�t�i�a�l� �o�f� �p�h�y�s�i�c�a�l� �a�n�d� �c�h�e�m�i�c�a�l� �a�c�t�i�v�i�t�y�.� �I�n�s�e�c�t�s� 
�n�o�t� �o�n�l�y� �r�e�a�c�t� �t�o� �e�x�t�e�r�n�a�l� �s�t�i�m�u�l�i� �b�u�t� �a�l�s�o� �r�e�s�p�o�n�d� �t�o� �i�n�t�e�r�n�a�l� �f�a�c�t�o�r�s� �s�u�c�h� �a�s� 
�h�o�r�m�o�n�e�s�,� �e�n�z�y�m�e� �s�y�s�t�e�m�s�,� �c�h�e�m�i�c�a�l� �i�m�b�a�l�a�n�c�e�s�,� �m�e�t�a�b�o�l�i�s�m�,� �a�n�d� �r�e�s�p�i�r�a�t�i�o�n�.� 
�T�h�e� �i�n�s�e�c�t� �a�s� �a� �w�h�o�l�e� �r�e�a�c�t�s� �t�o� �i�t�s� �e�n�v�i�r�o�n�m�e�n�t� �b�u�t� �i�n� �a�d�d�i�t�i�o�n�,� �e�a�c�h� �o�r�g�a�n�,� 
�t�i�s�s�u�e�,� �a�n�d� �c�e�l�l� �r�e�a�c�t�s� �t�o� �i�t�s� �i�n�d�i�v�i�d�u�a�l� �e�n�v�i�r�o�n�m�e�n�t� �i�n�t�e�r�n�a�l�l�y�.� �A�l�l� �a�c�t�i�o�n� �a�n�d� 
�r�e�a�c�t�i�o�n� �i�s� �c�o�n�t�r�o�l�l�e�d� �a�n�d� �c�o�-�o�r�d�i�n�a�t�e�d� �b�y� �t�h�e� �n�e�r�v�e�s�.� �I�n� �o�r�d�e�r� �t�o� �e�x�p�l�a�i�n� 
�t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� �o�f� �m�o�d�e�r�n� �o�r�g�a�n�i�c� �i�n�s�e�c�t�i�c�i�d�e�s� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �d�e�s�c�r�i�b�e� 
�t�h�e� �e�s�s�e�n�t�i�a�l� �s�t�r�u�c�t�u�r�e� �a�n�d� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �i�n�s�e�c�t�s �� �n�e�r�v�o�u�s� �s�y�s�t�e�m�.� �T�h�e� �b�a�s�i�c� 
�u�n�i�t� �i�n� �t�h�e� �n�e�r�v�e� �s�y�s�t�e�m� �i�s� �t�h�e� �n�e�r�v�e� �c�e�l�l� �o�r� �n�e�u�r�o�n� �(�s�e�e� �s�k�e�t�c�h�)�.� �I�t� �i�s� �c�o�m�p�o�s�e�d� 
�o�f� �a� �s�i�n�g�l�e�,� �l�a�r�g�e� �c�e�l�l� �c�a�l�l�e�d� �a� �s�o�m�a� �w�i�t�h� �a� �m�o�r�e� �o�r� �l�e�s�s� �e�l�o�n�g�a�t�e� �f�i�b�r�e� �o�r� 
�o�x�o�n�.� �A�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�b�r�e� �a�n�d� �o�n� �s�o�m�e� �a�s�p�e�c�t�s� �o�f� �t�h�e� �c�e�l�l� �t�h�e�r�e� �a�r�e� 
�a�r�b�o�r�i�z�a�t�i�o�n�s�,� �o�r� �f�o�r�k�e�d� �f�i�l�a�m�e�n�t�s� �a�l�s�o� �c�a�l�l�e�d� �d�e�n�d�r�i�t�e�s�.� �N�e�r�v�e� �i�m�p�u�l�s�e�s� �a�r�e� 
�a�c�c�e�p�t�e�d� �b�y� �t�h�e� �a�r�b�o�r�i�z�a�t�i�o�n�s� �a�n�d� �p�a�s�s�e�d� �a�l�o�n�g� �t�h�e� �f�i�b�r�e� �t�h�r�o�u�g�h� �t�h�e� �d�e�n�d�r�i�t�e�s� 
�f�r�o�m� �n�e�r�v�e� �c�e�l�l� �t�o� �n�e�r�v�e� �c�e�l�l�.� �F�i�b�r�e�s� �o�f�t�e�n� �o�c�c�u�r� �t�o�g�e�t�h�e�r� �i�n� �l�a�r�g�e� �n�u�m�b�e�r�s� 
�p�r�o�d�u�c�i�n�g� �n�e�r�v�e� �t�r�u�n�k�s�.� �I�n� �i�n�s�e�c�t�s�,� �t�h�e�r�e� �a�r�e� �c�o�-�o�r�d�i�n�a�t�i�o�n� �c�e�n�t�r�e�s� �i�n� �e�a�c�h� 
�s�e�g�m�e�n�t� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �b�r�a�i�n�.� �T�h�e�s�e� �a�r�e� �c�a�l�l�e�d� �g�a�n�g�l�i�a� �a�n�d� �a�r�e� �l�a�r�g�e� 
�g�r�o�u�p�s� �o�f� �n�e�u�r�o�n�s� �o�r� �n�e�r�v�e� �c�e�l�l�s�.� �T�h�e�r�e� �a�r�e� �t�w�o� �m�a�j�o�r� �t�y�p�e�s� �o�f� �n�e�r�v�e� �c�e�l�l�s�:� 
�m�o�t�o�r� �n�e�u�r�o�n�s� �w�h�i�c�h� �a�r�e� �a�t�t�a�c�h�e�d� �t�o� �m�u�s�c�l�e�s�;� �a�n�d� �s�e�n�s�o�r�y� �n�e�u�r�o�n�s�,� �e�i�t�h�e�r� 
�f�r�e�e� �s�t�r�a�n�d�s� �o�f� �n�e�r�v�e� �f�i�b�r�e� �i�n� �t�h�e� �b�o�d�y� �c�a�v�i�t�y� �o�r� �n�e�r�v�e� �s�t�r�a�n�d�s� �r�e�a�c�h�i�n�g� �t�o� 
�s�e�n�s�o�r�y� �h�a�i�r�s� �o�n� �t�h�e� �b�o�d�y�.� 

�T�h�e� �a�r�e�a� �i�n� �w�h�i�c�h� �a�r�b�o�r�i�z�a�t�i�o�n� �o�f� �t�h�e� �s�e�n�s�o�r�y� �n�e�r�v�e� �c�e�l�l�,� �f�o�r� �e�x�a�m�p�l�e�,� 
�m�e�s�h�e�s� �w�i�t�h� �t�h�e� �t�e�r�m�i�n�a�l� �a�r�b�o�r�i�z�a�t�i�o�n� �o�f� �t�h�e� �m�o�t�o�r� �n�e�u�r�o�n� �f�i�b�r�e� �i�s� �m�o�s�t� 
�i�m�p�o�r�t�a�n�t� �i�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �m�o�d�e� �o�f� �a�c�t�i�o�n� �o�f� �i�n�s�e�c�t�i�c�i�d�e�s�.� �T�h�i�s� �a�r�e�a� �i�s� �c�a�l�l�e�d� 
�t�h�e� �s�y�n�a�p�s�e�.� �T�h�e� �s�y�n�a�p�s�e� �i�s� �a� �h�i�g�h�l�y� �s�p�e�c�i�a�l�i�z�e�d� �s�t�r�u�c�t�u�r�e� �i�n� �w�h�i�c�h� �c�e�r�t�a�i�n� 
�i�m�p�u�l�s�e�s� �c�a�n� �p�a�s�s� �i�n� �o�r�d�e�r�l�y� �f�a�s�h�i�o�n� �i�n� �e�f�f�e�c�t�i�v�e� �t�e�m�p�o�r�a�l� �s�e�q�u�e�n�c�e�,� �u�s�u�a�l�l�y� 
�o�n�l�y� �i�n� �o�n�e� �d�i�r�e�c�t�i�o�n�.� �T�h�e� �t�r�a�n�s�m�i�s�s�i�o�n� �o�f� �i�m�p�u�l�s�e�s� �f�r�o�m� �c�e�l�l� �t�o� �c�e�l�l� �i�s� �a� 
�c�o�m�p�l�e�x� �p�r�o�c�e�s�s�.� �A�f�t�e�r� �e�a�c�h� �i�m�p�u�l�s�e� �p�a�s�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �s�y�n�a�p�s�e�,� �t�h�e�r�e� �i�s� �a� 
�r�e�c�o�v�e�r�y� �p�e�r�i�o�d�.� �T�h�e�s�e� �a�r�e� �e�x�t�r�e�m�e�l�y� �r�a�p�i�d� �a�n�d� �u�s�u�a�l�l�y� �m�e�a�s�u�r�e�d� �i�n� �m�i�l�l�i�-� 
�s�e�c�o�n�d�s�.� �A�t� �t�h�e� �s�y�n�a�p�s�e� �t�h�i�s� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �a� �c�h�e�m�i�c�a�l�l�y� �c�o�n�t�r�o�l�l�e�d� �t�r�a�n�s�m�i�s�s�i�o�n�.� 
�A� �r�e�m�a�r�k�a�b�l�e� �c�h�e�m�i�c�a�l� �k�n�o�w�n� �a�s� �a�c�e�t�y�l�c�h�o�l�i�n�e� �i�s� �r�e�l�e�a�s�e�d� �a�t� �t�h�e� �s�y�n�a�p�s�e�.� 
�B�e�f�o�r�e� �a�n�o�t�h�e�r� �i�m�p�u�l�s�e� �c�a�n� �b�e� �t�r�a�n�s�m�i�t�t�e�d� �t�h�e� �a�c�e�t�y�l�c�h�o�l�i�n�e� �m�u�s�t� �b�e� �b�r�o�k�e�n



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�E�S�T� �C�O�N�T�R�O�L� �P�a�g�e� �1�9�5 ��V�o�l�.� �7� 

�d�o�w�n� �c�h�e�m�i�c�a�l�l�y� �t�o� �r�e�s�t�o�r�e� �t�h�e� �s�y�n�a�p�s�e� �t�o� �i�t�s� �o�r�i�g�i�n�a�l� �c�o�n�d�i�t�i�o�n�.� �T�h�i�s� �i�s� 
�a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �a�n� �e�n�z�y�m�e� �k�n�o�w�n� �a�s� �c�h�o�l�i�n�e�s�t�e�r�a�s�e�,� �a�l�s�o� �p�r�o�d�u�c�e�d� �n�a�t�u�r�a�l�l�y� 
�b�y� �t�h�e� �i�n�s�e�c�t�.� 

�i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� �s�y�n�a�p�s�e� �t�h�e�r�e� �i�s� �a� �s�e�c�o�n�d� �p�h�e�n�o�m�e�n�o�n� 
�o�f� �c�r�i�t�i�c�a�l� �i�m�p�o�r�t�a�n�c�e�.� �T�h�i�s� �i�n�v�o�l�v�e�s� �t�h�e� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �n�e�r�v�e� �c�e�l�l� �o�r� �n�e�u�r�o�n� 
�i�t�s�e�l�f�.� �E�a�c�h� �l�i�v�i�n�g� �c�e�l�l� �i�s� �s�u�r�r�o�u�n�d�e�d� �b�y� �a� �m�e�m�b�r�a�n�e�.� �I�n�t�e�r�n�a�l�l�y� �t�h�e� �c�e�l�l� 
�f�l�u�i�d� �i�s� �m�a�i�n�t�a�i�n�e�d� �i�n� �a� �f�o�r�m� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �t�h�a�t� �c�e�l�l�.� �T�h�e� �i�n�s�e�c�t� �b�l�o�o�d�,� 
�o�r� �e�x�t�e�r�n�a�l� �f�l�u�i�d� �m�a�y� �b�e� �o�f� �s�o�m�e�w�h�a�t� �d�i�f�f�e�r�e�n�t� �m�a�k�e� �u�p�.� �T�h�e� �m�e�m�b�r�a�n�e� 
�i�s� �p�e�r�m�e�a�b�l�e�,� �t�h�a�t� �i�s� �i�t� �w�i�l�l� �p�e�r�m�i�t� �c�e�r�t�a�i�n� �c�h�e�m�i�c�a�l� �c�o�m�p�o�n�e�n�t�s� �t�o� �p�a�s�s� �i�n� 
�o�r� �o�u�t� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �c�o�n�d�i�t�i�o�n� �a�n�d� �n�e�e�d�s� �o�f� �t�h�e� �c�e�l�l�.� �I�t� �h�a�s� �b�e�e�n� �f�o�u�n�d� 
�t�h�a�t� �t�h�e�r�e� �i�s� �a� �d�e�l�i�c�a�t�e� �b�a�l�a�n�c�e� �i�n� �e�l�e�c�t�r�i�c�a�l� �c�h�a�r�g�e�s� �i�n� �t�h�e� �n�e�r�v�e� �c�e�l�l�.� �T�h�e�s�e� 
�a�r�e� �p�r�o�d�u�c�e�d� �b�y� �v�a�r�i�o�u�s� �i�o�n�s� �o�r� �p�a�r�t�i�c�l�e�s� �c�a�r�r�y�i�n�g� �a� �p�l�u�s� �o�r� �m�i�n�u�s� �c�h�a�r�g�e�.� 
�I�n�v�o�l�v�e�d� �p�r�i�m�a�r�i�l�y� �a�r�e� �s�o�d�i�u�m� �(�N�a�+�)�,� �p�o�t�a�s�s�i�u�m� �(�K�+�)�,� �a�n�d� �c�h�l�o�r�i�n�e� �(�C�l ��)�.� 
�O�t�h�e�r� �c�h�a�r�g�e�d� �p�a�r�t�i�c�l�e�s� �a�r�e� �p�r�e�s�e�n�t� �b�u�t� �d�o� �n�o�t� �p�a�s�s� �t�h�r�o�u�g�h� �t�h�e� �m�e�m�b�r�a�n�e�.� 

�W�h�e�n� �r�e�a�d�y� �f�o�r� �a�n� �i�m�p�u�l�s�e�,� �a� �n�e�r�v�e� �c�e�l�l� �c�a�r�r�i�e�s� �a�n� �e�l�e�c�t�r�i�c�a�l� �p�o�t�e�n�t�i�a�l� 
�o�f� �6�0�-�1�0�0� �m�i�l�l�i�v�o�l�t�s� �i�n�t�e�r�n�a�l�l�y�.� �A�s� �a�n� �i�m�p�u�l�s�e� �i�s� �r�e�c�e�i�v�e�d� �K� �a�n�d� �N�a� �i�o�n�s� 
�m�o�v�e� �t�h�r�o�u�g�h� �t�h�e� �m�e�m�b�r�a�n�e� �i�n� �a� �v�e�r�y� �o�r�d�e�r�l�y� �f�a�s�h�i�o�n�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �i�m�p�u�l�s�e� 
�t�h�e� �m�e�m�b�r�a�n�e� �p�e�r�m�i�t�s� �m�o�v�e�m�e�n�t� �o�f� �p�a�r�t�i�c�l�e�s� �t�o� �r�e�-�e�s�t�a�b�l�i�s�h� �t�h�e� �e�l�e�c�t�r�i�c�a�l� 
�p�o�t�e�n�t�i�a�l� �n�e�c�e�s�s�a�r�y� �t�o� �t�r�a�n�s�m�i�t� �a�n�o�t�h�e�r� �i�m�p�u�l�s�e�.� �T�h�u�s� �t�h�e� �n�o�r�m�a�l� �f�u�n�c�t�i�o�n�i�n�g� 
�o�f� �t�h�e� �n�e�r�v�e� �d�e�p�e�n�d�s� �o�n� �a� �d�e�f�i�n�i�t�e� �p�a�t�t�e�r�n� �o�f� �K�-�N�a� �e�x�c�h�a�n�g�e� �t�h�r�o�u�g�h� �t�h�e� 
�c�e�l�l� �m�e�m�b�r�a�n�e�.� 

�I�n� �s�u�m�m�a�r�y�,� �t�w�o� �e�s�s�e�n�t�i�a�l� �p�r�o�c�e�s�s�e�s� �m�u�s�t� �b�e� �i�n� �p�e�r�f�e�c�t� �w�o�r�k�i�n�g� �o�r�d�e�r� 
�f�o�r� �t�h�e� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �n�e�r�v�o�u�s� �s�y�s�t�e�m�:� �(�1�)� �i�n�c�r�e�a�s�e� �o�f� �a�c�e�t�y�l�c�h�o�l�i�n�e� �a�n�d� �i�t�s� 
�b�r�e�a�k�d�o�w�n� �b�y� �c�h�o�l�i�n�e�s�t�e�r�a�s�e� �a�t� �t�h�e� �s�y�n�a�p�s�e�;� �a�n�d� �(�2�)� �p�r�o�p�e�r� �K�-�N�a� �i�o�n� �e�x�c�h�a�n�g�e� 
�t�h�r�o�u�g�h� �t�h�e� �c�e�l�l� �m�e�m�b�r�a�n�e� �o�f� �t�h�e� �n�e�u�r�o�n�.� �B�o�t�h� �f�u�n�c�t�i�o�n�s� �a�r�e� �a�l�m�o�s�t� �i�n�s�t�a�n�-� 
�t�a�n�e�o�u�s�,� �o�c�c�u�r�r�i�n�g� �i�n� �a� �f�e�w� �m�i�l�l�i�s�e�c�o�n�d�s� �a�n�d� �r�e�o�c�c�u�r� �c�o�n�t�i�n�u�o�u�s�l�y�.� 

�C�H�E�M�I�C�A�L� �C�H�A�R�A�C�T�E�R�I�S�T�I�C�S� �O�F� �I�N�S�E�C�T�I�C�I�D�E�S� 
�I�t� �i�s� �n�o�t� �e�s�s�e�n�t�i�a�l� �t�o� �g�o� �i�n�t�o� �g�r�e�a�t� �d�e�t�a�i�l� �o�n� �t�h�e� �c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n� 

�o�f� �i�n�s�e�c�t�i�c�i�d�e�s� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �d�i�s�c�u�s�s�i�o�n�.� �H�o�w�e�v�e�r� �s�o�m�e� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� 
�b�e�t�w�e�e�n� �m�a�j�o�r� �g�r�o�u�p�s� �s�h�o�u�l�d� �b�e� �r�e�c�o�g�n�i�z�e�d�.� 

�I�n�o�r�g�a�n�i�c� �i�n�s�e�c�t�i�c�i�d�e�s� �s�u�c�h� �a�s� �s�e�l�e�n�i�u�m�,� �l�i�m�e� �s�u�l�p�h�u�r�,� �l�e�a�d� �a�r�s�e�n�a�t�e�,� 
�c�a�l�c�i�u�m� �a�r�s�e�n�a�t�e�,� �s�o�d�i�u�m� �f�l�u�o�r�i�d�e� �a�r�e� �s�i�m�p�l�e� �e�l�e�m�e�n�t�s� �o�r� �e�l�e�m�e�n�t�a�l� �s�a�l�t�s�.� 
�T�h�e�y� �a�r�e� �s�i�m�p�l�e� �a�s�s�o�c�i�a�t�e�d� �m�o�l�e�c�u�l�e�s� �w�h�i�c�h� �a�r�e� �s�u�s�p�e�n�d�e�d� �o�r� �d�i�s�s�o�l�v�e� �i�n� 
�w�a�t�e�r� �a�n�d� �p�r�e�c�i�p�i�t�a�t�e� �a�s� �u�n�c�o�m�p�l�i�c�a�t�e�d� �c�h�e�m�i�c�a�l� �c�o�m�b�i�n�a�t�i�o�n�s�.� �A�l�s�o� �i�n� �t�h�e� 
�s�a�m�e� �c�a�t�e�g�o�r�y� �a�r�e� �f�u�m�i�g�a�n�t�s� �s�u�c�h� �a�s� �h�y�d�r�o�g�e�n� �c�y�a�n�i�d�e�,� �b�u�t� �w�h�i�c�h� �e�x�i�s�t� 
�a�s� �g�a�s� �m�o�l�e�c�u�l�e�s�.� 

�P�l�a�n�t� �d�e�r�i�v�a�t�i�v�e�s� �a�r�e� �r�e�l�a�t�i�v�e�l�y� �c�o�m�p�l�!�e�x� �o�r�g�a�n�i�c� �m�o�l�e�c�u�l�e�s�,� �i�n�c�l�u�d�i�n�g� 
�n�i�c�o�t�i�n�e�,� �p�y�r�e�t�h�r�u�m�,� �a�n�d� �r�o�t�e�n�o�n�e�.� �T�h�e�s�e� �a�r�e� �e�i�t�h�e�r� �c�r�y�s�t�a�l�l�i�n�e� �m�a�t�e�r�i�a�l�s� �o�r�.� 
�a�s� �w�i�t�h� �n�i�c�o�t�i�n�e�,� �l�i�q�u�i�d�.� �N�i�c�o�t�i�n�e� �i�s� �s�o�l�u�b�l�e� �i�n� �w�a�t�e�r� �a�n�d� �i�s� �r�e�l�e�a�s�e�d� �i�n� �a� 
�v�o�l�a�t�i�l�e� �s�t�a�t�e� �t�o� �p�r�o�v�i�d�e� �f�u�m�i�g�a�n�t� �a�c�t�i�o�n�.� 

�P�e�t�r�o�l�e�u�m� �o�i�l�s� �a�r�e� �o�r�g�a�n�i�c� �h�y�d�r�o�c�a�r�b�o�n�s� �n�o�t� �s�o�l�u�b�l�e� �i�n� �w�a�t�e�r�.� �T�h�e�y� �a�r�e� 
�c�a�p�a�b�l�e� �o�f� �s�u�f�f�o�c�a�t�i�n�g� �i�n�s�e�c�t�s� �b�y� �p�r�e�v�e�n�t�i�n�g� �g�a�s�e�o�u�s� �e�x�c�h�a�n�g�e� �t�h�r�o�u�g�h� �t�h�e� 
�t�r�a�c�h�e�a�e� �a�n�d� �a�l�s�o� �a�r�e� �t�o�x�i�c� �t�o� �i�n�s�e�c�t� �c�e�l�l�s� �n�e�a�r� �t�h�e� �t�r�a�c�h�e�a�e�.� 

�T�h�z� �s�y�n�t�h�e�t�i�c� �o�r�g�a�n�i�c� �c�h�e�m�i�c�a�l�s� �a�r�e� �h�i�g�h�l�y� �c�o�m�p�l�e�x� �m�o�l�e�c�u�l�e�s� �c�o�n�t�a�i�n�i�n�g� 
�c�a�r�b�o�n� �a�s� �t�h�e� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t� �a�n�d� �v�a�r�i�o�u�s� �o�t�h�e�r� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �a�t�o�m�s� �s�u�c�h� 
�a�s� �p�h�o�s�p�h�o�r�u�s�,� �c�h�l�o�r�i�n�e�,� �s�u�l�p�h�u�r�,� �n�i�t�r�o�g�e�n�,� �e�t�c�.� �i�n� �c�o�m�p�l�e�x� �b�o�n�d�s�.� �T�h�e� �a�t�o�m�s� 
�o�c�c�u�r� �i�n� �c�h�a�i�n�s� �w�h�i�c�h� �a�r�e� �b�o�n�d�e�d� �o�r� �l�i�n�k�e�d� �t�o�g�e�t�h�e�r� �i�n� �c�o�m�p�l�e�x� �p�a�t�t�e�r�n�s�.� 
�T�h�e�y� �a�r�e� �a�r�r�a�n�g�e�d� �i�n� �r�i�n�g� �s�t�r�u�c�t�u�r�e�s� �p�h�y�s�i�c�a�l�l�y� �w�h�i�c�h� �a�r�e� �e�a�s�i�l�y� �m�o�d�i�f�i�e�d� �b�y� 
�b�i�o�c�h�e�m�i�c�a�l� �p�r�o�c�e�s�s�e�s� �i�n� �l�i�v�i�n�g� �o�r�g�a�n�i�c� �m�a�t�t�e�r�.� �T�h�e�s�e� �c�h�e�m�i�c�a�l�s� �a�r�e� �c�a�p�a�b�l�e� 
�o�f� �m�e�t�a�b�o�l�i�z�i�n�g� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �s�i�m�i�l�a�r� �c�h�e�m�i�c�a�l�s� �o�r� �e�n�z�y�m�e� �s�y�s�t�e�m�s�.� 
�T�h�e�r�e� �a�r�e� �l�i�t�e�r�a�l�l�y� �t�h�o�u�s�a�n�d�s� �o�f� �o�r�g�a�n�i�c� �c�h�e�m�i�c�a�l� �c�o�m�p�o�u�n�d�s� �w�h�i�c�h� �h�a�v�e� 
�p�o�t�e�n�t�i�a�l� �a�s� �i�n�s�e�c�t�i�c�i�d�e�s�.� �O�f�t�e�n� �t�h�e� �c�h�a�n�g�i�n�g� �o�f� �a� �s�i�n�g�l�e� �r�i�n�g� �o�r� �r�i�n�g� �c�o�m�p�o�n�e�n�t� 
�r�e�s�u�l�t�s� �i�n� �a� �d�i�f�f�e�r�e�n�t� �e�f�f�e�c�t� �o�n� �a� �g�i�v�e�n� �i�n�s�e�c�t�.� �I�n� �s�o�m�e� �c�a�s�e�s� �a� �h�i�g�h�l�y� �t�o�x�i�c� 
�c�o�m�p�o�u�n�d� �i�s� �m�e�t�a�b�o�l�i�z�e�d� �i�n�t�o� �n�o�n�-�t�o�x�i�c� �a�n�a�l�o�g�u�e�s�;� �i�n� �o�t�h�e�r�s� �r�e�l�a�t�i�v�e�l�y� �l�o�w� 
�t�o�x�i�c�i�t�y� �m�a�t�e�r�i�a�l�s� �a�r�e� �c�h�a�n�g�e�d� �i�n�t�o� �e�x�t�r�e�m�e�l�y� �t�o�x�i�c� �c�o�m�p�o�u�n�d�s�.� �A� �g�o�o�d� 
�i�l�l�u�s�t�r�a�t�i�o�n� �o�f� �t�h�i�s� �o�c�c�u�r�s� �w�i�t�h� �s�y�s�t�e�m�a�t�i�c� �i�n�s�e�c�t�i�c�i�d�e�s� �s�o�m�e� �o�f� �w�h�i�c�h� �a�r�e� 
�d�e�t�o�x�i�f�i�e�d� �r�a�p�i�d�l�y� �i�n� �p�l�a�n�t�s�,� �w�h�i�l�e� �o�t�h�e�r�s� �a�r�e� �m�e�t�a�b�o�l�i�z�e�d� �i�n�t�o� �e�x�t�r�e�m�e�l�y� �t�o�x�i�c� 
�a�n�a�l�o�g�u�e�s�.� �S�u�c�h� �r�e�a�c�t�i�o�n�s� �a�r�e� �o�f� �u�t�m�o�s�t� �i�m�p�o�r�t�a�n�c�e� �i�n� �s�t�u�d�y�i�n�g� �t�h�e� �h�a�z�a�r�d� 
�o�f� �i�n�s�e�c�t�i�c�i�d�e�s� �t�o� �b�i�r�d�s�,� �a�n�i�m�a�l�s�,� �a�n�d� �m�a�n�.



�P�a�g�e� �1�9�6 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�E�S�T� �C�O�N�T�R�O�L� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�M�O�D�E� �O�F� �A�C�T�I�O�N� �O�F� �O�R�G�A�N�I�C� �P�H�O�S�P�H�A�T�E�S� 
�T�h�e� �o�r�g�a�n�i�c� �p�h�o�s�p�h�a�t�e�s� �r�e�a�d�i�l�y� �e�n�t�e�r� �t�h�e� �i�n�s�e�c�t� �b�o�d�y� �d�i�r�e�c�t�l�y� �t�h�r�o�u�g�h� �t�h�e� 

�c�u�t�i�c�l�e�.� �T�h�e� �p�r�e�c�i�s�e� �c�h�e�m�i�c�a�l� �a�n�d�/�o�r� �p�h�y�s�i�c�a�l� �n�a�t�u�r�e� �o�f� �p�e�n�e�t�r�a�t�i�o�n� �i�s� �n�o�t� 
�t�h�o�r�o�u�g�h�l�y� �u�n�d�e�r�s�t�o�o�d�.� �H�o�w�e�v�e�r�,� �i�t� �i�s� �c�o�n�c�l�u�s�i�v�e� �t�h�a�t� �p�e�n�e�t�r�a�t�i�o�n� �o�c�c�u�r�s�.� 
�R�a�d�i�o�i�s�o�t�o�p�e�-�t�a�g�g�e�d� �i�n�s�e�c�t�i�c�i�d�e�s� �h�a�v�e� �s�h�o�w�n� �t�h�i�s� �a�n�d� �c�o�m�p�l�e�t�e� �a�s� �w�e�l�l� �a�s� 
�r�a�p�i�d� �d�i�s�t�r�i�b�u�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �b�o�d�y� �b�y� �t�h�e� �b�l�o�o�d�.� �T�h�e� �s�i�t�e� �o�f� �a�c�t�i�o�n� �i�s� �t�h�e� 
�s�y�n�a�p�s�e�.� �T�h�e� �p�h�o�s�p�h�a�t�e�s� �c�a�n� �e�n�t�e�r� �r�e�a�d�i�l�y� �b�y� �i�n�g�e�s�t�i�o�n�;� �i�.�e�.� �f�e�e�d�i�n�g�.� �I�n�s�e�c�t�s� 
�m�a�y� �c�o�n�s�u�m�e� �s�p�r�a�y� �r�e�s�i�d�u�e� �w�i�t�h� �p�l�a�n�t� �p�a�r�t�s� �e�a�t�e�n� �o�r� �t�a�k�e� �i�n� �p�l�a�n�t� �s�a�p� 
�c�o�n�t�a�i�n�i�n�g� �a� �s�y�s�t�e�m�i�c� �i�n�s�e�c�t�i�c�i�d�e�.� 

�A�t� �t�h�e� �s�y�n�a�p�s�e�,� �o�r� �s�i�t�e� �o�f� �a�c�t�i�o�n�,� �t�h�e� �o�r�g�a�n�i�c� �p�h�o�s�p�h�a�t�e�s� �i�n�h�i�b�i�t� �t�h�e� 
�p�r�o�d�u�c�t�i�o�n� �o�f� �c�h�o�l�i�n�e�s�t�e�r�a�s�e� �b�y� �t�h�e� �i�n�s�e�c�t�.� �A�s� �a� �r�e�s�u�l�t� �a�c�e�t�y�e�c�h�o�l�i�n�e� �b�u�i�l�d�s� 
�u�p� �a�n�d� �p�r�e�v�e�n�t�s� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �n�e�r�v�e� �c�e�l�l�s�.� �T�h�e� �s�y�n�a�p�s�e� �c�a�n�n�o�t� 
�t�r�a�n�s�m�i�t� �i�m�p�u�l�s�e�s� �e�f�f�e�c�t�i�v�e�l�y� �r�e�s�u�l�t�i�n�g� �i�n� �d�i�s�r�u�p�t�i�o�n� �o�f� �t�h�e� �n�e�r�v�o�u�s� �s�y�s�t�e�m�.� 
�M�u�s�c�u�l�a�r� �i�n�c�o�o�r�d�i�n�a�t�i�o�n�,� �o�r�g�a�n� �m�a�l�f�u�n�c�t�i�o�n�,� �a�n�d� �m�e�t�a�b�o�l�i�s�m� �a�r�e� �e�f�f�e�c�t�e�d� �t�o� 
�t�h�e� �p�o�i�n�t� �w�h�e�r�e� �d�e�a�t�h� �o�c�c�u�r�s�.� �T�h�e� �p�r�o�c�e�s�s� �m�a�y� �t�a�k�e� �a� �m�a�t�t�e�r� �o�f� �m�i�n�u�t�e�s�,� 
�h�o�u�r�s�,� �o�r� �l�o�n�g�e�r�.� �I�n� �s�o�m�e� �c�a�s�e�s� �t�h�e�r�e� �m�a�y� �b�e� �r�e�c�o�v�e�r�y�.� �U�s�u�a�l�l�y�,� �h�o�w�e�v�e�r�,� 
�t�h�e� �c�h�e�m�i�c�a�l�s� �p�r�o�d�u�c�e� �f�a�t�a�l� �i�n�d�i�r�e�c�t� �e�f�f�e�c�t�s� �o�n� �v�i�t�a�l� �o�r�g�a�n�s� �a�n�d� �m�e�t�a�b�o�l�i�s�m� 
�b�y� �d�i�s�r�u�p�t�i�n�g� �t�h�e� �n�e�r�v�o�u�s� �s�y�s�t�e�m�.� 

�T�h�e� �b�i�o�c�h�e�m�i�c�a�l� �p�r�o�c�e�s�s�e�s� �a�n�d� �e�n�z�y�m�e� �s�y�s�t�e�m�s� �i�n� �i�n�s�e�c�t�s�,� �l�i�k�e� �o�t�h�e�r� 
�a�n�i�m�a�l�s�,� �a�r�e� �v�e�r�y� �c�o�m�p�l�e�x�.� �G�r�a�d�u�a�l�l�y�,� �h�o�w�e�v�e�r�,� �m�o�r�e� �a�n�d� �m�o�r�e� �i�s� �b�e�c�o�m�i�n�g� 
�k�n�o�w�n� �o�n� �c�a�u�s�e�s� �a�n�d� �e�f�f�e�c�t�s� �a�n�d� �w�e� �a�r�e� �g�a�i�n�i�n�g� �a� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� 
�o�n� �m�o�d�e� �o�f� �a�c�t�i�o�n�.� �I�n� �r�e�g�a�r�d� �t�o� �w�a�r�m� �b�l�o�o�d�e�d� �a�n�i�m�a�l�s�,� �t�h�e� �p�h�o�s�p�h�a�t�e�s� �a�r�e� 
�s�i�m�i�l�a�r� �i�n� �m�o�d�e� �o�f� �a�c�t�i�o�n�,� �i�n�h�i�b�i�t�i�n�g� �t�h�e� �e�n�z�y�m�e� �c�h�o�l�i�n�e�s�t�e�r�a�s�e�.� �A�t�r�o�p�i�n�e� �i�s� 
�o�n�e� �o�f� �t�h�e� �m�a�j�o�r� �a�n�t�i�d�o�t�e�s� �w�h�i�c�h� �c�o�u�n�t�e�r�a�c�t�s� �t�h�e� �e�f�f�e�c�t� �o�f� �c�h�o�l�i�n�e�s�t�e�r�a�s�e� 
�i�n�h�i�b�i�t�i�o�n�.� 

�M�O�D�E� �O�F� �A�C�T�I�O�N� �O�F� �C�A�R�B�A�M�A�T�E�S� 
�T�o�x�i�c�o�l�o�g�i�s�t�s� �h�a�v�e� �e�s�t�a�b�l�i�s�h�e�d� �t�h�a�t� �c�a�r�b�a�m�a�t�e�s� �a�l�s�o� �i�n�h�i�b�i�t� �c�h�o�l�i�n�e�s�t�e�r�a�s�e�.� 

�H�o�w�e�v�e�r�,� �i�t� �i�s� �f�e�l�t� �t�h�a�t� �o�t�h�e�r� �p�r�o�c�e�s�s�e�s� �m�u�s�t� �b�e� �i�n�v�o�l�v�e�d� �a�l�s�o�,� �w�h�i�c�h� �a�r�e� �n�o�t� 
�u�n�d�e�r�s�t�o�o�d� �a�t� �t�h�e� �p�r�e�s�e�n�t� �t�i�m�e�.� �C�a�r�b�a�m�a�t�e�s� �d�o� �n�o�t� �a�f�f�e�c�t� �i�n�s�e�c�t�s� �i�n� �e�x�a�c�t�l�y� 
�t�h�e� �s�a�m�e� �w�a�y� �a�s� �d�o� �t�h�e� �p�h�o�s�p�h�a�t�e�s�,� �b�u�t� �i�n�t�e�r�f�e�r�e�n�c�e� �w�i�t�h� �c�h�o�l�i�n�e�s�t�e�r�a�s�e� 
�a�n�d� �t�h�e� �c�h�e�m�i�c�a�l� �t�r�a�n�s�m�i�s�s�i�o�n� �o�f� �i�m�p�u�l�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �s�y�n�a�p�s�e� �c�e�r�t�a�i�n�l�y� �i�s� 
�i�n�v�o�l�v�e�d� �i�n� �t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n�.� 

�M�O�D�E� �O�F� �A�C�T�I�O�N� �O�F� �D�D�T� 
�A�l�t�h�o�u�g�h� �D�D�T� �h�a�s� �b�e�e�n� �s�t�u�d�i�e�d� �i�n�t�e�n�s�i�v�e�l�y� �s�i�n�c�e� �t�h�e� �m�i�d�-�f�o�r�t�i�e�s�,� �t�h�e� 

�m�o�d�e� �o�f� �a�c�t�i�o�n� �i�s� �s�t�i�l�l� �u�n�c�e�r�t�a�i�n�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a� �n�e�w� �t�h�e�o�r�y� �t�e�s�t�e�d� 
�w�i�t�h�i�n� �t�h�e� �l�a�s�t� �1�0� �y�e�a�r�s�.� �I�n� �f�a�c�t�,� �t�h�e� �n�e�x�t� �t�o� �l�a�s�t� �i�s�s�u�e� �o�f� �S�c�i�e�n�c�e� �i�n�c�l�u�d�e�d� 
�a�n� �a�r�t�i�c�l�e� �b�y� �N�a�r�a�s�h�a�s�h�i� �a�n�d� �H�a�a�s� �f�u�r�t�h�e�r� �s�u�b�s�t�a�n�t�i�a�t�i�n�g� �i�t�.� �B�e�f�o�r�e� �d�i�s�c�u�s�s�i�n�g� 
�t�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n�,� �i�t� �s�h�o�u�l�d� �b�e� �p�o�i�n�t�e�d� �o�u�t� �t�h�a�t� �D�D�T� �i�s� �v�e�r�y� �e�f�f�i�c�i�e�n�t�l�y� 
�a�b�s�o�r�b�e�d� �t�h�r�o�u�g�h� �t�h�e� �i�n�s�e�c�t� �c�u�t�i�c�l�e�,� �a�l�m�o�s�t� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �D�D�T� �i�s� �a�t�t�r�a�c�t�i�v�e� 
�t�o� �t�h�e� �i�n�s�e�c�t� �c�u�t�i�c�l�e� �o�r� �v�i�c�e� �v�e�r�s�a�.� �T�h�i�s� �m�a�y� �b�e� �t�h�e� �c�l�u�e� �a�s� �t�o� �w�h�y� �D�D�T� 
�h�a�s� �b�e�e�n� �s�u�c�h� �a�n� �e�f�f�e�c�t�i�v�e� �i�n�s�e�c�t�i�c�i�d�e�.� �M�a�n�y� �o�f� �t�h�e� �s�e�n�s�o�r�y� �p�e�r�c�e�p�t�i�o�n�s� �o�f� 
�i�n�s�e�c�t�s� �a�r�e� �t�h�r�o�u�g�h� �h�a�i�r�s� �a�n�d� �s�u�r�f�a�c�e� �r�e�c�e�p�t�o�r�s� �w�h�i�c�h� �h�a�v�e� �d�i�r�e�c�t� �c�o�n�n�e�c�t�i�o�n�s� 
�t�o� �t�h�e� �p�e�r�i�p�h�e�r�a�l� �n�e�r�v�e�s�.� 

�I�t� �i�s� �w�e�l�l� �e�s�t�a�b�l�i�s�h�e�d� �t�h�a�t� �D�D�T� �d�o�e�s� �n�o�t� �i�n�h�i�b�i�t� �c�h�o�l�i�n�e�s�t�e�r�a�s�e�.� �I�t� �w�a�s� 
�t�h�o�u�g�h�t� �t�h�a�t� �D�D�T� �m�i�g�h�t� �i�n�f�l�u�e�n�c�e� �s�o�m�e� �e�n�z�y�m�e� �s�y�s�t�e�m�,� �b�u�t� �i�f� �s�o�,� �s�u�c�h� �a�c�t�i�o�n� 
�i�s� �n�o�t� �c�l�e�a�r�.� 

�I�t� �a�p�p�e�a�r�s� �t�h�a�t� �t�h�e� �p�r�e�s�e�n�t� �t�h�e�o�r�y� �m�a�y� �b�e� �a�c�c�e�p�t�a�b�l�e�.� �D�D�T� �h�a�s� �t�h�e� �a�b�i�l�i�t�y� 
�t�o� �p�e�n�e�t�r�a�t�e� �a�n�d� �c�o�n�c�e�n�t�r�a�t�e� �a�t� �t�h�e� �s�i�t�e� �o�f� �a�c�t�i�o�n� �(�t�h�e� �n�e�r�v�e� �c�e�l�l�)� �a�n�d� �t�h�e� 
�a�b�i�l�i�t�y� �t�o� �r�e�l�e�a�s�e� �H�C�I� �w�h�e�n� �a�b�s�o�r�b�e�d� �a�t� �t�h�e� �s�i�t�e� �o�f� �a�c�t�i�o�n�.� �T�h�e� �s�i�t�e� �o�f� �a�c�t�i�o�n� 
�i�s� �t�h�e� �p�e�r�m�e�a�b�l�e� �m�e�m�b�r�a�n�e� �o�f� �t�h�e� �a�x�o�n� �r�e�f�e�r�r�e�d� �t�o� �e�a�r�l�i�e�r�.� �I�t� �i�s� �t�h�o�u�g�h�t� 
�n�o�w� �t�h�a�t� �D�D�T� �f�o�r�m�s� �a�n� �e�l�e�c�t�r�i�c�a�l� �c�h�a�r�g�e� �t�r�a�n�s�f�e�r� �c�o�m�p�l�e�x� �w�i�t�h� �a� �c�o�m�p�o�n�e�n�t� 
�o�f� �t�h�e� �a�x�o�n� �w�h�i�c�h� �r�e�s�u�l�t�s� �i�n� �a�n� �i�m�b�a�l�a�n�c�e� �o�f� �t�h�e� �K�-�N�a� �b�a�l�a�n�c�e� �n�e�c�e�s�s�a�r�y� 
�f�o�r� �p�r�o�p�e�r� �n�e�r�v�e� �f�u�n�c�t�i�o�n�.� �A�s� �a� �r�e�s�u�l�t� �t�h�e� �a�c�t�i�o�n� �p�o�t�e�n�t�i�a�l� �o�f� �t�h�e� �n�e�r�v�e� �w�a�s� 
�d�e�l�a�y�e�d� �t�o� �1�0� �m�i�l�l�i�s�e�c�o�n�d�s� �c�o�m�p�a�r�e�d� �t�o� �a� �n�o�r�m�a�l� �1�.�3� �m�s�e�c�.� �T�h�e� �c�o�n�t�i�n�u�a�t�i�o�n� 
�o�f� �t�h�e� �e�f�f�e�c�t� �i�n� �t�h�e� �c�o�c�k�r�o�a�c�h� �r�e�s�u�l�t�e�d� �i�n� �c�o�n�v�u�l�s�i�o�n�s�.� 

�G�E�N�E�R�A�L� �R�E�M�A�R�K�S� 
�T�h�i�s� �d�i�s�c�u�s�s�i�o�n� �h�a�s� �b�e�e�n� �a� �g�r�o�s�s� �o�v�e�r�-�s�i�m�p�l�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �c�o�m�p�l�e�x� 

�b�i�o�c�h�e�m�i�c�a�l� �a�c�t�i�v�i�t�i�e�s� �w�h�i�c�h� �t�a�k�e� �p�l�a�c�e� �i�n� �i�n�s�e�c�t�s�.



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��R�E�S�E�A�R�C�H� �P�a�g�e� �1�9�7 ��V�o�l�.� �7� 

�T�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� �f�o�r� �o�r�g�a�n�o�p�h�o�s�p�h�a�t�e�s� �i�s� �p�r�o�b�a�b�l�y� �a�p�p�l�i�c�a�b�l�e� �t�o� 
�p�h�o�s�p�h�a�t�e�s� �i�n� �g�e�n�e�r�a�l�,� �a�l�t�h�o�u�g�h� �m�o�s�t� �h�a�v�e� �n�o�t� �b�e�e�n� �s�t�u�d�i�e�d� �s�o� �t�h�o�r�o�u�g�h�l�y� 
�a�s� �a� �f�e�w�.� �T�h�e� �m�o�d�e� �o�f� �a�c�t�i�o�n� �o�f� �c�h�l�o�r�i�n�a�t�e�d� �h�y�d�r�o�c�a�r�b�o�n�s� �m�a�y� �b�e� �l�i�k�e� �t�h�a�t� 
�d�e�m�o�n�s�t�r�a�t�e�d� �f�o�r� �D�D�T�.� �H�o�w�e�v�e�r�,� �i�t� �s�h�o�u�l�d� �b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t� �a� �s�l�i�g�h�t� 
�m�o�d�i�f�i�c�a�t�i�o�n� �i�n� �c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n� �c�a�n� �r�e�s�u�l�t� �i�n� �m�a�j�o�r� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 
�e�f�f�e�c�t� �o�n� �i�n�s�e�c�t�s�.� �I�t� �i�s� �s�t�i�l�l� �n�o�t� �k�n�o�w�n� �h�o�w� �l�i�n�d�a�n�e� �p�o�i�s�o�n�s� �i�n�s�e�c�t�s�,� �f�o�r� 
�e�x�a�m�p�l�e�.� �I�t� �i�s� �k�n�o�w�n� �t�h�a�t� �c�a�r�b�a�m�a�t�e�s� �s�u�c�h� �a�s� �S�e�v�i�n�,� �Z�e�c�t�r�a�n�,� �a�n�d� �T�e�m�i�k� 
�a�l�s�o� �i�n�h�i�b�i�t� �c�h�o�l�i�n�e�s�t�e�r�a�s�e�,� �b�u�t� �i�t� �i�s� �t�h�o�u�g�h�t� �m�o�r�e� �i�s� �i�n�v�o�l�v�e�d�.� �T�h�e� �c�a�r�b�a�m�a�t�e�s� 
�d�o� �n�o�t� �e�n�t�i�r�e�l�y� �f�i�t� �t�h�e� �o�r�g�a�n�i�c� �p�h�o�s�p�h�a�t�e� �p�a�t�t�e�r�n�.� 

�A�n�o�t�h�e�r� �i�n�t�e�r�e�s�t�i�n�g� �d�e�v�e�l�o�p�m�e�n�t� �h�a�s� �b�e�e�n� �t�h�e� �s�t�u�d�y� �o�f� �r�e�s�i�s�t�a�n�c�e� �i�n� 
�i�n�s�e�c�t�s�.� �T�o�x�i�c�o�l�o�g�i�s�t�s� �h�a�v�e� �f�o�u�n�d� �t�h�a�t� �s�o�m�e� �i�n�s�e�c�t�s�,� �p�e�r�h�a�p�s� �m�u�t�a�g�e�n�i�c� �i�n�-� 
�i�n�d�i�v�i�d�u�a�l�s� �h�a�v�e� �e�n�z�y�m�e�s� �w�h�i�c�h� �a�r�e� �c�a�p�a�b�l�e� �o�f� �b�r�e�a�k�i�n�g� �d�o�w�n� �i�n�s�e�c�t�i�c�i�d�e�s� 
�b�e�f�o�r�e� �t�h�e�y� �c�a�n� �s�e�r�i�o�u�s�l�y� �a�f�f�e�c�t� �t�h�e� �i�n�s�e�c�t�.� �I�t� �h�a�s� �b�e�e�n� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �a�n� 
�e�n�z�y�m�e�,� �D�D�T�-�d�e�h�y�d�r�o�c�h�l�o�r�i�n�a�s�e�,� �i�s� �t�h�e� �r�e�a�s�o�n� �h�o�u�s�e�f�l�i�e�s� �c�a�n� �o�v�e�r�c�o�m�e� �D�D�T�.� 

�I�n�s�e�c�t�i�c�i�d�e�s� �a�r�e� �t�h�e� �r�e�s�u�l�t� �o�f� �s�e�r�i�o�u�s�,� �d�e�d�i�c�a�t�e�d� �s�c�i�e�n�t�i�f�i�c� �i�n�v�e�s�t�i�g�a�t�i�o�n�.� 
�W�e� �m�u�s�t� �r�e�m�e�m�b�e�r� �t�h�a�t� �t�h�e� �b�i�o�l�o�g�i�c�a�l� �w�o�r�l�d� �i�s� �a� �f�o�r�m�i�d�a�b�l�e� �c�o�m�p�l�e�x� �w�e� 
�m�u�s�t� �u�n�d�e�r�s�t�a�n�d� �i�n� �o�r�d�e�r� �t�o� �u�s�e� �i�t� �t�o� �t�h�e� �m�a�x�i�m�u�m� �b�e�n�e�f�i�t� �o�f� �s�o�c�i�e�t�y�.� 

�e�  � ��T�  �� 

�N�E�W� �F�U�N�D� �F�O�R� �R�E�S�E�A�R�C�H� �O�N� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��c�o�n�t�i�n�u�e�d� �f�r�o�m� �p�a�g�e� �1�7�1 �� 
�R�e�a�d�e�r�s�,� �w�i�l�l� �y�o�u� �h�e�l�p�?� 

�o�f� �t�h�e� �s�p�e�c�i�e�s�,� �a�n�d� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �m�a�n�y� �s�p�e�c�i�e�s� �a�n�d� �s�u�b�s�p�e�c�i�e�s� �f�o�r� 
�w�h�i�c�h� �n�o� �s�a�t�i�s�f�a�c�t�o�r�y� �n�a�m�e�s� �a�r�e� �a�t� �p�r�e�s�e�n�t� �a�v�a�i�l�a�b�l�e�.� �P�r�e�p�a�r�a�t�i�o�n� �o�f� �a� �F�l�o�r�a� 
�o�f� �N�e�w� �S�o�u�t�h� �W�a�l�e�s� �i�s� �c�o�n�t�i�n�u�i�n�g�,� �a�s� �a� �l�o�n�g�-�t�e�r�m� �p�r�o�j�e�c�t�,� �a�n�d� �w�e� �a�r�e� �w�o�r�k�i�n�g� 
�o�n� �t�h�e� �c�o�m�p�i�l�a�t�i�o�n� �o�f� �a� �n�e�w� �C�e�n�s�u�s� �o�f� �p�l�a�n�t�s� �o�f� �N�e�w� �S�o�u�t�h� �W�a�l�e�s�.� 

�T�h�e� �w�o�r�k� �d�o�n�e� �h�e�r�e� �u�n�d�e�r�l�i�e�s� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �h�a�n�d�b�o�o�k�s� �b�y� �o�t�h�e�r� 
�a�u�t�h�o�r�s�,� �w�h�i�c�h� �p�r�e�s�e�n�t� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e� �i�n� �a� �c�o�n�c�i�s�e� �f�o�r�m�,� �s�u�c�h� �a�s� 
�B�e�a�d�l�e�,� �E�v�a�n�s� �a�n�d� �C�a�r�o�l�i�n ��s�  ��F�l�o�r�a� �o�f� �t�h�e� �S�y�d�n�e�y� �R�e�g�i�o�n ��.� �A�l�s�o� �t�h�e� �p�r�o�-� 
�d�u�c�e�r�s� �o�f� �m�a�n�y� �l�e�s�s� �t�e�c�h�n�i�c�a�l� �b�o�o�k�s� �r�e�l�y� �o�n� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e� �H�e�r�b�a�r�i�u�m� �p�r�o�v�i�d�e�s�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �r�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s�,� �t�h�e� �p�l�a�n�t� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� 
�s�e�r�v�i�c�e� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �H�e�r�b�a�r�i�u�m� �h�a�n�d�l�e�s� �u�p� �t�o� �1�,�0�0�0� �e�n�q�u�i�r�i�e�s� �p�e�r� �m�o�n�t�h�.� 
�T�h�e� �e�n�q�u�i�r�i�e�s� �r�e�p�r�e�s�e�n�t� �r�u�r�a�l� �a�n�d� �c�o�m�m�e�r�c�i�a�l� �i�n�t�e�r�e�s�t�s� �a�s� �w�e�l�l� �a�s� �e�d�u�c�a�t�i�o�n�i�s�t�s�,� 
�k�e�e�n� �g�a�r�d�e�n�e�r�s�,� �n�a�t�u�r�a�l�i�s�t�s� �a�n�d� �t�h�e� �i�n�c�r�e�a�s�i�n�g� �n�u�m�b�e�r�s� �o�f� �t�h�e� �p�u�b�l�i�c� �w�h�o� 
�a�r� �l�e�a�r�n�i�n�g� �t�o� �a�p�p�r�e�c�i�a�t�e� �o�u�r� �n�a�t�u�r�a�l� �s�u�r�r�o�u�n�d�i�n�g�s�.� �T�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �a�c�c�u�r�a�t�e� 
�a�n�d� �u�p�-�t�o�-�d�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �m�u�s�t� �r�e�s�t� �u�p�o�n� �a�n� �a�c�t�i�v�e� �r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m�m�e�.� 
�T�h�e�s�e� �s�e�r�v�i�c�e�s� �w�i�l�l� �c�o�n�t�i�n�u�e� �t�o� �b�e� �m�a�i�n�t�a�i�n�e�d� �b�y� �g�o�v�e�r�n�m�e�n�t� �f�u�n�d�s�,� �a�s� �a� 
�c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �w�o�r�k� �o�f� �t�h�e� �N�e�w� �S�o�u�t�h� �W�a�l�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �A�g�r�i�c�u�l�t�u�r�e� 
�o�f� �w�h�i�c�h� �t�h�i�s� �i�n�s�t�i�t�u�t�i�o�n� �f�o�r�m�s� �a� �p�a�r�t�,� �a�n�d� �t�h�e� �r�e�s�e�a�r�c�h� �f�u�n�d� �w�i�l�l� �b�e� �u�s�e�d� 
�e�x�c�l�u�s�i�v�e�l�y� �t�o� �m�a�k�e� �p�r�o�g�r�e�s�s� �i�n� �s�c�i�e�n�t�i�f�i�c� �s�t�u�d�i�e�s�.� �I�t� �w�i�l�l� �m�a�k�e� �p�o�s�s�i�b�l�e� �m�o�r�e� 
�f�i�e�l�d� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �a�n�d� �t�h�e� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �s�p�e�c�i�a�l�i�z�e�d� �e�q�u�i�p�m�e�n�t� �e�s�s�e�n�t�i�a�l� 
�f�o�r� �n�e�w�l�y� �d�e�v�e�l�o�p�e�d� �m�e�t�h�o�d�s� �o�f� �r�e�s�e�a�r�c�h�.� �I�t� �w�i�l�l� �b�e� �a�d�m�i�n�i�s�t�e�r�e�d� �b�y� �a� 
�r�e�s�e�a�r�c�h� �c�o�m�m�i�t�t�e�e� �o�f� �b�o�t�a�n�i�s�t�s�.� 

�I�f� �e�n�o�u�g�h� �m�o�n�e�y� �i�s� �s�u�b�s�c�r�i�b�e�d� �t�h�e�r�e� �a�r�e� �m�a�j�o�r� �a�d�d�i�t�i�o�n�a�l� �f�a�c�i�l�i�t�i�e�s� �w�e� 
�c�o�u�l�d� �v�e�r�y� �w�e�l�l� �u�s�e� �a�n�d� �n�e�w� �l�i�n�e�s� �o�f� �w�o�r�k� �w�e� �w�o�u�l�d� �l�i�k�e� �t�o� �u�n�d�e�r�t�a�k�e�.� 
�F�o�r� �e�x�a�m�p�l�e�,� �s�c�a�n�n�i�n�g� �e�l�e�c�t�r�o�n� �m�i�c�r�o�s�c�o�p�y�,� �a�l�t�h�o�u�g�h� �o�n�l�y� �a� �r�e�c�e�n�t� �d�e�v�e�l�o�p�-� 
�F�o�r� �e�x�a�m�p�l�e�,� �s�c�a�n�n�i�n�g� �e�l�e�c�t�r�o�n� �m�i�c�r�o�s�c�o�p�y� �a�l�t�h�o�u�g�h� �o�n�l�y� �a� �r�e�c�e�n�t� �d�e�v�e�l�o�p�-� 
�m�e�n�t�,� �h�a�s� �s�h�o�w�n� �i�t�s�e�l�f� �a�s� �a� �v�e�r�y� �v�a�l�u�a�b�l�e� �t�o�o�l�.� �T�h�e� �g�r�e�a�t� �r�a�n�g�e� �o�f� �m�a�g�n�i�f�i�c�a�t�i�o�n�s� 
�a�v�a�i�l�a�b�l�e�,� �a�n�d� �t�h�e� �c�l�a�r�i�t�y� �o�f� �t�h�e� �r�e�s�u�l�t�s�,� �m�a�k�e� �t�h�i�s� �m�o�s�t� �s�u�i�t�a�b�l�e� �f�o�r� �d�e�t�a�i�l�e�d� 
�o�b�s�e�r�v�a�t�i�o�n�s� �f�o�r� �s�t�u�d�i�e�s� �i�n� �p�l�a�n�t� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �W�e� �h�o�p�e� �t�h�a�t� �e�v�e�n�t�u�a�l�l�y� 
�t�h�e� �F�u�n�d� �m�a�y� �h�e�l�p� �t�o� �p�r�o�v�i�d�e� �s�u�c�h� �v�i�t�a�l�,� �b�u�t� �e�x�p�e�n�s�i�v�e�,� �e�q�u�i�p�m�e�n�t�.� 

�A�l�l� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �t�h�e� �F�u�n�d�,� �w�h�e�t�h�e�r� �l�a�r�g�e� �o�r� �s�m�a�l�l�,� �w�i�l�l� �b�e� �h�e�l�p�i�n�g� 
�i�n� �t�h�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �f�l�o�r�a�.� �W�e� �h�o�p�e� �t�h�a�t�,� �a�s� �w�e�l�l� �a�s� �t�h�e� 
�s�u�p�p�o�r�t� �f�r�o�m� �p�r�i�v�a�t�e� �i�n�d�i�v�i�d�u�a�l�s�,� �f�r�o�m� �w�h�o�m� �a� �p�l�e�a�s�i�n�g� �r�e�s�p�o�n�s�e� �i�s� �a�l�r�e�a�d�y� 
�e�v�i�d�e�n�t�,� �m�a�j�o�r� �d�o�n�o�r�s� �w�i�l�l� �b�e� �f�o�u�n�d� �a�m�o�n�g�s�t� �f�i�r�m�s� �w�h�i�c�h� �r�e�c�o�g�n�i�s�e� �t�h�e� 
�v�a�l�u�e� �o�f� �n�a�t�i�v�e� �p�l�a�n�t�s� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �u�n�d�e�r�s�t�a�n�d�i�n�g� �a�n�d� �a�l�s�o� �p�e�r�h�a�p�s� �f�r�o�m� 
�p�h�i�l�a�n�t�h�r�o�p�i�c�a�l�l�y� �m�i�n�d�e�d� �p�e�r�s�o�n�s� �o�f� �m�e�a�n�s�.� 

�D�o�n�a�t�i�o�n�s� �t�o� �t�h�e� �f�u�n�d� �m�a�y� �b�e� �m�a�d�e� �t�h�r�o�u�g�h� �t�h�e� �D�i�r�e�c�t�o�r�,� �R�o�y�a�l� �B�o�t�a�n�i�c� 
�G�a�r�d�e�n�s�,� �S�y�d�n�e�y�,� �2�0�0�0�,� �o�r� �t�o� �t�h�e� �N�e�w� �S�o�u�t�h� �W�a�l�e�s� �D�e�p�a�r�t�m�e�n�t� �o�f� �A�g�r�i�c�u�l�t�u�r�e�,� 
�a�n�d� �s�h�o�u�l�d� �b�e� �m�a�d�e� �p�a�y�a�b�l�e� �t�o� �t�h�e� �D�i�r�e�c�t�o�r�-�G�e�n�e�r�a�l� �o�f� �A�g�r�i�c�u�l�t�u�r�e�.� �C�o�n�t�r�i�-� 
�b�u�t�i�o�n�s� �o�f� �$�2� �o�r� �m�o�r�e� �w�i�l�l� �b�e� �a�l�l�o�w�a�b�l�e� �i�n�c�o�m�e� �t�a�x� �d�e�d�u�c�t�i�o�n�s�.



�P�a�g�e� �1�9�8 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�T�I�L�I�Z�E�R�S� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�S�O�L�U�B�L�E� �F�E�R�T�I�L�I�Z�E�R� 
�T�h�e� �u�s�e� �o�f� �a� �s�o�l�u�b�l�e� �f�e�r�t�i�l�i�z�e�r� �h�a�s� �g�i�v�e�n� �g�o�o�d� �r�e�s�u�l�t�s� �w�i�t�h� �n�a�t�i�v�e�s�.� �T�h�e� 

�f�e�e�d�i�n�g� �o�f� �w�i�l�d�f�l�o�w�e�r�s� �f�o�r� �b�e�s�t� �r�e�s�u�l�t�s� �i�s� �o�f�t�e�n� �n�e�g�l�e�c�t�e�d� �a�n�d� �t�h�e� �A�u�s�t�r�a�l�i�a�n� 
�c�o�m�p�a�n�y� �t�h�a�t� �p�r�o�d�u�c�e�s� �t�h�e� �p�r�o�p�r�i�e�t�a�r�y� �l�i�n�e� �A�q�u�a�s�o�l� �h�a�s� �b�e�e�n� �i�n�v�i�t�e�d� �t�o� �s�u�b�m�i�t� 
�t�h�i�s� �a�r�t�i�c�l�e�.� �O�t�h�e�r� �C�o�m�p�a�n�i�e�s� �m�a�y� �l�i�k�e� �t�o� �s�u�p�p�l�e�m�e�n�t� �t�h�i�s� �w�i�t�h� �n�o�t�e�s� �o�n� 
�t�h�e�i�r� �p�r�o�d�u�c�t�s�. ��E�d�i�t�o�r�.� 

�A�q�u�a�s�o�l� �i�s� �a� �c�o�m�p�l�e�t�e� �s�o�l�u�b�l�e� �f�e�r�t�i�l�i�s�e�r� �w�h�i�c�h� �i�s� �t�a�k�e�n� �u�p� �b�y� �p�l�a�n�t� 
�f�o�l�i�a�g�e� �a�n�d� �r�o�o�t�s�.� �!�t� �i�s� �t�e�r�m�e�d� �a� �c�o�m�p�l�e�t�e� �f�e�r�t�i�l�i�s�e�r� �b�e�c�a�u�s�e� �i�t� �c�o�n�t�a�i�n�s� 
�p�r�i�m�a�r�y�,� �s�e�c�o�n�d�a�r�y� �a�n�d� �t�r�a�c�e� �e�l�e�m�e�n�t�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �h�e�a�l�t�h�y� �p�l�a�n�t� �l�i�f�e�.� 
�A�q�u�a�s�o�l� �w�i�t�h� �i�t�s� �h�i�g�h� �c�o�n�t�e�n�t� �o�f� �p�o�t�a�s�s�i�u�m� �n�o�t� �o�n�l�y� �p�r�o�m�o�t�e�s� �q�u�i�c�k�e�r� �g�r�o�w�t�h� 
�i�n� �p�l�a�n�t�s� �b�u�t� �a�l�s�o� �m�a�k�e�s� �t�h�e�m� �s�t�r�o�n�g�e�r�,� �m�o�r�e� �r�e�s�i�s�t�a�n�t� �t�o� �f�u�n�g�u�s� �d�i�s�e�a�s�e�s� 
�a�n�d� �i�m�p�r�o�v�e�s� �t�h�e� �c�o�l�o�u�r� �o�f� �f�l�o�w�e�r�s� �a�n�d� �f�o�l�i�a�g�e�.� 

�A�q�u�a�s�o�l� �a�l�s�o� �c�o�n�t�a�i�n�s� �a� �c�h�e�l�a�t�i�n�g� �a�g�e�n�t�.� �T�h�i�s� �c�h�e�m�i�c�a�l� �c�o�m�p�l�e�x�e�s� �a�l�l� 
�t�h�o�s�e� �t�r�a�c�e� �e�l�e�m�e�n�t�s� �t�h�a�t� �w�o�u�l�d� �n�o�r�m�a�l�l�y� �c�o�m�b�i�n�e� �w�i�t�h� �t�h�e� �p�h�o�s�p�h�o�r�u�s� �s�o�u�r�c�e� 
�t�o� �f�o�r�m� �i�n�s�o�l�u�b�l�e� �m�e�t�a�l� �s�a�l�t�s�.� �C�h�e�l�a�t�e�d� �t�r�a�c�e� �e�l�e�m�e�n�t�s� �a�r�e� �a�l�s�o� �r�e�a�d�i�l�y� 
�a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �p�l�a�n�t� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �s�o�i�l� �p�H� �o�r� �o�t�h�e�r� �f�a�c�t�o�r�s�.� 

�B�y� �a�n�a�l�y�s�i�n�g� �t�h�e� �p�l�a�n�t� �n�u�t�r�i�e�n�t�s� �c�o�n�t�a�i�n�e�d� �i�n� �A�q�u�a�s�o�l� �w�e� �c�a�n� �s�e�e� �h�o�w� 
�a�n�d� �w�h�y� �t�h�e� �p�r�o�d�u�c�t� �w�o�r�k�s�.� 

�(�A�)� �P�R�I�M�A�R�Y� �N�U�T�R�I�E�N�T�S� 
�1�.� �N�i�t�r�o�g�e�n ��F�u�n�c�t�i�o�n� �i�n� �p�l�a�n�t�s�.� �S�i�n�c�e� �N�i�t�r�o�g�e�n� �i�s� �a� �p�a�r�t� �o�f� �t�h�e� �p�r�o�t�o�-� 

�p�l�a�s�m� �a�n�d� �n�u�c�l�e�i� �d�u�r�i�n�g� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �p�l�a�n�t� �c�e�l�l�s�,� �t�h�e�r�e� �w�o�u�l�d� �b�e� �n�o� 
�d�e�v�e�l�o�p�m�e�n�t� �o�r� �g�r�o�w�t�h� �i�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �t�h�i�s� �e�l�e�m�e�n�t�.� �H�o�w�v�e�r� �a�n� �i�m�b�a�l�a�n�c�e� 
�o�f� �N�i�t�r�o�g�e�n� �i�n� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �o�t�h�e�r� �n�u�t�r�i�e�n�t�s� �e�s�p�e�c�i�a�l�l�y� �P�o�t�a�s�s�i�u�m� �l�e�a�d�s� �t�o� 
�s�u�c�c�u�l�e�n�t� �g�r�o�w�t�h�.� �P�l�a�n�t�s� �h�a�v�i�n�g� �s�u�c�h� �g�r�o�w�t�h� �d�o� �n�o�t� �h�a�v�e� �p�r�o�p�e�r� �r�i�g�i�d�i�t�y �� 
�c�e�l�l� �w�a�l�l�s� �a�n�d� �s�t�e�m�s� �w�i�l�l� �b�e� �w�e�a�k�,� �p�l�a�n�t�s� �m�a�y� �f�a�l�l� �d�o�w�n� �o�r� �l�o�d�g�e�.� �A�l�s�o� 
�t�h�e�s�e� �p�l�a�n�t�s� �w�i�l�l� �o�f�t�e�n� �f�a�i�l� �t�o� �d�e�v�e�l�o�p� �s�u�f�f�i�c�i�e�n�t� �e�x�t�e�r�i�o�r� �p�r�o�t�e�c�t�i�o�n� �t�o� �s�a�f�e� 
�g�u�a�r�d� �t�h�e�m�s�e�l�v�e�s� �a�g�a�i�n�s�t� �d�i�s�e�a�s�e�s� �a�n�d� �i�n�s�e�c�t�s�.� �R�o�o�t� �s�y�s�t�e�m�s� �w�i�l�l� �n�o�t� 
�d�e�v�e�l�o�p�,� �t�h�e� �q�u�a�l�i�t�y� �o�f� �f�l�o�w�e�r�s� �a�n�d� �f�r�u�i�t� �w�i�l�l� �b�e� �p�o�o�r�e�r� �a�n�d� �d�r�o�u�g�h�t� �r�e�s�i�s�t�a�n�c�e� 
�i�s� �l�o�w�e�r�e�d� �u�n�d�e�r� �t�h�e�s�e� �c�o�n�d�i�t�i�o�n�s�.� 

�A�q�u�a�s�o�l� �c�o�n�t�a�i�n�s� �2�0�%� �(�N�)� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�o�r�m�s�:� 

�N�i�t�r�a�t�e� �(�6�0�%� �N�) ��I�s� �i�m�m�e�d�i�a�t�e�l�y� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �p�l�a�n�t�,� �w�h�i�c�h� �i�s� �o�f� �p�a�r�t�i�c�u�l�a�r� 
�i�m�p�o�r�t�a�n�c�e� �d�u�r�i�n�g� �c�o�l�d� �w�e�a�t�h�e�r� �w�h�e�n� �n�i�t�r�i�f�y�i�n�g� �b�a�c�t�e�r�i�a� �a�r�e� �l�e�a�s�t� �a�c�t�i�v�e�.� 
�N�i�t�r�a�t�e� �N�i�t�r�o�g�e�n� �c�a�n� �b�e� �a�b�s�o�r�b�e�d� �t�h�r�o�u�g�h� �t�h�e� �l�e�a�v�e�s� �a�s� �w�e�l�l� �a�s� �t�h�r�o�u�g�h� 
�r�o�o�t�s�.� �W�h�e�n� �a�b�s�o�r�b�e�d� �b�y� �t�h�e� �l�e�a�v�e�s� �i�t� �i�s� �c�o�n�d�u�c�t�e�d� �b�y� �t�h�e� �x�y�l�e�m� �t�i�s�s�u�e�s� 
�t�o� �t�h�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� �c�e�n�t�r�e�s� �o�f� �t�h�e� �p�l�a�n�t�,� �t�h�e� �l�i�v�i�n�g� �c�e�l�l�s� �i�n� �t�h�e� �l�e�a�v�e�s�.� 
�T�h�e�r�e� �i�t� �i�s� �c�o�m�b�i�n�e�d� �w�i�t�h� �o�t�h�e�r� �c�h�e�m�i�c�a�l� �e�l�e�m�e�n�t�s� �a�n�d� �t�h�e�i�r� �c�o�m�p�o�u�n�d�s� 
�a�r�e� �s�y�n�t�h�e�s�i�z�e�d� �i�n�t�o� �o�r�g�a�n�i�c� �c�o�m�p�o�u�n�d�s�.� �I�f� �t�h�e�s�e� �a�r�e� �n�o�t� �f�u�l�l�y� �u�t�i�l�i�z�e�d� �a�t� 
�t�h�i�s� �p�o�i�n�t� �t�h�e�y� �a�r�e� �t�r�a�n�s�f�e�r�r�e�d� �b�y� �t�h�e� �p�h�l�o�e�m� �t�i�s�s�u�e�s� �t�o� �o�t�h�e�r� �p�a�r�t�s� �o�f� 
�t�h�e� �p�l�a�n�t�.� 

�A�m�m�o�n�i�a� �(�2�.�0�%� �N�) ��P�r�o�v�i�d�e�s� �s�l�i�g�h�t�l�y� �s�l�o�w�e�r� �a�v�a�i�l�a�b�l�e� �N�i�t�r�o�g�e�n� �i�n� �t�h�a�t� �o�n�l�y� 
�a� �p�o�r�t�i�o�n� �o�f� �t�h�e� �A�m�m�o�n�i�u�m� �N�i�t�r�o�g�e�n� �i�s� �a�b�s�o�r�b�e�d� �b�y� �t�h�e� �r�o�o�t�s�,� �m�o�s�t� �h�a�s� �t�o� 
�b�e� �c�o�n�v�e�r�t�e�d� �b�y� �t�h�e� �N�i�t�r�o�s�o�m�o�n�a�s� �b�a�c�t�e�r�i�a� �t�o� �N�i�t�r�i�t�e� �a�n�d� �t�h�e�n�c�e� �t�o� 
�N�i�t�r�a�t�e� �N�i�t�r�o�g�e�n� �t�o� �b�e� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �p�l�a�n�t�.� 

�U�r�e�a� �(�1�2�%� �N�) ��C�a�n� �b�e� �a�b�s�o�r�b�e�d� �b�y� �p�l�a�n�t� �l�e�a�v�e�s� �w�h�e�r�e� �i�t� �b�e�h�a�v�e�s� �i�n� �a� 
�s�i�m�i�l�a�r� �f�a�s�h�i�o�n� �t�o� �N�i�t�r�a�t�e�.� �I�f� �a�p�p�l�i�e�d� �v�i�a� �t�h�e� �s�o�i�l� �i�t� �q�u�i�c�k�l�y� �b�r�e�a�k�s� �d�o�w�n� �t�o� 
�f�o�r�m� �a�m�m�o�n�i�u�m� �c�o�m�p�o�u�n�d�s� �a�n�d� �c�a�r�b�o�n� �d�i�o�x�i�d�e�.� �T�h�e� �a�m�m�o�n�i�u�m� �c�o�m�-� 
�p�o�u�n�d�s� �t�h�e�n� �e�n�t�e�r� �t�h�e� �N�i�t�r�o�g�e�n� �c�y�c�l�e� �a�n�d� �b�r�e�a�k� �d�o�w�n� �s�i�m�i�l�a�r�l�y� �t�o� �A�m�m�o�n�i�a� 
�N�i�t�r�o�g�e�n�.� 

�2�.� �P�h�o�s�p�h�o�r�u�s ��F�u�n�c�t�i�o�n� �i�n� �p�l�a�n�t�s�.� 
�I�t� �i�s� �e�s�s�e�n�t�i�a�l� �i�n� �a�l�l� �o�f� �t�h�e� �g�r�o�w�i�n�g� �p�a�r�t�s� �o�f� �p�l�a�n�t�s�,� �a�s� �i�t� �p�l�a�y�s� �a� �m�a�j�o�r� 

�r�o�l�e� �i�n� �t�h�e� �s�y�n�t�h�e�s�i�s� �o�f� �m�a�n�y� �o�f� �t�h�e� �o�r�g�a�n�i�c� �c�o�m�p�o�u�n�d�s�.� �T�h�e� �f�o�r�m�a�t�i�o�n� �o�f� 
�s�u�g�a�r�s�,� �s�t�a�r�c�h�e�s�,� �o�i�l�s� �e�t�c�.� �a�r�e� �r�e�l�a�t�e�d� �i�n� �s�o�m�e� �m�a�n�n�e�r� �t�o� �t�h�e� �p�h�o�s�p�h�o�r�u�s� 
�c�o�m�p�o�i�i�n�d�s� �i�n� �t�h�e� �p�l�a�n�t�.� �T�h�e�s�e� �c�o�m�p�o�u�n�d�s� �a�r�e� �s�t�o�r�e�d� �i�n� �t�h�e� �s�e�e�d� �t�o� �a�i�d� �t�h�e� 
�g�e�r�m�i�n�a�t�i�n�g� �p�l�a�n�t�s� �i�n� �t�h�e�i�r� �e�a�r�l�y� �e�n�e�r�g�y� �r�e�q�u�i�r�e�m�e�n�t�s� �b�e�f�o�r�e� �t�h�e�y� �c�a�n� �u�t�i�l�i�z�e� 
�s�o�l�a�r� �e�n�e�r�g�y�.� 

�P�h�o�s�p�h�o�r�u�s� �(�5�%� �P�)� �a�l�l� �w�a�t�e�r� �s�o�l�u�b�l�e� �(�M�o�n�o� �A�m�m�o�n�i�u�m� �P�h�o�s�p�h�a�t�e�) ��T�h�i�s� 
�f�o�r�m� �i�s� �t�h�e� �m�o�s�t� �a�v�a�i�l�a�b�l�e� �t�o� �p�l�a�n�t�s� �a�s� �i�t� �a�c�h�i�e�v�e�s� �t�h�e� �w�i�d�e�s�t� �d�i�s�p�e�r�s�i�o�n� 



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��F�E�R�T�I�L�I�Z�E�R�S� �P�a�g�e� �1�9�9 ��V�o�l�.� �7� 

�i�n� �t�h�e� �s�o�i�l�.� �T�h�i�s� �i�s� �i�m�p�o�r�t�a�n�t� �a�s� �w�a�t�e�r� �i�n�s�o�l�u�b�l�e� �p�h�o�s�h�o�r�u�s� �t�e�n�d�s� �t�o� �b�e�c�o�m�e� 
�f�i�x�e�d� �i�n� �t�h�e� �s�o�i�l� �a�n�d� �h�a�s� �l�i�m�i�t�e�d� �c�a�p�a�c�i�t�y� �t�o� �m�o�v�e� �t�h�r�o�u�g�h� �t�h�e� �s�o�i�l�.� 

�3�.� �P�o�t�a�s�s�i�u�m ��~�F�u�n�c�t�i�o�n� �i�n� �p�l�a�n�t�s�.� 
�I�t� �i�s� �n�o�t� �a� �p�a�r�t� �o�f� �p�l�a�n�t� �s�t�r�u�c�t�u�r�e� �b�u�t� �p�l�a�y�s� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �c�a�t�a�l�y�s�t�.� 

�I�t� �i�n�c�r�e�a�s�e� �r�o�o�t� �g�r�o�w�t�h� �a�n�d� �i�m�p�r�o�v�e�s� �d�r�o�u�g�h�t� �r�e�s�i�s�t�a�n�c�e�.� �I�t� �b�u�i�l�d�s� �c�e�l�l�u�l�o�s�e� 
�a�n�d� �r�e�d�u�c�e�s� �l�o�d�g�i�n�g�,� �w�i�t�h� �P�o�t�a�s�s�i�u�m� �d�e�f�i�c�i�e�n�c�y� �c�e�l�l� �w�a�l�l�s� �a�n�d� �s�t�e�m�s� �a�r�e� 
�o�f�t�e�n� �w�e�a�k�.� �P�o�t�a�s�s�i�u�m� �h�e�l�p�s� �t�r�a�n�s�l�o�c�a�t�e� �s�u�g�a�r�s� �a�n�d� �s�t�a�r�c�h�e�s� �t�o� �t�h�e� �p�o�i�n�t�s� 
�i�n� �t�h�e� �p�l�a�n�t� �w�h�e�r�e� �t�h�e�y� �a�r�e� �n�e�e�d�e�d� �a�n�d� �i�t� �r�e�d�u�c�e�s� �r�e�s�p�i�r�a�t�i�o�n� �s�o� �t�h�a�t� �m�o�r�e� 
�s�t�a�r�c�h�e�s� �a�n�d� �s�u�g�a�r� �c�a�n� �a�c�c�u�m�u�l�a�t�e�.� �K� �e�n�c�o�u�r�a�g�e�s� �t�h�e� �b�u�i�l�d�i�n�g� �o�f� �p�r�o�t�e�i�n�s� 
�a�n�d� �i�f� �s�h�o�r�t�a�g�e� �o�f� �K� �o�c�c�u�r�s� �p�l�a�n�t�s� �c�o�n�t�i�n�u�e� �t�o� �t�a�k�e� �u�p� �n�i�t�r�a�t�e� �a�n�d� �a�m�m�o�n�i�u�m� 
�N�i�t�r�o�g�e�n� �b�u�t� �n�o�n�-�p�r�o�t�e�i�n� �N�i�t�r�o�g�e�n� �t�e�n�d�s� �t�o� �a�c�c�u�m�u�l�a�t�e� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �o�f� 
�t�r�u�e� �p�r�o�t�e�i�n� �i�s� �s�l�o�w�e�d�.� 

�P�o�t�a�s�s�i�u�m� �a�l�s�o� �a�i�d�s� �i�n� �p�h�o�t�o�s�y�n�t�h�e�s�i�s�;� �C�a�r�b�o�n� �D�i�o�x�i�d�e� �a�n�d� �w�a�t�e�r� �i�s� 
�c�o�n�v�e�r�t�e�d� �t�o� �s�u�g�a�r�s� �u�s�i�n�g� �e�n�e�r�g�y� �f�r�o�m� �t�h�e� �s�u�n�.� �T�h�e� �C�O�,� �e�n�t�e�r�s� �t�h�e� �l�e�a�t� 
�t�h�r�o�u�g�h� �t�h�e� �s�t�o�m�a�t�a� �i�n� �t�h�e� �l�e�a�f� �s�u�r�f�a�c�e�,� �t�h�e� �g�u�a�r�d� �c�e�l�l�s� �o�f� �a� �f�u�l�l�y� �o�p�e�n�e�d� 
�s�t�o�m�a�t�e� �c�o�n�t�a�i�n� �o�v�e�r� �t�w�i�c�e� �a�s� �m�u�c�h� �K� �a�s� �a� �c�l�o�s�e�d� �s�t�o�m�a�t�e�.� �H�e�n�c�e� �P�o�t�a�s�s�i�u�m� 
�h�e�l�p�s� �k�e�e�p� �t�h�e� �s�t�o�m�a�t�e�s� �o�p�e�n� �s�o� �C�O�,� �c�a�n� �e�n�t�e�r�.� �P�o�t�a�s�s�i�u�m� �a�i�d�s� �o�v�e�r� �4�0� 
�e�n�z�y�m�e� �a�c�t�i�o�n�s� �t�h�a�t� �h�e�l�p� �t�o� �c�o�n�t�r�o�l� �m�a�n�y� �p�l�a�n�t� �f�u�n�c�t�i�o�n�s�.� �I�t� �a�l�s�o� �i�n�c�r�e�a�s�e�s� �t�h�e� 
�n�a�t�u�r�a�l� �r�e�s�i�s�t�a�n�c�e� �t�o� �d�i�s�e�a�s�e�s� �a�n�d� �i�m�p�r�o�v�e�s� �t�h�e� �q�u�a�l�i�t�y� �o�f� �f�l�o�w�e�r�s�,� �f�r�u�i�t�,� �e�t�c�.� 
�P�o�t�a�s�s�i�u�m� �(�1�8�%� �K�)� �a�s� �N�i�t�r�a�t�e� �(�P�o�t�a�s�s�i�u�m� �N�i�t�r�a�t�e�)�. ��T�h�i�s� �f�o�r�m� �i�s� �t�h�e� �m�o�s�t� 

�a�v�a�i�l�a�b�l�e� �t�o� �p�l�a�n�t�s� �a�s� �i�t� �a�c�h�i�e�v�e�s� �t�h�e� �w�i�d�e�s�t� �d�i�s�p�e�r�s�i�o�n� �i�n� �t�h�e� �s�o�i�l�.� �T�h�i�s� �i�s� 
�i�m�p�o�r�t�a�n�t� �a�s� �P�o�t�a�s�s�i�u�m� �m�o�v�e�s� �v�e�r�y� �l�i�t�t�l�e� �i�n� �m�o�s�t� �s�o�i�l�s�.� 

�(�B�)� �S�E�C�O�N�D�A�R�Y� �N�U�T�R�I�E�N�T�S� 
�M�a�g�n�e�s�i�u�m� �(�0�.�1�8�8�%� �M�g�)� �i�n� �c�h�e�l�a�t�e�d� �f�o�r�m ��T�h�i�s� �e�l�e�m�e�n�t� �i�s� �a�n� �e�s�s�e�n�t�i�a�l� 

�p�a�r�t� �o�f� �t�h�e� �C�h�l�o�r�o�p�h�y�l�l�,� �w�h�e�r�e� �i�t� �h�a�s� �a� �r�o�l�e� �i�n� �t�h�e� �s�y�n�t�h�e�s�i�s� �o�f� �p�l�a�n�t� 
�m�a�t�e�r�i�a�l�s�.� �I�t� �h�a�s� �a� �p�a�r�t� �i�n� �t�h�e� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �o�f� �o�t�h�e�r� �p�l�a�n�t� �f�o�o�d�s�,� �s�u�c�h� �a�s� 
�P�h�o�s�p�h�o�r�u�s�,� �t�o� �v�a�r�i�o�u�s� �p�a�r�t�s� �o�f� �t�h�e� �p�l�a�n�t�.� 

�S�u�l�p�h�u�r� �(�0�.�4�%� �S�)� �i�n� �S�u�l�p�h�a�t�e� �f�o�r�m ��S�u�l�p�h�u�r� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� �e�v�e�r�y� 
�l�i�v�i�n�g� �c�e�l�l�,� �a�n�d� �i�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �p�r�o�t�e�i�n� �f�o�r�m�a�t�i�o�n� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�.� �I�t� �a�i�d�s� 
�i�n� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e� �k�i�n�d� �a�n�d� �s�t�r�u�c�t�u�r�e� �o�f� �p�r�o�t�o�p�l�a�s�m� �a�n�d� �p�r�o�t�e�i�n� �i�n� �p�l�a�n�t�s� 
�a�n�d� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �v�i�t�a�m�i�n�s�.� �I�t� �p�r�o�m�o�t�e�s� �n�o�d�u�l�e� �f�o�r�m�a�t�i�o�n� �o�n� �l�e�g�u�m�e�s� 
�a�n�d� �s�t�i�m�u�l�a�t�e�s� �s�e�e�d� �p�r�o�d�u�c�t�i�o�n�.� �S�u�l�p�h�u�r� �e�n�c�o�u�r�a�g�e�s� �v�i�g�o�r�o�u�s� �p�l�a�n�t� �g�r�o�w�t�h�.� 

�(�C�)� �T�R�A�C�E� �E�L�E�M�E�N�T�S� 
�Z�i�n�c� �(�0�.�0�5�%� �Z�n�)� �C�h�e�l�a�t�e�d� �f�o�r�m ��F�o�r�m�s� �a� �p�a�r�t� �o�f� �t�h�e� �A�u�x�i�n�s�,� �t�h�e� �g�r�o�w�t�h� 

�p�r�o�m�o�t�i�n�g� �c�o�m�p�o�u�n�d�s�.� �P�l�a�y�s� �a� �p�a�r�t� �i�n� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �a�n�d� �u�s�e� �o�f� �w�a�t�e�r�.� 
�C�o�p�p�e�r� �(�0�.�0�6�%� �C�u�)� �C�h�e�l�a�t�e�d� �f�o�r�m ��A�i�d�s� �i�n� �r�o�o�t� �m�e�t�a�b�o�l�i�s�m�,� �O�x�i�d�a�t�i�o�n� �a�n�d� 

�r�e�d�u�c�t�i�o�n� �r�e�a�c�t�i�o�n�s�,� �p�r�o�d�u�c�t�i�o�n� �o�f� �e�n�z�y�m�e�s� �a�n�d� �i�n� �t�h�e� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �p�r�o�t�e�i�n�s�.� 
�M�o�l�y�b�d�e�n�u�m� �(�0�.�0�0�1�5�%� �M�o�) ��P�l�a�y�s� �a�n� �e�s�s�e�n�t�i�a�l� �p�a�r�t� �i�n� �t�h�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� 

�p�r�o�c�e�s�s� �i�n� �t�h�e� �l�e�a�v�e�s�.� �A� �p�l�a�n�t� �w�i�t�h� �a� �d�e�f�i�c�i�e�n�c�y� �o�f� �t�h�i�s� �e�l�e�m�e�n�t� �c�a�n�n�o�t� 
�u�t�i�l�i�z�e� �n�i�t�r�a�t�e� �n�i�t�r�o�g�e�n� �o�r� �s�y�n�t�h�e�s�i�z�e� �p�r�o�t�e�i�n�.� 

�M�a�n�g�a�n�e�s�e� �(�0�.�1�5�%� �M�n�)� �C�h�e�l�a�t�e�d� �f�o�r�m ��A�c�t�s� �a�s� �a� �c�a�t�a�l�y�s�t� �a�n�d� �h�a�s� �a�n� 
�e�s�s�e�n�t�i�a�l� �r�o�l�e� �i�n� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �C�h�l�o�r�o�p�h�y�l�l�.� �A� �l�a�c�k� �o�f� �t�h�i�s� �e�l�e�m�e�n�t� 
�e�f�f�e�c�t�s� �t�h�e� �p�l�a�n�t�s� �a�b�i�l�i�t�y� �t�o� �u�t�i�l�i�z�e� �i�r�o�n�.� 

�I�r�o�n� �(�0�.�1�2�%� �F�e�)� �C�h�e�l�a�t�e�d� �f�o�r�m ��A�c�t�s� �a�s� �a� �c�a�t�a�l�y�s�t� �t�o� �c�a�r�r�y� �o�x�y�g�e�n� �t�o� �t�h�e� 
�p�l�a�n�t� �l�e�a�v�e�s� �f�o�r� �t�h�e� �s�y�n�t�h�e�s�i�s� �o�f� �C�h�l�o�r�o�p�h�y�l�l�.� 

�B�o�r�o�n� �(�0�.�0�1�2�%� �B�) ��A�i�d�s� �i�n� �t�h�e� �p�l�a�n�t�s �� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �o�t�h�e�r� �n�u�t�r�i�e�n�t�s� �e�s�p�e�c�i�a�l�l�y� 
�n�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�h�o�r�u�s�.� �I�t� �i�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �f�l�o�w�e�r�s�,� �f�r�u�i�t� 
�a�n�d� �s�e�e�d�s� �o�f� �m�a�n�y� �p�l�a�n�t�s�.� 

�F�U�R�T�H�E�R� �N�O�T�E�S� �O�N� �U�S�E� �O�F� �A�Q�U�A�S�O�L� 
�1�.� �R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�o�r� �e�f�f�i�c�i�e�n�t� �u�s�e� �a�r�e� �p�r�i�n�t�e�d� �o�n� �t�h�e� �p�a�c�k�a�g�e�s�.� �A�q�u�a�s�o�l� 

�s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �l�o�w� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �i�.�e�.� �1� �I�b�.� �t�o� �1�0�0� �g�a�l�l�o�n�s� �o�f� �w�a�t�e�r�,� 
�a�b�o�u�t� �1� �t�e�a�s�p�o�o�n� �i�n� �1� �g�a�l�l�o�n� �o�f� �w�a�t�e�r� �e�v�e�r�y� �2� �w�e�e�k�s�.� 
�T�h�e� �p�l�a�n�t�s� �s�h�o�u�l�d� �b�e� �w�e�l�l� �w�a�t�e�r�e�d� �b�e�f�o�r�e� �a�p�p�l�y�i�n�g� �a�n�y� �f�e�r�t�i�l�i�z�e�r�.� 
�N�a�t�i�v�e� �p�l�a�n�t�s� �r�e�q�u�i�r�e� �f�e�r�t�i�l�i�z�e�r�s�.� �L�e�t� �u�s� �s�e�e� �h�o�w� �m�u�c�h�?� 
�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �A�q�u�a�s�o�l� �c�a�n� �b�e� �c�a�r�r�i�e�d� �o�u�t� �w�i�t�h� �w�a�t�e�r�i�n�g� �c�a�n� �o�r� 
�w�i�t�h� �s�p�r�a�y� �e�q�u�i�p�m�e�n�t�.� �M�o�s�t� �o�f� �t�h�e� �i�n�s�e�c�t�i�c�i�d�e�s� �a�n�d� �p�e�s�t�i�c�i�d�e�s� �a�r�e� 
�c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �A�q�u�a�s�o�l� �a�s� �t�h�e�y� �c�a�n� �b�e� �a�p�p�l�i�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �i�f� 
�n�e�c�e�s�s�a�r�y�,� �t�o� �t�h�e� �p�l�a�n�t�s� �i�n� �t�h�e� �s�a�m�e� �s�p�r�a�y�.� 
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�P�a�g�e� �2�0�0 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��N�U�R�S�E�R�Y�M�E�N� 

�S�E�E�D� �I�S� �S�T�I�L�L� �N�E�E�D�E�D� 
�A�u�s�t�r�a�l�i�a ��s� �u�n�i�q�u�e� �f�l�o�r�a� �c�o�u�l�d� �b�e� �p�r�o�m�o�t�e�d� �f�o�r� �u�s�e� �a�t� �h�o�m�e� �a�n�d� �a�b�r�o�a�d� �i�f� �w�e� �c�o�u�l�d� 

�b�e� �s�u�r�e� �o�f� �s�u�p�p�l�i�e�s� �t�o� �m�e�e�t� �o�r�d�e�r�s�.� �T�h�e�r�e� �i�s� �t�r�e�m�e�n�d�o�u�s� �s�c�o�p�e� �f�o�r� �w�i�d�e�r� �u�s�e� �o�f� �t�h�e� 
�l�i�t�t�l�e� �k�n�o�w�n� �i�n�l�a�n�d� �s�p�e�c�i�e�s�,� �t�h�e� �W�a�t�t�l�e�s�,� �t�h�e� �M�a�l�l�e�e�s�,� �t�h�e� �K�e�n�n�e�d�i�a� �s�p�p�.� 

�W�e� �w�o�u�l�d� �l�i�k�e� �t�o� �e�n�r�o�l� �m�a�n�y� �m�o�r�e� �o�b�s�e�r�v�a�n�t� �l�o�c�a�l� �p�e�o�p�l�e� �a�s� �p�a�r�t�-�t�i�m�e� �c�o�l�l�e�c�t�o�r�s�.� 
�e�v�e�n� �p�a�y�i�n�g� �m�e�r�e�l�y� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �l�e�a�d�i�n�g� �t�o� �l�e�g�a�l� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �b�u�l�k� �l�o�t�s� �b�y� �s�o�m�e�o�n�e� �e�l�s�e�.� 

�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�h�i�s� �c�a�n� �b�e� �a�n� �i�n�t�e�r�e�s�t�i�n�g� �h�o�b�b�y� �a�n�d� �a� 
�k�n�o�w�l�e�d�g�e�a�b�l�e� �p�e�r�s�o�n ��s� �o�w�n� �h�o�m�e�.� 
�n�o�r�t�h�e�r�n� �h�a�l�f� �o�f� �t�h�e� �c�o�n�t�i�n�e�n�t�,� 

�r�e�m�u�n�e�r�a�t�i�v�e� �s�i�d�e� �l�i�n�e� �o�p�e�r�a�t�e�d� �f�r�o�m� �a� 
�W�e� �h�a�v�e� �a� �s�p�e�c�i�a�l� �n�e�e�d� �n�o�w� �f�o�r� �c�o�l�l�e�c�t�o�r�s� �i�n� 

�e�s�p�e�c�i�a�l�l�y� �C�e�n�t�r�a�l� �Q�u�e�e�n�s�l�a�n�d�.� 
�A�U�S�T�R�A�L�I�A�N� �S�E�E�D� �C�O�M�P�A�N�Y�,� �R�O�B�E�R�T�S�O�N�,� �N�.�S�.�W�.� �2�5�7�7� 

�(�L�a�u�r�n�c�e� �L�a�n�g�l�e�y�,� �P�r�o�p�r�i�e�t�o�r�)� 

�Y�O�U�R� �W�I�L�D�F�L�O�W�E�R� 
�S�E�E�D�S�M�E�N� 

�S�e�e�d� �I�s� �v�e�r�y� �h�a�r�d� �t�o� �g�e�t� �a�n�d� �c�o�u�n�t�r�y� 
�p�e�o�p�l�e� �p�r�e�p�a�r�e�d� �t�o� �c�o�l�l�e�c�t� �s�h�o�u�l�d� 
�c�o�n�t�a�c�t� �t�h�e� �E�d�i�t�o�r�.� 

�N�i�n�d�e�t�h�a�n�a� �N�a�t�i�v�e� �P�l�a�n�t� 
�S�e�e�d�s� 

�B�y� �P�a�c�k�e�t�,� �O�u�n�c�e� �o�r� �P�o�u�n�d� 
�L�a�r�g�e� �s�e�l�e�c�t�i�o�n�.� �S�e�n�d� �f�o�r� �f�r�e�e� �l�i�s�t�.� 

�K�I�N�G ��S� �P�A�R�K� �A�N�D� �B�O�T�A�N�I�C� 
�G�A�R�D�E�N� 

�P�E�R�T�H�,� �W�.�A�.� �6�0�0�5� 
�C�u�r�r�e�n�t� �S�e�e�d� �L�i�s�t� �3�0�c� 
�S�e�e�d� �p�e�r� �p�a�c�k�e�t� �w�i�t�h�i�n� �A�u�s�t�r�a�l�a�5�|�a� �3�0�c� 
�E�l�s�e�w�h�e�r�e� �$�1�.�0�0� 
 � ��D�e�s�c�r�i�p�t�i�v�e� �C�a�t�a�l�o�g�u�e� �o�f� �W�.�A�.� �P�l�a�n�t�s �� 

�d�.� �S�.� �B�e�a�r�d� �$�3�.�1�5� �e� 
 ��T�h�e� �C�u�l�t�i�v�a�t�i�o�n� �o�f� �N�a�t�i�v�e� �P�l�a�n�t�s � �� �b�y� 

�W�.� �M�.� �L�i�v�e�s�e�y� �(�4�8� �p�p�.� �1�3� �f�i�g�s�.�)� �2�5�¢�c� 
 ��W�i�l�d�f�l�o�w�e�r�s� �o�f� �t�h�e� �N�o�r�t�h�w�e�s�t � �� �b�y� 

�J�.� �S�.� �B�e�a�r�d� �(�3�0� �p�p�.� �5�7� �i�l�l�u�s�t�r�a�t�i�o�n�s�)� 
�a�n�d� �m�a�p� �i�n� �c�o�l�o�u�r�)� �.�.�.� �.�.�.� �8�5�¢� 

 ��W�i�l�d�f�l�o�w�e�r�s� �o�f� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a �� 
�N�I�N�D�E�T�H�A�N�A� �2�4� �p�a�g�e�s�,� �4�7� �c�o�l�.� �i�l�l�u�s�t�r�a�t�i�o�n�s�)� �7�0�c� 

�B�o�x� �1�2�9�,� �W�e�l�l�i�n�g�t�o�n�,� �2�8�2�0� �P�o�s�t� �f�r�e�e� �w�i�t�h�i�n� �A�u�s�t�r�a�l�a�s�i�a� 

�D�E�A�N�E ��S� �O�R�C�H�I�D� �N�U�R�S�E�R�Y� 
�S�p�e�c�i�a�l�i�s�i�n�g� �i�n� �A�u�s�t�r�a�l�i�a�n� �N�a�t�i�v�e� �O�r�c�h�i�d�s� 

�P�l�e�a�s�e� �s�e�n�d� �f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �l�i�s�t�.� �P�l�a�n�t�s� �s�e�n�t� �a�n�y�w�h�e�r�e�.� 
�N�u�r�s�e�r�y� �o�p�e�n� �w�e�e�k�e�n�d�s� �o�n�l�y� 

�1�5�7� �B�E�E�C�R�O�F�T� �R�O�A�D�,� �C�H�E�L�T�E�N�H�A�M�,� �N�.�S�.�W�.� �2�1�1�9� 

�N�A�T�I�V�E� �P�L�A�N�T�S� 
�A�R�R�O�W�H�E�A�D� �N�U�R�S�E�R�I�E�S� 

�S�p�e�c�i�a�l�i�s�t�s� �i�n� �N�a�t�i�v�e� �T�r�e�e�s� �&� �S�h�r�u�b�s� 
�9� �S�A�M�P�S�O�N� �D�R�I�V�E�,� �M�T�.� �W�A�V�E�R�L�E�Y�,� �3�1�4�9�  �� �P�h�o�n�e�:� �2�3�2�-�1�1�4�4� 

�O�P�E�N� �7� �D�A�Y�S� �A� �W�E�E�K�  �� �8�.�3�0� �a�.�m�.� �t�o� �5�.�3�0� �p�.�m� 
�(�L�a�r�g�e� �s�t�o�c�k�s� �o�f� �t�u�b�e�s� �a�l�s�o� �a�v�a�i�l�a�b�l�e�.� �S�e�n�d� �s�t�a�m�p�e�d� �a�d�d�r�e�s�s�e�d� �e�n�v�e�l�o�p�e� �f�o�r� �c�a�t�a�l�o�g�u�e�)� 

�M�A�G�A�Z�I�N�E�S�,� �B�O�O�K�S�,� �B�R�O�C�H�U�R�E�S�,� �P�R�I�C�E� �L�I�S�T�S�,� 
�C�A�T�A�L�O�G�U�E�S�,� �O�F�F�I�C�E� �S�T�A�T�I�O�N�E�R�Y�,� �L�E�T�T�E�R�H�E�A�D�S�,� 
�I�N�V�O�I�C�E�S�,� �S�T�A�T�E�M�E�N�T�S�,� �E�N�V�E�L�O�P�E�S�,� �B�U�S�I�N�E�S�S� �C�A�R�D�S� 

�C�o�n�s�i�s�t�e�n�t� �q�u�a�l�i�t�y� �a�n�d� �u�n�b�e�a�t�a�b�l�e� �s�e�r�v�i�c�e� �t�o�g�e�t�h�e�r� �w�i�t�h� �r�e�a�s�o�n�a�b�l�e� 

�c�o�s�t�s� �r�e�m�o�v�e� �m�o�s�t� �o�f� �t�h�e� �p�r�o�b�l�e�m�s� �c�o�n�f�r�o�n�t�i�n�g� �p�e�o�p�l�e� �p�u�r�c�h�a�s�i�n�g� 

�p�r�i�n�t�i�n�g� �a�t� �.� 

�S�U�R�R�E�Y� �B�E�A�T�T�Y� �&� �S�O�N�S� 
�4�3� �R�I�C�K�A�R�D� �R�O�A�D�,� �C�H�I�P�P�I�N�G� �N�O�R�T�O�N�,� �N�.�S�.�W�.� �2�1�7�0� 

�T�e�l�e�p�h�o�n�e�:� �6�0�2�-�7�4�0�4�,� �6�0�2� �3�1�2�6� �S�.�T�.�D�.� �0�2� 



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��N�U�R�S�E�R�Y�M�E�N� �P�a�g�e� �2�0�1 ��V�o�l�.� 

�A�u�s�t�r�a�l�i�a�n� �N�a�t�i�v�e� �P�l�a�n�t�s� �i�n� 
�T�u�b�e�s� 

�8� �p�l�a�n�t�s� �p�o�s�t�e�d� �.�.�.� �$�4�.�5�0� 
�S�t�a�m�p�e�d�,� �a�d�d�r�e�s�s�e�d� �e�n�v�e�l�o�p�e� �f�o�r� �l�i�s�t� 

�F�L�A�M�I�N�G�O� �N�U�R�S�E�R�Y� 
�1�4�4�-�1�7�0� �P�l�u�n�k�e�t�t� �S�t�r�e�e�t�,� �N�o�w�r�a�,� �N�.�S�.�W�.� 

�A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S� �C�E�N�T�R�E� 
�N�A�T�I�V�E� �P�L�A�N�T�S� 

�R�e�t�a�i�l� �a�l�s�o� �M�a�i�l� �O�r�d�e�r�s�.� �S�e�n�d� �f�o�r� �f�r�e�e� 
�l�i�s�t�.� 

�P�I�N�E� �R�I�D�G�E� �R�O�A�D�,� �C�O�O�M�B�A�B�A�H�,� 
�Q�L�D�.� �4�2�1�5� 

�C�l�o�s�e�d� �M�o�n�d�a�y� 
�P�h�o�n�e�:� �G�o�l�d� �C�o�a�s�t� �3�7�1�2�2�7� 

�G�O�O�D� �S�E�L�E�C�T�I�O�N� �O�F� �A�U�S�T�R�A�L�I�A�N� �N�A�T�I�V�E� �P�L�A�N�T�S� 

�D�E�N�O�V�A�N�' ��S� �N�U�R�S�E�R�Y� 
�1�8�8� �M�A�R�C�O� �A�V�E�N�U�E�,� �P�A�N�A�N�I�A�,� �N�.�S�.�W�.� �7�7�-�8�8�9�1� 

�S�O�R�R�Y� �N�O� �M�A�I�L� �O�R�D�E�R�S� 

�N�u�r�s�e�r�y� 
�A�u�s�t�r�a�f�l�o�r�a� �.�.� �L�A�R�G�E� �S�E�L�E�C�T�I�O�N� �O�F� �G�R�O�U�N�D� 

�S�H�R�U�B�S� �A�N�D� �T�R�E�E�S� 

�O�P�E�N� �D�A�I�L�Y� �E�X�C�E�P�T� �S�U�N�D�A�Y� 

�W�.� �&� �J�.� �E�l�l�i�o�t�t�  �� �T�e�l�e�p�h�o�n�e�:� �7�2�8�-�1�3�5�3� �R�e�t�a�l�l� �o�n�l�y� 

�B�E�L�F�A�S�T� �R�D�.�,� �M�O�N�T�R�O�S�E�,� �V�I�C�.� �3�7�6�5� �1�9�7�3� �C�a�t�a�l�o�g�u�e ��3�0�c� �p�o�s�t�e�d� 

�A�L�E�X�A�N�D�E�R� �P�L�A�N�T� �F�A�R�M� 
�(�D�o�u�g� �T�w�a�i�t�s�,� �P�r�o�p�.�)� 

�2� �W�i�n�i�f�r�e�d� �S�t�r�e�e�t�,� �E�S�S�E�N�D�O�N�,� �V�I�C�.� 

�P�h�o�n�e�:� �3�7�9�-�5�1�6�3� 
�E�V�E�R�Y�T�H�I�N�G� �F�O�R� �T�H�E� �G�A�R�D�E�N� 

�S�p�e�c�i�a�l�i�s�i�n�g� �i�n� �A�u�s�t�r�a�l�i�a�n� �N�a�t�i�v�e� �P�l�a�n�t�s� 

�G�r�e�e�n�b�r�i�a�r� �D�r�i�v�e�-�i�n� �N�u�r�s�e�r�y� 
�A�U�S�T�R�A�L�I�A�N� �N�A�T�I�V�E� �P�L�A�N�T�S� 

�L�a�r�g�e� �a�n�d� �V�a�r�i�e�d� �S�e�l�e�c�t�i�o�n� 
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�N�U�R�S�E�R�Y� 

�J�.� �&� �M�.� �M�c�A�l�l�i�s�t�e�r� 
�4�1� �S�W�E�E�T�L�A�N�D� �D�R�.�,� �B�O�X� �H�I�L�L�,� �V�I�C�.� 
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�M�A�S�O�N ��S� �K�E�N�T�L�Y�N� �N�A�T�I�V�E� 
�P�L�A�N�T� �N�U�R�S�E�R�Y� 

�S�p�e�c�i�a�l�i�s�i�n�g� �i�n� �A�u�s�t�r�a�l�i�a�n� �P�l�a�n�t�s� 
�G�o�o�d� �v�a�r�i�e�t�y�,� �g�o�o�d� �q�u�a�l�i�t�y� 

�9�6�c� �G�E�O�R�G�E ��S� �R�I�V�E�R� �R�O�A�D�,� 
�K�E�N�T�L�Y�N�,� �N�.�S�.�W�.� �2�5�6�0� 

�P�h�o�n�e�:� �C�a�m�p�b�e�l�l�t�o�w�n� �2�1�5�8�3� 
�C�l�o�s�e�d� �W�e�d�n�e�s�d�a�y�s� 

�B�E�L�B�R�A� �N�U�R�S�E�R�Y� 
�i�n� �t�h�e� �h�e�a�r�t� �o�f� �t�h�e� �G�r�a�m�p�i�a�n�s� 
�L�A�R�G�E� �R�A�N�G�E� �O�F� �A�U�S�T�R�A�L�I�A�N� 

�N�A�T�I�V�E�S� 
�C�a�t�a�l�o�g�u�e� �p�o�s�t�e�d� �3�0�c� 

�B�O�X� �1�2�,� �H�A�L�L ��S� �G�A�P�,� �V�I�C�.� �3�3�8�1� 

�N�A�R�O�O�M�A� �N�A�T�I�V�E� �N�U�R�S�E�R�Y� 
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�1�5� �T�I�L�B�A� �S�T�R�E�E�T�,� �N�A�R�O�O�M�A�,� �N�.�S�.�W�.� 
�2�5�4�6�  �� �P�h�o�n�e� �1�3�2� 

�G�o�o�d� �v�a�r�l�e�t�y� �o�f� �n�a�t�l�v�e� �p�l�a�n�t�s�.� 
�C�a�t�a�l�o�g�u�e� �A�v�a�l�l�a�b�l�e� �7� �c�e�n�t�s�.� 

�B�A�R�K�L�Y� �N�U�R�S�E�R�I�E�S� 
�N�A�T�I�V�E� �P�L�A�N�T� �S�P�E�C�I�A�L�I�S�T�S� 

�C�h�o�o�s�e� �f�r�o�m� �o�u�r� �g�r�o�w�i�n�g� �s�p�e�c�i�m�e�n�s� 

�2�6�9� �N�E�P�E�A�N� �H�I�G�H�W�A�Y�,� �P�A�R�K�D�A�L�E�,� 
�V�I�C�.� �3�1�9�4� 
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 ��C�H�I�V�E�R�S �� �N�A�T�I�V�E� �P�L�A�N�T� 
�N�U�R�S�E�R�Y�*� 

�2�6� �C�o�w�p�e�r� �R�o�a�d�,� �B�l�a�c�k� �F�o�r�e�s�t�,� �S�.�A�.� 
�5�0�3�5�  �� �P�h�o�n�e�:� �9�3�-�7�8�0�8� 

�O�p�e�n� �A�p�r�i�l�-�M�a�y�  �� �C�a�t�a�l�o�g�u�e� �A�v�a�i�l�a�b�l�e� 
�F�r�o�m� �M�a�r�c�h� �I�s�t ��S�e�n�d� �7� �c�e�n�t� �s�t�a�m�p� 

�N�o� �I�n�t�e�r�s�t�a�t�e� �O�r�d�e�r�s� 

�W�I�R�R�I�M�B�I�R�R�A� 
�H�u�m�e� �H�i�g�h�w�a�y� �b�e�t�w�e�e�n� �T�a�h�m�o�o�r� �a�n�d� 

�B�a�r�g�o�,� 

�A�U�S�T�R�A�L�I�A�N� �P�I�.�A�N�T�S� 
�w�i�d�e� �r�a�n�g�e� 

�O�P�E�N� �S�E�V�E�N� �D�A�Y�S� �A� �W�E�E�K� 
�P�h�o�n�e� �8�4�1�1�1�2� �B�a�r�g�o� 

�M�A�N�U�K�A� �N�U�R�S�E�R�Y� 
�(�W�i�n� �H�e�r�r�y�)� 

�B�O�N�N�I�E� �V�I�E�W� �R�D�.�,� �C�R�O�Y�D�O�N�,� �V�I�C�.� 

�O�p�e�n� �a�f�t�e�r�n�o�o�n�s�,� �e�x�c�e�p�t� �M�o�n�d�a�y� 
�S�o�r�r�y� �m�o� �m�a�i�l� �o�r�d�e�r�s� 

�P�H�O�N�E�:� �7�2�3�-�3�0�1�1� 

�P�R�E�S�E�R�V�A�T�I�O�N� �B�Y� �C�U�L�T�I�V�A�T�I�O�N� 

�F�L�O�R�A�L�A�N�I�D�S� 
�K�A�R�I�O�N�G�,� �v�i�a� �G�O�S�F�O�R�D�,� �N�.�S�.�W�.� �2�2�5�0� 

�A� �l�a�r�g�e� �v�a�r�i�e�t�y� �o�f� �t�h�e� �m�o�s�t� �p�o�p�u�l�a�r� �n�a�t�i�v�e� �p�l�a�n�t�s� �a�t� �n�u�r�s�e�r�y� 
�P�H�O�N�E�:� �G�o�s�f�o�r�d� �2�5�-�1�1�4�2� �P�.� �J�.� �P�A�R�R�Y� 

�C�l�e�a�r�v�i�e�w� �N�u�r�s�e�r�y ��W�.� �C�a�n�e�,� �B�o�x� �1�9� �M�a�f�f�r�a�,� �V�i�c�t�o�r�l�a�,� �3�8�6�0�.� �S�p�e�c�l�a�l�l�s�t� �I�n� �d�e�v�e�l�o�p�e�d� �p�l�a�n�t�s�.



�P�a�g�e� �2�0�2 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��Y�O�U�R� �S�O�C�I�E�T�Y� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�H�E� �S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S� 
 ��A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S �� �I�S� �A�U�S�T�R�A�L�I�A ��S� �N�A�T�I�O�N�A�L� �P�R�E�S�E�R�V�A�T�I�O�N� �J�O�U�R�N�A�L� 

�(�A� �n�o�n�-�p�r�o�m� �m�a�k�i�n�g� �v�e�n�t�u�r�e�,� �p�r�o�d�u�c�e�d� �q�u�a�r�t�e�r�l�y�,� �d�e�d�i�c�a�t�e�d� �t�o� �p�r�e�s�e�r�v�a�t�i�o�n� �b�y� �c�u�l�t�l�v�a�t�i�o�n�)�.� 
�T�h�i�s� �j�o�u�r�n�a�l� �I�s� �p�u�b�l�l�s�h�e�d� �b�y� �T�h�e� �P�u�b�l�i�s�h�i�n�g� �S�e�c�t�l�o�n� �o�n� �b�e�h�a�l�f� �o�f�:� 

�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��N�.�S�.�W�.� �R�E�G�I�O�N� 
�P�r�e�s�i�d�e�n�t�:� �M�r�s�.� �O�.� �P�a�r�r�y�,� �K�a�r�l�o�n�g� �v�i�a� �G�o�s�f�o�r�d�,� �N�.�S�.�W�.� �2�2�5�0� 

�e�c�r�e�t�a�r�y�:� �M�r�.� �R�a�y� �P�a�g�e�,� �2�1� �R�o�b�b� �S�t�r�e�e�t�,� �R�e�v�e�s�b�y� �N�.�S�.�W�.� �2�2�1�2�.� 
�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��Q�L�D�.� �R�E�G�I�O�N�:� 

�P�r�e�s�i�d�e�n�t�:� �M�r�.� �G�.� �T�h�o�r�p�e�,� �3�2� �L�o�n�g� �S�t�r�e�e�t�,� �C�a�m�p� �H�I�l�l�,� �Q�l�d�.� �4�1�5�2�.� 
�S�e�c�r�e�t�a�r�y�:� �M�r�s�.� �D�.� �B�r�o�w�n�,� �7�9� �B�i�r�l�e�y� �S�t�r�e�e�t�,� �o�f�f� �W�i�c�k�h�a�m� �T�e�r�r�a�c�e�,� �B�r�i�s�b�a�n�e�,� �Q�l�d�.� �4�0�0�0�.� 

�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��S�O�U�T�H� �A�U�S�T�R�A�L�I�A�N� �R�E�G�I�O�N�;� �I�N�C�.�:� 
�P�r�e�s�i�d�e�n�t�:� �M�r�.� �L�.� �R�u�s�s�e�l�l�,� �2�6� �C�h�a�p�m�a�n� �S�t�r�e�e�t�,� �B�l�a�c�k�w�o�o�d�,� �S�.�A�.� �5�0�5�1�.� 
�S�e�c�r�e�t�a�r�y�:� �M�r�.� �C�.� �J�.� �W�i�n�n�,� �C�o�r�o�m�a�n�d�e�l� �V�a�l�l�e�y�,� �S�.�A�.� �5�0�5�1� �(�B�o�x� �1�5�9�2� �G�P�O� �A�d�e�l�a�i�d�e�,� 

�S�.�A�.� �5�0�0�1�.� 
�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��T�A�S�M�A�N�I�A�N� �R�E�G�I�O�N�:� 

�P�r�e�s�i�d�e�n�t�:� �M�r�s�.� �M�.� �A�l�l�a�n�,� �7�8�A� �M�t�.� �S�t�u�a�r�t� �R�o�a�d�,� �N�o�r�t�h� �H�o�b�a�r�t�,� �T�a�s�m�a�n�l�a�,� �7�0�0�0�.� 
�S�e�c�r�e�t�a�r�y�:� �M�r�.� �B�.� �C�h�a�m�p�l�o�n�,� �G�.�P�.�O�.� �B�o�x� �1�3�5�3�P�,� �H�o�b�a�r�t�,� �T�a�s�m�a�n�l�a�,� �7�0�0�1�.� 

�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��V�I�C�T�O�R�I�A�N� �R�E�G�I�O�N�:� 
�P�r�e�s�i�d�e�n�t�:� �M�r�.� �T�.� �J�.� �B�l�a�c�k�n�e�y�,� �2�3� �D�e�v�o�n� �S�t�r�e�e�t�,� �H�e�l�d�e�l�b�e�r�g�,� �V�i�c�.� �3�0�8�4�.� 
�S�e�c�r�e�t�a�r�y�:� �(�S�i�s�t�e�r�)� �E�.� �R�.� �B�o�w�m�a�n�,� �4� �H�o�m�e�b�u�s�h� �C�r�e�s�c�e�n�t�,� �H�a�w�t�h�o�r�n� �E�a�s�t�,� �V�l�c�.� �3�1�2�3�.� 
�P�l�e�a�s�e� �d�o� �n�o�t� �p�h�o�n�e� �o�r� �c�a�l�l� �a�t� �p�r�i�v�a�t�e� �h�o�m�e ��e�n�q�u�l�r�l�e�s� �b�y� �m�a�l�l� �o�n�l�y�.� 

�S�O�C�I�E�T�Y� �F�O�R� �G�R�O�W�I�N�G� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��C�A�N�B�E�R�R�A� �R�E�G�I�O�N�:� 
�P�r�e�s�l�d�e�n�t� �M�r�.� �H�e�n�r�y� �N�I�x�,� �2�2� �S�y�m�e� �C�r�e�s�c�e�n�t�,� �O�'�C�o�n�n�o�r�,� �2�6�0�1�.� 
�S�e�c�r�e�t�a�r�y�:� �M�r�s�.� �N�.� �B�e�l�l�,� �P�.�O�.� �B�o�x� �2�0�7� �C�l�v�l�c� �S�q�u�a�r�e�,� �A�.�C�.�T�.� �2�6�0�8�.� 

�W�E�S�T� �A�U�S�T�R�A�L�I�A�N� �W�I�L�D�F�L�O�W�E�R� �S�O�C�.� �(�I�n�c�.�)�:� 
�P�r�e�s�i�d�e�n�t�:� �M�r�.� �B�a�r�r�y� �M�o�s�s�,� �2� �W�I�l�l�s�o�n� �P�l�a�c�e�,� �G�o�o�s�e�b�e�r�r�y� �H�I�l�l�,� �W�.�A�.� �6�0�7�6�.� 
�S�e�c�r�e�t�a�r�y�:� �M�r�s�.� �G�.� �A�.� �O�x�n�a�m�,� �P�.�O�.� �B�o�x� �6�4�,� �N�e�d�l�a�n�d�s�,� �W�.�A�.� �6�0�0�9�.� 

�S�e�e�d� �I�s� �I�n� �v�e�r�y� �s�h�o�r�t� �s�u�p�p�l�y ��t�r�y� �t�h�e� �c�o�m�m�e�r�c�i�a�l� �s�e�e�d�s�m�e�n�,� �n�o�t� �W�.�A�.� �S�o�c�l�e�t�y�.� 
�M�e�m�b�e�r�s�h�l�p� �I�s� �o�p�e�n� �t�o� �a�n�y� �p�e�r�s�o�n� �w�h�o� �w�i�s�h�e�s� �t�o� �g�r�o�w� �A�u�s�t�r�a�l�l�a�n� �n�a�t�l�v�e� �p�l�a�n�t�s�.� 

�C�o�n�t�a�c�t� �t�h�e� �S�e�c�r�e�t�a�r�y� �o�f� �t�h�e� �S�o�c�l�e�t�y� �f�o�r� �y�o�u�r� �S�t�a�t�e� �f�o�r� �I�n�f�o�r�m�a�t�i�o�n� �w�i�t�h�o�u�t� �o�b�l�i�g�a�t�i�o�n�.� 
�P�U�B�L�I�S�H�I�N�G� �S�E�C�T�I�O�N� �F�O�R� �S�O�C�I�E�T�I�E�S� 

�M�a�n�a�g�i�n�g� �E�d�i�t�o�r�:� �W�.� �H�.� �P�a�y�n�e�,� �a�s�s�i�s�t�e�d� �b�y� �P�.� �D�.� �L�e�a�k�;� �T�r�e�a�s�u�r�e�r�:� �N�.� �D�e�n�o�v�a�n�;� 
�D�i�s�p�a�t�c�h� �b�y� �R�.� �B�i�r�t�l�e�s�,� �N�.� �G�a�n�e�,� �C�.� �H�u�b�n�e�r�,� �N�.� �D�e�n�t�,� �J�.� �S�c�a�y�s�h�r�o�o�k�,� �H�.� �J�o�n�e�s� �w�i�t�h� �f�a�m�i�l�i�e�s�.� 
�S�t�e�n�c�l�l�s�:� �N�.� �P�r�i�c�e�.� �A�d�v�e�r�t�i�s�i�n�g� �a�n�d� �S�a�l�e�s� �R�e�p�r�e�s�e�n�t�a�t�l�v�e�s� �I�n� �e�a�c�h� �S�t�a�t�e�.� 
�M�A�I�L ��A�d�d�r�e�s�s� �m�a�l�l� �t�o� �t�h�e� �E�d�i�t�o�r�,� �8�6�0� �H�e�n�r�y� �L�a�w�s�o�n� �D�r�i�v�e�,� �P�l�c�n�l�c� �P�o�l�n�t�,� �N�.�S�.�W�.� �2�2�1�3�.� 

�P�l�e�a�s�e� �d�o� �n�o�t� �p�h�o�n�e� �o�r� �c�a�l�l� �a�t� �p�r�l�v�a�t�e� �h�o�m�e ��e�n�q�u�i�r�l�e�s� �b�y� �m�a�l�l� �o�n�l�y�.� 
�S�U�B�S�C�R�I�P�T�I�O�N ��M�e�m�b�e�r�s�:� �A�p�p�l�y� �t�o� �S�t�a�t�e� �S�e�c�r�e�t�a�r�y� �a�b�o�v�e�.� 

�N�O�N�-�M�E�M�B�E�R�S�:� �Y�o�u� �m�a�y� �r�e�c�e�l�v�e� �t�h�e� �n�e�x�t� �4� �I�s�s�u�e�s� �d�i�r�e�c�t� �t�o� �y�o�u�r� �h�o�m�e� �b�y� 
�f�o�r�w�a�r�d�i�n�g� �a�n� �a�n�n�u�a�l� �s�u�b�s�c�r�i�p�t�i�o�n� �o�f� �$�1�.�8�0�.� �O�v�e�r�s�e�a�s� �s�u�b�s�c�r�i�p�t�i�o�n�s� �$�2�.�7�0� �A�u�s�t�.�,� �$�1�.�6�0� �I�n� �n�e�w� 
�E�n�g�l�i�s�h� �c�u�r�r�e�n�c�y� �o�r� �$�4�.�0�0� �U�.�S�.� 

�F�A�C�I�L�I�T�I�E�S� �A�V�A�I�L�A�B�L�E� �T�O� �M�E�M�B�E�R�S� 
�M�e�e�t�i�n�g�s� �o�f� �m�e�m�b�e�r�s� �I�n� �l�o�c�a�l� �s�u�b�u�r�b�a�n� �o�r� �t�o�w�n� �g�r�o�u�p�s�.� �R�e�g�u�l�a�r� �m�e�e�t�i�n�g�s� �w�i�t�h� 

�I�l�l�u�s�t�r�a�t�e�d� �a�d�d�r�e�s�s�e�s� �I�n� �c�a�p�l�t�a�l� �c�l�t�l�e�s� �a�n�d� �m�a�j�o�r� �r�e�g�l�o�n�a�l� �c�e�n�t�r�e�s�,� �f�r�e�e� �s�u�p�p�l�y� �o�f� �s�e�e�d� �a�n�d� 
�a�d�v�i�c�e� �o�n� �c�u�l�t�l�v�a�t�i�o�n�,� �f�i�e�l�d� �t�r�i�p�s�,� �f�l�o�w�e�r� �s�h�o�w�s�,� �p�u�b�l�i�c�a�t�i�o�n�s� �(�A�u�s�t�r�a�l�i�a�n� �P�l�a�n�t�s� �a�s� �w�e�l�l� �a�s� 
�S�t�a�t�e� �n�e�w�s� �j�o�u�r�n�a�l�s�)� �a�n�d� �p�a�r�t�i�c�i�p�a�t�i�o�n� �I�n� �S�t�u�d�y� �G�r�o�u�p�s� �I�n�t�o� �c�u�l�t�l�v�a�t�i�o�n� �o�f� �s�e�l�e�c�t�e�d� �g�r�o�u�p�s� 
�o�f� �p�l�a�n�t�s� �s�u�c�h� �a�s� �O�r�c�h�i�d�s�,� �F�e�r�n�s�,� �W�a�t�t�l�e�s�,� �G�r�e�v�i�l�l�e�a�,� �H�a�k�e�a�,� �B�a�n�k�s�l�a�,� �N�a�t�l�v�e� �I�r�l�s� �a�n�d� �L�l�l�l�e�s�,� 
�M�i�n�t� �B�u�s�h�e�s�,� �B�o�r�o�n�l�a�,� �P�e�a�-�f�l�o�w�e�r�e�d� �P�l�a�n�t�s�,� �e�t�c�.� �E�n�q�u�i�r�l�e�s� �t�o� �S�t�a�t�e� �S�e�c�r�e�t�a�r�l�e�s� �l�l�s�t�e�d� �a�b�o�v�e� 
�b�y� �m�a�l�l�.� 

�P�A�S�T� �I�S�S�U�E�S� �O�F�  ��A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S �� �A�V�A�I�L�A�B�L�E� 
�B�e�c�a�u�s�e� �o�f� �t�h�e� �v�a�s�t� �w�e�a�l�t�h� �o�f� �o�u�r� �f�l�o�r�a� �t�h�e�r�e� �I�s� �v�e�r�y� �l�i�t�t�l�e� �r�e�p�e�t�i�t�i�o�n�.� 
�V�O�L�U�M�E� �N�o�.� �1� �l�I�s�s�u�e�s� �1�-�1�2�,� �n�o� �l�o�n�g�e�r� �a�v�a�l�l�a�b�l�e� �b�o�u�n�d� �b�u�t� �I�s�s�u�e�s� �5�,� �6�,� �7� �&� �9� �a�r�e� 

�a�v�a�l�l�a�b�i�e� �a�t� �4�5�c� �e�a�c�h�,� �$�1�.�8�5� �I�n�c�l�.� �p�o�s�t�a�g�e�.� �H�o�w�e�v�e�r� �I�t� �I�s� �p�r�o�p�o�s�e�d� �t�o� �r�e�p�r�i�n�t� �V�o�l�u�m�e� �1� �a�s� �a� 
�f�u�l�l�y� �b�o�u�n�d� �b�o�o�k� �a�t� �a� �d�a�t�e� �I�n� �t�h�e� �f�u�t�u�r�e� �n�o�t� �y�e�t� �d�e�c�l�d�e�d� �u�p�o�n�.� 

�V�O�L�U�M�E� �N�o�.� �2�,� �I�s�s�u�e�s� �1�3�-�2�0�,� �a�l�l� �a�v�a�l�l�a�b�l�e� �o�n�l�y� �f�u�l�l�y� �b�o�u�n�d� �a�t� �$�6�.�0�0� �p�l�u�s� �2�0�c� �p�o�s�t�a�g�e�.� 
�I�n�c�l�u�d�i�n�g�  � � ��A� �D�e�s�c�r�i�p�t�i�v�e� �C�a�t�a�l�o�g�u�e� �o�f� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s ��.� 

�V�O� �N�o�.� �3�,� �I�s�s�u�e�s� �2�1�-�2�8�,� �a�i�l� �a�v�a�l�l�a�b�l�e� �o�n�l�y� �f�u�l�l�y� �b�o�u�n�d� �a�t� �$�6�.�0�0� �p�l�u�s� �2�0�c� �p�o�s�t�a�g�e�,� 
�I�n�c�l�u�d�i�n�g� �a�l�s�o�  � ��C�a�t�a�l�o�g�u�e� �o�f� �C�u�l�t�i�v�a�t�e�d� �A�u�s�t�r�a�l�i�a�n� �N�a�t�l�v�e� �P�l�a�n�t�s � �� �v�a�l�u�e�d� �a�t� �$�3�.�0�0�.� 

�V�O�L�U�M�E� �N�o�.� �4�,� �I�s�s�u�e�s� �2�9�-�3�6�,� �a�l�l� �a�v�a�l�l�a�b�l�e� �o�n�l�y� �t�u�l�l�y� �b�o�u�n�d� �a�t� �$�6�.�0�0� �p�l�u�s� �2�0�c� �p�o�s�t�a�g�e�,� 
�I�n�c�l�u�d�i�n�g�  ��W�e�s�t�e�r�n� �A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s� �f�o�r� �H�o�r�t�l�c�u�l�t�u�r�e ��P�a�r�t� �1 �� �v�a�l�u�e�d� �a�t� �$�3�.�0�0�-� 

�V�O�L�U�M�E� �N�o�.� �5�,� �I�s�s�u�e�s� �3�7�-�4�4� �a�l�l� �a�v�a�l�l�a�b�l�e� �o�n�l�y� �f�u�l�l�y� �b�o�u�n�d� �a�t� �$�6�.�0�0� �p�l�u�s� �2�0�c� �p�o�s�t�a�g�e� 
�I�n�c�l�u�d�i�n�g�  ��T�h�e� �L�a�n�g�u�a�g�e� �o�f� �B�o�t�a�n�y�' ��,� �a� �v�a�l�u�a�b�l�e� �r�e�f�e�r�e�n�c�e� �t�o� �w�o�r�d�s� �a�n�d� �t�e�r�m�s�.� 

�V�O�L�U�M�E� �N�o�.� �6�,� �I�s�s�u�e�s� �4�5�-�5�2�.� �A�v�a�l�l�a�b�l�e� �f�u�l�l�y� �b�o�u�n�d� �a�t� �$�6�.�0�0� �p�l�u�s� �2�0�c� �p�o�s�t�a�g�e� �I�n�c�l�u�d�i�n�g� 
 ��W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a�n� �P�l�a�n�t�s� �f�o�r� �H�o�r�t�i�c�u�l�t�u�r�e ��P�a�r�t� �1�1�"� �v�a�l�u�e�d� �a�t� �$�3�.�0�0�.� �A�v�a�l�l�a�b�l�e� �N�o�v�e�m�b�e�r� �1�9�7�3�.� 

�W�H�E�N� �&� �W�H�E�R�E� �A�R�E� �W�E� �G�O�I�N�G� 
�I�s�s�u�e�s� �o�f�  � � ��A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s �� �h�a�v�e� �g�o�t� �v�e�r�y� �m�u�c�h� �b�e�h�i�n�d�.� �S�o�m�e� �h�a�v�e� �n�o�t� �b�e�e�n� �t�o� �t�h�e� 

�s�t�a�n�d�a�r�d� �w�e� �d�e�s�l�r�e�.� �A�r�e� �w�e� �p�r�o�d�u�c�i�n�g� �a�r�t�i�c�l�e�s� �t�h�a�t� �a�r�e� �w�a�n�t�e�d� �a�n�d� �n�e�e�d�e�d�?� �T�h�e�r�e� �I�s� �l�l�t�t�l�e� 
�d�o�u�b�t� �t�h�a�t� �t�h�e� �e�d�i�t�o�r�l�a�l� �s�t�a�f�f� �h�a�s� �h�a�d� �a� �b�a�d� �t�i�m�e� �a�n�d� �y�o�u� �h�a�v�e� �b�e�e�n� �v�e�r�y� �p�a�t�i�e�n�t�.� �O�u�r� 
�p�r�i�n�t�e�r� �h�a�s� �h�a�d� �a� �v�e�r�y� �b�a�d� �t�i�m�e� �a�l�s�o� �b�u�t� �1� �h�a�v�e� �s�t�u�c�k� �w�i�t�h� �h�i�m� �a�n�d� �|� �a�m� �s�u�r�e� �w�e� 
�w�i�l�l� �s�e�e� �a� �b�l�g� �I�m�p�r�o�v�e�m�e�n�t� �I�n� �t�h�e� �f�u�t�u�r�e�.� �H�e� �n�o�w� �h�a�s� �a� �v�e�r�y� �c�o�m�p�e�t�e�n�t� �s�t�a�f�f� �t�o� �p�r�o�v�i�d�e� 
�t�h�e� �b�e�s�t� �q�u�a�l�i�t�y� �a�n�d� �s�e�r�v�i�c�e�.� 

�T�h�e� �P�a�r�t� �2� �o�f�  � � ��W�e�s�t� �A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s� �f�o�r� �H�o�r�t�l�c�u�l�t�u�r�e � �� �w�a�s� �d�e�l�a�y�e�d� �d�u�e� �t�o� �t�h�e� �s�e�r�l�o�u�s� 
�l�l�i�n�e�s�s� �o�f� �t�h�e� �a�u�t�h�o�r� �a�n�d� �t�h�e�n� �i�u�v� �t�h�e� �p�r�i�n�t�i�n�g� �d�e�l�a�y�s�.� �T�h�i�s� �h�a�s�,� �I�n� �t�u�r�n�,� �e�f�f�e�c�t�e�d� �t�h�e� 
�b�i�n�d�i�n�g� �o�f� �V�o�l�.� �6� �w�h�i�c�h� �w�i�l�l� �n�o�w� �b�e� �r�e�a�d�y� �I�n� �D�e�c�e�m�b�e�r�,� �1�9�7�3�.� �T�h�e� �I�n�d�e�x� �t�o� �a�l�l� �s�i�x� 
�v�o�l�u�m�e�s� �o�f�  � ��A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s � �� �n�e�e�d�e�d� �c�o�n�s�l�d�e�r�a�b�l�e� �c�h�e�c�k�i�n�g� �b�y� �a� �c�o�m�p�e�t�e�n�t� �b�o�t�a�n�i�s�t� 
�a�n�d� �t�h�i�s� �I�s� �a�t� �l�a�s�t� �I�n� �h�a�n�d� �f�o�l�l�o�w�i�n�g� �d�I�l�s�a�p�p�o�l�i�n�t�m�e�n�t�s�.� 

�W�e� �w�o�r�k� �I�n� �a�n� �h�o�n�o�r�a�r�y� �c�a�p�a�c�l�t�y� �a�n�d� �t�h�e�s�e� �d�i�s�r�u�p�t�i�o�n�s� �t�o� �t�h�e� �s�e�t� �p�a�t�t�e�r�n� �c�a�u�s�e� �a� 
�c�o�n�s�l�d�e�r�a�b�l�e� �I�n�c�r�e�a�s�e� �I�n� �t�h�e� �w�o�r�k� �l�o�a�d� �F�o�r�t�u�n�a�t�e�l�y� �m�o�s�t� �m�e�m�b�e�r�s� �h�a�v�e� �b�e�e�n� �v�e�r�y� �p�a�t�l�e�n�t�.� 
�D�e�l�a�y�s� �w�l�l�l� �b�e� �r�e�f�l�e�c�t�e�d� �I�n� �t�h�e� �n�e�x�t� �t�w�o� �I�s�s�u�e�s�.� 

�T�h�e� �p�r�i�c�e� �h�a�s� �r�e�m�a�l�n�e�d� �u�n�c�h�a�n�g�e�d� �s�i�n�c�e� �1�9�5�9�,� �p�o�s�s�i�b�l�y� �a� �r�e�c�o�r�d� �I�n� �t�h�l�s� �p�e�r�l�o�d� �o�f� 
�r�i�s�i�n�g� �c�o�s�t�s�.� �T�h�e� �p�e�n�d�i�n�g� �p�r�i�c�e� �I�n�c�r�e�a�s�e�s� �o�n� �p�o�s�t�a�g�e� �w�l�l�l� �d�e�m�a�n�d� �a� �c�o�n�s�l�d�e�r�a�b�l�e� �r�i�s�e�.� 
�T�h�e� �p�e�r�i�o�d�i�c�a�l� �h�a�s� �b�e�e�n� �e�x�c�e�l�l�e�n�t� �v�a�l�u�e� �f�o�r� �i�t�s� �p�r�i�c�e� �a�n�d� �w�e� �s�h�a�l�l� �m�a�k�e� �e�v�e�r�y� �e�f�f�o�r�t� 
�t�o� �I�n�c�r�e�a�s�e� �i�t�s� �a�r�e�a� �o�f� �I�n�t�e�r�e�s�t� �a�n�d� �v�a�l�u�e� �t�o� �y�o�u� �I�n� �r�e�t�u�r�n� �f�o�r� �y�o�u�r� �s�u�p�p�o�r�t� �I�n� �t�h�e� �f�u�t�u�r�e ��E�d�I�t�o�r�.� 



�S�e�p�t�e�m�b�e�r�,� �1�9�7�3� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��B�O�O�K�S� �P�a�g�e� �2�0�3 ��V�o�l�.� �7� 

�B�O�O�K�S� �O�N� �A�U�S�T�R�A�L�I�A�N� �W�I�L�D�F�L�O�W�E�R�S� 
�T�h�e� �p�e�r�l�o�d�i�c�a�l�  � ��A�u�s�t�r�a�l�l�a�n� �P�l�a�n�t�s �� �w�i�t�h� �I�t�s� �5�5� �b�a�c�k� �I�s�s�u�e�s�,� �i�s� �t�h�e� �b�e�s�t� �r�e�f�e�r�e�n�c�e� �t�o� 

�A�u�s�t�r�a�i�i�a ��s� � �w�i�l�d�f�l�o�w�e�r�s�.� �W�e� �p�r�o�d�u�c�e� �o�t�h�e�r� �s�u�p�p�l�e�m�e�n�t�a�r�y� �b�o�o�k�s� �a�d�v�e�r�t�i�s�e�d� �i�n� �p�r�e�v�i�o�u�s� 
�i�s�s�u�e�s�.� �T�h�e�r�e� �a�r�e� �s�o�m�e� �v�z�a�r�y� �g�o�o�d� �b�o�o�k�s� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �o�t�h�e�r� �p�u�b�l�i�s�h�e�r�s� �w�h�i�c�h� �t�h�e� �e�d�i�t�o�r� 
�i�s� �p�r�e�p�a�r�e�d� �t�o� �r�e�c�o�m�m�e�n�d� �a�s� �t�h�e� �b�e�s�t� �a�n�d� �m�o�s�t� �s�u�i�t�a�b�l�e� �a�s� �r�e�v�i�e�w�e�d� �b�e�l�o�w�.� �T�h�e� �m�a�r�k�e�t� �h�a�s� 
�b�e�e�n� �s�w�a�m�p�e�d� �w�i�t�h� �s�m�a�l�l� �w�e�l�!�l� �i�l�l�u�s�t�r�a�t�e�d� �b�o�o�k�s� �w�h�i�c�h� �a�r�e� �r�e�v�i�e�w�e�d� �a�s� �t�h�e�y� �b�e�c�o�m�e� 
�a�v�a�i�l�a�b�l�e� �b�u�t� �t�h�e� �t�r�e�a�t�m�e�n�t� �i�s� �o�f�t�e�n�,� �s�h�a�l�l�o�w� �a�n�d� �o�v�e�r� �c�o�m�m�e�r�c�i�a�l� �b�e�i�n�g� �r�e�a�l�l�y� �o�n�l�y� �a� 
�c�o�l�l�e�c�t�i�o�n� �o�f� �p�r�e�t�t�y� �c�o�l�o�u�r� �p�l�a�t�e�s� �o�f� �t�h�e� �s�a�m�e� �o�f�t�e�n� �p�h�o�t�o�g�r�a�p�h�e�d� �s�p�e�c�i�e�s�.� �I�n� �m�a�k�i�n�g� 
�t�h�e�s�e� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �|� �d�o� �n�o�t� �w�i�s�h� �t�o� �d�e�v�a�l�u�e� �m�a�n�y� �o�f� �t�h�e� �f�i�n�e� �b�o�o�k�s� �a�v�a�i�l�a�b�l�e� �b�u�t� 
�s�i�m�p�l�y� �t�o� �p�r�o�v�i�d�e� �a� �s�e�r�v�i�c�e� �t�o� �t�h�e� �r�e�a�d�e�r�.� �I�t� �i�s� �i�n�e�v�i�t�a�b�l�e� �t�h�a�t� �|� �h�a�v�e� �o�v�e�r�i�o�o�k�e�d� �a� 
�v�a�l�u�a�b�l�e� �r�e�f�e�r�e�n�c�e� �f�o�r� �w�h�i�c�h� �|� �a�p�o�l�o�g�i�s�e� �t�o� �t�h�e� �a�u�t�h�o�r ��E�d�i�t�o�r�.� 
�D�E�S�I�G�N�I�N�G� �A�U�S�T�R�A�L�I�A�N� �B�U�S�H� �G�A�R�D�E�N�S� �b�y� �B�e�t�t�y� �M�a�l�o�n�e�y� �a�n�d� �J�e�a�n� �W�a�l�k�e�r�  �� 
�P�r�i�c�e� �$�1�.�5�0� �p�l�u�s� �3�0�c� �p�o�s�t�a�g�e�.� 

�F�i�r�s�t� �r�e�v�i�e�w�e�d� �i�n� �o�u�r� �N�o�.� �2�8� �i�s�s�u�e�,� �t�h�i�s� �v�a�l�u�a�b�l�e� �l�i�t�t�l�e� �b�o�o�k� �q�u�i�c�k�l�y� �w�e�n�t� �o�u�t� �o�f� 
�p�r�i�n�t�.� �A�f�t�e�r� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� �g�e�n�e�r�a�l� �a�s�p�e�c�t�s� �o�f� �g�r�o�u�n�d� �c�o�v�e�r� �a�n�d� �t�r�e�a�t�m�e�n�t�,� �t�h�e� �u�s�e� �o�f� 
�w�o�o�d�,� �t�r�e�e�s�,� �s�t�o�n�e� �a�n�d� �w�a�t�e�r� �i�n� �a� �l�a�n�d�s�c�a�p�e�,� �t�h�e� �p�r�a�c�t�i�c�a�l� �p�r�o�b�l�e�m� �o�f� �h�o�w� �t�o� �c�r�e�a�t�e� 
�a� �b�u�s�h� �s�e�t�t�i�n�g� �o�n� �a� �b�l�o�c�k� �o�n�l�y� �5�0� �f�t�.� �w�i�d�e� �i�n� �a� �s�u�b�u�r�b�a�n� �a�r�e�a�,� �i�s� �s�q�u�a�r�e�l�y� �f�a�c�e�d�.� �A�c�t�u�a�l� 
�e�x�a�m�p�l�e�s� �d�e�t�a�i�l� �t�h�e� �t�r�e�a�t�m�e�n�t� �a�n�d� �p�l�a�n�t�s� �r�e�c�o�m�m�e�n�d�e�d�.� �T�h�e� �b�o�o�k� �r�e�f�l�e�c�t�s� �t�h�e� �c�o�m�p�e�t�e�n�c�e� 
�a�n�d� �e�x�p�e�r�i�e�n�c�e� �o�f� �t�h�e� �a�u�t�h�o�r�s� �a�n�d� �t�h�e�i�r� �f�e�e�l�i�n�g� �o�f� �i�n�t�i�m�a�c�y� �w�i�t�h� �t�h�e� �s�u�b�j�e�c�t�.� �I�l�l�u�s�t�r�a�t�i�o�n�s� 
�a�n�d� �s�k�e�t�c�h�e�s� �a�r�e� �o�n�l�y� �i�n� �b�l�a�c�k� �a�n�d� �w�h�i�t�e� �b�u�t� �t�h�e� �c�o�m�p�e�t�e�n�c�e� �a�n�d� �s�k�i�l�l� �o�f� �B�e�t�t�y� �M�a�l�o�n�e�y� 
�i�s� �s�h�o�w�n� �i�n� �s�k�e�t�c�h�e�s� �i�n� �I�s�s�u�e�s� �o�f�  � ��A�u�s�t�r�a�l�i�a�n� �P�l�a�n�t�s ��,� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �l�a�s�t� �o�n�e�.� 
�M�O�R�E� �A�B�O�U�T� �B�U�S�H� �G�A�R�D�E�N�S ��A� �s�e�q�u�e�l� �t�o� �a�b�o�v�e�  ��_� �P�r�i�c�e� �$�1�.�5�0� �p�l�u�s� �3�0�c� �p�o�s�t�a�g�e� 

�T�h�i�s� �b�o�o�k� �a�l�s�o� �q�u�i�c�k�l�y� �s�o�l�d� �o�u�t� �b�u�t� �i�s� �n�o�w� �a�v�a�i�l�a�b�l�e�.� �T�h�e� �t�h�e�m�e�  � ��p�r�e�s�e�r�v�e� �y�o�u�r� 
�o�w�n� �l�i�t�t�l�e� �c�o�r�n�e�r� �o�f� �b�u�s�h�l�a�n�d� �i�n� �y�o�u�r� �h�o�m�e� �g�a�r�d�e�n � �� �i�s� �m�a�i�n�t�a�i�n�e�d� �w�i�t�h� �m�a�n�y� �p�r�a�c�t�i�c�a�l� 
�s�o�l�u�t�i�o�n�s� �t�h�a�t� �m�a�y� �s�u�i�t� �y�o�u�r� �n�e�e�d�s�.� 
�F�L�O�W�E�R�S� �A�N�D� �P�L�A�N�T�S� �O�F� �W�E�S�T�E�R�N� �A�U�S�T�R�A�L�I�A�  �� �P�r�i�c�e� �$�1�6�.�9�5� �p�l�u�s� �5�5�c� �p�o�s�t�a�g�e� 
�b�y� �R�i�c�a� �E�r�i�c�k�s�o�n�,� �M�.� �K�.� �M�o�r�c�o�m�b�e�,� �A�.� �S�.� �G�e�o�r�g�e� �a�n�d� �N�.� �G�.� �M�a�r�c�h�a�n�t�.� 

�A� �f�u�l�l�e�r� �r�e�p�o�r�t� �w�i�l�l� �a�p�p�e�a�r� �i�n� �t�h�e� �n�e�x�t� �i�s�s�u�e� �a�s� �t�h�i�s� �f�a�b�u�l�o�u�s� �b�o�o�k� �h�a�s� �j�u�s�t� �b�e�c�o�m�e� 
�a�v�a�i�l�a�b�l�e�.� �T�h�e�r�e� �i�s� �l�i�t�t�l�e� �d�o�u�b�t� �t�h�a�t� �t�h�i�s� �b�o�o�k� �w�i�l�l� �b�e� �t�h�e� �b�e�s�t� �e�v�e�r� �o�n� �W�.�A�.� �w�i�l�d�f�l�o�w�e�r�s �� 
�1�1�%� �i�n�.� �x� �9� �i�n�.�,� �2�1�6� �p�a�g�e�s� �w�i�t�h� �5�0�0� �c�o�l�o�u�r� �p�l�a�t�e�s�.� �T�h�o�s�e� �w�h�o� �h�a�v�e� �i�t�s� �s�i�s�t�e�r� �b�o�o�k�,� 
 ��F�l�o�w�e�r�s� �a�n�d� �P�l�a�n�t�s� �o�f� �V�i�c�t�o�r�i�a �� �w�i�l�l� �k�n�o�w� �w�h�a�t� �a� �r�e�m�a�r�k�a�b�l�e� �j�o�b� �t�h�i�s� �p�u�b�l�i�s�h�e�r� �d�o�e�s�;� 
�t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �c�o�l�o�u�r� �p�l�a�t�e�s� �a�n�d� �t�h�e� �c�a�r�e�f�u�l� �s�e�l�e�c�t�i�o�n� �o�f� �s�p�e�c�i�e�s� �a�n�d� �p�r�e�s�e�n�t�a�t�i�o�n�.� 
�O�n�e� �h�a�s� �t�h�e�n� �o�n�l�y� �t�o� �s�e�e� �t�h�e� �a�u�t�h�o�r�s�;� �R�i�c�a� �E�r�i�c�k�s�o�n�,� �a�u�t�h�o�r� �o�f� �m�a�n�y� �b�o�o�k�s� �o�n� �w�i�l�d�f�l�o�w�e�r�s� 
�a�n�d� �r�e�n�o�w�n�e�d� �b�o�t�a�n�i�s�t�;� �M�i�c�h�a�e�l� �M�o�r�c�o�m�b�e�,� �p�h�o�t�o�g�r�a�p�h�e�r� �f�o�r� �s�o� �m�a�n�y� �t�o�p� �q�u�a�l�i�t�y� �b�o�o�k�s� 
�o�n� �A�u�s�t�r�a�l�i�a�;� �A�l�e�c� �G�e�o�r�g�e�,� �t�h�e� �l�e�a�d�i�n�g� �b�o�t�a�n�i�s�t� �o�n� �W�.�A�.� �f�l�o�r�a�,� �a�n�d� �N�.� �M�a�r�c�h�a�n�t�.� �A� �p�i�c�t�o�r�i�a�l� 
�p�r�e�s�e�n�t�a�t�i�o�n� �w�i�t�h� �s�i�m�p�l�e� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �t�h�e� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a� �f�l�o�r�a� �t�h�a�t� �w�i�l�l� �b�e� �u�n�e�q�u�a�l�l�e�d�.� 
�F�L�O�W�E�R�S� �A�N�D� �P�L�A�N�T�S� �O�F� �V�I�C�T�O�R�I�A� �P�r�i�c�e� �$�1�5�.�9�5� �p�l�u�s� �5�5�c� �p�o�s�t�a�g�e� 
�b�y� �J�.� �H�.� �W�i�l�l�i�s�,� �C�.� �R�.� �C�o�c�h�r�a�n�e�,� �B�.� �A�.� �F�u�h�r�e�r�,� �E� �R�.� �R�o�t�h�e�r�h�a�m�.� 

�T�h�i�s� �f�a�b�u�l�o�u�s� �b�o�o�k� �h�a�s� �b�e�e�n� �r�e�p�r�i�n�t�e�d�.� �W�e� �h�a�v�e� �r�e�v�i�e�w�e�d� �t�h�i�s� �b�o�o�k� �o�f�t�e�n� �I�n� �t�h�e� 
�p�a�s�t� �( ��A�u�s�t�r�a�l�i�a�n� �P�l�a�n�t�s � ��,� �i�s�s�u�e� �n�o�.� �3�6�)� �a�s� �i�t� �s�e�t�s� �a� �n�e�w� �h�i�g�h� �i�n� �t�h�e� �s�t�a�n�d�a�r�d� �o�f� 
�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �w�i�l�d�f�l�o�w�e�r�s� �i�n� �a�n� �a�r�e�a�.� �I�t� �w�a�s� �s�o� �e�a�g�e�r�l�y� �s�o�u�g�h�t� �a�f�t�e�r� �b�y� �t�h�o�s�e� �w�h�o� 
�w�a�n�t� �a� �b�o�o�k� �t�h�a�t� �s�h�o�w�s� �t�h�e� �e�n�t�i�r�e� �r�a�n�g�e� �o�f� �w�i�l�d�f�l�o�w�e�r�s� �i�n� �f�u�l�l� �c�o�l�o�u�r�,� �g�r�o�u�p�e�d� �a�s� �f�o�u�n�d� �I�n� 
�v�a�r�i�o�u�s� �a�r�e�a�s� �o�f� �V�i�c�t�o�r�i�a�,� �i�t� �q�u�i�c�k�l�y� �s�o�l�d� �o�u�t�.� �W�i�t�h� �t�h�e� �a�u�t�h�o�r�s� �a�n�d� �p�h�o�t�o�g�r�a�p�h�e�r�s� �a�s� 
�l�i�s�t�e�d�,� �h�e�a�d�e�d� �b�y� �J�i�m� �W�i�l�l�i�s�,� �t�h�e� �n�o�b�l�e�m�a�n� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �b�o�t�a�n�i�s�t�s�,� �t�h�i�s� �b�o�o�k� �s�h�o�u�l�d� 
�b�e� �o�w�n�e�d� �b�y� �a�l�l� �w�i�l�d�f�l�o�w�e�r� �e�n�t�h�u�s�i�a�s�t�s�.� 
�F�L�O�R�A� �O�F� �T�H�E� �S�Y�D�N�E�Y� �R�E�G�I�O�N�  �� �P�r�i�c�e� �$�1�3�.�9�5� �p�l�u�s� �5�5�c� �p�o�s�t�a�g�e� 

�N�o�t� �a� �n�e�w� �b�o�o�k� �b�u�t� �w�o�r�t�h�y� �o�f� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �I�n� �t�h�i�s� �l�i�s�t�i�n�g� �o�f� �t�h�e� �b�e�s�t� �b�o�o�k�s� �o�n� 
�w�i�l�d�f�l�o�w�e�r�s�.� �N�o�t� �i�n� �t�h�e� �s�a�m�e� �s�t�y�l�e� �o�f� �t�h�e� �t�w�o� �a�b�o�v�e�,� �o�r�i�g�i�n�a�l�l�y� �p�r�o�d�u�c�e�d� �a�s� �a� �r�e�f�e�r�e�n�c�e� 
�t�o� �s�t�u�d�e�n�t�s� �o�f� �b�o�t�a�n�y� �e�n�t�e�r�i�n�g� �t�h�e� �U�n�i�v�e�r�s�i�t�i�e�s� �i�n� �S�y�d�n�e�y�,� �t�h�i�s� �i�s� �a� �m�o�s�t� �v�a�l�u�a�b�l�e� �r�e�f�e�r�e�n�c�e�.� 
�H�A�N�D�B�O�O�K� �T�O� �P�L�A�N�T�S� �I�N� �V�I�C�T�O�R�I�A ��V�o�!�.� �2� �b�y� �J�.� �H�.� �W�i�l�l�i�s�  �� �P�r�i�c�e� �$�2�1�.�0�0� �p�l�u�s� �5�0�c� �p�o�s�t�a�g�e� 

�S�i�m�i�l�a�r� �t�o� �* ��F�l�o�r�a� �o�f� �S�y�d�n�e�y� �.� �.� �.� �'� �a�b�o�v�e�,� �w�i�t�h�o�u�t� �t�h�e� �c�o�l�o�u�r� �i�l�l�u�s�t�r�a�t�i�o�n�s�,� �t�h�i�s� �I�s� 
�a�n� �i�n�v�a�l�u�a�b�l�e� �r�e�f�e�r�e�n�c�e� �a�n�d� �i�f� �u�s�e�d� �w�i�t�h�  � ��F�l�o�w�e�r�s� �a�n�d� �P�l�a�n�t�s� �o�f� �V�i�c�t�o�r�i�a �� �a�b�o�v�e� �I�s� 
�a� �c�o�m�p�l�e�t�e� �r�e�f�e�r�e�n�c�e� �f�o�r� �a�l�l� �w�i�l�d�f�l�o�w�e�r� �l�o�v�e�r�s� �i�n� �V�i�c�t�o�r�i�a�.� 
�W�E�S�T�E�R�N� �A�U�S�T�R�A�L�I�A�N� �N�A�T�I�V�E� �P�L�A�N�T�S� �I�N� �C�U�L�T�I�V�A�T�I�O�N� �b�y� �A�.� �R�.� �F�a�i�r�a�l�l ��P�r�i�c�e� �$�1�0�.�5�0� 
�p�l�u�s� �5�0�c� �p�o�s�t�a�g�e�.� 

�W�r�i�t�t�e�n� �b�y� �a� �w�o�r�l�d� �r�e�n�o�w�n� �h�o�r�t�i�c�u�l�t�u�r�a�l�i�s�t� �t�h�i�s� �b�e�a�u�t�i�f�u�l�l�y� �i�l�l�u�s�t�r�a�t�e�d� �b�o�o�k� �I�s� �a� 
�v�a�l�u�a�b�l�e� �g�u�i�d�e� �t�o� �t�h�o�s�e� �w�h�o� �w�i�s�h� �t�o� �g�r�o�w� �t�h�e� �p�l�a�n�t�s� �s�o� �w�e�l�l� �i�l�l�u�s�t�r�a�t�e�d� �i�n�  ��F�l�o�w�e�r� �a�n�d� 
�P�l�a�n�t�s� �o�f� �W�e�s�t�e�r�n� �A�u�s�t�r�a�l�i�a �� �a�b�o�v�e�.� 

�B�O�O�K�S� �O�N� �A�U�S�T�R�A�L�I�A ��I�T�S� �S�C�E�N�E�R�Y�,� �A�N�I�M�A�L�S� �&� �W�I�L�D�F�L�O�W�E�R�S� 
�B�I�R�D�S� �O�F� �A�U�S�T�R�A�L�I�A� �b�y� �J�.� �D�.� �M�a�c�d�o�n�a�l�d�  �� �P�r�i�c�e� �$�1�8�.�5�0� �p�l�u�s� �6�0�c� �p�o�s�t�a�g�e� 

�A�l�l� �t�h�e� �b�i�r�d�s� �o�f� �A�u�s�t�r�a�l�i�a� �a�r�e� �d�e�s�c�r�i�b�e�d� �I�n� �g�r�o�u�p�s� �a�n�d� �i�l�l�u�s�t�r�a�t�e�d� �w�i�t�h� �l�i�n�e� �d�r�a�w�i�n�g�s� 
�a�n�d� �c�o�l�o�u�r� �p�l�a�t�e�s�.� �9�%� �i�n�.� �x� �7�%� �I�n�.� �5�5�2� �p�a�g�e�s�,� �t�h�i�s� �i�s� �a� �m�a�g�n�i�f�i�c�e�n�t� �b�o�o�k� �t�h�a�t� �w�i�l�l� 
�b�e�c�o�m�e� �t�h�e� �s�t�a�n�d�a�r�d� �o�f� �r�e�f�e�r�e�n�c�e�.� 
�O�T�H�E�R� �B�I�R�D� �B�O�O�K�S� �R�E�C�E�N�T�L�Y� �A�V�A�I�L�A�B�L�E� 

 ��B�i�r�d�s� �i�n� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �H�i�g�h� �C�o�u�n�t�r�y � � ��$�9�.�9�5� �p�l�u�s� �5�5�c�¢� �p�o�s�t�a�g�e�.� 
 � � ��H�a�n�d�b�o�o�k� �o�f� �A�u�s�t�r�a�l�i�a�n� �S�e�a� �B�i�r�d�s�" ��$�8�.�9�5� �p�l�u�s� �5�5�c� �p�o�s�t�a�g�e�.� 
 ��B�i�r�d�s� �i�n� �B�a�s�s� �S�t�r�a�i�t � � ��$�5�.�5�0� �p�l�u�s� �5�0�c� �p�o�s�t�a�g�e�.� 
 � ��A�u�s�t�r�a�l�i�a�n� �B�i�r�d�s� �i�n� �C�o�l�o�u�r � ��$�4�.�5�0� �p�l�u�s� �5�0�c� �p�o�s�t�a�g�e�.� 

�O�n� �O�u�r� �U�n�i�q�u�e� �F�a�u�n�a ��A�n�i�m�a�l�s� �&� �B�i�r�d�s� 
�M�o�s�t� �C�o�m�m�o�n� �B�i�r�d�s� �o�f� �A�u�s�t�r�a�l�i�a ��G�o�u�l�d�,� �S�e�r�v�e�n�t�y� �&� �C�h�i�s�h�o�l�m� �.�.�.� �$�1�5�.�0�0� �4�5�c� �p�o�s�t�a�g�e� 
�B�i�r�d�s� �o�f� �A�u�s�t�r�a�l�i�a ��M�o�r�c�o�m�b�e� �$�4�.�9�5� �3�5�c� �p�o�s�t�a�g�e� 
�A�u�s�t�r�a�l�i�a�n� �P�a�r�r�o�t�s� �b�y� �F�o�r�s�h�a�w� �$�2�9�.�9�5� �5�5�c� �p�o�s�t�a�g�e� 
�K�o�o�k�a�b�u�r�r�a�s� �b�y� �V�.� �P�a�r�r�y� �$�4�.�9�5� �3�5�c� �p�o�s�t�a�g�e� 
�B�u�t�t�e�r�f�l�i�e�s� �o�f� �t�h�e� �A�u�s�t�r�a�l�l�a�n�w�f�-�?�e�g�:�o�n ��b�y� �D�'�A�b�r�e�r�a� �.�.�.� �$�2�9�.�0�5� �5�5�¢� �p�o�s�t�a�g�e� 
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�A�u�s�t�r�a�l�i�a�n� �B�u�t�t�e�r�f�l�i�e�s� �i�n� �C�o�l�o�u�r ��B�u�r�n�s� �&� �R�o�t�h�e�r�h�a�m� �$�4�.�5�0� �3�0�c� �p�o�s�t�a�g�e� 
�T�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �b�y� �1�.� �B�e�n�n�e�t�t� �.�.�.� �$�6�.�9�5� �4�5�c� �p�o�s�t�a�g�e� 
�S�h�e�l�l�s� �a�n�d� �t�h�e� �S�e�a�s�h�o�r�e ��C�h�i�l�d� �&� �C�u�r�r�e�y� �$�4�.�0�5� �3�5�c� �p�o�s�t�a�g�e� 
�A�u�s�t�r�a�l�i�a�n� �M�a�r�s�u�p�i�a�l�s� �A�n�d� �O�t�h�e�r� �N�a�t�i�v�e� �M�a�m�m�a�/�s � ��M�o�r�c�o�m�b�e� �$�5�.�9�5� �4�5�c� �p�o�s�t�a�g�e� 
�A�u�s�t�r�a�l�i�a ��s� �I�n�s�e�c�t�s ��C�h�i�l�d� �&� �C�U�I�E�Y� �.�.�.�.�.�.�c�c�o�o�o�i�v�i�i�i�i�i�i�i�i�i�i�i�i�i�i�i�c�i�i�c�e� �$�4�.�9�5� �3�5�¢�c� �p�o�s�t�a�g�e� 

�Y�o�u�n�g� �N�a�t�u�r�e� �L�i�b�r�a�r�y� �f�o�r� �C�h�i�l�d�r�e�n� �8�-�1�2�;� �1�6� �p�a�g�e�s� �o�f� �c�o�l�o�u�r� �1�0�1�/�"�'� �X� �7�"� �' �� �e�a�c�h� �$�1�.�9�5� 
�+� �2�5�c� �p�o�s�t�a�g�e ��T�i�t�l�e�s�;� �K�a�n�g�a�r�o�o�s� �&� �W�a�l�l�a�b�i�e�s ��K�o�o�k�a�b�u�r�r�a�s� �&� �K�i�n�g�f�i�s�h�e�r�s ��T�h�e� �P�l�a�t�y�p�u�s �� 
�P�o�s�s�u�m�s�.



�P�a�g�e� �2�0�4 ��V�o�l�.� �7� �A�U�S�T�R�A�L�I�A�N� �P�L�A�N�T�S ��P�R�O�T�E�A�C�E�A�E� �S�e�p�t�e�m�b�e�r�,� �1�9�7�3� 

�T�E�L�O�P�E�A� �S�P�E�C�I�O�S�I�S�S�I�M�A ��N�.�S�.�W�.� �W�A�R�A�T�A�H� 
�T�h�i�s� �m�a�g�n�i�f�i�c�e�n�t� �p�l�a�n�t� �m�a�y� �b�e� �r�e�a�d�i�l�y� �g�r�o�w�n� �i�n� �t�h�e� �g�a�r�d�e�n�,� �g�i�v�e�n� �d�e�e�p� 

�w�e�l�l� �d�r�a�i�n�e�d� �g�o�o�d� �g�a�r�d�e�n� �s�o�i�l� �w�i�t�h� �p�l�e�n�t�y� �o�f� �w�a�t�e�r�.� �T�h�e�y� �a�r�e� �e�a�s�i�l�y� �g�r�o�w�n� 
�f�r�o�m� �s�e�e�d� �t�h�a�t� �i�s� �r�e�a�d�i�l�y� �a�v�a�i�l�a�b�l�e�.� �T�h�i�s� �i�s�s�u�e� �a�n�n�o�u�n�c�e�s� �s�u�c�c�e�s�s� �w�i�t�h� �a� 
�h�y�b�r�i�d� �o�f� �t�h�e� �N�.�S�.�W�.� �W�a�r�a�t�a�h� �a�n�d� �t�h�e� �B�r�a�i�d�w�o�o�d� �W�a�r�a�t�a�h� �b�o�t�h� �o�f� �w�h�i�c�h� 
�a�r�e� �i�l�l�u�s�t�r�a�t�e�d� �i�n� �f�u�l�l� �c�o�l�o�u�r� �o�n� �p�a�g�e�s� �1�6�8� �a�n�d� �1�6�9�.� 

�S�u�r�r�e�y� �B�e�a�t�t�y� �&� �S�o�n�s�,� �P�r�i�n�t�e�r�s


