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Summary   Since European colonisation began 
over 200 years ago, Australia has been flooded with 
plants, animals, insects and pathogens. While most 
pathogen and insect introductions were unintentional, 
the majority of animal and plant introductions were 
carefully planned with the aid of various acclimatisa-
tion societies and, in the case of most plants, by keen 
gardeners.

Supported by the CRC for Australian Weed 
Management, the Exotic Species Database project 
is reaching its final stages and this paper provides 
a preliminary summary of the project. Over the last 
two centuries 27,338 species of exotic plants have 
been introduced into Australia, roughly 40% more 
species than are naturally present in Australia. With 
3089 species already naturalised in Australia there 
are many more introduced species already here that 
could potentially naturalise at sometime in the future 
and many thousands more weeds overseas that have 
yet to reach Australia.

Keywords    Introduced,  flora,  naturalised,  data-
base,  census.

INTRODUCTION
Approximately 86,000 records form the basis of the 
CRC Database which was developed from numerous 
sources including nursery stock lists, catalogues, a 
Botanic Garden census, various databases, websites, 
books, pamphlets and personal communications. All 
these sources indicated that these species are, or were, 
in cultivation or introduced into Australia, either ac-
cidentally or for some purpose.

While the original intent of the project was to 
catalogue the introduced exotic species of Australia, it 
also became important to document the native species 
to clearly identify the introduced flora for analysis. 
The project also aims to document all plants that are 
regarded as weeds anywhere in the world. Publica-
tion of the book ‘A Global Compendium of Weeds’ 
(Randall 2002) was a significant first step and this 
work continues.

MATERIALS AND METHODS
Just over one hundred data sources were used to com-
pile the project dataset, but a master database of in 

The Australian Exotic Species Database, a CRC for Australian 
Weed Management project

 Roderick P. Randall
CRC for Australian Weed Management and Department of Agriculture and Food, Locked Bag 4, 

Bentley DC, Western Australia 6983, Australia

excess of 2000 other data sources was used to validate 
the names, provide references to the currently accepted 
names and provide further background information for 
each species. The project has also been supported by a 
team of seven CRC researchers who provided various 
inputs throughout the project’s life.

The database software used in this project was 
Filemaker Pro®, a Claris product which is a cross 
platform database capable of being run on Apple 
Macintosh and Windows operating systems. The final 
product began life as a Filemaker Pro 4® database and 
was completed using Filemaker Pro 8®. 

The main database comprises eight related tables 
linked by the species, with Genera/Family associations 
and currently contains a total of 2,100,369 records 
covering 575,588 taxa names. This database is continu-
ally being updated, refined and expanded with 118,000 
records added in the last 12 months alone. 

Most of the resources used to compile the dataset 
are publicly available nursery stock lists, books, web-
sites or papers. The Botanic Gardens Census was once 
available online as a text file. It is now available as a 
web based database (BGC 2006). A summary of the 
resources used to compile the exotic species database 
is shown in Table 1. 

Data verification   A great deal of time was spent veri-
fying over 9000 plant names, as many of the sources 
did not include author citations. Many thousands were 
either spelt incorrectly, used cultivar names as species 

Table 1.   Summarised data sources, numbers and ap-
proximate number of species covered by each.

Source No. Species

Australian botanic gardens 1 30,000

Books – mainly weed books 12 9,800

WA Department of Agriculture 3 10,900

Nursery industry lists 16 23,200

Various internet lists 13 2,100

Personal communications 27 7,500

Published journal papers 26 2,200
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names or could not be verified as a legitimate name. 
Many were also synonyms of more current names, 
these being detected by the master database and an-
notated with a link to the accepted name. The major 
references used in the verification process were the 
International Plant Names Index (IPNI 2004), Aus-
tralian Plant Names Index (APNI 2005), W3Tropicos 
(2005) and the Index Nominum Genericorum (ING 
2005) with others used as required.

RESULTS
Once sufficient data had been collected to establish a 
basic dataset, a number of queries were run to establish 
the various categories that could be used to describe 
each species status in Australia. These are described 
in Table 2 along with the number of species allocated 
to each class. 

In Table 2 a species can only belong to a single 
class, whereas in Table 1 a species may appear in sev-
eral sources. Table 2 classes, with one exception, refer 
to discrete species names and do not include cultivars 
and subtaxa of that species. These names were all 
placed in the class ‘Cultivated in Australia’ which is 
not included in the final taxa count for the number of 
introduced species.

The number of species covered by each group in 
Table 1 is an approximation due to the great difficultly 
of obtaining an exact figure for each source group. 
Practically, the query would take too long to input 
and the potential for errors too high. However at least 
86,000 records do make up the exotic species dataset 
and this covers a total of 64,933 names of which 47,477 
are valid plant names. 

Table 3 provides a summary of the two main 
classes of cultivated plants in Australia, exotic and na-
tive. A total of 36,414 species are found in cultivation, 
to some extent, somewhere in the country. Cultivation 
of some of these species would have been historical 
and may now be quite difficult to find or indeed may 
well now be extinct in Australia.

Table 4 was derived from a secondary database 
designed to find the most successful introduced genera 
in Australia. The Families represented here are the ten 
with the highest number of genera within whom all 
the introduced species have naturalised in Australia. 
Beyond these ten each successful genus generally only 
represents a single species introduction.

Table 5 collates the genera with the largest number 
of naturalised species. It is no real surprise that the 
genus Trifolium has the largest number of naturalised 
species, although this success is the result of a large 
introduction program by pasture scientists.

With a 30% success rate for the genus it could be 
argued that many species were either not well suited 

Table 2.   Classes selected for plant species in Australia 
with the number of species in each.

Class No. Comment

Alternate name 2,731 Synonyms

Invalid names 850 Cannot be verified

Cultivated in 
Australia

13,875 Only cultivars and 
subtaxa

Native 9,364

Cultivated native 9,720

Cultivated hybrid 
native

428

Cultivated and 
naturalised native

552

Naturalised native 75 Outside native range

Introduced 659

Introduced and 
cultivated

16,366

Introduced, cultivated 
and naturalised

2,124

Introduced and 
naturalised

965 No records of 
cultivation

Botanic gardens 7,224A Only in BG

TOTAL NAMES 64,933 = 47,477B valid names
A 845 names require verification. 
B After removal of the classes in italics.

Table 3.   Summary of classes of cultivated exotic and 
native species in Australia.

Source No.

Cultivated exotics 25,714

Cultivated natives 10,700

Total cultivated in Australia 36,414

Table 4.   Families with the largest numbers of suc-
cessful genera (100% naturalisation rate).

Family No. species No. genera

Asteraceae 100 65

Poaceae 74 44

Brassicaceae 32 21

Papaveraceae 21 6

Scrophulariaceae 15 12

Fabaceae 14 14

Apiaceae 11 9

Apocynaceae 10 4

Caryophyllaceae 10 7

Asclepiadaceae 7 4
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to conditions in Australia and should never have been 
released or that these species are valuable pasture com-
ponents that have not, and are unlikely to, naturalise.

Global weeds   The second part of the project is the 
continuation of work published in ‘A Global Com-
pendium of Weeds’ (Randall 2002). The compendium 
contained the names of 20,672 weed species, 18,146 
valid names and 2526 synonyms, all of which were 
referenced to 288 sources. The project has now estab-
lished that there are at least 28,080 recognised weed 
species names globally, 23,371 valid names and 4709 
synonyms. The dataset bases these records on 830 
references and it covers vastly more countries than 
the original 47 of the compendium.

Work will continue in documenting more weed 
species but this is expected to become more and 
more difficult over time with ‘the law of diminishing 
returns’ dramatically reducing the returns for effort 
expended. This is already becoming obvious with the 
extra 7408 names derived from more than 552 refer-
ences. This is a 36% increase over the compendium 
but required almost twice as many references as the 
original 21,000 names. 

Over 460 weed names still require validation and 
ultimately the numbers above will rise and fall until 
all names have been verified. While only verified 
names will be used in any published lists generated 
from this work, any invalid names are retained in the 
database for future reference and, of course, if the 
name is later verified.

Within the Australian Exotic Species dataset there 
are still 845 plant names that require verification, 
all from the Botanic Gardens Census. These names 
will be checked and edited as required with some 
inevitable small changes in the final figures as many 
of these names may be simply spelt wrong or just be 
invalid names.

Table 6 summarises the genera with the largest 
numbers of species with weed records outside Aus-
tralia that have not become weeds here.

DISCUSSION
Over the last two centuries 27,338 species of exotic 
plants have been introduced into Australia, roughly 
40% more species than is naturally present in Aus-
tralia. With 3089 naturalised species there are many 
more introduced species already here that could 
potentially naturalise at sometime in the future and 
many thousands more weeds overseas that have yet 
to reach Australia. There is definitely no shortage of 
plant species to choose to grow in Australia. Natives 
and exotics combined provide us with over 36,000 
species to select from and many thousands more 

Table 5.   Genera with the largest number of spe-
cies naturalised (N) in Australia. (I = species intro-
duced). 

Genus N I Family

Trifolium 50 146 Fabaceae

Rubus 37 68 Rosaceae

Opuntia 34 218 Cactaceae

Salix 34 104 Salicaceae

Solanum 30 84 Solanaceae

Crotalaria 27 38 Fabaceae

Oxalis 26 54 Oxalidaceae

Bromus 24 47 Poaceae

Juncus 24 27 Juncaceae

Cyperus 23 29 Cyperaceae

Medicago 21 30 Fabaceae

Oenothera 20 40 Onagraceae

Euphorbia 19 193 Euphorbiaceae

Pinus 19 86 Pinaceae

Silene 19 62 Caryophyllaceae

Carex 18 59 Cyperaceae

Prunus 18 72 Rosaceae

Panicum 17 26 Poaceae

Crassula 16 90 Crassulaceae

Paspalum 16 32 Poaceae

Table 6.   Genera with the largest number (N) of 
potential weed species in Australia.

Genus N Family

Iris 59 Iridaceae

Quercus 51 Fagaceae

Salvia 50 Lamiaceae

Rosa 43 Rosaceae

Geranium 41 Geraniaceae

Cotoneaster 40 Rosaceae

Allium 32 Alliaceae

Trifolium 32 Fabaceae

Crataegus 29 Rosaceae

Euphorbia 29 Euphorbiaceae

Campanula 28 Campanulaceae

Viola 27 Violaceae

Acer 26 Aceraceae

Lonicera 25 Caprifoliaceae

Viburnum 24 Adoxaceae
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cultivars and varieties that have been developed by plant 
breeders.

Nomenclature   There is a great deal of misinforma-
tion within the horticultural world about the numbers 
and names of species cultivated in Australia. One 
popular publication regularly advertises itself with the 
slogan ‘30,000 plants and where to buy them’ (Hibbert 
1998). When the actual number of species in the 1998 
edition are counted, it is a far smaller number: 8050 
valid names with an additional 677 synonyms and 
invalid names.

The value of a plant’s scientific name is being seri-
ously undermined by the horticultural industries with 
their persistent and inappropriate use of cultivar and 
trade names as species names. A compulsory national 
labelling scheme, with all plants clearly identified with 
their full scientific name is long overdue.

Potential weeds   Of the 24,249 introduced species 
that have not naturalised in Australia, there are 4565 
species with no weed record in Australia but have 
weed records elsewhere in the world. Table 6 only 
shows those 20 genera with the largest numbers of 
potential weeds but over 1500 genera represent these 
4565 potential weeds. Obviously not all of these spe-
cies will go on to become weeds in Australia but the 
chances they will are significantly higher than for 
other non-weedy species. Horticulturists would be 
well advised to avoid the use of such species in large 
scale plantings, promotions or in other significant 
horticultural usage.

Potential weeds in Australia do not restrict them-
selves to imported exotic species. While we revel in 
the size of Australia, this size also means that moving a 
plant from one State to another can create opportunities 
for native species to become weeds. The vast majority 
(88%) of the 672 natives that have naturalised outside 
their native range are also cultivated.

Considering the sheer number of plant species in 
Australia it is both surprising and gratifying to see 
10,700 Australian native plants in cultivation (Table 
3). This represents over half the suspected number 
of native species in Australia as Hnatiuk (1990) lists 
17,600 native taxa. This figure potentially makes 
Australia’s gardeners the most enthusiastic native plant 
growers in the world.

There is still a small amount of work to complete 
in the exotic species database, although ongoing 
importation and discovery of more exotic species 
in cultivation will continue for some time. The final 
form of the database has not yet been decided but it 
is expected that one version will be a PDF document 
and another in some delimited data format that can be 
imported into any database. Both will be available from 
the CRC for Australian Weed Management.
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