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Abstract.

Following European settlement of Australia, numerous plant species were deliberately introduced for use in

crops, pastures, gardens and horticulture, and others arrived by chance. Many subsequently escaped and became weedy.
Of the 54 weed species of natural environments of arid and semi-arid Australia that are considered here, 27 were
apparently accidentally introduced, 20 were intentionally introduced and 7 were probably introduced both accidentally
and intentionally. Livestock including camels and their harness, and contaminated seed and hay were the most common
vectors for accidental introduction. Amongst intentional introductions, rather more ornamental species appear to have
invaded successfully than pasture species, but the former generally occupy niche habitats. Recent new introductions are
few due to pre-border, border and post-border protections, but many current arid zone weeds continue to spread.
Understanding the history of weed invasions can help to guide current and future management by clarifying pathways

for introduction.
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Introduction

Introduced plants were recorded in Australia very soon after
European settlement in 1788, when Governor King provided
Lord Hobart with ‘Lists of Plants in the Colony of New South
Wales that are not Indigenous’ (King 1803). The species
included many types of grains, vegetables, fruits and
ornamentals. In amongst them were species that escaped
and became weedy, and some eventually established far
afield in arid and semi-arid Australia (Parsons and
Cuthbertson 2001). Since settlement, over 27000 plant
species have been imported into Australia and ~10% have
become established in the environment (Groves et al. 2005).
Of these, over 400 are now part of the arid and semi-arid flora
(Scott et al. 2018).

The historical context of plant introductions into arid and
semi-arid Australia can help to guide current and future
management, but historical information is scattered and
remains unsynthesised (Scott et al. 2018). In this paper I
investigate the complex history of plant introductions to
arid and semi-arid Australia and provide evidence for the
means of arrival for 54 widespread invasive alien species
that affect its natural environments. I do not attempt to
provide detailed information on the subsequent distribution
and spread of species.
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Methods

Arid and semi-arid regions were delineated in accordance with
Department of Agriculture, Water and the Environment
(2020a) definitions: the arid zone is that which receives an
average annual rainfall of 250 mm or less, and the semi-arid
zone is that which receives an average annual rainfall of
250-350 mm. The area encompassed by the arid and semi-
arid regions (hereafter simply ‘arid’) follows fig. 1(a) in Scott
et al. (2018).

The number of invasive alien species with more than local
impact in arid Australia is debatable. Fifty-four species were
identified as belonging in this category from Buckley (1981),
Scott et al. (2018), Northern Territory Weed Management
Branch (unpubl. data) and advice from experts. However, I
was unable to identify a common definition of ‘impact’ or
determine whether the concept was used consistently amongst
the sources, although impact was commonly environmental.
Scott et al. (2018) considered impacts could be environmental,
economic or social and argued that their importance was
‘ultimately subjective’.

To identify pathways and actual or potential points of entry
into Australia, I undertook extensive web-based searches of
grey literature including Lucid and archived newspaper
articles, as well as searches of published articles and books.
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Distributions of species within Australia and dates of early
records were identified from the Australasian Virtual
Herbarium (AVH) and Atlas of Living Australia (ALA), the
latter including some records not accessible through AVH in
early (2016) searches. The species names given in early
records and cited in Appendix 1 may not match the species
names in current use, due to taxonomic revisions or
misidentification. Such cases are noted in the main text.
Readers are referred to the Australian Plant Name Index
(APNI) for the history of nomenclature changes.
Abbreviations and acronyms (e.g. ALA, APNI, AVH,
Lucid) used in the main text and Appendix 1 are listed and
identified at the start of Appendix 1, with web addresses.

Earliest mode(s) of arrival

In total 54 species were investigated, of which 27 were
accidentally introduced, 20 were intentionally introduced
and 7 were probably introduced both accidentally and
intentionally (Appendix 1). In some instances, where
evidence for intentional introduction could not be found,
introductions were presumed to be accidental and thus the
‘accidental’ category henceforth includes cases with
supporting evidence plus cases for which this mode of
introduction is presumed.

Accidental introduction
Acetosa vesicaria (L.) A.Love

Camel harness was almost certainly the source of this
species, which was native to the homeland of the
cameleers. From the 1860s camels were brought into South
Australia (SA) via Port Augusta to service communities,
pastoral properties and mines in South Australia, the
Northern Territory (NT), New South Wales (NSW) and
Queensland (QId) (McKnight 1969). From the 1880s,
camels were imported via Fremantle (near Perth) in
Western Australia (WA) predominantly, and other coastal
ports to the north, to service Western Australia (McKnight
1969). Acetosa vesicaria (synonymous with Rumex vesicarius)
was first collected near Perth in 1892, and subsequently on
camel routes throughout the interior. It was later planted in
domestic gardens due to its showy flowers. For example it was
introduced to a garden in Alice Springs (NT) by lawyer
Beecher Webb’s wife, who brought it from her family
home in Broken Hill (NSW) (the location of an earlier
camp or ‘Ghantown’ of the cameleers) between 1932 and
1935. It subsequently colonised the surrounding region
(M. Hall, D. Nelson, pers. comm.). The species was
considered early on as a potentially useful introduction:
‘Another spinach, the Rumex vesicarias [sic], is one that
might be grown here to advantage’, The Argus reported in
1868 (Anon. 1868), regarding the growing of plants in ‘the
portion of the [Melbourne] Botanic garden devoted to the
experimental culture of useful productions’, although I found
no evidence that it was ever planted.

Aerva javanica (Burm.f.) Juss. ex Schult.

Camel harness was also almost certainly the source of
‘kapok bush’. Petheram and Kok (2003) reported that it was
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introduced into the north-west of Western Australia by
accident in the 1880s, probably in camel harness or fodder.
For ~25 years after 1880, camels were off-loaded at Geraldton,
Port Hedland and Wyndham in addition to Fremantle (WA) to
service the pastoral industry and mines both inland and along
the Western Australian coast (McKnight 1969). Nunn and
Suijendorp (1954) observed that Aerva javanica had grown
near homesteads and campsites in the north-west for
many years and was thought to have come in camel saddles
or fodder or that the crews of the pearling luggers had brought
it in mattresses and pillows. The fluffy flower heads were
known to have been used in Dhofar, as elsewhere in the Middle
East, ‘in stuffing material for pillows and bolsters, and padding
for pack saddles for donkeys or camels’ (Miller and Morris
1988). This ‘kapok’ continued to be used in bedding on station
properties in Western Australia for some time, which aided
spread (Nunn and Suijendorp (1954). The Ord River
Regeneration Project (WA) was undertaken from the 1960s,
using seed sourced from existing populations of Aerva
javanica on Anna Plains station in the Pilbara and at Geike
Gorge (near Fitzroy Crossing) in the West Kimberley. These
populations were understood at the time to have come from
camel harness (Alan Payne, pers. comm.). Surprisingly the
species does not appear in AVH until 1937, on the de Grey
River (WA), which was on the early camel routes.

Alternanthera pungens Kunth

‘Khaki weed’ was first recorded in New South Wales in
1898 according to Parsons and Cuthbertson (2001), but how it
was introduced is unknown. Subsequently it appears that it
may have arrived a second time with returning soldiers from
the Boer War (1899-1902). Maiden (1920) cited the following
from the Agricultural Journal of the Cape of Good Hope,
December 1909, p. C58:

In the September issue of the New South Wales
Agricultural Gazette, the noxious weed Alternanthera
echinata  Sm., known in Cape Colony as the
‘Amarantus [sic] Weed,” and in the Transvaal as ‘Khaki
Weed,’ is credited as being a South African plant. This is
notso. It was introduced during the war, probably in forage
from the Argentine, the plant being of tropical American
origin. This plant has been proclaimed under the Noxious
Weed Act.

According to Maiden (1920) South Africans commonly
thought it was an Australian plant, and soldiers brought it
back to Australia after the war as a curiosity, although he was
cautious about asserting this was the source of the weed. Parsons
and Cuthbertson (2001) suggested alternatively an association
with horses returning from the Boer War, but this was not
possible since quarantine regulations in Australia ensured that
even those horses that did survive could not return home
(Australian War Memorial 2020).

Argemone ochroleuca Sweet subsp. ochroleuca

‘Mexican poppy’ was growing in Sydney Cove (NSW) in
1844 and in George Street Sydney in 1845 according to Parsons
and Cuthbertson (2001). Maiden (1920) observed:
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It is an old resident of New South Wales, the French
botanist Verraux having collected it in George-street,
Sydney, in the year 1845!

Itisunclear whether this is Argemone ochroleuca, which has a
creamy white to yellow flower, or 4. mexicana L., which has
a yellow to pale orange flower. There is less doubt as to its
identity in Bailey’s (1885) report:

This plant has become wild in the neighbourhood of
Brisbane [QId]. Two forms are to be found, one with
paler petals than the commoner sort.

Soon after, in 1886, Maiden collected Argemone
ochroleuca at the junction of the Nepean and Warragamba
Rivers in NSW (AVH). Holtze (1887) reported Argemone
mexicana growing in the Government Botanical Garden at
Port Darwin (NT) and it was presented to the Centennial
International Exhibition in Melbourne in 1888 by the
Queensland Commission as an economic plant of
Queensland, being a replacement for castor oil (Bailey
1888). Parsons and Cuthbertson (2001) suggested that
Mexican poppy arrived as a contaminant of wheat and,
somewhat puzzlingly, that ‘there is some doubt as to
whether or not Argemone mexicana is present.’

Calotropis procera (Aiton) R.Br. ex W.T.Aiton

The first collection of ‘rubber bush’ reported in AVH was
from Mungana, near Chillagoe, west of Cairns (QId) in 1935.
A railway operated from Mareeba to Mungana to service the
nearby copper mines from c¢. 1900, and camel teams linked the
railhead at Mungana to the mines for ~6 years (McKnight
1969). This is a likely source of Calotropis procera, especially
since ‘[e]lsewhere in the Middle East, the silk of the fruit has
been used to stuff bolsters and cushions’ (Miller and Morris
1988). Petheram and Kok (2003) also referred to °...seeds
each with silky tufts at one end” and ‘[t]his silky material is
believed to have been imported from Asia and Africa as
padding in camel saddles’. Parsons and Cuthbertson (2001)
mention naturalisation of Calotropis procera around Chillagoe
and Georgetown (Qld) c¢. 1935, while noting that it ‘.. .had
been present much earlier’. AVH is silent on Georgetown at
that time although gold mining had begun at Georgetown in the
1860s. Meadly (1971) suggested that early records may have
confused Calotropis procera with Calotropis gigantea (L.)
W.T. Aiton, an early introduction as an ornamental which did
not spread from seed but was propagated by cuttings.
C. gigantea was present in 1885 in the Brisbane Botanic
Garden (Qld) (Bailey 1885) and in 1887 in the Government
Botanical Garden at Port Darwin (NT) (Holtze 1887).

Carrichtera annua (L.) DC.

There is little doubt about the source of “Ward’s weed’. Quinn
and Andrew (1915) reported that:

the plant must have originated from packing material
dumped down on the side of the Three Chain Road
leading to Butler’s Bridge, about four miles [~6.4 km]
from Port Pirie [SA], where the plant now extends over
100 to 200 acres [~40.5-80.9 ha] of land; and further,
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the plant was not noticeable more than a couple of years
ago. .. This plant, if not exterminated in the near future,
is likely to become very widespread.

As well as co-authoring the report, Andrew collected the first
herbarium specimen in 1915 (AVH).

Carthamus lanatus L.

Parsons and Cuthbertson (2001) considered King’s 1803
record of ‘Carthamus, Bastard saffron’ to be a possible first
record of Carthamus lanatus in Australia. Maiden (1895)
believed early records were likely due to confusion with
Carthamus tinctorius L., the safflower of India, which was
subsequently confirmed by Kloot (1983), who reported that
bastard saffron was indeed C. tinctorius. Maiden (1895)
considered the earliest written record of Carthamus lanatus
to be in South Australian legislation in 1887 aimed at
preventing further spread. AVH records show that it was
first collected in Stawell, Victoria (Vic.) in 1872. Peirce
(1992) cited speculation by several authors about its entry
into Australia, including as a possible medicinal plant, as a
contaminant of bullock fodder, and as a contaminant of wheat
seed.

Cenchrus echinatus L.

Not much supporting information could be gleaned about
the introduction of Cenchrus echinatus to Australia. Parsons
and Cuthbertson (2001) suggested possible introduction during
the Queensland gold rushes of the 1860s and Johnson (1995)
stated that:

...the introduction of Mossman River grass (Cenchrus
echinatus) is associated with the movement of humans to
the goldfields of north Queensland [by attachment to
humans and their clothes].

Townsville (QId) was a shipping point for Queensland
mines at the time (McKnight 1969) and visiting ships were
known to dump contaminated ballast there (Johnson 1995),
although no dates were given for this. I note that the first AVH
collections were in Townsville in 1901 and 1908. According to
The Queenslander (Anon. 1929), the Government Botanist
C. T. White said that Cenchrus echinatus had been naturalised
in Queensland for over 40 years and the article ended with the
grass’s ‘Objectionable Features’!

Chloris virgata Sw.

According to CABI (2019«) the native range of Chloris
virgata is not clear because the species is so widespread, but it
is possibly native to the Americas. Evidence from early AVH
records suggest that it occurred in the homelands of cameleers,
since the earliest collections beginning in 1875 were closely
associated with the route of the overland telegraph line from
Adelaide (SA) to Darwin (NT), the mid-portion of which was
built using Beltana camels to supply the construction parties
(McKnight 1969). An anomaly would appear to be an 1882
record from Mount Gambier, in south-east South Australia, but
an owner of the Moorak run nearby had been Dr W.J. Browne,
who took up numerous pastoral properties in South Australia
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and experimented with grasses (Anon. 1969). It may be that he
encountered Chloris virgata on one of his northern South
Australian properties, where two camels from the Burke
and Wills expedition had strayed (Anon. 2016). In 1886,
Lieutenant Herbert Dittrich, a plant collector on David
Lindsay’s central Australian expedition (Jones 2007),
collected Chloris virgata ‘N of MacDonnell Range’ and
‘From the Herbert River to Carpentaria’ in 1886 (AVH).
Poeppel, Carruthers and Wells, during their 1885-86 survey
of the Queensland—Northern Territory border using camels,
were working in the vicinity of the Herbert River at Lake Nash
Station in July 1885 (Steele and Steele 1978), where Lindsay
was surveying in April 1886 (Lindsay 1889). Dittrich may
have encountered Chloris virgata where it escaped Carruthers’
and Wells’ camel harness in the Lake Nash area.

Citrullus colocynthis (L.) Schrad.

There seems little doubt ‘colocynth’ was introduced in
ship’s ballast, because it was first collected by C. T. White
in Townsville (Qld) in January 1923 and was reported to be
‘naturalised and common on ballast near wharves’ (AVH).
However, gene sequencing by Shaik ez al. (2015) suggested
two separate introductions of colocynth, one in the west and
one in the east, from two different source populations.
Combining their analyses with Dane et al’s (2007)
sequencing, Shaik et al. (2015) proposed that the eastern
population [e.g. Townsville’s] was probably introduced
from Morocco (potentially via Greece, Cyprus or Turkey)
whereas the western population likely originated from
Algeria, Chad or Sudan. Citrullus colocynthis featured in
the ‘List of Useful Plants Grown in the Government
Botanical Garden at Port Darwin’ (Holtze 1887), so may
have derived from this Ilatter region. Since botanical
gardens in Australia were active in acclimatisation and
exchange of non-native species (e.g. Anon. 1868; Bailey
1910; Willis 1961; Morris 1974), 1 speculate that the
Darwin ‘coloquint’ could have originated with returning
soldiers from the Sudan in 1885.

Citrullus lanatus (Thunb.) Matsum. & Nakai

Gene sequencing indicates that Citrullus lanatus in
Australia is genetically homogeneous and probably derived
from a single source population and a single introduction event
(Shaik et al. 2015). Shaik et al. (2015) suggested that this
melon could have come from Africa via India with camels,
citing Barker (1964), but Barker does not mention melons.
Moreover, Parsons and Cuthbertson (2001) gave the earliest
record for this melon as 1836, on Kangaroo Island (SA). This
was the year that the island was formally settled by the South
Australian Co. and well before camels reached Australia.
However, Kangaroo Island had previously been ‘settled’
from c. 1806 by ‘semi-lawless men who were escaped
convicts, ships’ deserters and sealers’ (Marsden 1991) so it
seems far more likely that Citrullus lanatus was brought by
sealers or other seafarers directly from southern Africa, which
supports Dane and Liu’s (2007) hypothesis of a southern
African origin. Parsons and Cuthbertson (2001) also
mentioned that Citrullus lanatus was being offered for sale
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by a Tasmanian nursery in 1845. Although an extensive search
of Tasmanian newspapers from that era did not locate such an
advertisement, it was clear that nurserymen in Launceston and
Hobart were advertising a wide variety of exotic and native
plants in 1845.

The earliest AVH record is that of Amalie Dietrich, who
made her living in Australia as a collector 1863—72 (Gilbert
1972), and collected Citrullus lanatus in 1866 in the
Rockhampton area. This area had been settled by the
Archer family in 1855 (O’Keeffe 1966), and they may have
brought the species with them. The next specimen was
collected by Lieutenant Dittrich (see Chloris virgata) on
Lindsay’s expedition in 1886 and his record was as vague
as for the earlier species: ‘From the Herbert River to
Carpentaria’ (AVH). However, since Lake Nash Station was
stocked in 1879 (Anon. 1879) with cattle from the
Rockhampton area (Cawarral), he may have collected it in
the Lake Nash area.

Conyza bonariensis (L.) Cronquist

Ludwig Leichhardt collected Conyza bonariensis at
Telligerry Creek (NSW) [vicinity of modern-day Port
Stephens] in 1842 (AVH). Kloot’s (1983) examination of
Bentham’s Flora Australiensis showed that Behr, Mueller
and others had collected it ‘near Adelaide and other places
about St Vincent’s Gulf” (SA) in 1848. Kloot (1983) concluded
that it was a ‘very common weed found around settlements and
probably introduced accidentally and very early.” It is likely
that Conyza bonariensis arrived as a contaminant of seeds and
grain (CABI 2017a) and was readily dispersed by wind (Wu
2007; CABI 2017a).

Cucumis myriocarpus Naudin

Like Citrullus lanatus, Cucumis myriocarpus is genetically
homogeneous, suggesting a single ‘genetically impoverished
founder event’ and a single source population (Shaik et al.
2015). However, it and ‘all invasive populations across the
globe’ share the same genetic profile but differ from that of the
native African source populations, which are more genetically
diverse (Shaik et al. 2015). This led Shaik et al. (2015) to
propose a shared origin developed via a ‘stepping-stone
pathway’. There were numerous opportunities for
contaminated livestock to reach Australia, starting with the
arrival of the First Fleet in Sydney Cove (NSW) in 1788,
bringing ~6 (accounts vary on numbers) draft Zebu cattle and
70 ‘fat tail’ sheep from the Cape of Good Hope (Burrenuick
1932; Pearson and Lennon 2010). Several more lots of cattle,
including Zebu and Bengali, were brought to Sydney during
the 1790s from the Cape of Good Hope, Calcutta or the west
coast of America (Pearson and Lennon 2010; Campbell ef al.
2014). Similarly, a ‘slow trickle’ of Cape sheep arrived from
1791 and, in 1792, Bengali sheep were delivered as well as
Spanish sheep from California (Pearson and Lennon 2010).

The earliest collection of Cucumis myriocarpus in Australia
appears to be that of Mueller on the River Torrens, near
Adelaide (SA) in 1847 (Kloot 1983); South Australia’s
livestock industries had begun in 1838 with cattle and
sheep being driven overland from New South Wales
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(Primary Industries and Regions SA 2017), which may have
been the immediate source of the species. Subsequently it was
recorded from widely different areas. An AVH record from
1874 reported ‘fruit found on sheep brought to Melbourne
[Vic.] from up the country.” And explorer Ernest Giles
collected the species ‘between Spencer Gulf and Mt Eba’
(SA, west of Beltana) according to an ALA record
(MEL. 0593027A) located 28 July 2016. This record could
not be accessed subsequently, but Giles’ location dates his find
to 1875.

Eragrostis barrelieri Daveau

The first AVH records, at the State Herbarium of South
Australia, date from August 1883 when Tate collected
Eragrostis barrelieri between Lake Torrens and modern-day
Leigh Creek (SA) (‘Depot Creek to Mt Parry’), and again
somewhat to the north of this location in the same month (‘Mt
Parry’) (AVH). Both were within ~60 km north of Beltana,
where Thomas Elder had his camel stud, and on the major
camel train route north from Port Augusta (McKnight 1969).
Five years later, Tate again collected the species, this time in
‘Lake Torrens Basin, E. Depot Creek’ (AVH), on the same
camel route and ~40 km north of Port Augusta. The next
collections were made at Alice Springs (NT) (1896), Mt
Lyndhurst (SA) (1898) and Broken Hill (NSW) (1912), all
places associated with camels (McKnight 1969). Since
Eragrostis barrelieri is native to the home of the cameleers
(Appendix 1, and see McKnight 1969 for origins of
cameleers), it is probable that it arrived in camel harness.

Eragrostis cilianensis (All.) Vignolo ex Janch.

There are few clues to the source of Eragrostis cilianensis,
common name ‘stink grass’. It was first recorded at Manly
(NSW) in 1885 (AVH). Manly had been visited at the time of
Sydney Cove settlement in 1788 and settlers subsequently
eked out a living fishing and farming (Manly Council 2019). In
the intervening years to 1885 it became a popular holiday
destination. Records for the next 25 years were largely from
New South Wales (AVH), although this may reflect where
collectors were active, but it is now widely naturalised
throughout most of Australia (Lucid). The species is
regarded as native to all continents except the Americas,
and is likely to have been an accidental contaminant, since
it is not palatable:

sheep refuse to eat it [AVH; Cowra, NSW, 1907]
and it ‘stinks’:

[i]ts scent drew my particular attention [AVH: Port
Jackson district, NSW, 1906].

Eragrostis minor Host

AVH records of Eragrostis minor were largely confined to
Queensland, from the first collection at Rockhampton in 1907
until the 1960s. Collections in the 1930s by Hubbard note the
occurrence of the species along railway lines but this reflects
Hubbard’s sampling route, although it is also possible that the
species was distributed by rail traffic. Despite Eragrostis
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minor being a species native to the home of cameleers
(Appendix 1), there was no evidence of camels in the
Rockhampton area following pastoral settlement in 1860
(Bird 1904), so the source remains unknown. Another
‘odorous’ and weedy FEragrostis (AusGrass2 2010a), it is
likely to have been an accidental contaminant.

Eragrostis trichophora Coss. & Durieu, also known as
E. cylindriflora Hochst.

First collected in 1971 on a research farm in Alice Springs
(NT) (AVH), Eragrostis trichophora was reported in 2010 by
Simon as ‘introduced fairly recently into Australia and ...
becoming widespread along roadsides. ..” (AusGrass2 20105).
Its occurrence at a research farm and ‘[aJround weighbridge
at Tangaratta Stockfeeds Pty. Ltd., north west of Tamworth
[NSW] in 1997 (AVH) suggests it may have been a
contaminant of hay. Whether this is the case or not, it
presumably arrived in Australia from its African origin as a
contaminant, with goods or people.

Neurada procumbens L.

‘Neurada’ was detected for the first time in 2000, along a
remote roadside ~150 km south-east of Alice Springs (NT)
(Albrecht et al. 2002). These authors pointed out that,
although Neurada procumbens is native to the region which
provided camels to Australia, importation of camels ceased in
1907, making it unlikely that they were the vector, but not
completely impossible without further knowledge of how long
the spiny fruit persists. Albrecht et al. (2002) considered it
more likely that the species was introduced by overseas
visitors arriving with fruit adhering to clothing or equipment,
especially since the known population, ‘a single linear
metapopulation approximately 13 km long following the road
alignment’ was largely restricted to the roadside when first
detected.

Parthenium hysterophorus L.

The earliest record of Parthenium hysterophorus in AVH
is dated 1950, although most literature on the species states
that it was first recorded in 1955 (e.g. Haseler 1976; Watson
1979; Auld et al. 1982; Navie et al. 1996; Parsons and
Cuthbertson 2001). The location of the 1950 and 1955
records was Toogoolawah, ~100 km north-west of Brisbane
(Qld). Parsons and Cuthbertson (2001) proposed that
movement of aircraft and machinery during the Second
World War was responsible. A second, more aggressive,
introduction was detected in 1964 in central Queensland
(AVH; Everist 1976) and was attributed by Everist (cited in
Haseler 1976) to the importation of contaminated seed from
the United States of America in 1958. According to AVH (BRI
AQ0249996) it was:

[pJossibly introduced with Kleberg’s blue grass seed
imported from Texas and aerially sown 1959-60.
Passiflora foetida L.

Although the species is largely a weed of tropical
environments, it has invaded favourable microhabitats in arid
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Australia such as Millstream in Western Australia (Webber ef al.
2014). The earliest located record of ‘stinking passion flower’
was from NSW in 1854, where Passiflora foetida was reported
at a Sydney flower show (Anon. 1854). This may account for
the 1875 AVH record ‘in gardens of Queensland’ if the species
proved popular. There are subsequent records at Cooktown
and later Port Douglas and Cairns in the 1880s and ‘90s, right
through to 1920 at Yeppoon (AVH). These records may simply
reflect when plant collectors were active, but they suggest a
gradual expansion of Queensland populations from 1875. How
it arrived in Australia could not be determined, but web
searches revealed its widespread use for medicinal purposes
in Asia, so it is possible it arrived in Cooktown when the
Palmer goldfields were active in the 1870s (see also Senna
occidentalis below). Additionally, it may have been introduced
as an ornamental. Holtze (1892) was concerned that it was
suffocating the native vegetation around Fannie Bay, Darwin
(NT) only 10 years after its introduction, but he did not say
from where or how it was introduced, although he referred to
its potential for spread by birds and Aboriginal people
(‘natives’). There is some taxonomic uncertainty regarding
the origins of ‘stinking passion flower’ invasions in Western
Australia (Webber et al. 2014), but it appears to have
originated from central or south America. The first AVH
record outside Queensland was for Western Australia near
Derby in 1921. American whalers were active on Western
Australia’s Pilbara coast in the 1840s (McDonald ef al. 2019),
and presumably northward to the Kimberley, providing a
potential source for Western Australian populations, other
than those suggested above.

Senna occidentalis (L.) Link

The seeds of ‘coffee senna’ were reputed to be used as a
coffee substitute but also as a treatment for ringworm in Oman
(Miller and Morris 1988; Parsons and Cuthbertson 2001). In
several other countries parts of the plant have been used for a
diversity of medicinal purposes and the seeds for making
coffee, and yet it is also considered to be poisonous
(Wikipedia 2019a). Perhaps it was as a coffee substitute
that it was carried to the Endeavour River near Cooktown
(QId), to be discovered in 1883. Otherwise it may have arrived
accidentally in mud attached to footwear, equipment or
livestock, or in hay or grain, once Cooktown became the
port for the export of gold from the Palmer goldfields in the
1870s (Wikipedia 20195).

Solanum nigrum L.

‘Black nightshade’ was first recorded in 1847 (AVH),
collected at Settlement Point, Flinders Island, Tasmania
(Tas.) by the resident surgeon Joseph Milligan. Milligan
was also a geologist, a recorder of Aboriginal language and
‘one of the most indefatigable and able of Tasmanian
botanists’ according to J.D. Hooker (Hoddinott 1967).
Mueller collected specimens in the Adelaide (SA) area in
1848 and 1850 (AVH) and Waterhouse collected it on
Kangaroo Island (SA) in 1861 (Kloot 1983; Kellermann
2007). Kloot (1983) thought Solanum nigrum was ‘Of
uncertain introduction, probably as a garden weed’, but it is
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also possible it arrived with the sealers and other seafarers (see
Citrullus lanatus), since it had been used for thousands
of years for food and medicinal purposes, despite its known
toxicity (Wikipedia 2019¢).

Sonchus oleraceus L.

The first record of Sonchus oleraceus in AVH was collected
in 1838 in Fremantle (WA), the port for the Swan River colony
that had been newly established in 1829 and that later became
Perth, the capital of Western Australia. Almost certainly it was
carried as a contaminant in the crops of the early settlers, as it
was elsewhere in the world (CABI 2014). There may have
been multiple points of entry, since the species was recorded
by Ludwig Leichhardt in 1844 some 250 km south-west of
modern-day Gladstone (Qld) (Leichhardt 1847) and it was
already considered a weed around Adelaide (SA) in 1847
(Kloot 1983).

Tribulus terrestris L. (non-native)

Morrison and Scott (1996a, 1996h) established that
populations of Tribulus terrestris from Queensland and the
Northern Territory were genetically different to southern
Australian and northern Western Australian populations, and
that the latter two were similar to those from the United States of
America, southern Africa, the Mediterranean and the Middle
East. Morrison and Scott (1996a, 1996b) concluded that the
former two were probably native, the latter two were
introduced and that at least two separate introductions were
likely; they also considered that the southern populations were
most likely to have originated in the Mediterranean or West
Asian regions. The first record of Tribulus terrestris in AVH is
that of Mueller, who collected it on the Murray River in
Victoria in 1853. Although this could be associated with
the movement of livestock, the same could not be said for
the second record, also Mueller’s, which was collected from
‘Gilbert River. N.E. Australia’. This places the record at the
base of Cape York (QId), and suggests it is the native form.
The third record is also potentially native, since it was
collected by Beckler, the botanist on the Burke and Wills
expedition of 1860, in far western New South Wales [some
150 km south-east of modern-day Tibooburra], well before
pastoral settlement of the area. The date of the fourth record,
1863, of Maitland Brown’s collection at Nickol Bay (WA)
appears to be incorrect, as he was a member of Francis
Gregory’s expedition to the area in 1861 (Waterson 1972).
Livestock were introduced to the area after Gregory’s
expedition, when de Grey Station was established from
c. 1862, so it seems that this collection was either a native
specimen or arguably could have originated from maritime
explorers who were known to have visited the west coast of
Australia before 1769 (Bean 2007, especially fig. 4).

Vachellia farnesiana (L.) Wight & Arn

Vachellia farnesiana is native to central America, but it had
arrived in Australia before 1788, via the Philippines according
to Kodela and Tindale (2001). Bean (2007) argued more
plausibly that it came from Taiwan with the Dutch
explorers, given that ‘popinac (Acacia farnsiana [sic]) ...
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and others’ were introduced from America and became
naturalized during the Dutch occupation of Taiwan
(1624-1662) (Yan et al. 2001). Bell et al. (2017) did not
find evidence of an introduction from central America to
Australia via the Philippines or via Spain. Instead they
found that Australia’s Vachellia farnesiana was ‘genetically
unique’ and may represent a significantly older introduction.
This could be consistent with introduction via Taiwan but has
not been tested. Early Australian collections that pre-date
pastoral settlement are referenced by Bean (2007), who
quoted five undated citations by Bentham. The first ‘NW
Coast, Cunningham’ does not appear in AVH but the
location and date can be identified through the Australian
Dictionary of Biography (Perry 1966) as Exmouth Gulf-
Cossack (WA) during the 1818 Phillip Parker King survey
of the northern Australian coast. The other records
(1843—-1856) are represented in AVH (see Appendix 1),
including 1843 ‘Plains of the Condamine [QId]" collected
by Ludwig Leichhardt. The species has multiple uses
(Wikipedia 2019d) so may have been carried by seafarers
for their own use or for trade.

Xanthium occidentale Bertol

‘Noogoora burr’ was so named due to its first appearance as
a weed on a 6-square mile (~16-km?) block on the Brisbane
River (Qld) called Noogoora, which had been used to grow
cotton (White-Haney 1930; Carew 1934). According to White-
Haney (1930) it was generally accepted that the burr arrived
with cotton seed, and the seed was of American cotton, but the
source was not known. Carew (1934) cited his father ‘and
other old hands’ as saying that the seed came from India,
whereas Parsons and Cuthbertson (2001) suggested either
India or the Mississippi Delta of the United States of
America. The time of introduction is given variously as
1850s (Hocking and Liddle 1986) or 1860s (White-Haney
1930; Parsons and Cuthbertson 2001). The cotton enterprise
‘was soon abandoned as unprofitable’, but the burr spread
rapidly (Hocking and Liddle 1986). Bailey (1885) reported
Noogoora burr as ‘this dangerous weed’, indigenous to ‘East
India’, in the Brisbane Botanical Garden, but Hocking and
Liddle (1986), quoting Michael (1981), said that the burr was
native to the southern United States of America, Mexico and
the West Indies but had been widely introduced elsewhere
‘especially India and Pakistan’.

Xanthium spinosum L.

According to Maiden (1920) ‘Bathurst burr’ came
originally ‘from Valparaiso, Chili [sic], South America’ in
the tails of horses in the 1840s and he added ‘I think it came to
Twofold Bay [NSW] first’. Hocking and Liddle (1986)
suggested it may alternatively have been introduced as an
impurity in grain ‘in the first half of the 19th century’ and gave
the Twofold Bay date as ‘about 1830°. John Macarthur is
reported to have observed Bathurst burr on the Nepean River
(NSW) ‘as early as the 1830s’ (Parsons and Cuthbertson
2001). The burr got its name following its arrival in
Bathurst (NSW) ‘via Molong’ not many years after
reaching Twofold Bay and ‘was first noticed on the site of
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the Old Black Bull Inn’ (Maiden 1920). The first record in
AVH is not until 1882, when it was collected at Port Stephens
(NSW). Kloot (1987a) remarked, regarding South Australia,
that:

the first collection located of Xanthium spinosum is from
1904, although that species had been the subject of the
Thistle and Burr Act of 1862.

Accidental and intentional introduction
Cenchrus ciliaris L.

There is little doubt that ‘buffel grass’ was introduced into
Australia in camel harness. As outlined for Acetosa vesicaria
above, camels were brought into South Australia via Port
Augusta to service communities, pastoral properties and
mines in South Australia, the Northern Territory, New
South Wales and Queensland from the 1860s and, from the
1880s, camels were imported via Fremantle (near Perth, WA)
predominantly, and other coastal ports to the north, to service
Western Australia (McKnight 1969). The earliest record of the
species is from 1887, and was collected by Charles Nylasy, the
warden at the Pilbara Goldfields (WA), in the ‘Kimberley
District. Ord [River] near Wyndham track’ (AVH). This was
the track to Hall’s Creek, site of a gold rush in 1885-86, and
the river crossing is a likely location to rest camels and
restuff saddles. Camels carrying mining provisions were
overlanded from Derby in the first instance but, from 1886
when Wyndham Port was established, the main route for the
camels was between the Port and Hall’s Creek (McKnight
1969). Camels were also off-loaded at Albany, Geraldton and
less commonly Port Hedland in Western Australia (McKnight
1969), the latter on the north-west coast. Marriott (1955)
reported that buffel grass was introduced to Western
Australia between 1870 and 1880 at coastal Wallal, ‘some
150 miles [~241 km] E.N.E. of Port Hedland’, as an escapee of
camel harness. It was subsequently said that Joe Moore, a Port
Hedland storekeeper, brought the seeds from Wallal in 1910
and encouraged its spread (Humphreys 1967). Wallal as a
source is unlikely. The only camels in the region in the 1870s
were two survivors of Warburton’s expedition (Warburton
1875) that were left at de Grey Station in 1874. Camel
imports to Western Australia did not begin until the 1880s
and probably the largest shipment ever made to Australia was
in 1907 and it landed at Port Hedland (McKnight 1969). This
was likely to have been Joe Moore’s source of seed. There is
no doubt he encouraged its spread (Burnside 2018) and AVH
records from the 1920s—1930s show how successful his efforts
were. Of the 32 AVH records (excluding duplicates) to 1950,
20 could be associated with camel cartage routes or depots
(McKnight 1969) and Joe Moore’s seed distribution, 10 were
from experimental introduction sites and 2 were of unknown
origin.

After the First World War, the Western Australian
Department of Agriculture distributed Cenchrus ciliaris and
other Cenchrus species, sent by Field Marshall Baron William
Birdwood from India, to station properties in the region (Anon.
1934a). Buffel grass was planted in experimental plots and on
station properties in NSW and Queensland by the 1920s (AVH;
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Humphreys 1967). Cameleer Walter Smith, speaking of the
period from 1914 to the 1930s, described deliberate spread of
buffel grass along camel routes from Oodnadatta (SA) to Alice
Springs and northwards to Newcastle Waters (NT) and out to
cattle stations and missions.

[Cameleers] carried small cloth parcels of seeds and, at
favoured localities such as the good soil at watering
points, loosened the soil, broadcast the seeds, covered
them over, and then watered the area [Kimber 1997].

Subsequently, government agencies actively sought seed
from diverse locations for plant introduction trials (Marriott
1955; Millington and Squires 1980; Albrecht 1985; Cook and
Dias 20006).

Cenchrus pennisetiformis Hochst. & Steud.

Camel harness was almost certainly the source of Cenchrus
pennisetiformis. This species was first collected in 1915 in the
Geraldton district of Western Australia (AVH), Geraldton
being a location for off-loading camels, as was Port
Hedland (McKnight 1969), where the second collection was
made in 1922 (AVH). The third record, in 1930, was from Tea
Tree Well (NT) (AVH), where cameleers were known to rest
and restuff harness (Scherer 1993), and the fourth, in 1931,
was in Cloncurry (Qld) (AVH). As McKnight (1969) wrote:

Both copper and gold were mined in several localities in
the Cloncurry district in pre-camel days, but by the
1890s there were hundreds of camels at work in the area.

Evidence that camel harness was the source of ‘Cloncurry
buffel’ has been detailed by Hall (1978). Intentional introduction
followed, as for Cenchrus ciliaris (Hall 1978; Millington and
Squires 1980; Albrecht 1985).

Cenchrus setaceus (Forssk.) Morrone

‘Fountain grass’ was sold as an ornamental plant outside its
North African home from the late 19th century and seeds were
available for sale in the United States of America in 1883
(CABI 2017b). It first appeared in AVH records in 1903 at
Eurelia (SA). Eurelia was a small town ~60 km east of Port
Augusta providing for the local farming community, with a
railway station and a population of over 100 at the time
(Flinders Ranges Research 2019). The source of the initial
introduction, and hence whether introduction was accidental or
intentional, is unknown. It took until the 1930s for Cenchrus
setaceus to appear again in AVH, when it was collected in
Queensland, New South Wales and Western Australia. At what
point intentional introduction occurred is not clear.

Cynodon dactylon (L.) Pers.

Bean (2007) argued that Cynodon dactylon is alien, while
acknowledging arguments for both alien and indigenous
origins. ‘It was certainly present at Sydney soon after
settlement’ (Bean 2007) and ‘even the ‘native’ forms
present in northern Australia probably came from a very
early (i.e. possibly pre-European) introduction’ (Lucid). The
earliest record in AVH is Leichhardt’s in 1843 from ‘Mr
MacKenzie’s flat” [modern-day Kilcoy, near Brisbane, Qld].
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AVH records are prolific and drawn from all states by the
1870s. An extensive list of cultivars and dates of release are
available at Tropical Forages (2017a).

Dichanthium annulatum (Forssk.) Stapf

Dichanthium annulatum first appears in AVH in 1856,
collected by Mueller in the headwaters of the Victoria
River (NT) during the Augustus Gregory North Australian
Exploring Expedition (Project Gutenberg Australia 2014). The
headwaters are 500 km from the river mouth, so it is unlikely
that the grass was introduced during an earlier exploration of
the river by Captain J.C. Wickham in 1839 since Wickham’s
party travelled upstream only some 200 km (Wikipedia 2017).
It seems more likely that the grass arrived with maritime
travellers from the north before British settlement (Bean
2007) since it is native to south-east Asia, including
Indonesia and Papua New Guinea (Appendix 1). Much later
the grass was ‘repeatedly intentionally introduced in tropical
and subtropical regions to be used as fodder, forage, hay and
silage crop’ (CABI 20190) and is valued in Australia for the
same purposes (Tropical Forages 20175b).

Emex australis Steinh.

One of the reported common names for Emex australis is
‘Cape spinach’, which reflects its early history in Australia.

In 1830 the ship Margaret left Bristol, England, with
passengers for the Swan River settlement, Western
Australia, and during the voyage called at Capetown,
South Africa, where one of the intending settlers
procured some seeds of the so-called Cape spinach ...
with the view of cultivating it in the land of his adoption . . .
it has proved to be one of the most obnoxious and
aggressive weed pests ever acclimatised in Australia
[Turner 1912].

It was cultivated along the Canning River in 1833:

Mr. William Tanner, on his way out to Fremantle in 1831,
with Mr. D. Wainsborough, obtained some seed at the
Cape and the latter sowed a bed with the seed at Mr.
J. Phillips’ place on the Canning River in 1833. It did not
prove a palatable spinach and soon became a troublesome
weed . .. it received the name of ‘Tanner’s Curse’ [Anon.
1910].

Its subsequent spread in Western Australia was attributed
largely to livestock (Gardner 1930). Emex australis has also
been known as ‘prickly jacks’ and, under this name, its arrival
in South Australia was described in The Advertiser (Anon.
1934b).

E. Linklater, of Brighton, tells me that his father, who
arrived here in 1840, declared that Dr. Nash, who was on
his way in a sailing ship to South Australia, called at the
Cape and purchased hay for his horse. From this hay the
‘Jacks’ started in South Australia. Dr Nash settled near
Seacliff, and it was from this place that the plants spread
all over the sandhills, and sheep carried the seeds further
north.
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The first record in AVH is Mueller’s, collected in the vicinity
of Adelaide in 1848.

Vachellia nilotica subsp. indica (Benth.) Kyal. & Boatwr.

The nomenclature for Vachellia nilotica subsp. indica is
complex and whether early records are of this subspecies or of
Vachellia nilotica (L.) P.J.H.Hurter & Mabb. cannot always be
determined. Mackey (1997) and Parsons and Cuthbertson
(2001) did not always make the distinction in their
considerations. The earliest record of Mimosa nilotica is in
King (1803), at Sydney Cove (NSW). Because ships travelling
to the colony of Sydney Cove sailed from England via Rio de
Janiero and the Cape Colony (Maiden 1914), this species is
likely to be of African origin. The first record of Mimosa
nilotica in AVH was collected at Apsley River (no state
specified) in 1887. According to the Council of Heads of
Australasian Herbaria (2017) the collector was A.
R. Crawford, who worked in the Apsley River region of
New South Wales. This AVH specimen is now identified as
Vachellia nilotica subsp. indica in AVH.

Searches for Acacia arabica in AVH were directed to the
Vachellia nilotica subsp. indica page. As listed in Appendix 1,
Acacia arabica was advertised for sale in 1845 at J. Bailey’s
nursery, Adelaide (SA) (Bailey 1845) and it was also listed as
present in 1887 in the Port Darwin Botanical Garden (NT)
(Holtze 1887), potentially as a result of active exchange
amongst botanical gardens of that era (Bailey 1910; Morris
1974). Acacia arabica Willd. ‘the Mimosa arabica of Lamark
and Roxburgh’, was presented at the Centennial International
Exhibition in Melbourne in 1888 as one of the economic plants
of Queensland, used for ‘gum arabic’, tanning and as a tonic
(Bailey 1888).

J. Bailey also advertised Acacia nilotica for sale as a
separate entity in the same catalogue in 1845 (Bailey 1845).
The first AVH record is that of Maria Crouch, one of many
collectors for Mueller (Council of Heads of Australasian
Herbaria 2017), who collected Acacia nilotica at Nichol
[Nickol] Bay near Karratha (WA) in 1874. This specimen is
now listed as Acacia nilotica (L.) Del. in AVH. The second
AVH record with the same nomenclature was also collected in
Western Australia, 50 km inland from Coral Bay, in I1885. 1
note that in a review of the invasive subspecies indica, ‘prickly
acacia’, Mackey (1997) did not consider the subspecies to be
present in Western Australia at the time (1997). However
it was recognised not long after, in 2002, growing by a
Kimberley (WA) roadside (Department of Natural
Resources, Mines and Energy 2004). Subsequent searches
in the Kimberley identified a large specimen very close to
the remains of the old Nulla Nulla homestead, established on
an Aboriginal reserve in 1921, and which I speculate may have
been deliberately planted as a shade tree (Wikipedia 2019¢;
N. Wilson, pers. comm.). The source is unknown but, as is
apparent from the evidence, prickly acacia was already in
Australia and sharing plant seeds was common. Subsequent
spread was attributed to livestock transport (N. March, pers.
comm.) and it is now an important weed in Western Australia
(CRC for Australian Weed Management 2003¢). Mackey
(1997) noted high variability in morphology of the
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subspecies and the potential for hybridisation, and reports
of introductions from Africa as well as India.

The first record of Vachellia nilotica subsp. indica in AVH
is dated 1883, collected by Eugene Fitzalan (another of
Mueller’s collectors: Council of Heads of Australasian
Herbaria 2017) as ‘[c]ultivated at Port Denison, Qld’, near
Bowen. The Crawford record (above), from New South Wales
in 1887, is the second. The records are somewhat at odds with
reports that prickly acacia was first introduced into Queensland
in the 1890s from Pakistan and India for shade and fodder
(Mackey 1997, CRC for Australian Weed Management
2003a). Note that it was also reported that prickly acacia
was ‘initially introduced into Rockhampton, Queensland by
the botanist Fitzalan in the late 1800s as a source of gum
arabic’ (Johnson 1995). Consequently, I suggest that the
subspecies or related entities reviewed above may have
been introduced deliberately more than once as well as
accidentally.

Intentional introduction
Arundo donax L.

In May 1845, J. Bailey’s Hackney Nursery advertised
Arundo donax for sale (Bailey 1845) and, in 1885,
F. M. Bailey, Colonial Botanist, reported it present in the
Brisbane Botanic Garden (QId) (Bailey 1885). The earliest
record in AVH was collected at Gosford (NSW), in 1894 and
was ‘not cultivated’, so ‘giant reed’ had already escaped
cultivation. It was widely planted as an ornamental (Lucid),
but Csurhes (2016) listed many uses including:

...wind-break, erosion control, saline ground
reclamation, garden ornamental, paper production,
treatment of waste water (removal of nutrients), forage
and, more recently, as a potential source of biofuel.

He cites evidence from Ahmad et al. (2008) suggesting that
a single genetic clone has been cultivated in multiple regions
of the world but there have been no studies to ascertain if
Australian populations are the same clone (Csurhes 2016).

Asphodelus fistulosus L.

‘Onion weed’ was probably introduced as an ornamental
(Parsons and Cuthbertson 2001). It was growing in the
Melbourne Botanic Garden (Vic.) in 1857 and in the
Adelaide Botanic Garden (SA) in 1858 (Parsons and
Cuthbertson 2001), and first appeared in AVH as a record
from Clarendon, near Adelaide (SA) in 1881, followed by
Queenscliffe [sic] (Vic.) in 1884. It was proclaimed a weed in
Victoria by 1895 (Parsons and Cuthbertson 2001).

Cactaceae

Cylindropuntia  fulgida var. mamillata (A.Schott ex
Engelm.) Backeb. The literature that I located regarding
Cylindropuntia fulgida var. mamillata, ‘coral cactus’ or
‘boxing glove cactus’, was general to invasive cacti,
reporting that they had been introduced for ornamental
purposes, stock feed or hedging (e.g. Australian Weeds
Committee 2012; Novoa et al. 2015). Although some
species e.g. Opuntia stricta were specifically noted as used
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for stock feed or hedging, there was no indication that ‘coral
cactus’ was introduced for any purpose other than ornamental.
Interestingly it reportedly does not produce flowers or fruit
(Lucid), with one exception (Australian Weeds Committee
2012). It was first recorded in AVH as late as 1984, when it
was collected from an abandoned garden at the Radium Hill
Mine Reserve (SA), ‘[sJome plants about 300 m from original
garden’ and from a roadside planting near the Parachilna Hotel
(SA). When it was introduced could not be determined.

Cylindropuntia imbricata (Haw.) F.M.Knuth. By 1911
‘devil’s rope cactus’ was growing in gardens in New South
Wales and had escaped into the bush (Maiden 1911a).

[1t] is said to have been introduced to this district as a
flower-garden shrub, in the garden of the local
parsonage [but] [s]Jome of the ridges around Sofala
are fairly thickly covered with it, and I am informed
that the plant is becoming prevalent along the river so far
as Turondale [Maiden 1911a].

How the species was introduced into Australia is not known
but it may well have occurred through plant exchange as
described for Opuntia aurantiaca below. It seems to have
been planted for ornamental purposes only (e.g. Hodges 2014)
and it does not appear in AVH until 1934, at Quirindi (NSW).
Late record dates in AVH may be due to the difficulty of
collecting and processing succulent and spiny specimens.

Opuntia  aurantiaca Lindl. Information about the
introduction of ‘tiger pear’ was not readily locatable.
Parsons and Cuthbertson (2001) said that the history of
introduction is not known and that it was first noted in New
South Wales in 1883. Referring to Opuntia aurantiaca, CABI
(2017¢) remarked that ‘[i]Jt was fashionable in the nineteenth
century for collectors of exotic plants in Europe to exchange
specimens with other collectors’ and that the same was true in
Australia (e.g. Morris 1974). Tiger pear arrived in Cape Town
c. 1843 almost certainly by plant exchange with collectors in
England (Moran and Annecke 1979) and CABI proposed that
this was probably the case for Australia too. ‘In both cases,
[tiger pear] was distributed as a garden ornament to settlers
who also used it as a barrier plant and for protecting graves’
(CABI 2017¢). Maiden (1911b), New South Wales
Government Botanist, received specimens from two
different sources in the Hawkesbury area (NSW) in 1906,
and he was aware of its weedy potential:

[t]his species has been known for many years in south west
Queensland . .. where it has obtained a great hold.

Opuntia stricta (Haw.) Haw. Parsons and Cuthbertson
(2001) suggested Opuntia stricta was brought to Australia:

in the early days of settlement possibly as an ornamental
shrub, a hedge plant, a fodder crop or as a food plant for
cochineal insects. . .

‘Prickly pear’ appears to have been a collective name for a
variety of Opuntia species early on, for example, Maiden (1914)
noted:

Prickly Pear was introduced to Australia (the number of
species is unknown) from Rio de Janeiro when Governor
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Philip [sic] touched at that port on his outward
voyage. . .

Maiden (1914) goes on to list several Opuntia species in
addition to Opuntia inermis DC, an earlier name for Opuntia
stricta, so it is unclear on which species Governor Phillip’s
cochineal insects arrived in Australia. Mann (1970), cited by
Hosking et al. (1988), reported that Opuntia stricta was growing
in cultivation in Parramatta (NSW) before 1839 and that a potted
plant was taken to Scone (NSW) in that year.

From here joints or cuttings were taken to many areas of
New South Wales and Queensland for use as pot plants or
hedges.

It was taken from New South Wales to Warwick (QId) in
1848 as a garden plant (Tanner 2015) and planted widely by
early settlers in New South Wales and Queensland as drought
fodder as well as hedging around homesteads. By 1870 it was
causing concern and by 1886 the first legislation was enacted
in New South Wales requiring its control (Tanner 2015).

Cenchrus setiger Vahl

Although ‘Birdwood grass’ originated in the homeland of
cameleers, it arrived in Australia through the efforts of Field
Marshall Baron William Birdwood. Birdwood was born in
India and served on the North West Frontier (between
Afghanistan and India) and in South Africa before going on
to greater heights in the First World War (Hill 1979). A
few years after the war, while he was living in India, he
sent seeds of Cenchrus setiger in a matchbox to the brother of
his daughter’s husband Colin Craig, living at that time on
Mundabullangana Station (Anon. 1934a; Hardie 1981)
~100 km south-west of Port Hedland (WA).

Gordon [Craig] planted the seed in a moist area under a
tap, went to Perth and on returning 19 days later found
that the seeds had germinated, grown and were
developing seed heads [Hardie 1981].

As reported for Cenchrus ciliaris, the Western Australian
Department of Agriculture actively distributed ‘Cenchrus lines’,
including Cenchrus setiger, to pastoral properties during the
1920s (Anon. 1934a; Humphreys 1967) and it first appeared in
AVH in 1932 at Roebourne (WA), one of the introduction sites
(Anon. 1934aq).

Melinis repens (Willd.) Zizka

‘Red natal grass’, as Panicum teneriffee R.Br., was growing
in the Bowen Park grounds of the Queensland Acclimatisation
Society in 1885 (Bailey 1885) and had been provided to the
Society by Dr Schombergh of the Adelaide Botanical Garden
in 1876 (Bailey 1910). Seed was sent to the United States
Department of Agriculture trial gardens between 1891 and
1894, where red Natal grass was being cultivated for its forage
value, although it was also grown as an ornamental (Stokes
et al. 2011). Macpherson (1894) wrote that the seed was
readily windblown:

and I have no doubt the red grass may be found on many
allotments in and around Brisbane. .. There are several
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hundreds of miles of railway intersecting vast portions
of the colony. If a man were to start with his eyes open,
carry a small bag of the red Natal grass seed, take a
chance of a windy day and throw out a small pinch of the
seed here and there as he proceeds, choice grasses might
in this way be largely disseminated.

There is no record to indicate whether his advice was
followed.

Nicotiana glauca Graham

The worldwide history of introduction and spread of
Nicotiana glauca is summarised in CABI (2013): ‘wild
tobacco’ was most commonly introduced as a garden and
landscape ornamental, although Steenkamp et al. (2002),
cited by CABI (2013), reported contaminated horse feed as
a source. Spread was subsequently deliberate or accidental. It
appears that Nicotiana glauca was first introduced to Australia
as a garden plant, since Bentham’s Flora Australiensis
described it as ‘Escape [sic] from gardens’ (Kloot 1983).
Kloot (1983) went on to say:

This plant was introduced to Adelaide from Melbourne
about 1847 by Mr. F.M. Dutton and one box was given
to Bailey’s Hackney Nurseries [Anon. 1894 in Kloot
1983].

The earliest record in AVH is that of Mueller in 1850, who
collected it on the River Torrens, Adelaide Hills (SA). It was
not collected outside South Australia until 1884-5, when it
was recorded near outback Bourke (NSW) and the Warrego
River (QId).

Orbea variegata (L.) Haw.

I was unable to locate information about the arrival of
‘carrion flower’ in Australia. It first appeared in AVH in 1967,
when T.R.N. Lothian collected it at ‘Hyde Park (near Broken
Hill Proprietory [sic] Nursery) 1 mile [~1.6 km] W of Whyalla
[SAT.

It is believed to have been introduced to the region as an easy-
care garden perennial [Dunbar and Facelli 1999].

By 1985, Hudson (1985) had discovered eight separate
populations in the Whyalla region and there were additional
records in AVH. It was collected at Wallumbilla in south-east
Queensland in 1969 and cultivated in Tasmania in 1982.
Carrion flower is naturalised in South Australia, Kalgoorlie
(WA) and inland south-east Queensland (Lucid). It appears it
was widely distributed as a garden plant and, at the time of
writing, it was available for sale on a variety of websites.

Parkinsonia aculeata L.

‘Parkinsonia’ was widely introduced around the world from
the eighteenth century (van Klinken et al. 2009). It was often
first introduced as an ornamental tree in towns and botanic
gardens, but also for other uses such as hedging (Hughes 1989,
cited by van Klinken et al. 2009). In 1876, von Mueller (1876)
was promoting Parkinsonia aculeata as an evergreen hedge
plant for the warmer parts of Victoria: ‘The flowers are
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handsome’, he reported. Parkinsonia was presented to the
Centennial International Exhibition in Melbourne in 1888 as
an economic plant of Queensland, for its use as a hedge-
making plant (Bailey 1888). However, less than 20 years later,
Bailey (1906) reported its invasiveness in the Fitzroy River
area of central Queensland. Van Klinken et al. (2009)
proposed its introduction to that area could have been as
early as the 1860s, soon after settlement, and this seems
altogether possible given the establishment of the Brisbane
Botanic Garden in 1854 and the Queensland Acclimatisation
Society in 1862, and their enthusiasm for plant introduction
(Bailey 1910). Earliest records located were 1885 in
the Brisbane Botanic Garden (Bailey 1885), 1894 in the
Melbourne Botanic Gardens (Vic.) (AVH) and 1901 in the
Sydney Botanic Garden (NSW) (AVH). Genetic analyses by
Hawkins et al. (2007) showed that Parkinsonia aculeata in
Australia was likely to have originated from South America, as
Bailey (1906) had indicated, possibly from a single
introductory event.

Phoenix dactylifera L.

The Afghan cameleers are often associated with date palms
in Australia and there is no doubt that they grew them in their
Ghantowns and in extensive plantations as well as distributed
them where they travelled (Stevens 1989; M. H. Friedel, pers.
obs.). However, J. Bailey’s Hackney Nursery (SA) was
advertising them for sale in 1845 (Bailey 1845), 15 years
before the first cameleers arrived in Australia, and it was
present in ‘Captain Wickham’s garden, Newstead’ in
Brisbane (QId) in 1856 (Bailey 1910). The first Queensland
plantation ‘was one formed by Mr Barnes, in Mackay, prior to
1868’ (Bailey 1910). The South Australian Government
planted three hundred palms at various locations in the
north of that state between 1884 and 1887, although with
little long-term success (Stevens 1989). During that time
cameleer Abdul Kadir planted 9 acres (3.6 ha) with date
palms on his land outside Hergott Springs (now Maree) and
laboriously hand pollinated them in the absence of the
pollinating bees native to his country. According to Stevens
(1989) these palms were probably part of an 1884 consignment
for South Australia from Saudi Arabia. Abdul Kadir’s date
plantation was a commercial success and his dates and seeds
were popular with Afghan people who used them to grow their
own date palms. The Afghans were likely to have carried the
fruit on the camel route between Adelaide (SA) and Alice
Springs (NT) (Stevens 1989), and, I would suggest, on the
many camel routes in northern South Australia and the
Northern Territory, where the palms can still be found at
remote springs. Independently, The Hon. John Lewis, South
Australian parliamentarian and leaseholder of the Dalhousie
Springs (SA) area, sent a box of dates to the property and in
1899 requested that the seeds be planted out. Later he was
pleased that some young ones were growing (AusEmade
2015). Date palms subsequently became invasive around the
mound springs at Dalhousie (Noack 1994), as they did at
Millstream Station (WA) where they had been planted in the
nineteenth century by the leaseholders for shade and
beautification along the Fortescue River (Keighery 2010).
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Prosopis spp. — Mesquites

The taxonomy of Prosopis spp. in Australia is complex
(Parsons and Cuthbertson 2001; van Klinken and Campbell
2009). Although four species, Prosopis glandulosa, Prosopis
Jjuliflora, Prosopis pallida and Prosopis velutina, are reputed to
be present in Australia on the basis of morphological
attributes, genetic analysis suggests that Prosopis juliflora
may only have been present as populations from two sites,
one of which has since been eradicated (van Klinken and
Campbell 2009; R. van Klinken, pers. comm.). The earliest
Prosopis records are those of Bailey (1910) who reported:

Algaroba Bean (P. juliflora) and Mesquit (P. pubescens)
introduced by the Brisbane Botanic Gardens and
Acclimatisation Society in 1877. Received from
Honolulu.

Confusingly, Bailey (1885) reported the presence in 1885 in
the Brisbane Botanic Gardens of Prosopis glandulosa Sorr.
‘Mesquit or Algaroba of Texas” from West Texas, Prosopis
Jjuliflora DC. (no common name) from Jamaica and Prosopis
pubescens Benth. ‘Screw Bean or Screw Mesquit’ from Texas
— and no mention of Honolulu. Presumably in light of revised
taxonomy, van Klinken and Campbell (2009) described the
first recorded Prosopis plant as being Prosopis pallida,
‘planted in the early 1880s’ in the Brisbane Botanic
Gardens. Complexity is increased by multiple introductions
of mesquite into Australia and by hybrids, which are difficult
to distinguish, occurring in different localities (van Klinken
and Campbell 2009).

A further record, for 1886, for an unidentified Prosopis
species, appears in AVH for a locality ‘N of Macdonnell [sic]
Range; Plenty River, Marshall River, Milne River, Lake
Nash’. The collector was Lieutenant Dittrich, and the
‘locality’ simply describes the route of David Lindsay’s
1886 survey expedition (see Chloris virgata and Citrullus
lanatus). Dittrich was not a careful collector and ‘had a
major falling-out with Lindsay by the expedition’s end’
(Jones 2007). Lindsay’s nephew was less diplomatic than
his uncle (Lindsay and Lindsay 1952):

Dietrich [sic] was a supposed German scientist who
accompanied the party on behalf of the Baron von
Mueller. The term ‘supposed’ is used because this man
proved to combine Prussian arrogance in an extreme form
with a woeful inefficiency as a scientist. The botanical
collection which he made on the trip was allowed to
become worthless through mould developing on it. ..

and, one could add, his inadequate record keeping. The
plant may have been encountered at Lake Nash Station but this
and how it arrived in the region is only surmise. The station
had been stocked in 1879 (Anon. 1879) from a Costello
property near Rockhampton, but no records could be found
of Prosopis in that area at the time.

References to Prosopis species in Appendix 1 reflect
morphologically based identifications at the time of first
observation or at subsequent re-examinations of herbarium
specimens, and so are not necessarily consistent with van
Klinken and Campbell’s (2009) modern taxonomic
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interpretation, based on genetic analyses. Thus, species
identities in Appendix 1 should be treated with caution. The
history of introduction of individual species or varieties has
been described where possible by van Klinken and Campbell
(2009) and is not repeated here.

Ricinus communis L.

‘Castor oil plant’ has been grown for medicinal purposes
for thousands of years (Miller and Morris 1988; CABI 20174d).
Not surprisingly it appeared soon after European settlement in
1788, as ‘Palma Christi’, in King’s (1803) list of plants at
Sydney Cove. In addition to its medicinal value, it was planted
for ornamental purposes (Lucid) and was reported by the South
Australian Government Botanist to be flowering in the old
Adelaide Botanical Garden in 1841 (Bailey 1841). Indeed it
was ‘apparently naturalised [in South Australia] during the
1840s’ (Kloot 1983). It was growing in the Brisbane Botanic
Garden (QId) in 1861 the Director of the Garden reported, and
it had ‘since become a great weed on our waste lands’ (Bailey
1910). Gardener and botanist Maurice Holtze (1892) listed
Ricinus communis as ‘introduced during these last 20 years’ in
the Darwin (NT) area and escaped from cultivation. It did not
appear in arid Northern Territory and New South Wales
collections until 1955 and in arid South Australia until
the 1960s (AVH). It is currently advertised for sale on the
internet as ‘Palma Christi’ (castor oil) for health and beauty
purposes.

Sorghum x almum Parodi

‘Columbus grass’ was introduced into Australia by CSIRO
in the 1940s as a forage crop (NSW WeedWise 2014). After
widespread planting in central and southern Queensland it
spread to localised areas of western New South Wales and NT
(NSW WeedWise 2014); it was first recorded in arid central
Australia in 1983 (AVH; Flora NT 2013).

Tamarix aphylla (L.) H.Karst

Valued as a windbreak and a source of wood in semi-arid
areas, various Tamarix species became widespread in the
south-western United States of America after they were
introduced from the mid-nineteenth century onwards
(Shafroth et al. 2005, citing Robinson 1965). Essington
Lewis (Blainey and Smith 1986), son of John Lewis (see
Phoenix dactylifera), followed in his father’s footsteps and
introduced Tamarix aphylla to Whyalla (SA) in the 1930s,
having seen it growing in California (Parsons and Cuthbertson
2001). Lewis worked for the Broken Hill Proprietary mining
company and subsequently took ‘tamarisk’ (or ‘athel pine’)
from the Whyalla works to Broken Hill (NSW) in 1936.
Tamarisk became popular in the outback as a shade tree
and windbreak and was widely planted well before the
potential for Tamarix spp. to become serious invaders of
arid river systems was recognised in the 1960s in the
United States of America (Shafroth et al. 2005, citing
Robinson 1965) and in the 1970s in Australia (CRC for
Australian Weed Management 20035).
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Ziziphus mauritiana Lam.

Parsons and Cuthbertson (2001) suggested that ‘Chinee
apple’ (or ‘Indian jujube’) was so named because it was
associated with Chinese miners during the 1860s gold
rushes in Queensland. They also suggested that it was first
recorded in 1842 in Mr Stevenson’s garden in North Adelaide
(SA) as Chinese jujube, citing McEwen (1842), but McEwen
(1842) gives the species as Ziziphus jujuba. According to
Grice (2002) and APNI, the two species may be treated as
taxonomic synonyms, although AVH lists them separately.
‘Chinee apple” was planted for its horticultural value and is
often associated with early mining settlements (Grice 2002).
The earliest record in AVH for Ziziphus mauritiana is for the
Etheridge River (QId) in 1886. Gold was detected at Etheridge
[now Georgetown] in 1868 and a gold rush ensued the
following year. The population of Chinese miners in the
Etheridge—Gilbert area reached 430 by 1871 (Burke and
Grimwade 2013), giving credence to the suggested source
of the common name. A further AVH record at ‘Pandanus
Creek’ (no state specified) in 1911 almost certainly relates to
the establishment in 1904 of a stamper battery for a gold mine
at Pandanus Creek in north Queensland (Wikipedia 2016).
However, the species was established in the Brisbane Botanic
Garden (QId) as early as 1864 (Bailey 1910), in addition to
Ziziphus jujuba in North Adelaide (SA) in 1842 (McEwen
1842). The geographic origin of Chinee apple in Australia is
unknown (Grice 2002).

Discussion

Of the 54 species considered here, including the 7 that were
introduced both accidentally and intentionally, there were a
total of 34 accidental introductions and 27 intentional
introductions. Hence, the proportion of species that were
accidentally introduced was 57% of the total. In South
Australia in 1984, the proportion of plants accidentally
introduced that had become established (56%) was greater
than the proportion of established, intentionally introduced
plants (44%), which Kloot (19875) remarked could be due to
the competitive advantage of ‘weedy’ characteristics. In
Queensland, 53% of highly successful introductions were
accidental, compared to a total of 47% for three classes of
intentional introductions: ornamental, crops and pastures
(Johnson 1995). Keighery’s (2010) categories for 104
established weeds of the Pilbara (WA) are not directly
comparable because they were limited to the purpose of

intentional introduction. Only 7 were categorised as
‘accidental’ and 22 were ‘unknown’, and the list of
‘intentional’ introductions included species that had

previously arrived accidentally. The list also included
species that were largely confined to towns (Keighery
2010). Consequently, for South Australia, Queensland and
the more constrained number of widespread arid zone
species presented in this study, it appears that accidental
introductions generally represent somewhat over half of all
alien naturalised species.

The history of intentional plant introduction in Australia
has been well covered (e.g. Lonsdale 1994; Groves et al. 2005;
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Cook and Dias 2006), the history of accidental introductions
less so. As Kloot (1987¢) has pointed out:

The means of accidental introduction, whilst clear in
principle, are very rarely documented in practice

and

As with intentional introductions, it is rarely possible to
be certain that any particular means of entry was the
source of present infestations.

In the present study, the evidence for the mode of accidental
introduction has been relatively well documented in some
cases, whereas in others I have indicated in the text where
conclusions are speculative. The most common modes of
accidental introduction (Table 1) are similar to those for
South Australia and Queensland, which is by contaminated
seed, fodder and hay, ballast, clothing and footwear (‘people’),
livestock, machinery and packaging (Kloot 1987b; Johnson
1995). Some accidental introductions in the present study
occurred across more than one mode, which had no
equivalent in data presented by Kloot (1987h) or Johnson
(1995). In addition, some modes were further subdivided here,
in particular ‘livestock’, showing that camel harness was likely
to have been an important source of accidental introduction,
exceeded only by contaminated seed and hay (Table 1).

Regarding intentional introductions, garden plants make up
70% of all invasive plants Australia-wide (Groves et al. 2005)
and likewise for South Australia (Kloot 19875h). Equivalent
proportions are not available in Johnson (1995), but
intentionally introduced ornamentals occurred much less
commonly in Queensland Herbarium collections than
intentionally introduced pasture species. In the arid zone, a
larger number of intentionally introduced ornamentals were
invasive than intentionally introduced pasture plants but the
numbers are small (Table 2). Moreover, ornamentals may be
confined to niche habitats compared with widespread pasture
plants. Species usually considered of subtropical-tropical
origin e.g. Arundo donax, Phoenix dactylifera, Ricinus
communis, have successfully invaded moister environments,
such as river frontages and springs, within generally arid
environments (Keighery 2010). Not surprisingly, crop
species do not appear in the list of introduced invasive
plants in Table 2, due to climatic limitations.

Arid zone weed species came most commonly from the
Middle East, South Asia, North Africa and South America
(Table 3). The figures may be somewhat misleading because
some species originated in more than one region, even though
historical records may show that one region was the likely
source of initial invasion, e.g. early Cenchrus ciliaris invasion
most likely originating from South Asia. However, it seems
intuitively reasonable that successful invaders would come
from similar arid environments while species from European
or Mediterranean climates would be less likely to persist.
Direct comparisons with other states are difficult due to
differences in definitions of regions. Additionally, climate
and landscape differences within Queensland (Johnson
1995), South Australia (Kloot 1987a), Western Australia’s
Pilbara region (Keighery 2010) and arid Australia will have
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Table 1. Potential mode(s) of arrival for accidental introductions
‘Camel harness’, ‘livestock’, ‘people’, ‘seed or hay’, ‘equipment’, ‘packaging’ and ‘ballast’ are likely sources of accidental contamination, post-European
settlement; ‘maritime travellers’ includes pre-European settlement traders of Dutch and British origin, Macassans and sealers and whalers. ‘Medicinal or
horticultural’ refers to species which may have been perceived to have medicinal or horticultural value in their country of origin. There may be more than one
mode of arrival for an individual species

Camel  Livestock

harness

Species People

Maritime
travellers

Seed  Equipment Packaging Ballast Medicinal =~ Unknown
or hay or

horticultural

Acetosa vesicaria X
Aerva javanica X
Alternanthera pungens X X
Argemone ochroleuca
subsp. ochroleuca
Calotropis procera X
Carrichtera annua
Carthamus lanatus
Cenchrus ciliaris X
Cenchrus echinatus X
Cenchrus pennisetiformis X
Cenchrus setaceus
Chloris virgata X
Citrullus colocynthis X

Citrullus lanatus X

Conyza bonariensis
Cucumis myriocarpus X

Cynodon dactylon X
Dichanthium annulatum X

Emex australis
Eragrostis barrelieri X
Eragrostis cilianensis.
Eragrostis minor
Eragrostis trichophora also
known as E. cylindriflora
Neurada procumbens X
Parthenium hysterophorus

Passiflora foetida X

Senna occidentalis X X
Solanum nigrum

Sonchus oleraceus

Tribulus terrestris (non-native)

Vachellia farnesiana X

Vachellia nilotica subsp. indica X
Xanthium occidentale
Xanthium spinosum X

Total 7(16%)  5(11%)  5(11%)

6 (14%)

8(18%) 2 (5%) 1Q%)  2(G%) 3 (7%) 5 (11%)

enhanced or limited the success of invasive species. Kloot
(1987h) reported that South Australia’s weed flora was
predominantly from the Mediterranean, Europe and South
Africa, whereas Queensland’s was predominantly from the
‘Old World Tropics’, the ‘New World Tropics’ and the
Mediterranean (Johnson 1995). Pilbara (WA) weeds mainly
originated from the Americas, Asia and Africa (Keighery
2010).

Some weedy arrivals may have been an accident of history.
For example, South America and southern Africa became early
sources of weeds in Australia because Rio de Janeiro and the
Cape Colony were ports of call for shipping en route from
Britain to Australia (Maiden 1920; Kloot 1987a). Ships also

visited the Cape Colony and Calcutta [Kolkata] from Sydney
Cove (NSW) for food supplies (Maiden 1920). However, a
great many species arrived in Australia and were subsequently
distributed far and wide through the diligence of
acclimatisation societies and Government Botanists (Cook
and Dias 2006). Exchange amongst botanic gardens and
distribution of species for trial plantings was common from
the 1860s (e.g. Bailey 1910). Baron Sir Ferdinand von Mueller
was one such advocate for plant exchange (von Mueller 1876).

Apart from his critical taxonomic faculties, Mueller also
looked upon vegetation through the eyes of the
geographer, the forester, agriculturalist and pharmacist
[Willis 1961].
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Table 2. Purpose of intentional introductions
‘Livestock feed or shade’ includes grasses, shrubs and trees; ‘horticulture’ includes fruit, vegetables and flowers for sale;
‘ornamental’ includes plants grown in public and private parks and gardens, for example for beauty or shade; ‘hedging’ includes
barriers, windbreaks and screens. An individual species may have been introduced for more than one purpose

Species Livestock Horticulture Ornamental Hedging Medicinal

89

feed or shade

Arundo donax
Asphodelus fistulosus
Cactaceae examples
Cylindropuntia fulgida var. mamillata
Cylindropuntia imbricata
Opuntia aurantiaca
Opuntia stricta
Cenchrus ciliaris
Cenchrus pennisetiformis
Cenchrus setaceus
Cenchrus setiger X
Cynodon dactylon
Dichanthium annulatum X

>

Emex australis
Melinis repens X
Nicotiana glauca
Orbea variegata
Parkinsonia aculeata
Phoenix dactylifera
Mesquites
Prosopis glandulosa
Prosopis juliflora
Prosopis pallida
Prosopis velutina
Ricinus communis
Sorghum x almum X
Tamarix aphylla
Vachellia nilotica subsp. indica X
Ziziphus mauritiana
Total 10 (31%)

>

MR XX

LI B B

X

3 (9%) 15 (47%) 3 (9%) 1 3%)

As Director of the Melbourne Botanic Gardens,

he was responsible for exchanging seeds and plants with
botanists throughout Australia as well as European and
American herbaria [Morris 1974],

and he enlisted the help of non-specialists to trial species in
new environments. In 1872, explorer Ernest Giles planted
seeds, given to him by Mueller, near Glen Helen in central
Australia (NT):

Among these were blue gum (tree), cucumbers, melons,
culinary vegetables, white maize, prairie grass, sorghum,
rye and wattle-tree seeds [Giles 1889].

At the remote Hermannsburg Mission in central Australia
(NT) in 1879 the missionaries planted seed supplied by Mueller
to see what crops would do well.

Everything was tried, from dates and apricots, to sweet
potatoes and bananas [Strehlow 2011].

Perhaps fortunately the climate was too harsh for many of
these to survive.

Examining the introduction of 155 grass species in northern
Australia, van Klinken ez al. (2015) found ~85% had first been
recorded before 1940 and 90% naturalised before 1980,
naturalisation being defined according to Richardson et al.
(2000). Of the 54 arid zone species reported here
(Appendix 1), all but 6 were first recorded before 1940 and
44 were first recorded before 1900. Van Klinken ef al. (2015)
estimated that, for 77 tropical grass species, the time between
introduction and naturalisation averaged ~30 years but could
be as high as 124 years. For longer lived woody perennials in
South Australia Caley et al. (2008) estimated a likely mean
time to naturalisation of 149 years. It could be assumed that
many of the 54 arid zone species were naturalised due to the
elapsed time since first recording and their widespread
distribution, but available information was not sufficient to
confirm it. However, it appears that the rate of naturalisations
has slowed due to declining numbers of new species colonising
the arid zone.

New plant introductions have not ceased, but they have
been constrained by the establishment of pre-border, border
and post-border protections, especially since the 1990s
(Department of Agriculture, Water and the Environment
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Regions of origin

Wikipedia definitions have been used to standardise regions or countries listed in Appendix 1
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Species

Europe Mediterranean

Middle
East

South
Asia

China Northern Africa Southern

Africa

North
America

Central South
America America

Accidental introduction
Acetosa vesicaria
Aerva javanica
Alternanthera pungens
Argemone ochroleuca subsp. ochroleuca
Calotropis procera
Carrichtera annua
Carthamus lanatus
Cenchrus echinatus
Chloris virgata
Citrullus colocynthis
Citrullus lanatus
Conyza bonariensis
Cucumis myriocarpus
Eragrostis barrelieri
Eragrostis cilianensis
Eragrostis minor
Eragrostis trichophora also known as E. cylindriflora
Neurada procumbens
Parthenium hysterophorus
Passiflora foetida
Senna occidentalis
Solanum nigrum
Sonchus oleraceus
Tribulus terrestris (non-native)
Vachellia farnesiana
Xanthium occidentale
Xanthium spinosum
Total accidental introduction
Accidental and intentional introduction
Cenchrus ciliaris
Cenchrus pennisetiformis
Cenchrus setaceus
Cynodon dactylon
Dichanthium annulatum
Emex australis
Vachellia nilotica subsp. indica
Total accidental and intentional introduction
Intentional introduction
Arundo donax™
Asphodelus fistulosus
Cactaceae examples
Cylindropuntia fulgida var. mamillata
Cylindropuntia imbricata
Opuntia aurantiaca
Opuntia stricta
Cenchrus setiger
Melinis repens
Nicotiana glauca
Orbea variegata
Parkinsonia aculeata
Phoenix dactylifera
Mesquites
Prosopis glandulosa
Prosopis juliflora
Prosopis pallida
Prosopis velutina
Ricinus communis
Sorghum x almum
Tamarix aphylla
Ziziphus mauritiana
Total intentional introduction
Total accidental introduction, accidental and
intentional introduction and intentional
introduction

0 1
4 (3%) 7 (6%)

E I I B
bl
tl

X X
X
4 6 0
18 (15%) 17 (14%) 3 (3%)

E I T -

bl

X
X
6

22 (18%)

2
11 (9%)

7

13 (11%) 9 (8%)

3 7
16 (13%)

AOrigin ‘contentious’.
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(2020b). The development of plant and particularly seed
trading on the internet has increased the chances of new
incursions or unwitting distribution of weedy species
already in Australia. McLaren (2008), citing King (2005),
reported that

a quick search showed 15 million ‘mail order plants’
global web sites, and 5 million ‘mail order seeds’
global web sites [in 2005].

Given this, surprisingly few known weeds have penetrated
pre-border and border protection barriers recently.

Incursion of new potential weeds into the arid zone no
doubt continues to occur, but few species become established
e.g. Eragrostis  trichophora  (first recorded 1971),
Cylindropuntia fulgida var. mamillata (1984) and Neurada
procumbens (2000). Nevertheless, some already established
weed species that appear to be insignificant contributors to the
arid zone flora may prove to be ‘sleeper weeds’ (Groves 1999),
and recognised weeds will continue to spread, e.g. Cenchrus
ciliaris (Lawson et al. 2004), via wind and water, people,
vehicles, livestock, transport corridors and wildlife. Knowing
the most likely pathways of introduction of invasive plants
through examination of the historical record can help to
prevent invasion and inform targeted management. As a
point of historical interest, the expanding distribution in
remote arid Australia of Cenchrus ciliaris is likely to be
enhanced through seed spread by feral camels, whose
harnesses first brought it to Australia.
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