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Risk of weed movement through vehicles, plant and equipment:
results from a Victorian study
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Summary Over 230 contaminant species or taxo-
nomic groups, including 23 Victorian noxious weeds
have been identified on 106 vehicles and items of plant
and equipment. Thirty nine percent of the 70 passenger
and four-wheel drive vehicles assessed and 25 percent
of the 36 items of plant and equipment carry noxious
weeds. The most frequent location for finding noxious
weeds in passenger and four-wheel drive vehicles was
in the cabin (67%) followed by the engine bay (56%).
Noxious weeds were found in all locations assessed.
Practising good vehicle hygiene and regular cleaning
can reduce the risks of spreading weeds.
Keywords Vehicle hygiene, weed seed spread.

INTRODUCTION

The Victorian Pest Management Framework states
that the risk of introduction and spread of pests needs
to be communicated to the community so attitudes
and behaviour can be modified (DNRE 2002). Work-
shops, developed by Lardner ez al. (2004), have raised
participant’s awareness of their obligations under the
Victorian Catchment and Land Protection Act 1994
and have provided a unique opportunity to assess
samples manually removed from vehicles for plant
propagule contamination.

Vehicles can disperse an array of weed species.
Wace (1977) in his survey of car wash facilities in
Canberra identified over 259 species or taxonomic
entities that are potentially dispersed by vehicles.
Moerkerk (2005) reported that over 130 weed species
and taxonomic entities were carried on vehicles, plant
and equipment and that 39% of passenger vehicles
and 29% of machinery were found to be carrying
noxious weeds.

This paper reports on results accumulated from
additional workshops conducted in Victoria through-
out 2005.

MATERIALS AND METHODS

This study builds on the data reported by Moerkerk
(2005) and has used the same methodology of sample
collection and assessment previously outlined. All
results presented are for the combined data set. Ve-
hicles assessed were primarily from Local and State
government fleets involved in land management, and
nominated for assessment by the organisations hosting
the workshops.
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Workshops and sampling took place throughout
the year. Vehicles, plant and equipment were assigned
to either of two classes: passenger vehicles, which
included two and four-wheel drive (2WD, 4WD)
utilities and wagons; or machinery, which included
trucks, tractors, mowers, trailers, backhoes, graders,
dozers and excavators. Data is presented for vehicle
class and location of contaminants. Samples were not
necessarily taken from all locations on all items of
equipment or vehicles. The vast majority of samples
are still undergoing assessment in growth trays.

Due to limited resources no effort was made to
record the number of propagules of each species.
Furthermore, if a propagule was observed it was as-
sumed to be viable.

RESULTS
Vehicle types A total of 70 passenger vehicles and
36 items of machinery were examined in this study
(Table 1). This includes the data from the 18 passenger

Table 1. Summary of data set and extent of species
contamination.

Average Number
Vehicle Number  number of contaminated with
class assessed species/taxa  noxious weeds
Passenger
2WD wagon 1 15 0
2WD utility 9 12.5 2 (22%)
4WD wagon 11 16.1 1(9.1%)
4WD utility 49 19.6 26 (53%)
Total 70 18 29 (41%)
Machinery
Tractors and 10 22 4 (40%)
slashers
Deck mowers 6 19 0
Trucks 6 9 0
Graders 5 21 2 (40%)
Backhoes 4 20 1 (25%)
Trailers 3 9 1 (33%)
Excavator and 2 1 (50%)
dozer
Total 36 16.5 9 (25%)




vehicles and 17 items of machinery previously re-
ported by Moerkerk (2005).

An average of 18 species or taxonomic entities
were observed on passenger vehicles and 16.5 on all
machinery. The highest number of taxa found on a
4WD utility was 48 and on a 4WD wagon was 53.
For machinery the highest number of taxa was 38.
This was number found on both an out-front mower
and a backhoe.

Contamination species Fifty-four families repre-
sented by over 230 species or taxonomic entities were
removed from vehicles during this study. Families
and number of taxa representing each are presented

Table 2. Families and number of taxa observed on
vehicles and machinery.

Family/ Division taxa  Family taxa
Aceraceae 1 Lythraceae 1(D)
Aizoaceae 1(1)* Malvaceae 2(2)
Amaranthaceae 3(2) Melioaceae 1(1)
Anacardiaceae 2(1) Mimosaceae 1(D)
Apiaceae 3(3) Myrtaceae 3
Asteraceae 24 (14) Oleaceae 1(1)
Betulaceae 1 Onagraceae 1(1)
Boraginaceae 3(1) Oxalidaceae 2(2)
Brassicaceae 15(9)  Pinaceae 1(1)
Bryophyta 1 Plantaginaceae 3(2)
Carophyllaceae 8(5) Poaceae 69 (38)
Chenopodiaceae 8(3)  Polygonaceae 7(3)
Crassulaceae 2(2)  Portulacaceae 1
Cucurbitaceae 2(1)  Primulaceae 1(D)
Cupressaceae Proteaceae 1
Cyperaceae 5(3) Ranunculaceae 1
Dennstaedtiaceae 1 Restionaceae 1
Euphorbiaceae 2 (1)  Rosaceae 6(2)
Fabaceae 22 (11) Rubiaceae 2(2)
Fagaceae 1 Solanaceae 2(2)
Fumariaceae 1 Thymelaeaceae 1(D)
Gentinaceae 1 Ulmaceae 1
Geranaceae 2 (1)  Urticaceae 1
Juncaceae 3(3)  Verbenaceae 1(D)
Lamiaceae 5(3)  Zygophyllaceae 1(1)
Liliaceae 1(1)

ANumbers in brackets are the number of taxa reported by
Moerkerk (2005).

Fifteenth Australian Weeds Conference

in Table 2. The most frequently observed families are
Poaceae, Asteraceae and Fabaceae.

The 30 most frequent contaminants on vehicles
and machinery are listed in Table 3. Passenger vehicles
were more frequently contaminated by annual species
such as Lolium spp., Avena spp., Bromus diandrus
Roth, B. hordeaceus L., Arctotheca calendula (L.)
Levyns. and Panicum capillare L. than machinery.
Machinery was more frequently contaminated with

Table 3. Thirty most frequently occurring contami-
nants on vehicles and machinery.

Vehicle class

Machine Passenger  Total

Taxonomic group (%) (%) (%)
Vulpia spp. 58.3 62.9 61.3
Lolium spp. 44.4 61.4 55.7
Eucalyptus spp. 472 57.1 54.7
Juncus bufonus L. 36.1 50.0 453
Phalaris spp. 44.4 443 443
Poa annua 50.0 37.1 41.5
Hordeum spp. 25.0 48.6 40.6
Danthonia spp. 27.8 41.4 36.8
Polygonum aviculare L. 36.1 37.1 36.8
Sonchus oleraceus L. 333 35.7 349
Avena spp. 25.0 38.6 34.0
Plantago coronopus 61.1 18.6 33.0
Bromus diandrus 19.4 35.7 30.2
Bromus hordeaceus 13.9 38.6 30.2
Crassula spp. 27.8 229 24.5
Plantago lanceolata 41.7 15.7 24.5
Arctotheca calendula 19.4 27.1 24.5
Poa spp. 13.9 28.6 23.6
(other than P annua)

Rumex spp. 30.6 17.1 21.7
Chloris truncate R.Br. 16.7 243 21.7
Hypochoeris spp. 27.8 17.1 20.8
Medicago spp. 222 20.0 20.8
Paspalum spp. 25.0 17.1 19.8
Lepidium spp. 36.1 10.0 18.9
Bromus catharticus 25.0 15.7 18.9
Panicum capillare 8.3 24.3 18.9
Trifolium spp. 19.4 17.1 17.9
Leptospernum spp. 16.7 18.6 17.9
Acacia spp. 13.9 20.0 17.9
Austrostipa spp. 11.1 20.0 17.0
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Table 4. Location of noxious weeds on vehicles and machinery.

Passenger vehicles Machinery
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Cirsium vulgare (Savi) Ten. 2 1 2 1 1 7
Tribulus terrestris L. 6 1 1 1 6 1 1
Echium plantagineum L. 1 2 1 2 1 6
Nassella neesiana (Trin. & 1 1 1 2 4 1 1
Rupr.) Barkworth
Marrubium vulgare L. 2 3 1 1 4
Foeniculum vulgare Miller 1 1 1 1 1 3
Xanthium spinosum L. 1 1 1 3
Dittrichia graveolens (L.) 1 1 1 1 1 3
Greuter
Cenchrus longispinus 1 2 1 2
(Hackel) Fern.
Eragrostis curvula 1 1 1 1 1 2
(Schrader) Nees
Carthamus lanatus L. 1 1 2
Ulex europaeus L. 1 1 1 1
Juncus acutus L. 1 1 1 1 1
Conium maculatum L. 1 1 1 1
Oxalis pes-caprae L. 1 1 2
Pennisetum macrourum Trin. 1 1
Nassella trichotoma (Nees) 1 1
Hack. ex Arechav.
Carduus tenuiflorus Curtis 1 1
Emex australis Steinh. 1 1
Centaurea calcitrapa L. 1 1
Onopordum acaulon L. 1 1
Silybum marianum (L.) 1 1
Gaertn.
Rosa rubiginosa L. 1 1
Total species 2 9 7 4 3 3 3 2 5 21 2 1 2 2 3 3 1 9

Frequency for contaminant
location (%)

67 56 25 28 10 10 10 7 22

APercentages do not add up to 100% because vehicles may carry more than one species of noxious weed.
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species such as Poa annua L., Plantago coronopus
L., P lanceolata L., Hypochoeris spp., Paspalum spp.,
Lepidium spp. and B. catharticus Vahl.

Noxious weed contaminant Ten percent of the total
taxa recorded are declared noxious weeds in Victoria
and these are listed in Table 4. In all vehicle classes,
53% of 4WD utilities were found to be carrying
noxious weeds. For all passenger vehicles, 41% were
carrying noxious weeds. This contrasts with 25% of
machinery carrying noxious weeds (Table 3).

The average number of noxious weed species
found on passenger vehicles was 1.67. The highest
number of declared species found on a passenger
vehicle was six. No items of machinery were found to
be carrying more than one species of noxious weed.

If a vehicle is carrying noxious weeds, there is a
67% probability of finding them in the cabin and 56%
probability in the engine bay (Table 4).

DISCUSSION
The results suggest that vehicles and machinery can
carry a large number of contaminant species in a
variety of locations on the vehicles. The number and
type of taxa that are reported in this study is similar
to that recorded by Wace (1977).

The contaminant species on vehicles and machin-
ery are a symptom of the environment in which the
equipment has been used. Plantago spp. are common
weeds of turf, roadsides, drains and ditches and are
more frequently found on machinery that is likely to be
used in these locations. The high frequency of annual
species on passenger vehicles is also a symptom of the
locations in which these vehicles are generally used.

The high proportion of passenger vehicles found
to be carrying noxious weeds is surprising and
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probably contrasts with the belief that machinery is
more likely to spread noxious weed species. If atten-
tion is paid to cleaning of the cabin, engine bay, tray,
chassis and guards, a significant number of noxious
weed propagules will be removed. Avoiding situations
where vehicles and machinery will pick up propagules
and regular cleaning of these will greatly reduce the
risks of spreading weeds.
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