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Summary   We surveyed New Zealand roadsides for 
the Department of Conservation’s (DOC) 329 listed 
weeds (referred to as environmental weeds). We sam-
pled a total of 340 stretches of roadside (50 m long), 
all within 10 km of small towns in four regions of New 
Zealand: Auckland, Waikato, Wellington and Can-
terbury. We found 128 of DOC’s 329 environmental 
weeds including 36 species that occurred in more than 
5% of roadside plots. Despite our plots being within 
10 km of towns and their gardens, the vast majority of 
the environmental weed species detected were wide-
spread rural plants that naturalised over 50 years ago. 
The discontinuous distribution of these species leads 
us to propose that New Zealand roadsides most often 
provide only patches of suitable habitat for weeds to 
hop across the landscape, rather than act as continuous 
linear corridors of dispersal.

Keywords    Dispersal,  invasive plant,  naturalised 
plant,  road,  landscape ecology.

INTRODUCTION
Roadsides are being increasingly recognised as 
habitats suitable for weed establishment and spread 
as well as conduits for weed dispersal vectors agents 
such as vehicles, people and stock (see Wace 1977, 
Schmidt 1989, Milberg and Lamont 1995, Hourdequin 
2000, Lugo and Gucinski 2000, Overton et al. 2000, 
Christen and Matlack 2006). Roads tend to increase 
the weediness of natural areas by facilitating dispersal 
of weeds into otherwise intact native vegetation (see 
Lonsdale and Lane 1994, Parendes and Jones 2000). 
Weeds also reduce the capacity of roadside verges to 
harbour native biodiversity in agricultural and urban 
landscapes (Overton et al. 2000). A large investment 
is made in controlling some weeds along New Zealand 
roads. For example, Transit New Zealand uses 9516 
kilograms of glyphosate herbicide every year on State 
Highways (Hodgson 2000). The effectiveness of this 
weed control for reducing weeds in adjacent land, and 
indeed the wider importance of roadsides in the spread 
of weeds through New Zealand landscapes, remains 
poorly understood.

We present the initial results of a roadside survey 
for the 329 weed species listed by the Department 
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of Conservation (DOC Bioweb database, viewed 
Feb. 2005). We use the term ‘environmental weeds’ 
to refer to these species considered by DOC to have 
damaging impacts on native biodiversity values and 
controlled by DOC in at least at one site in New 
Zealand. Our primary aim was to document which of 
these environmental weeds were present on roadsides 
and, therefore, have the potential to spread into natural 
areas via roadsides.

MATERIALS AND METHODS
In late summer 2005 we sampled two 10 km stretches 
of main road out from each of four small towns in each 
of four regions of New Zealand (Auckland, Waikato, 
Wellington, and Canterbury, with a fifth town added 
in Wellington). We recorded the presence and abun-
dance of all environmental weeds within one random 
50 m long stretch of roadside within each kilometre 
out from the edge of each town. We concentrated our 
sampling near towns because a higher abundance and 
diversity of environmental weeds occurs in and near 
towns (Timmins and Williams 1991). Most of these 
weeds were introduced to New Zealand as ornamental 
garden plants (Buddenhagen et al. 1998). We selected 
towns in each region that were at least 20 km from 
another town (Auckland: Helensville, Pukekohe, 
Warkworth, Wellsford; Waikato: Hamilton, Matamata, 
Morrinsville, Te Awamutu; Wellington: Bulls, Foxton, 
Levin, Palmerston North, Otaki; Canterbury: Fairlie, 
Geraldine, Tekapo, Waimate).

RESULTS
Across all regions we found 128 environmental weeds 
(39% of DOC’s listed weeds) growing on roadsides 
(Table 1). Of these, 54 were purposefully planted on 
the roadside, mostly amenity shrub and tree species. 
The Canterbury roadsides sampled had the least 
weed species (Table 1), being mostly closely mown 
or grazed grassland in pastoral landscapes. Only 39% 
of Canterbury roadsides contained any woody vegeta-
tion, planted or wild. Nevertheless, even Canterbury 
roadsides contained 51 environmental weed species 
(Table 1). The roadsides of the other regions were 
more woody (55%–77% of the roadsides contained 
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woody species) and generally more weedy (Table 
1).

The 128 species included 39 terrestrial herbaceous 
vascular plants, 68 shrubs and trees, and 14 vines. The 
great majority of these species are well-established 
New Zealand weeds, with 85% of the species having 
been naturalised more than 50 years ago (1955).

The most abundant environmental weeds across all 
regions, occurring in more than 5% of all 340 roadside 
plots, are a cross-section of the commonest natural-
ised plants in New Zealand. In order of decreasing 
abundance, they were Dactylis glomerata L., Agrostis 
capillaris L., Lolium perenne L., Rubus fruticosus 
L., Holcus lanatus L., Schedonorus phoenix (Scop.) 
Holub., Cirsium arvense (L.) Scop., Cynodon dactylon 
(L.) Pers., Ulex europaeus L., Cyperus eragrostis Lam., 
Cirsium vulgare (Savi) Ten., Lotus pedunculatus Cav., 
Agapanthus praecox Willd., Cytisus scoparius (L.) 
Link, Berberis glaucocarpa Stapf, Lonicera japonica 
Thunb., Ligustrum sinense Lour., Verbascum thapsus 
L., Crataegus monogyna Jacq., Bromus wildenowii 
Kunth, Cortaderia selloana (Schult. & Schult.f.) Asch 
& Graebn., Pennisetum clandestinum Hochst. ex 
Chiov., Juncus articulatus L., Senecio jacobaea L., 
Hieracium pilosella L., Phytolacca octandra L., 
Hypericum perforatum L., Echium vulgare L., Pinus 
radiata D.Don, Salix fragilis L., Hedera helix L., Jun-
cus effusus L., Ligustrum lucidum Aiton, Tradescantia 
fluminensis Vell. and Crocosmia × crocosmiiflora 
(Lemoine ex Morren) N.E.Br.

DISCUSSION
Our results demonstrate that roadsides act as habi-
tats for a large and varied group of New Zealand’s 
environmental weeds. The most abundant roadside 
weeds surrounding New Zealand towns are not garden 
escapes, but rather species closely associated with the 
rural landscape, being either rural weeds (e.g., Cirsium 
arvense, Hieracium pilosella, Senecio jacobaea) or 
amenity species still widely grown (e.g., Ligustrum 
sinense, Pinus radiata, Salix fragilis, Ulex europaeus). 
The few strictly garden ornamental species that are 
among our abundant roadside plants (Agapanthus 
praecox, Crocosmia × crocosmiiflora, Hedera helix, 
Lonicera japonica, Tradescantia fluminensis) are all 
species that have been popular garden species for over 
a century. Even moth plant (Araujia sericifera Brot.), 
which has become an abundant weed of wastelands and 
scrub within Auckland City in the past two decades, 
was found in only two roadside plots near Pukekohe. 
Certainly we expected to find ruderal species along 
roadside, but the relative paucity of garden escapes 
and the absence of any ‘new’ environmental weeds, 
reinforces the view that naturalised plants take many 

decades to become abundant in landscapes (Mulvaney 
2001, Sullivan et al. 2004).

However, in highly domesticated landscapes like 
the pastoral lands of lowland Canterbury, roadsides 
made up a substantial fraction of the habitats where 
weed populations were observed. The management of 
roadsides surrounding and penetrating nature reserves 
may prove to be a useful means for reducing the weed 
propagule pressure acting on these reserves.

We began this study with the expectation that 
roadsides usually act as linear corridors for the spread 
of weeds through New Zealand landscapes. Instead, 
we found a discontinuous distribution of weeds. We 
found that New Zealand roadsides rarely form a 
continuous band of a single habitat type. Rather they 
most often provide only patches of suitable habitat. 
Different environmental weed species will respond 
to this patchiness to differing degrees. There are some 
obvious exceptions such as the linear spread of the Kaf-
fir lily (Schizostylis coccinea Backh. & Harvey) along 
roadside irrigation ditches in Canterbury. However, we 
propose that for most environmental weeds, and most 
roads in New Zealand, roadsides supply isolated (and 
often temporary) patches of suitable habitat used by 
weeds to hop across a landscape. Further examination 
of our data and other datasets of environmental weeds 
on roadsides will be needed to fully assess the role New 
Zealand roadsides play in the spread of environmental 
weeds across landscapes.
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Region Species per plot Species per region
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TOTAL – 128
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