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Abstract: New Zealand has been subject to extensive plant introductions since the 1840s leading to c. 2700 
naturalised plant taxa including 500 serious environmental weeds. To date, non-native plant invasions in New 
Zealand have not included epiphytic invasions in forest canopies. Numerous records indicate non-mediated 
naturalisation of individuals of the non-native epiphytic fern Platycerium bifurcatum have been made; further, 
recent survey work on urban epiphytes identified a number of juveniles across the Auckland isthmus. To 
investigate the extent of P. bifurcatum naturalisation across Auckland we identified 30 mature plants of varying 
sizes that had been planted across the Auckland isthmus on both public and private land using iNaturalist 
NZ. A further 46 mature plants were identified during field surveys and whilst driving between field sites. All 
adult plants were measured and all publicly accessible walls and trees for up to 100 m around each plant were 
checked for juvenile plants. We recorded 104 juvenile (naturally established) plants; all but 19 had at least 
two publicly accessible adults within 100 m. Platycerium bifurcatum is establishing on trees with fissured or 
cracked bark-types and on scoria walls. Where large, fertile specimens of P. bifurcatum occur within 100 m, and 
suitable surfaces are available, this non-native epiphyte is successfully establishing in Auckland’s urban forest 
canopy. The potential for this non-native epiphyte to spread into native forest ecosystems is not assessed in this 
study; however, key risks are highlighted along with suggested next steps to monitor and potentially control 
P. bifurcatum before this fern can invade.
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Introduction

New Zealand has an order of magnitude more introduced (non-
native) plant taxa (c. 25–35 000) than native plant taxa (c. 3700 
excluding macroalgae; Duncan & Williams 2002; NZPCN 
2023). Introductions of plant species started with the arrival 
of humans in the 13th century; however, initial introductions 
were few (c. six taxa; Horrocks 2004; Wilmshurst et al. 2008). 
Plant introductions significantly increased after the start of 
settler colonisation in 1840 and by 2002, 24 774 taxa of seed 
plants alone were known to have been imported into New 
Zealand (Duncan & Williams 2002). Not only do non-native 
plant taxa represent c. 10% of the current total plant richness 
in New Zealand, c. 2684 non-native plant species (c. 11%) are 
now naturalised with up to 500 of these non-native plants (c. 
2%) classified as serious environmental weeds (NZPCN 2023). 
In rural landscapes non-native plants represent 3% of taxa on 
average in forest plots; higher proportions of non-native plant 
taxa are present in disturbed ecosystems (Bellingham et al. 
2014). In urban areas, e.g. Auckland, up to 5 % of saplings are 
weeds in forest vegetation plots and up to 28% of non-woody 
understorey species were weeds (Griffiths et al. 2021); further, 
the presence of non-native weeds in native forest is strongly 
correlated to those planted in adjacent urban settlements and 

gardens (Sullivan et al. 2005).
Amongst the plant taxa imported en masse over the last 

182 years, very few have been obligate epiphytes that are 
capable of establishing in the wild; as such, the epiphytic habit 
has not been as affected by plant invasions in comparison to 
terrestrial and freshwater ecosystems (Kirby 2014). Although 
a range of orchids, ferns, and bromeliads (many of which are 
obligate epiphytes) are currently available for sale in garden 
centres across New Zealand, there is little evidence that, aside 
from intentional planting by members of the public, these 
epiphytes are naturalising across the country. However, non-
native facultative epiphytes, in particular weed species (e.g. 
Nephrolepis cordifolia) are establishing in the epiphytic habit 
across urban areas as well as the non-native hemi-epiphyte 
Ficus macrophylla, and a range of accidental non-native 
epiphytes (e.g. Ligustrum spp.; Kirby 2014; Auckland Council 
2020; Wu 2023). So, whilst some non-native and invasive 
plant taxa will establish as facultative or accidental epiphytes, 
there are currently no reports of non-native obligate epiphytes 
naturalising across New Zealand.

Platycerium bifurcatum is a non-native, obligate epiphyte 
that has been introduced into New Zealand and is native to 
Australia, Papua New Guinea, and the island of Java (Pemberton 
2003). More commonly known as elkhorn or staghorn fern 
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(also: elk / stag horn, elk’s / stag’s horn), P. bifurcatum is one 
of c. 15 species in Platycerium and is distinctive in forming 
genets (clonal colonies; hereafter colony) through asexual 
reproduction (most Platycerium spp. are solitary; Hoshizaki 
1972; Kreier & Schneider 2006; Burns 2021). Dense colonies 
are effective in overcoming the various stressors of the epiphytic 
habit and individual ramets of P. bifurcatum can express 
different frond morphologies (on the basis of vertical position 
in the colony) thereby performing different functions for the 
colony (Burns 2021). Colonies can establish on vertical surfaces 
in the understory and mid-canopy and are not constrained by 
phorophyte taxa as an establishment surface (Solikin 2014; 
Dawes et al. 2020). As an attractive, ornamental taxa, this fern 
has been introduced to gardens around the world and is an 
invasive weed in Florida, South Africa, and Hawai’I (Wilson 
1996; Pemberton 2003; Jones et al. 2020).

The earliest record of Platycerium in New Zealand is in 
a newspaper article describing a horticultural exhibition in 
Lyttelton in February 1867; the plant named is Platycerium 
alcicorne—a synonym of P. bifurcatum (The Press 1867). 
Platycerium alcicorne, P. grande, elkshorn, and stagshorn 
(likely referring to P. bifurcatum and/or P. superbum) 
originating “from New South Wales” and the forests of “the 
north-east coast of Australia” were regular horticultural show 
exhibits during the late 19th and early 20th centuries (The 
Press 1870; Lyttleton Times 1871; Otago Daily Times 1903; 
Wilson 1927). “Staghorn ferns” are recorded in gardens in 
Mount Eden, Auckland by 1904, “staghorn and elkhorn ferns” 
were advertised for sale by J. Bateson & Son of Hamilton 
in the Waikato Times by 1923, and in 1929 The Sun states 
that P. alcicorne is “easily grown in the cool greenhouse” in 
Auckland (New Zealand Graphic and Ladies’ Journal 1904; 
Waikato Times 1923; The Sun 1929). The earliest listings 
for P. bifurcatum in the collections of New Zealand botanic 
gardens are 1958 (Christchurch Botanic Gardens) and 1961 
(Wellington Botanic Garden; M. Dawson, Manaaki Whenua, 
pers. comm.).

The earliest record of possible natural establishment of 
P. bifurcatum was on Ficus macrophylla (at a height on a tree 
that suggested that this colony had not been planted) in Russell 
in 1988; and in 2003 in North Auckland, P. bifurcatum was 
recorded as having established on a cabbage tree Cordyline 
australis nearby a large mature colony (Heenan et al. 2004). 
Other phorophytes that this non-native fern has established 
on include loquat Eriobotrya japonica and pōhutukawa 
Metrosideros excelsa (Brownsey et al. 2021). There is some 
uncertainty as to the current status of naturalisation of this 
plant, requiring further work to establish whether specimens 
are deliberately planted or are establishing naturally (NZflora 
2023).

Colonies of P. bifurcatum have been shown to be 
predominantly clonal in their natural range; however, individual 
plants from genetically distinct colonies can establish and 

grow in amongst host colonies (Burns et al. 2021). As most 
colonies in New Zealand will have established as an individual 
planting event, we consider it likely that ornamental plantings 
of this taxa will most likely be clonal and, unless multiple other 
mature plants are nearby in the landscape, fertile adult plants 
of P. birfurcatum in New Zealand are potentially sexually 
isolated. Whether P. bifurcatum gametophytes are capable of 
selfing to produce a new sporophytic generation is unknown, 
but the potential for this process to effectively establish new 
populations of many fern taxa is potentially overstated (Haufler 
et al. 2016).

Mature colonies of P. bifurcatum are now found scattered 
across Auckland as ornamental plantings and iNaturalist NZ 
records suggest that this species is establishing naturally 
nearby mature ornamental colonies on both street trees and 
scoria walls. Given the extensive planting of this taxa across 
the Auckland region (c. 40 records on iNaturalist NZ), and 
the relative maturity of these colonies (many are > 1 m across 
and support multiple plants), it is likely that if naturalisation 
is ongoing then this should be evident in Auckland on street 
and garden trees across the urban forest. After several juvenile 
plants of P. bifurcatum were observed during field work in 2022 
for a graduate research project on urban epiphytes, we decided 
to examine the current field evidence for the naturalisation of 
P. bifurcatum and consider the invasion risk to the epiphyte 
habit in New Zealand.

This study examines patterns of adult (planted) occurrence, 
juvenile (naturally established) plant occurrence, and considers 
the predictors of the establishment of P. bifurcatum across 
Auckland.

Methods

We collated iNaturalist NZ records for New Zealand 
(summarised in Table 1) and used these records to locate 
individual plants and colonies of P. bifurcatum across the 
Auckland isthmus (verifiable and casual; n = 42 total, but three 
records confirmed to be duplicates; iNaturalist NZ records used 
n = 39; Fig. 1). We then visited all extant plants where public 
access was possible (n = 30; 9 were not present or inaccessible) 
and examined all publicly accessible trees and walls within 
100 m of the plant. We chose 100 m as the survey cut-off as 
(1) this represents twice the distance of juvenile occurrence 
from adult plants in Florida (the only published density data 
for Platycerium; Pemberton 2003). Where adult plants not 
recorded on iNaturalist NZ were observed either (1) within 
100 m of a surveyed plant, (2) on Google StreetView, or (3) 
whilst driving around the city we included these in our study 
(n = 46).

The status of ‘adult plant’ was assigned where plants  
either (1) retained clear evidence of planting (method of 
attachment visible) or (2) were colonies that we conservatively 

Table 1. A summary of iNaturalist NZ records of Platycerium bifurcatum across New Zealand.
__________________________________________________________________________________________________________________________________________________________________

iNaturalist NZ record type n Relative position Location Latitude Longitude Status
__________________________________________________________________________________________________________________________________________________________________

Verifiable
 

38
 Northernmost Russell, Northland −35.261363 174.121437 Naturalised

  Southernmost Wellington −41.280664 174.768867 Naturalised

Casual
 

66
 Northernmost Kerikeri, Northland −35.217307 173.962398 Planted

  Southernmost Lincoln, Canterbury −43.643421 172.467785 Planted
__________________________________________________________________________________________________________________________________________________________________
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Figure 1. Planted Platycerium bifurcatum colonies across the Auckland isthmus (red = iNaturalist NZ record; blue = new colonies observed 
during survey work). Density kernel indicates density of all plants (adult and juvenile) recorded during survey work; note hotspots of 
P. bifurcatum in Mount Eden (lower centre), Westmere and Ponsonby (upper center), and St Heliers (far right). The kernel density map 
was produced using the spatial records of plants identified from iNaturalist NZ and during the survey work associated with this study, as 
such the blank areas of the map do not denote an absence of P. bifurcatum, merely the absence of observations.

assumed had developed from a historic planting event. We 
recorded the size of adult plants (height, width, depth; estimated 
visually to nearest 25 cm where not publicly accessible) and 
location (street address) and recorded the same parameters 
for any naturally established plants (juvenile) along with a 
global positioning system recording for the location of each 
plant. We also recorded the type of surface, taxa of host, and 
bark type or features (e.g. cracks, cement) of the host that any 
juvenile had established in/on.

Spatial analysis was undertaken in ArcMap™ 10.8.1. 
using the buffer and spatial join functions. Buffers of 10, 20, 
50, and 100 m were established around juvenile plants and 
a single buffer of 100 m around adult plants; the numbers of 
adult and juvenile plants per adult buffer, and adult plants 
per juvenile buffer radius were then calculated. Where adults 
occurred within 100 m of one another they were classified 
as belonging to a group; adults occurring away from (> 100 
m) of other adults were classified as lone. The location of the 
plants was updated to identify distinct groupings where these 
occurred on the same road, or in the same suburb.

A student’s t-test was undertaken to examine the differences 
in colony size of two groups: adult plants in groups but with 
no juveniles vs adult groups that were associated with nearby 

juvenile plants. Linear models were used to examine whether 
(1) the occurrence of juvenile plants and (2) juvenile plant 
abundance was best predicted by adult colony size and/or adult 
colony frequency within 100 m. All analysis was completed 
in R using R studio (Allaire 2012; R Core Team 2015).

Results

We recorded 76 adults and 104 juveniles across the Auckland 
isthmus (a total of 180 plants; Fig. 1). Adults were planted 
either in the gardens of private properties (26), on street trees 
(37), or scoria walls (3), or planted into bush areas in reserves 
(11); phorophyte taxa were highly varied but driven by the 
dominant street tree plantings of the area. The greatest density 
of adult plants was in Wharua Reserve in Remuera where nine 
individual colonies were discovered; these plants were likely 
planted as they had been individually attached to native trees 
within regenerating native coastal forest. The most common 
tree taxa for P. bifurcatum plantings was the Indian bead tree 
Melia azedarach (n = 29) representing 38% of planting sites. 
Of the 76 adult plants 26 plants were classified as lone, and 50 
plants were identified as occurring in one of 15 groups (mean 
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plants per group ± SD: 3.3 ± 2.1) where more than one adult 
plant occurred within 100 m of at least one other adult plant.

Juveniles did not occur at all sites where an adult, or 
groups of adults were visible from publicly accessible areas; 
29 adults across ten groups (of 15) were recorded having 
juvenile plants (n = 83) occurring within 100 m (Figs 1, 2; 
Table 2). The five (of 15) groups of adults that did not have 
juveniles within 100 m were likely constrained by either a lack 
of suitable establishment surface (e.g. a lack of street trees 
along Smythe Road, or the dominant street tree was flaky-
barked London plane Platanus × hispanica along Herne Bay 
Road), or potentially inadequate propagule pressure (Wharua 
Reserve, Wharua Road, Hartland Avenue, and Eden Garden) 
where the (fertile) plants were significantly smaller (0.8 ± 1.9 
vs 2.5 ± 3.4 m3; t(37.46) = −2.22, p = 0.031) than other adults 
that had juveniles within 100 m. Thirteen juveniles had two 
adults within 100 m, 26 had three adults, and 38 juveniles had 
four adults within 100 m (Fig. 3). Juveniles most commonly 
(96/104) occurred within 100 m of a group of adults (Table 
2). In four locations, juveniles were recorded within 100 m 
of a lone adult (in Mount Albert, Mount Eden, Grey Lynn, 
and Ponsonby; Table 2). In five locations, juveniles were 
recorded with no adults within 100 m of their location (in 
Mount Eden, Westmere, Herne Bay, and Ponsonby). The 
linear models suggest that there is a significant relationship 
between increasing size (mean size per group) of adults and 
increasing adult density with juvenile occurrence (F(3,35) = 
1.59, p = 0.081), but not with juvenile abundance (F(3,35) = 
0.91, p = 0.446).

The mean number (± SD) of juveniles per phorophyte/
structure was 2.7 ± 3.0, with a maximum number of 13 juvenile 
plants on a single M. azedarach in Ponsonby. Substrates on 
which juvenile plants were most commonly recorded was 
the street tree M. azedarach (n = 34; 89%), the second most 
common establishment surface being scoria walls (n = 3), 
and the third and final substrate that juveniles were recorded 
on was Agonis flexuosa (n = 1). Both the walls surface and 
phorophytes’ bark are characterised by cracks, clefts, and 
cavities. The size distribution of the juveniles is strongly 
skewed suggesting either limited survival of juveniles or a 
recent increase in successful sporophyte production (Fig. 4); 
a total of four naturally established plants were recorded as 
having fertile fronds in Mount Eden (n = 2), Ponsonby (n = 
1) and St. Heliers (n = 1).

Discussion

Our study highlights the frequent occurrence of planted fertile 
specimens of P. bifurcatum across the Auckland isthmus and 
that naturalisation is occurring with juveniles establishing 
at 22 separate locations across the central city. Platycerium 

Table 2. Isolation status of adult plants (i.e. whether an adult plant is located within 100 m of another or more adult plants) 
and whether juvenile plants of Platycerium bifurcatum recorded within 100 m (mean ± SD).
__________________________________________________________________________________________________________________________________________________________________

Status of adult Number of groups Number of adults Volume of adults (m3)
__________________________________________________________________________________________________________________________________________________________________

Lone with no juveniles - 22 3.6 ± 4.6
Lone with juveniles - 4 3.2 ± 3.4
Groups with no juveniles 5 21 (3.0 ± 3.0 group−1*) 1.3 ± 2.2
Groups with juveniles 10 29 (3.6 ± 2.3 group−1) 2.5 ± 3.4
__________________________________________________________________________________________________________________________________________________________________

bifurcatum is an admired garden plant (according to several 
members of the public and owners of specimens whom we spoke 
to during surveys) and mature plants have been regularly, now 
increasingly frequently, planted across the Auckland isthmus. 
Ongoing planting efforts by members of the public continue 
to introduce fertile plants onto garden and street trees as well 
as into native bush reserves. As a result of these efforts, this 
non-native epiphyte is naturalising and is starting to invade 
the urban canopy in Auckland. We started by surveying plants 
that were identified previously on iNaturalist NZ and that were 
publicly accessible; given that by driving around the central city 
we identified a further 46 adult plants we have likely sampled 
a very small proportion of those adult plants that occur across 
Auckland and will likely have missed many juveniles.

Platycerium bifurcatum appears to be constrained to 
naturalising only where there are at least two plants within 
100 m; in this situation (if these plants are both fertile and 
established at their planting site) there is a high likelihood of 
finding a juvenile plant (with shield fronds up to 0.3 m2) on 
rough surfaces clear of other vegetation. Nearby establishment 
of juveniles to parent colonies has also been observed in Florida 
where P. bifurcatum is an invasive species (Pemberton 2003). 
As colonies tend to be genetically identical, it is possible that 
juveniles are only produced where local spore rain provides 
opportunities for gametophytes of genetically distinct adults 
to sexually reproduce and produce a new sporophyte (Haufler 
et al. 2016; Burns et al. 2021). Although 19 juvenile plants 
were found with only one mature adult, and eight plants were 
found with no adults within 100 m, we consider it possible 
that (1) mature colonies are present within 100 m of these 
juveniles but they are not visible from the street or otherwise 
publicly accessible, or (2) that planted colonies originally 
comprised two different plants. We suggest that given the 
presence of well-established, large, but isolated plants (e.g. 
in Herne Bay) that have no juvenile plants nearby infers that 
large, clonal colonies are by themselves unable to support a 
new generation of sporophytes.

The surfaces that juvenile P. bifurcatum were recorded on 
were clear of other vascular vegetation (epiphyte/epimural) 
but all featured cracks, clefts, and cavities. Where juvenile 
sporophytes were recorded on scoria walls the sporophyte 
appeared to be attached to the mortar or, where mortar was 
absent, positioned between two stones. Juveniles on street trees 
predominantly occurred on the side of branches of trees with 
fissured bark. We suggest that cracks and fissures represent 
features that potentially could support an elevated spore bank 
and that where spore from multiple colonies aggregates there is 
increased potential for successful sexual reproduction. Further, 
gametophyte development may be supported by micro-niche 
conditions in the cracks in the substrate (Peck et al. 1990; Flinn 
2007). Given the pH of walls and mortar is alkaline and that 
tree bark is commonly acidic (Spier et al. 2010; Elgohary et al. 
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Figure 2. Top row: planted adult Platycerium bifurcatum on Melia azedarach (street trees) in Mount Eden; bottom row: naturally 
established juvenile plants on Melia azedarach (street tree) in Sandringham (left) and on a scoria wall in Mount Eden (right); images JW.
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Figure 4. Size class distribution 
of  juvenile Platycerium 
bifurcatum recorded across the 
Auckland isthmus; adult sizes 
for comparison: minimum = 
0.08 m3; range (5–50–95%) = 
0.29–0.76–8.5 m3.

Figure 3. The number of adult 
plants occurring within 10, 20, 
50, and 100 m of each juvenile 
plant recorded (jittered points 
represent number of adult 
plants; box and whisker plots 
show median and first and third 
quartiles).
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2022; Kovářová et al. 2022), then we suggest that either pH is 
no constraint on establishment (comparing alkaline concrete 
to acidic pH of bark) or spore bank and water availability are 
potentially more significant constraints.

Urban ecosystems are complex, have an array of surfaces 
that are not available in natural ecosystems, and may not be 
indicative of establishment potential in native forests. However, 
P. bifurcatum appears not to be constrained by establishment 
surface: this fern will establish on a range of surfaces from 
exposed scoria walls through to the shade of the sub-canopy, 
from broad urban street tree branches to narrow, vertical stems 
and has been recorded on Cordyline australis, Eriobotrya 
japonica, and Metrosideros excelsa elsewhere in New Zealand 
(Heenan et al. 2004; Dawes et al. 2020; Brownsey et al. 2021; 
Wu 2023). In Indonesia, P. bifurcatum has been recorded 
growing naturally on 14 different species (of 12 families) at 
Purwodadi Botanic Garden (Solikin 2014). Once established, 
Platycerium bifurcatum forms large colonies and effectively 
can ameliorate the excesses of local environmental conditions 
meaning that this taxa is less constrained by stressors than 
other epiphytes (Jones et al. 2019). This plant is already a 
serious weed in Florida and Hawai’i and is considered a serious 
invasion risk across the Pacific (Space & Flynn 2002). In South 
Africa P. bifurcatum is becoming increasingly prominent in 
forested ecosystems and is displaying invasive behaviour; as 
such, this species is now listed as a species to be managed 
with high urgency (Jones et al. 2020).

Assuming that all adult individuals and colonies 
encountered during surveys were planted, Platycerium 
bifurcatum appears to be at the reproduction stage of 
establishment in Auckland, i.e. individuals are surviving 
and reproducing but have not yet established self-sustaining 
populations (although four juveniles are producing fertile 
fronds; Blackburn et al. 2011). This provides an opportunity to 
manage this potential sleeper weed before it fully establishes 
in Auckland and northern New Zealand (Blackburn et al. 
2011; Hulme 2020). If this epiphyte were to establish and 
expand beyond the canopy of New Zealand urban forests 
there could be serious implications, particularly in the context 
of a changing climate (Sullivan et al. 2005; Sheppard et al. 
2016). New Zealand native forests are already being invaded 
by non-native plant taxa such as ground cover plants, e.g. 
Tradescantia fluminensis, affecting regeneration; having an 
invasive species in the canopy would compound the negative 
effects of prior invasions as well as introducing new problems 
(Wilson 1996; Pemberton 2003; McAlpine et al. 2015). Large 
numbers of colonies in the canopy and subcanopy of native 
forests could potentially displace our native epiphytes (e.g. 
Astelia spp., ferns, orchids) creating novel habitats in the 
canopy for native and non-native epiphytes, invertebrates, 
and invasive mammals (Wilson 1996; Pemberton 2003; Innes 
et al. 2018; Allen et al. 2021). Further, studies from Lord 
Howe island in the native range of P. bifurcatum show that 
this taxa can establish on stems as small as 8 cm in diameter 
in the understory suggesting that New Zealand’s rich small 
tree flora and palm understorey could provide ready suitable 
establishment surfaces in native forests (McGlone et al. 2010; 
Dawes et al. 2020).

Further work necessary to establish the risk to New 
Zealand’s native forests from P. bifurcatum includes:
(1) Modelling work to understand the niche envelope of this 
taxa and the likely range of suitable environmental spaces in 
New Zealand including under future climate scenarios.
(2) More extensive field survey work of mature plants across 

the North Island to robustly establish the current extent of 
successful naturalisation.
(3) Field analysis of and experiments on bark types associated 
with successful epiphytic establishment and a comparison 
to bark types across the native range and common hosts of  
P. bifurcatum.
(4) Monitoring of trees and walls around Wharua Reserve in 
Remuera, Auckland, to identify when the dense plantation 
of adults in the regenerating native bush begins to produce 
successful new sporophytes, along with potential management/
removal of adult plants.
(5) Long-term monitoring of juvenile plants across Mount 
Eden, Westmere, Ponsonby, and St Heliers (the largest clusters 
of successfully naturalising individuals) to identify growth 
and mortality rates of juveniles.

Our study is not based on stratified sampling: a combination 
of iNaturalist NZ, Google StreetView, and chance identification 
whilst driving does not permit us to establish the density of 
mature P. bifurcatum across the city. However, haphazard 
sampling has highlighted the high density of individuals of 
this plant in Mount Eden, Sandringham, Westmere, Ponsonby, 
and Glendowie and as such, although the numbers of adult 
and juvenile plants recorded across the city were not large, 
we suggest that if the juveniles recorded persist to form fertile 
fronds, then this non-native epiphytic fern will soon establish 
the first self-supporting populations in New Zealand. Whilst 
data on time to maturity (spore-production) for this species is 
scarce, Hughes (1984) suggests that the “Majus” variety can 
grow from spore to maturity in between five and seven years 
and horticultural websites suggest that P. bifurcatum can take 
up to ten years to mature (e.g. Planterina Holdings LLC 2023). 
The mortality rate of juveniles across the city is currently 
unknown and a more robust understanding around risk to 
urban and indigenous ecosystems from P. bifurcatum needs 
to be developed. At the time of writing, we believe that it is 
possible to manage and control P. bifurcatum across Auckland 
and New Zealand to prevent this fern from invading; however, 
controlling the horticultural trade and private planting of this 
popular species may prove challenging (McGlone et al. 2014; 
Groenteman 2022). If this species successfully captures space 
in the urban forest canopy of New Zealand cities, then it is 
likely only a matter of time before this species will establish in 
our indigenous forest ecosystems (Pemberton 2003; Sullivan 
et al. 2005; Jones et al. 2019).
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