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Introduction

Dryopteridaceae is a very large and diverse family. It is cosmopolitan in distribution, with the greatest
diversity in north temperate regions, and in montane areas of central, eastern and southern Asia. It is
represented in New Zealand by five indigenous genera (Arachniodes, Lastreopsis, Parapolystichum,
Polystichum, Rumohra) and 13 indigenous species, eight of which are endemic, and another four that
are fully naturalised or casual. In addition there are two wholly naturalised genera (Cyrfomium and
Dryopteris) with 13 species, more than in any other New Zealand fern family.

Members of Dryopteridaceae in New Zealand are mainly terrestrial species with erect rhizomes,
although a few have long creeping-rhizomes. The fronds are 1-5-pinnate, abundantly scaly,
sometimes also hairy, and usually with free veins. The sori are round, and protected by round or
reniform, peltate indusia, or occasionally exindusiate.

Of the indigenous genera, Arachniodes includes a single species, A. aristata, which has long-creeping
rhizomes, reniform indusia, and lacks hairs. Lastreopsis and Parapolystichum include five indigenous
species, which have reniform indusia, and abundant hairs as well as scales. Polystichum includes six
indigenous and four naturalised species characterised by erect rhizomes, absence of hairs, and round
or absent indusia. Rumohra has a single species, R. adiantiformis, which is widespread in New
Zealand and recognised by its long-creeping rhizome, round indusia and absence of hairs.

Parapolystichum glabellum and Polystichum vestitum are widespread species. Lastreopsis hispida
and Rumohra adiantiformis are widespread in the North Island but largely confined to wetter, western
parts of the South Island, whereas Lastreopsis velutina, Polystichum neozelandicum and

P. oculatum are more common in drier, eastern areas. Two species, Parapolystichum microsorum and
Polystichum sylvaticum, have a mainly northern distribution, extending only to the northern South
Island, and Polystichum wawranum is confined to the North Island. The remaining species have
restricted distributions — Polystichum cystostegia is an alpine species largely confined to the South
Island, and Arachniodes aristata and Parapolystichum kermadecense occur only on the Kermadec
Islands.

Of the naturalised genera Cyrtomium is represented by a single species, C. falcatum, which is
distinguished by its pinnate fronds, reticulate venation, and sori arranged in several rows either side of
the costa. Dryopteris includes four fully naturalised and eight casual species, of which D. filix-mas is
easily the most widespread, becoming a serious weed in the South Island. They have erect or short-
creeping rhizomes, free veins, reniform indusia, and lack hairs.



Dryopteridaceae Herter, Revista Sudamer. Bot. 9: 15 (1949), nom.
cons.

Type taxon: Dryopteris Adans.

Terrestrial or climbing (NZ) or epiphytic (not NZ) ferns. Evergreen or deciduous. Rhizomes erect or
long-creeping, bearing non-clathrate scales. Fronds monomorphic (NZ) or dimorphic (not NZ), not
articulated to rhizome. Laminae 1-5-pinnate, anadromous or catadromous, herbaceous or coriaceous,
scaly and/or hairy. Veins free or rarely reticulate. Sori round, superficial, borne on abaxial surface,
usually away from the margins (NZ), or acrostichoid (not NZ); paraphyses absent; indusia round or
reniform, peltate, or rarely absent; sporangial maturation mixed. Sporangia with vertical annulus,
16—64 spores per sporangium. Homosporous; spores monolete, lacking chlorophyll; perispores
rugose, tuberculate or cristate, sometimes fenestrate, reticulate or echinate.

Taxonomy: A family of three subfamilies, 26 genera and c. 2115 species (PPG 1 2016).

The family Dryopteridaceae, or sometimes Aspidiaceae (e.g. Pichi Sermolli 1977), has been variously
circumscribed. Kramer (1990) included Woodsiaceae (including Athyriaceae), Tectariaceae and
Onocleaceae within a much broader Dryopteridaceae, but these are now all recognised as separate
families (PPG 1 2016). Smith et al. (2006) retained Hypodematiaceae within their more narrowly
circumscribed Dryopteridaceae, but this is now also treated as a separate family by PPG 1 (2016).

Three subfamilies were recognised within Dryopteridaceae (PPG 1 2016): Polybotryoideae,
Elaphoglossoideae and Dryopteridoideae. All are monophyletic (Liu et al. 2016), but only the latter two
occur in New Zealand, with Lastreopsis, Parapolystichum and Rumohra in Elaphoglossoideae, and
Arachniodes, Cyrtomium, Dryopteris and Polystichum in Dryopteridoideae.

Within Elaphoglossoideae, the lastreopsid ferns form a well-supported clade comprising Rumohra,
Megalastrum, Lastreopsis sens. str. and Parapolystichum (Labiak et al. 2014; Gardner et al. 2017).
However, although the monophyly of the lastreopsid ferns is strongly supported by molecular data,
Labiak et al. (2014, 2015a) found no morphological synapomorphies that distinguish these ferns from
other clades within the Dryopteridaceae. Nevertheless, they noted that the lastreopsids, apart from
Megalastrum, can usually be diagnosed by their distinctive rachis-costa architecture, in which the
marginal ridge of the lamina is confluent with the walls of the rachis. Other characters, such as the
deltoid and highly dissected laminae, creeping rhizomes, round sori, and presence of yellow or orange
glands, occur in most, but not all, representatives of the group.

The individual clades comprising Rumohra, Megalastrum, Lastreopsis sens. str. and Parapolystichum
are also monophyletic, although the Lastreopsis clade is only weakly supported by molecular data. As
with the larger lastreopsid clade, there are no clear morphological synapomorphies that define either
Lastreopsis sens. str. or Parapolystichum. On the other hand, the genus Lastreopsis sens. lat., as
defined by Tindale (1965) to encompass most of the species currently assigned to Lastreopsis sens.
str. and Parapolystichum, is paraphyletic according to the analyses of Labiak et al. (2014) and
Gardner et al. (2017). This leaves an uncomfortable choice between adopting a single monophyletic
but morphologically unrecognisable genus for all lastreopsid ferns, a set of four monophyletic genera
of which Lastreopsis sens. str. and Parapolystichum are not always morphologically recognisable, or
retaining Lastreopsis sens. lat., which is paraphyletic. In our opinion, the least unsatisfactory of these
options is to accept the four genera, Rumohra, Megalastrum, Lastreopsis sens. str. and
Parapolystichum, as proposed by Labiak et al. (2014, 2015a) and Gardner et al. (2017), albeit noting
that the latter two cannot always be recognised in the field.

1 Fertile laminae 1-pinnate; primary pinnae toothed but not divided more
than Y2 way 0 MIAFID .....o.eeiii e e 2
Fertile laminae 1-pinnate-pinnatisect to 4-pinnate; if 1-pinnate, primary
pinnae divided more than 2 way t0 MidribD..........cociiiiiiiie 3
2 Veins reticulate; indusia roUNd..........ccoooiiiiiiiiii s e Cyrtomium
Veins free; iINAUSIA FENIfOIMMN........... i e e e e e e e e aaas Dryopteris
3 INAUSIa rOUNd OF @DSENT.....o et e e e e e e e e e e e e e e e e e e an 4
1o [ 1S3 = T =Y 1] o o SR 5
4 Rhizomes erect; ultimate lamina segments usually acute, acuminate or
mucronate; laminae sometimes bulbiferous...............cooovveeiiiin i Polystichum

Rhizomes long-creeping; ultimate lamina segments obtuse or round-
ended; laminae never bUlbiferous............oooiiiiieeee i e Rumohra



5 Laminae bearing hairs and SCalES. ..........uuiiiiiiiiiiiii e 6

Laminae bearing scales, but [acking hairs. ... e 8
6 Stipes and rachises bearing bristle-like scales with bulbous bases........................ Lastreopsis

Stipes and rachises bearing non-bristle-like scales without bulbous bases.............. ccocceee. 7
7 Stipes, rachises and laminae densely covered in soft brown hairs on both

surfaces; laminae with a velvety feel...........ccccviiiiiiiiiiie e, Lastreopsis

Stipes, rachises and laminae bearing red or whitish hairs, often sparse on

abaxial surfaces; laminae soft but not velvety.............ccoooii s Parapolystichum
8 Rhizomes long-creeping; plants confined to the Kermadec Islands...................... Arachniodes

Rhizomes erect or short-creeping; plants of the main islands of New

=Y =1 o o RSP Dryopteris

Distribution: Dryopteridaceae is a large family, cosmopolitan in distribution, with its greatest diversity
in north temperate regions, and in montane regions of central, eastern and southern Asia (Kramer
1990). Five non-endemic and two naturalised genera, with 30 species in New Zealand: nine endemic,
four non-endemic, and 17 naturalised or casual species.

Biostatus: Indigenous (Non-endemic).

Table 1: Number of species in New Zealand within Dryopteridaceae Herter

Category Number
Indigenous (Endemic) 8
Indigenous (Non-endemic) 5

Exotic: Fully Naturalised 7
Exotic: Casual 10

Total 30

Recognition: Dryopteridaceae is a large and diverse family comprising mainly terrestrial species with
erect rhizomes, although a few species have long-creeping rhizomes. The fronds are monomorphic,
usually 2-5-pinnate (but rarely only 1-pinnate), abundantly scaly and sometimes also hairy. Some
species are bulbiferous, and the naturalised species are often deciduous. The veins are usually free,
except in Cyrtomium. The sori are round, protected by round or reniform, peltate indusia, or
occasionally exindusiate. The spores are monolete with prominent perispores (Large & Braggins
1991), and the base chromosome number is x = 41.

Notes: Incertae sedis

The type for the following name has not been located and its identity is uncertain:
Aspidium coriaceum var. acutidentatum A.Rich., Voy. Astrolabe, Essai, 71 (1832)

Arachniodes Blume, Enum. PI. Javae 2, 241 (1828)
= Polystichopsis (J.Sm.) Holttum, J. Linn. Soc., Bot. 53: 149 (1947)

= Byrsopteris C.V.Morton, Amer. Fern J. 50: 149 (1960)

Type taxon: Arachniodes aspidioides Blume

Etymology: From the Greek arachniodes (like a spider’s web), a reference to the indumentum of one
species.

Terrestrial ferns, evergreen. Rhizomes long-creeping, scaly. Rhizome scales non-clathrate, narrowly
ovate to narrowly triangular, margins entire or toothed, attached at base, concolorous, pale brown or
red-brown. Fronds monomorphic, not bulbiferous. Stipes and rachises scaly, adaxially sulcate.
Laminae 3—4-pinnate (NZ), rarely 1-2- or 5-pinnnate (not NZ), coriaceous (NZ) or herbaceous (not
NZ), scaly. Veins free. Sori round, borne on abaxial surface, away from the margin, in 1 row either side
of midrib; indusia reniform, peltate. Spores monolete; perispores rugose or tuberculate, often minutely
echinate on the surface.

Taxonomy: A genus of over 80 species, included in the subfamily Dryopteridoideae (Lu et al. 2019).

Arachniodes is sister to Dryopteris, with these two genera in turn sister to the polystichoid ferns (Liu et
al. 2016; Lu et al. 2019).

Only one species, Arachniodes aristata, occurs in New Zealand, where it is confined to the Kermadec
Islands. It was treated as Rumohra aristata by Allan (1961).



Distribution: Arachniodes is a genus of tropical and temperate regions. The greatest diversity is in
China and the Himalayas, with a few species extending to Africa, tropical America, Australia and the
Pacific (Tindale 1961a); 40 species in China (He et al. 2013), two in Africa and Madagascar (Roux
2009), and one widespread species in Australia and the Pacific (Jones 1998; Nakamura 2008). One
non-endemic species in New Zealand.

Biostatus: Indigenous (Non-endemic).

Table 2;: Number of species in New Zealand within Arachniodes Blume

Category Number
Indigenous (Non-endemic) 1
Total 1

Recognition: In New Zealand the sole species of Arachniodes is confined to the Kermadec Islands. It
is recognised by its terrestrial habit, long-creeping rhizomes, 3—4-pinnate laminae, scaly fronds, and
round sori protected by reniform indusia. The spores are rugose with minute papillae on the surface
(Large & Braggins 1991).

Cytology: The base chromosome number in Arachniodes is x = 41 (Kramer 1990).

Arachniodes aristata (G.Forst.) Tindale, Contr. New South Wales

Natl. Herb. 3: 89 (1961)

= Polypodium aristatum G.Forst., Fl. Ins. Austr. 82 (1786)

= Aspidium aristatum (G.Forst.) Sw., J. Bot. (Schrader) 1800(2): 37 (1801)

= Nephrodium aristatum (G.Forst.) C.Presl, Reliq. Haenk. 1, 37 (1825)

= Polystichum aristatum (G.Forst.) C.Presl, Tent. Pterid. 83 (1836)

= Lastrea aristata (G.Forst.) T.Moore, Index Fil. 86 (1858)

= Dryopteris aristata (G.Forst.) Kuntze, Revis. Gen. PI. 2, 813 (1891)

= Rumobhra aristata (G.Forst.) Ching, Sinensia 5: 50 (1934)

= Polystichopsis aristata (G.Forst.) Holttum, Rev. Fl. Malaya 2, 486 (1955)

= Byrsopteris aristata (G.Forst.) C.V.Morton, Amer. Fern J. 50: 152, t. 14 (1960)
Lectotype (selected by Morton 1960): Otahiete [Tahiti], Herb. G. Forster 294,
BM 0001048414!

Etymology: From the Latin aristatus (awned, aristate), a reference to the aristate pinnules in this
species.

Rhizomes long-creeping, up to 70 mm long (in herbarium material), 5-10 mm diameter, densely scaly.
Rhizome scales narrowly ovate, 3—-9 mm long, 0.4—0.8 mm wide, red-brown, concolorous, margins
entire. Fronds 680—1050 mm long. Stipes 320-650 mm long, pale or chestnut-brown, scaly, especially
near junction with rhizome; scales linear, pale brown, up to 15 mm long, 1 mm wide. Rachises pale
brown, sulcate, narrowly winged distally, scaly; scales scattered throughout, linear, pale brown, up to
4 mm long and 0.2 mm wide. Laminae 3—4-pinnate at base, ovate or broadly ovate or 5-angled,
240-430 mm long, 190—-460 mm wide, dark shining green adaxially, paler green abaxially, coriaceous,
bearing linear scales on abaxial costae, almost glabrous adaxially. Primary pinnae in 16—24 pairs
below pinnatifid apex, widely spaced especially proximally, narrowly ovate distally, ovate or broadly
ovate proximally; the longest at the base, 145-320 mm long, 68—225 mm wide, apices acuminate,
bases stalked, costae narrowly winged for most of their length. Acroscopic secondary pinnae
decreasing evenly in length along the primary pinna to the distal end; the basal basiscopic secondary
pinna the longest, ovate, 43—195 mm long, 18—-48 mm wide, apices acute, bases stalked, costae
winged throughout. Tertiary pinnae ovate or oblong, 12—40 mm long, 6—15 mm wide, apices acute,
bases stalked, costae winged throughout. Ultimate lamina segments up to 12 mm long and 5 mm
wide, apices acute, margins sharply toothed, bases stalked. Sori round, nearer costa than margin;
indusia reniform, 0.8—1.5 mm diameter, with dark centres, glabrous.



Distribution: Kermadec Islands
Altitudinal range: 60—440 m.
In New Zealand Arachniodes aristata is known only from

Raoul Island, where it is common in dry forest areas under
Rhopalostylis baueri and Metrosideros kermadecensis.

ral Three sheets of material, said to be from the Chatham Islands,
are held at WELT. Two were collected by Travers (WELT
S f P003394, P003683), and the other is from the Kirk Herbarium.
‘3\% The species was not listed by Mueller (1864) from the

specimens collected by Travers in 1863, nor by Cheeseman
(1906, 1925), Allan (1961), or de Lange et al. (2011). The
species is not known on the Chatham Islands today, and the

G 2:”1’:‘“1 'Is'a:ds status of the three collections in WELT is unclear.
ra | atham Islands .
£ Snares Islands Also Australia (Queensland, New South Wales), Lord Howe
% ,,-f) Antipodes Islands Island, Norfolk Island, and most South Pacific islands from
Ty Alickiand Istinds Solomon Islands to Pitcairn Island.
“ Campbell Island
e Biostatus: Indigenous (Non-endemic).
Fig. 1: Arachniodes aristata distribution Arachniodes aristata was given a conservation status of
map based on databased records at Naturally Uncommon by de de Lange et al. (2018).

AK, CHR & WELT.
Habitat: Arachniodes aristata was reported to be the commonest terrestrial fern of dry forest areas on
Raoul Island, but absent from wet forest and swamp (Sykes 1977). It has been collected from
roadsides and damp banks.

Recognition: Arachniodes aristata is recognised by its terrestrial habit, long-creeping rhizomes, 3—4-
pinnate laminae with sharply toothed margins, scaly fronds, and round sori protected by reniform
indusia.

Cytology: 2n = 164 (de Lange et al. 2004). This is the same tetraploid number as that reported by
Brownlie (in Fabbri 1963) for the species in New Caledonia, but different to the diploid count of n = 41
reported in Australia (Tindale & Roy 2002).

Notes: Fraser-Jenkins et al. (2018) noted that “Although the name has long been applied to various
Indian and Asian species ... the true A. aristata from Tahiti etc. is a different species with smaller,
stiffer segments and a less markedly longer lowest basiscopic pinnule of the lowest pinna. The reports
from India, Bhutan and mainland Asia, and also from South Africa, refer to other species ...”. This
observation has been confirmed by Lu et al. (2019), who found the two groups to be resolved in
different clades.

Fig. 2: Arachhiodes aristata. Mature plants with  Fig. 3: Arachniodes aristata. Herbarium specimen
3-pinnate fronds growing in forest. from Raoul Island, WELT P008007/B, showing

abaxial surface of fertile frond with extended basal
basiscopic secondary pinnae.



P008007/B showing sharply toothed ultimate
segments, and sori protected by reniform
indusia with dark centres.

Cyrtomium C.Presl, Tent. Pterid. 86 (1836)

Type taxon: Cyrtomium falcatum (L.f.) C.Presl|
Etymology: From the Greek cyrtos (arched), a reference to the arched nature of the fronds.

Terrestrial ferns, evergreen. Rhizomes erect, scaly. Rhizome scales non-clathrate, ovate or broadly
ovate, margins entire or toothed, attached at base, concolorous or bicolorous, pale brown to blackish-
brown. Fronds monomorphic, not bulbiferous. Stipes and rachises scaly, adaxially sulcate. Laminae
1-pinnate, coriaceous, scaly. Veins reticulate with free included veinlets. Sori round, borne on abaxial
surface, away from the margins, in 1 to several rows either side of midrib; indusia round, peltate.
Spores monolete; perispores tuberculate or reticulate, smooth on the surface.

Taxonomy: A genus of 35 species included in subfamily Dryopteridoideae (PPG 1 2016).

Cyrtomium is assumed to be monophyletic and sister to Polystichum. The polystichoid ferns are sister
to the dryopteroid ferns, comprising Arachniodes and Dryopteris (Liu et al. 2016).

Only one naturalised species, Cyrfomium falcatum, occurs in New Zealand, first recorded by
Brownsey (1981).

Distribution: Cyrfomium is a genus of warm temperate regions in the Old World. The greatest
diversity is in south-west China, with a few species extending to southern Africa, southern India, and
Japan; 31 species in China (Zhang & Barrington 2013a), one native species in Africa and Madagascar
(Roux 2009), and one native species in Hawai‘i (Palmer 2003); one widespread naturalised species in
North America, Europe, southern Africa, Reunion, Hawai‘i, Australia and New Zealand.

Biostatus: Exotic; fully naturalised.
Table 3: Number of species in New Zealand within Cyrtomium C.Presl|

Category Number
Exotic: Fully Naturalised 1
Total 1

Recognition: In New Zealand the sole species of Cyrtomium can be recognised by its terrestrial
habit, erect rhizome, 1-pinnate scaly frond, reticulate venation, and sori protected by round indusia
that are arranged in several rows either side of the midrib. The spores are tuberculate to reticulate with
a smooth surface (Large & Braggins 1991).

Cytology: The base chromosome number in Cyrtomium is x = 41 (Léve et al. 1977).



Cyrtomium falcatum (L.f.) C.Presl, Tent. Pterid. 86, t. 2, f. 26 (1836)
= Polypodium falcatum L.f., Suppl. Pl. 446 (1782)
= Aspidium falcatum (L.f.) Sw., J. Bot. (Schrader) 1800(2): 31 (1801)
Dryopteris falcata (L.f.) Kuntze, Revis. Gen. PI. 2, 812 (1891)
Polystichum falcatum (L.f.) Diels in Engler & Prantl, Nat. Pflanzenfam. 1(4), 194 (1899)
= Phanerophlebia falcata (L.f.) Copel., Gen. Fil. 111 (1947)
Holotype: Japan, C.P. Thunberg s.n., UPS (n.v.; see Roux 2009)

Etymology: From the Latin falcatus (sickle-shaped), a reference to the falcate-shaped pinnae in this
species.

Vernacular name: holly fern

Rhizomes erect, densely scaly. Rhizome scales ovate, 5-8 mm long, 0.8—1.4 mm wide, pale brown or
chestnut-brown, concolorous or darker towards the centre, margins irregularly toothed, apices
acuminate. Fronds 200-1100 mm long. Stipes 70-450 mm long, pale or chestnut-brown, densely
scaly, especially proximally; scales elliptic, chestnut-brown, up to 20 mm long and 6 mm wide,
irregularly toothed or fimbriate on margins, acuminate. Rachises pale brown, sulcate, scaly; scales
abundant throughout, with a mixture of narrowly ovate to hair-like, pale brown scales. Laminae
1-pinnate, narrowly ovate or narrowly elliptic, 120-770 mm long, 70—250 mm wide, glossy dark green
adaxially, paler green abaxially, coriaceous, bearing hair-like scales on abaxial costae and laminae,
almost glabrous adaxially. Primary pinnae in 5-17 pairs below terminal pinna, widely spaced
especially proximally, ovate distally, ovate or oblong proximally, falcate; the longest at or below the
middle, 50-145 mm long, 20-50 mm wide, apices acuminate, bases stalked, lobed acroscopically,
margins irregularly toothed. Veins reticulate. Sori round, in several rows either side of costa; indusia
round, 0.9-1.3 mm diameter, with dark centres, glabrous.

Distribution: North Island: Northland, Auckland, Taranaki,
Southern North Island.

South Island: Sounds-Nelson, Canterbury.

Altitudinal range: 0-60 m.

Cyrtomium falcatum is naturalised in the North Island at Spirits
Bay, on islands in the Hauraki Gulf, and around Auckland,

("’: ’ Coromandel Peninsula, Hamilton, New Plymouth, Waikanae
SNl and Wellington. It has also been recorded growing in the
‘»»"’if{A%} revs South Island in Nelson and as a weed in a glasshouse at
) T e

Governors Bay, Port Hills.

Occurs naturally in China, Japan and south-east Asia (Zhang
- & Barrington 2013a), but is introduced in Europe (Tutin et al.

A omadee Mands 1964; Page 1982), North America (Smith 1993), Hawai
£ / Snares Islands (Palmer 2003), Reunion, southern Africa (Roux 2009), and
€. Antipodes Islands Australia (Jones 1998).
o Auckland Islands . . )
-‘ Campbell Island Biostatus: Exotic; fully naturalised.
— Habitat: Cyrtomium falcatum occurs in lowland habitats, often
Fig. 5: Cyrtomium falcatum distribution near the sea, growing on cliffs, clay banks, rocky ground,
map based on databased records at sandy slopes, stream banks, in open grassland, among

AK, CHR & WELT. Phormium, and under scrub, pohutukawa and willows. It also

occurs in urban environments, growing on retaining walls, mortar, and among builder’s rubble.
First record: Brownsey (1981). Voucher CHR 83376, 1952.

Recognition: Cyrtomium falcatum can be recognised by its terrestrial habit, erect rhizome, 1-pinnate
scaly frond, irregularly toothed and falcate pinnae, reticulate venation, and sori protected by round
indusia that are arranged in several rows either side of the midrib.

Cytology: No chromosome count has been reported for New Zealand plants, but sexually
reproducing diploid and tetraploid cytotypes, and an apomictic triploid, are known in Asia (Zhang &
Barrington 2013a).



Fig. 6: Cyrtomium falcatum. Mature plants with Fig. 7: Cyrtomium facatum. Adaxial surface of
1-pinnate fronds. fertile frond showing ovate pinnae with irregularly
toothed margins and short basal acroscopic lobes.
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Fig. 9: Cyrtomium félctum. Larg.e ovate scales |
with darker brown centres on rhizome and stipe
bases.

Fig. 10: Cyrtomium falcatum. Abaxial surface of  Fig. 11: Cyrtomium falcatum. Abaxial surface of
fertile pinnae showing round sori protected by fertile pinnae showing reticulate venation with free
round, peltate indusia with darker centres. included veinlets, and round indusia with dark
centres.




Dryopteris Adans., Fam. PI. 2, 20 (1763), nom. cons.

Type taxon: Dryopteris filix-mas (L.) Schott

Etymology: From the Greek drys (an oak) and pteris (a fern); oak-fern, Dioscorides’ name for this
group of plants.

Terrestrial ferns, evergreen or marcescent. Rhizomes erect or short-creeping (NZ) or rarely long-
creeping (not NZ), scaly. Rhizome scales non-clathrate, ovate to narrowly ovate, margins entire,
attached at base, concolorous, light brown to red-brown. Fronds monomorphic, not bulbiferous. Stipes
and rachises scaly, adaxially sulcate. Laminae 1-pinnate to 3-pinnate-pinnatifid (NZ), or 4-pinnnate
(not NZ), herbaceous, scaly. Veins free. Sori round, borne on abaxial surface, away from the margin,
in 1 row either side of midrib; indusia reniform, peltate. Spores monolete; perispores rugose,
tuberculate or cristate, sometimes minutely echinate on the surface.

Taxonomy: A genus of c. 400 species, included in subfamily Dryopteridoideae (PPG 1 2016).

Dryopteris is considered to be monophyletic and sister to Arachniodes, and these two genera are in
turn sister to the polystichoid ferns (Liu et al. 2016). Four subgenera with a total of 17 sections were
recognised by Fraser-Jenkins (1986).

In NZ the genus is represented only by naturalised or casual species; none are indigenous. Three
naturalised species, Dryopteris affinis, D. dilatata and D. filix-mas, were recorded by Brownsey (1981).
Two casual species, D. cycadina and D. inaequalis, were reported by Heenan et al. (2004), another
five, D. carthusiana, D. erythrosora, D. kinkiensis, D. sieboldii and D. stewartii, by Heenan et al.
(2008), and two, D. formosana and D. wallichiana, by Ogle et al. (2021). D. cycadina is now regarded
as fully naturalised.

1 Laminae 1-PINNALE..........oooiiieeeie et e e e e e e e aaaaaaaaaaaraaa 2

Laminae 1-pinnate-pinnatifid or more divided...............cccoii 3
2 Primary pinnae in 1—4 pairs; pinna margins entire or minutely serrate; sori

in 3—4 irregular rows either side of CoOSta...........cccooiiiiiiiii e, sieboldii

Primary pinnae in 17-20 pairs; pinna margins deeply toothed; sori in 1-2

rows either Side Of COSta........uiiiiiiiiii e e cycadina
3 Laminae 2-pinnate-pinnatifid or more divided...............cccoii 4

Laminae 1-pinnate-pinnatifid to 2-pinnate...........ooo oo e 7
4 Laminae 3-pinnate to 3-pinnate pinnatifid, ovate to pentagonal....................... i 5

Laminae 2-pinnate-pinnatifid to 3-pinnate, elliptic to ovate.........cccocoiiiniii i 6
5 Basal basiscopic secondary pinna on the basal primary pinnae much

longer than the acroscopic; scales on abaxial costae weakly inflated.......... .......... formosana

Basal basiscopic secondary pinna on the basal primary pinnae only a

little longer than the acroscopic; scales on abaxial costae minute and flat....... ....... inaequalis
6 Rhizomes prostrate; rhizome scales pale brown, lacking a dark central

area; fronds erect; laminae often parallel-sided in proximal half.............. .............. carthusiana

Rhizomes erect; rhizome scales dark brown, often with a darker central

area; fronds arching; laminae ovate............ooooiiiii i e dilatata
7 Fronds red-tinged when young; indusia with red centres..........ccccceeeiiiiiiin, erythrosora

Fronds not red-tinged; indusia lacking red centres. ... e 8
8 Secondary segments on lowermost primary pinnae stalked or sessile..........ccccccoiiiiiiieeeenee 9

Secondary segments on lowermost primary pinnae adnate to costae.............c... ceceeeeennnen. 10
9 Scales on abaxial costae flat...........ooiiiiiiiii stewartii

Scales on abaxial costae inflated at their bases............cccco kinkiensis
10 Stipe scales linear with long hair-points..........ccccccviiiiiiiees e wallichiana

Stipe scales ovate or narrowly ovate with short apices..........ccccooiiiiiii i 11



11 Rhizome and stipe scales golden brown; abaxial costae darkened at
junction with rachis when fresh; secondary pinnae truncate; indusia
INrolled WhEN YOUNQ. ....coiiiiii e ettt e e e e e e e e e e s affinis

Rhizome and stipe scales pale brown; abaxial costae not darkened at
junction with rachis when fresh; secondary pinnae rounded or obtuse;
indusia flat When YOUNG........coiiiiii e filix-mas

Distribution: Dryopteris is primarily a genus of the northern temperate regions of Europe and North
America, extending to warm temperate parts of central and eastern Asia, montane and southern
Africa, Australia and the Pacific. It also occurs in tropical montane regions of Africa and south-east
Asia, as well as in the Neotropics. The centre of diversity is in south-west China and the eastern
Himalaya (Fraser-Jenkins 1986; Kramer 1990); 167 species in China (Wu et al. 2013); 38 species in
Africa and Madagascar (Roux 2009), three in Australia (Field 2020), perhaps 12 in the south Pacific,
and 10 in Hawai‘i (Palmer 2003); four naturalised and eight casual species in New Zealand; none
indigenous.

Biostatus: Exotic; fully naturalised.

Table 4: Number of species in New Zealand within Dryopteris Adans.

Category Number
Exotic: Fully Naturalised 4
Exotic: Casual 8

Total 12

Recognition: In New Zealand all species of Dryopteris are naturalised and have fronds that are
sometimes marcescent rather than evergreen. They are recognised by their terrestrial habit, erect or
short-creeping rhizomes, 1-pinnate to 3-pinnate-pinnatifid, scaly fronds, and round sori protected by
reniform indusia. The spores are rugose, sometimes with minute papillae on the surface (Large &
Braggins 1991).

Cytology: The base chromosome number in Dryopteris is x = 41 (Kramer 1990). There is a polyploid
series including diploid, triploid and tetraploid species, several of which are known to be apomictic
(Lovis 1977).

Dryopteris affinis (Lowe) Fraser-Jenk., Fern Gaz. 12: 56 (1979)

= Nephrodium affine Lowe, Trans. Cambridge Philos. Soc. 6: 525 (1838)
Lectotype (selected by Fraser-Jenkins 1980): Madeira, Ribeiro Frio, by the Levada to the
right, R.T. Lowe s.n., 1 Nov. 1828, K 000351173 (lonline)

Etymology: From the Latin affinis (related to, similar to), a reference to the similarity of this species to
Dryopteris filix-mas.

Vernacular names: golden male fern; golden shield fern; golden-scaled male fern

Rhizomes erect, densely scaly. Rhizome scales ovate, 12—15 mm long, 2—-5 mm wide, golden brown,
concolorous, margins entire. Fronds 550-1290 mm long. Stipes 110-450 mm long, pale brown,
densely scaly throughout; scales ovate or narrowly ovate, golden brown, up to 18 mm long and 4 mm
wide. Rachises pale brown, sulcate, narrowly winged distally, scaly; scales abundant throughout,
narrowly ovate, golden brown, up to 10 mm long and 1.5 mm wide. Laminae 2-pinnate at base, elliptic
or narrowly elliptic, 410-910 mm long, 140-270 mm wide, mid- to yellow-green on both surfaces,
herbaceous, bearing flat scales on both costa surfaces and the abaxial lamina surface. Primary pinnae
in 27—-46 pairs below pinnatifid apex, widely spaced throughout, narrowly ovate or narrowly triangular;
the longest at or near the middle, 75—150 mm long, 18-30 mm wide, apices acuminate, bases stalked;
costae narrowly winged throughout; dark patches at costa/rachis junction when fresh. Secondary
pinnae decreasing very gradually in length along the primary pinna to the distal end; the longest
secondary pinnae oblong, 9-18 mm long, 3—7 mm wide, apices rounded or truncate, margins entire or
toothed near apices, bases adnate. Sori on distal primary pinnae only, round, in 1 row either side of
costa, nearer costa than margin; indusia reniform, rolled under sori when young, 0.8—1.2 mm
diameter, concolorous, glabrous.
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Distribution: North Island: Auckland, Volcanic Plateau,
Gisborne, Southern North Island.

South Island: Canterbury, Westland, Otago.
Altitudinal range: 0—650 m.

Dryopteris affinis occurs in scattered lowland and montane
localities from Auckland to Dunedin. It ranges from near sea
level, up to 650 m near Lake Rotoaira in the central North
Island.

Occurs naturally in Europe, Asia and North Africa (Tutin et al.
1964; Roux 2009).

Biostatus: Exotic; fully naturalised.

Habitat: Dryopteris affinis grows under manuka and kanuka
scrub, beech forest, and introduced willows, pine and Douglas

imk i Antigades |slands fir plantations, often on road banks, river terraces, in damp
pLE 2”‘“‘1"‘:' '[5'1"":5 valleys, or at the base of clay banks. It also occurs as a
- SERERERT spontaneous garden weed.
| I —

First record: Lovis (1980). Voucher WELT P023121, 1963.

Recognition: Dryopteris affinis is recognised by its erect
rhizomes, golden brown scales, densely scaly stipes and
rachises, 2-pinnate laminae, secondary pinnae of uniform size, basal basiscopic secondary pinnae on
the lowermost pair of primary pinnae not extended, and sori confined to the distal half of the lamina. It
is very similar to D. filix-mas but differs in that the stipe is more abundantly covered in scales that are
golden brown rather than pale brown, and in having more widely spaced and slightly narrower primary
pinnae (18—25 mm wide, cf. 17-38 mm wide), more widely spaced secondary pinnae with truncate
rather than rounded apices, and indusia that are inrolled when young rather than flat. In living plants
there are dark patches abaxially at the costa/rachis junctions.

Cultivars with crested pinna apices occur occasionally in the wild (e.g. CHR 461167, Coalgate,
Canterbury) and are referable to ‘Cristata’, sometimes known as ‘Cristata the King’ (Hoshizaki &
Moran 2001).

Cytology: No chromosome count has been reported for New Zealand plants. In Europe, diploid and
triploid apomictics are known (Fraser-Jenkins 1980a).

Fig. 12: Dryopteris affinis distribution
map based on databased records at
AK, CHR & WELT.

Hybridisation: Dryopteris xtavelii Rothm., the hybrid between D. affinis and D. filix-mas, has been
recorded from the Rakaia Gorge, Canterbury (WELT P023374-023378) and from Dunedin (WELT
P011737-011738).

Notes: The names Dryopteris borreri Newman and D. pseudomas (Wollaston) Holub & Pouzar have
previously been used on New Zealand herbarium specimens for this taxonomically and
nomenclaturally difficult complex (Fraser-Jenkins 1980a).

Fig. 13: Dryopteris affinis. Mate plant with 2-
pinnate fronds.

Fig. 14:Dryopteris affinis. Mature plant growing

from an erect rhizome.
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Fig. 15: Dryopteris afﬁnis. Adaxial surface of Fig. 16: Dryopteris affinis. Large, golden brown
sterile 2-pinnate frond showing truncate apices scales on rhizome and stipe bases.
on secondary pinnae.

v

&5~ -
Fig. 17: Dryopteris affinis. Abaxial surface of Fig. 18: Dryopteris affinis. Abaxial surface of fertile
fertile pinnae showing dark patches at pinnae showing over-mature sori and indusia.
costa/rachis junctions, and round sori protected
by reniform, peltate, concolorous indusia, rolled
under the sori when young.

Dryopteris carthusiana (Vill.) H.P.Fuchs, Bull. Soc. Bot. France 105:

339 (1959)

= Polypodium carthusiana Vill., Hist. Pl. Dauphiné 1, 292 (1786)
Neotype (designated by Fraser-Jenkins 1980): France, Isére, 1.5 km above Chateau
d’Entremont on route to Mt Bovinant, Grande Chartreuse, N.E. of Grenoble,
C.R. Fraser-Jenkins 7335, 1 July 1978, BM 001066001 (lonline)

Etymology: From the Latin carthusianus, relating to the Grande Chartreuse Monastery, Chartreuse,
France, near where the species was first collected.

12



Distribution: North Island: Northland.
Altitudinal range: c. 10 m.

Dryopteris carthusiana has been recorded as spreading from
cultivated plants in a garden in Kerikeri.

It occurs naturally in eastern North America, Europe and Asia
(Smith 1993).

Biostatus: Exotic; casual.

3»""2\/,&} Habitat: Recorded as self-sown in a pot near a cultivated
/ y parent plant.

First record: Heenan et al. (2008). Voucher AK 296560

34

Kermadec Islands (incorrectly cited as AK 299450), 2006.
4 Chatham Islands . . . .
£ S ares leiands Recognition: Dryopteris carthusiana has a prostrate rhizome
£ e Antipodes Islands and an ovate to narrowly ovate lamina, which is 2-pinnate-
el Auckland Islands pinnatifid to 3-pinnate. The scales on the abaxial costa
y "mm campbell leland surfaces are flat, and the sori are arranged in one row either
L1 side of the costa, protected by reniform indusia. The species is
Fig. 19: Dryopteris carthusiana very similar to D. dilatata but differs in haVing a more erect
distribution map based on databased habit, a prostrate rather than erect rhizome, paler rhizome
records at AK, CHR & WELT. scales lacking a dark central area, and a paler and narrower

lamina. The lamina is flat rather than having slightly down-turned margins (Page 1982; Hoshizaki &
Moran 2001).

Cytology: No chromosome count has been reported for New Zealand plants. In Europe the plant is
known to be an allotetraploid sexual species derived from D. intermedia and an unknown diploid
species (Fraser-Jenkins 1980b).

4

Fig. 20: Dryopteris carthusiana. Herbarium Fig. 21: Dryopté‘r./."‘s” éé;:ff;usiana. Herbarium

specimen of self-sown plant from Kerikeri, specimen of a fertile frond from a plant cultivated in
AK 296560, showing a 3-pinnate frond. Auckland, AK 266554.

Dryopteris cycadina (Franch. & Sav.) C.Chr., Index Filic. 260 (1905)
= Aspidium cycadinum Franch. & Sav., Enum. PI. Jap. 2, 236 (1879)
Holotype: Japan, P 00630679 (lonline)

Etymology: From the Latin cycadinus (like a small cycad), a reference to the growth form of this
species.

Rhizomes erect, densely scaly. Rhizome scales ovate to narrowly ovate, 12—-17 mm long, 1.5-4 mm
wide, blackish-brown, concolorous, margins ciliate. Fronds 340-800 mm long. Stipes 130-250 mm
long, pale brown, abundantly scaly especially near junction with the rhizome; scales narrowly ovate,
blackish-brown, ciliate, up to 15 mm long and 1.2 mm wide. Rachises pale or yellow-brown, sulcate,
not winged, scaly; scales scattered throughout but more abundant at pinna junctions, linear, blackish-



brown, up to 6 mm long and 0.4 mm wide. Laminae 1-pinnate at base, elliptic, 180-580 mm long,
80-200 mm wide, mid-green on both surfaces, herbaceous, bearing flat scales on abaxial costae,

+ glabrous on adaxial surface. Primary pinnae in 17-30 pairs below pinnatifid terminal segment,
slightly overlapping, narrowly ovate or narrowly elliptic; the longest at or near the middle, 44—115 mm
long, 14—17 mm wide, apices acute or acuminate, margins deeply serrate, bases sessile or short-
stalked; not dark at junctions with rachis when fresh. Sori present on all pinnae, round, in 1-2 rows
either side of costa, nearer costa than margin; indusia reniform, flat when young, 0.4-0.6 mm
diameter, concolorous, glabrous.

Distribution: North Island: Northland, Auckland, Southern

- < North Island.
i Altitudinal range: 10-80 m.
\g ;\z Collected in Kerikeri and Wellington from plants occurring
te spontaneously in gardens, and from naturalised plants around
f" ’7’ Hamilton and the Waikato River.
("f o . Occurs naturally in China, Japan and Taiwan (Wu et al. 2013).
P &}; / Biostatus: Exotic; fully naturalised.
[ gy ’/
.,/ ; p - Habitat: Recorded growing under forest and scrub on river
P il banks, beside a waterfall, and on a lake shore, as well as in
i { urban habitats.
e 77" Kermadec Islands
¢ f Chatham Islands First record: Heenan et al. (2004). Voucher AK 283998,
gf ;/ Snares Islands 2003
E : .
L2y / Antipodes Islands
ﬁ*"‘ Auckland Islands Recognition: Dryopteris cycadina is recognised by its erect
o 0 20 Campbell sland rhizome with narrowly ovate, blackish-brown, ciliate scales,
(R 1-pinnate laminae with deeply serrate pinnae, and sori in 1-2
Fig. 22: Dryopteris cycadina distribution rows either side of the costa.

map based on databased records at
AK, CHR & WELT.

b ;"w‘:{' WY

Fig. 23: Dryopteris cycadina. Matur 1-pinnate Fig. 24: Dryopteris cycadina. Adaxial surface of
frond. mature frond showing deeply serrate primary
pinnae.
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Fig. 25: Dryopteris cycadina. Abaxial surface of  Fig. 26: Dryopteris cycadina. Abaxial surface of
fertile frond showing narrow, blackish-brown fertile frond showing deeply serrate pinnae, and
scales, and sori in one or two rows either side of  sori in one or two rows either side of costae.
costae.

Fig. 27: Dryopteris cycadina. Herbarium Fig. 28: Dryopteris cycadina. Close up of WELT
specimen from Wellington, WELT P028750/A, P028750/A showing abaxial surface of fertile
showing abaxial surface of fertile frond, with pinnae with narrow, blackish-brown scales, and
narrow, blackish-brown scales on stipe and sori in two rows either side of costae.

rachis.

Dryopteris dilatata (Hoffm.) A.Gray, Manual 631 (1848)

= Polypodium dilatatum Hoffm., Deutschl. FI. 2, 7 (1796)
Lectotype (selected by Fraser-Jenkins 1980): original material apparently destroyed in MW
during the Napoleonic wars, but typified by Hoffman'’s reference to the illustration of
O. Mliller, FI. Fridrichsd., t. 2, fig. 4 (1767).

Etymology: From the Latin dilatatus (expanded), a reference to the enlarged basal basiscopic
secondary pinnae on the lowermost primary pinnae in this species.

Rhizomes erect, densely scaly. Rhizome scales narrowly ovate, 6—12 mm long, 1.5-3 mm wide, dark
brown, concolorous or slightly darker centrally, margins entire. Fronds 330-960 mm long. Stipes
150-420 mm long, dark brown proximally, pale brown distally, scaly especially near junction with
rhizome; scales ovate or narrowly ovate, dark brown, sometimes with paler margins, often becoming
orange-brown distally, up to 20 mm long and 5 mm wide. Rachises pale or yellow-brown, sulcate,
narrowly winged distally, scaly; scales scattered throughout, ovate to narrowly ovate, orange-brown or
sometimes dark brown, up to 6 mm long and 1.5 mm wide. Laminae 3-pinnate at base, elliptic or

15



ovate, 180-570 mm long, 100-300 mm wide, mid-green on both surfaces, herbaceous, bearing flat
scales on abaxial costae, but very scattered adaxially. Primary pinnae in 15—-21 pairs below pinnatifid
apex, widely spaced especially proximally, narrowly ovate distally, ovate proximally; the longest from
middle to base, 60—-180 mm long, 30-115 mm wide, apices acute or acuminate, bases stalked; costae
narrowly winged for most of their length, not dark at junctions with rachis when fresh. Acroscopic
secondary pinnae decreasing gradually in length along the primary pinna to the distal end; the basal
basiscopic secondary pinna the longest, narrowly ovate, 19—-85 mm long, 10-50 mm wide, apices
acute, bases stalked, costae winged throughout. Tertiary pinnae ovate or oblong, 6—32 mm long,
3-20 mm wide, apices obtuse, margins deeply divided into finely pointed ultimate segments, bases
adnate, costae winged throughout. Sori present on all pinnae, round, in 1 row either side of costa,
nearer costa than margin; indusia reniform, flat when young, 0.5-0.8 mm diameter, concolorous,

glabrous.
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Fig. 29: Dryopteris dilatata distribution
map based on databased records at
AK, CHR & WELT.

Distribution: North Island: Auckland, Volcanic Plateau.
South Island: Western Nelson, Canterbury, Westland, Otago.
Altitudinal range: 0—400 m (up to 1550 m).

Naturalised in a few lowland areas around Hamilton and

Mt Maunganui in the North Island, and North Westland,
Christchurch and Dunedin in the South Island. It mostly occurs
below 400 m, but has also been collected from 1550 m at
Rainbow Skifield near St Arnaud, where it was presumably
introduced by skifield operations.

Occurs naturally in Europe and Asia (Tutin et al. 1964).
Biostatus: Exotic; fully naturalised.

Habitat: Dryopteris dilatata occurs in lowland habitats on
pakihi soils, along tracksides and roadsides, on rotten logs, in
podocarp forest, under manuka and introduced willows and
pines, and in urban environments. Also recorded from an
alpine area near Rainbow Skifield.

First record: Healy (1958). Voucher CHR 53490, CHR
71628, 1950.

Recognition: Dryopteris dilatata is recognised by its erect

rhizome with dark brown scales, scaly stipes, 3-pinnate laminae, extended basal basiscopic
secondary pinnae on the lowermost pair of primary pinnae, and sori present throughout the lamina
(Page 1982; Brownsey & Smith-Dodsworth 2000; Hoshizaki & Moran 2001).

Cytology: No chromosome count has been reported for New Zealand plants. In Europe the plant is
known to be an allotetraploid sexual species derived from D. azorica and D. expansa (Fraser-Jenkins

1980b).

g E
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sterile 3-pinnate frond.

N/ € N *';
Fig. 30: Dryopteris dilatata. Mature plant with

Fig. 31: Dryopteris dilatata. Abundant, ovate
scales with darker centres on stipe bases.
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Fig. 3: Dryopteris diatata. Mature plant Fig. 33: Dryopteris dilatata. Adaxial surface at the
growing from an erect rhizome. apex of a fertile frond.

Fig. 34: Dryopteris dilatata. Abaxial surface of Fig. 35: nyopteris dilatata. Abaxial surface of
fertile frond showing concolorous, reniform fertile frond showing concolorous, reniform indusia.
indusia.
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Dryopteris erythrosora (D.C.Eaton) Kuntze, Revis. Gen. PI. 2, 812

(1891)

= Aspidium erythrosorum D.C.Eaton in Perry, Narr. Exped. China Japan 2, 330 (1856)
Holotype: Simoda, Japan, C. Wright, 1853—1856, US 0135342 (lonline)

Etymology: From the Latin erythrosorus (with red sori), a reference to the colour of the sori in this
species.

Distribution: North Island: Northland.

%, Altitudinal range: c. 80 m.
A Y Collected as an escape from cultivation in Kerikeri.
\’§ Q\ Occurs naturally in China, Korea and Japan (Wu et al. 2013).
0 \” Biostatus: Exotic; casual.
Habitat: Recorded as self-sown near to a cultivated parent
N plant.
s 24 First record: Heenan et al. (2008). Voucher AK 288162,
' 2004.
- - *; Recognition: Dryopteris erythrosora has an erect to short-
o (7 Remedes lands creeping rhizome, 2-pinnate ovate laminae, and narrowly
f Snaree |elande ovate blackish-brown scales on the stipe. Young fronds are
% e Antipodes Islands often red-tinged. The scales on the costae are inflated, with
o Auckland Islands long, attenuate apices. The sori are arranged in one row either
R campbelllsiand side of the costae, and the reniform indusia characteristically
L have red centres (Hoshizaki & Moran 2001).

Fig. 36: Dryopteris erythrosora
distribution map based on databased
records at AK, CHR & WELT.

Fig. 37: Dryopteris erythrosora. Adaxial surface  Fig. 38: Dryopteris erythrosora. Adaxial surface of
of fertile 2-pinnate frond, red-tinged on the primary pinnae showing red-tinged margins.
margins.



Fig. 39: Dryopteris erythrosora. Abaxial surface  Fig. 40: Dryopteris erythrosora. Abaxial surface of
of primary pinna showing indusia with red secondary pinnae showing tiny, inflated scales on
centres. the costa, and indusia with red centres.

Fig. 41: Dryopteris erythrosora. Dark brown, Fig. 42: Dryopteris erythrosora. Herbarium

narrowly ovate scales on the stipe. specimen of cultivated plant from Manurewa,
AK 228913, showing 2-pinnate frond with sori
arranged in one row either side of costae.

Dryopteris filix-mas (L.) Schott, Gen. Fil. t. 9 (1834)

= Polypodium filix-mas L., Sp. Pl. 1090 (1753)
Lectotype (selected by Jonsell & Jarvis 1994): Herb. Clifford 475, Polypodium 10,
BM 000647599 (lonline)

Etymology: From the Latin filix (fern) and mas (male), the male fern.

Vernacular name: male fern

Rhizomes erect, densely scaly. Rhizome scales ovate, 7-25 mm long, 2-5 mm wide, pale brown,
concolorous, margins entire. Fronds 240—-1190 mm long. Stipes 40—420 mm long, pale brown, densely
scaly, especially near the junction with the rhizome; scales ovate, pale brown, up to 30 mm long and
7 mm wide. Rachises pale or yellow-brown, sulcate, narrowly winged distally, scaly; scales scattered
throughout, ovate, pale brown, up to 4 mm long and 1 mm wide. Laminae 2-pinnate at base, elliptic or
narrowly elliptic, 200—880 mm long, 95-340 mm wide, mid-green on both surfaces, herbaceous,
bearing scales on both costa surfaces and the abaxial lamina surface. Primary pinnae in 17-38 pairs
below pinnatifid apex, widely spaced especially proximally, narrowly ovate or narrowly triangular or
narrowly elliptic; the longest at or near the middle, 50-180 mm long, 13-38 mm wide, apices acute or
acuminate, bases stalked; costae narrowly winged throughout, not dark at junctions with rachis when
fresh. Secondary pinnae decreasing gradually in length along the primary pinna to the distal end, or
sometimes longest at mid-pinna; the longest secondary pinnae oblong, 7-23 mm long, 3—7 mm wide,



apices obtuse or rounded, margins toothed especially at the apices, bases adnate. Sori on distal
primary pinnae only, round, in 1 row either side of costa, nearer costa than margin; indusia reniform,
flat when young, 0.8—1.2 mm diameter, concolorous, glabrous.

Kermadec Islands
® Chatham Islands

Snares Islands

Distribution: North Island: Auckland, Volcanic Plateau,
Gisborne, Taranaki, Southern North Island.

South Island: Sounds-Nelson, Marlborough, Canterbury,
Westland, Otago, Southland.

Chatham lIslands.
Altitudinal range: 0-1580 m.

Dryopteris filix-mas is widely distributed in the North Island
from Auckland to Wellington, and in the South Island from
Nelson to Foveaux Strait. It is particularly well established and
spreading east of the main divide in Marlborough, Canterbury
and Otago. In the North Island it ranges from near sea level,
up to 900 m near Dawson Falls, Mt Taranaki. In the South
Island it reaches 1580 m in the Two Thumbs Range,
Canterbury. It also occurs on the Chatham Islands.

Antipodes Islands
Auckland Islands

Occurs naturally in North America, Europe, Asia and North
Africa (Tutin et al. 1964; Smith 1993; Roux 2009).

w Biostatus: Exotic; fully naturalised.

Fig. 43: Dryopteris filix-mas distribution
map based on databased records at
AK, CHR & WELT.

Campbell Island

Habitat: Dryopteris filix-mas grows under kanuka,
broadleaved forest, scrub, introduced Acer, Larix, Picea,
Pinus, Pseudotsuga and Salix species, and in open grassland.
It favours tracksides, roadside verges, banks, river terraces, gullies, drains, boulder fields, rotten logs,
and dune hollows. It also grows in urban environments on brick or block walls, on concrete, along
fence lines, and on waste ground.

First record: Healy (1958). Voucher CHR 71623, 1951.

Recognition: Dryopteris filix-mas is recognised by its erect rhizomes with pale brown scales,
abundantly scaly stipes and rachises, 2-pinnate laminae, secondary pinnae of uniform size, basal
basiscopic secondary pinnae on the lowermost pair of primary pinnae not extended, and sori confined
to the distal half of the lamina. It is very similar to D. affinis but differs in that the stipe is less
abundantly covered in pale brown rather than golden brown scales, and in having slightly overlapping
and wider primary pinnae (17-38 mm wide, cf. 18—25 mm wide), more crowded secondary pinnae with
obtuse or rounded rather than truncate apices, and indusia that are flat when young rather than
inrolled. In living plants the costae of the primary pinnae are not darkened at the junctions with the
rachis.

Cultivars with crested pinna apices are known to occur occasionally in the wild. Most of these are
referable to ‘Cristata’ (e.g. CHR 065932, Motu Bush, Gisborne; AK 225551, Rakaia Gorge) but a few
with very narrow pinnae (e.g. AK 284228, CHR 526478, Riccarton, Christchurch) are ‘Linearis
Polydactyla’ (Hoshizaki & Moran 2001).

Cytology: No chromosome count has been reported for New Zealand plants. In Europe the plant is
known to be an allotetraploid sexual species derived from D. caucasica and D. oreades (Page 1982).

Hybridisation: Dryopteris xtavelii Rothm., the hybrid between D. affinis and D. filix-mas, has been
recorded from the Rakaia Gorge, Canterbury (WELT P023374-023378; CHR 616781) and from
Dunedin (WELT P011737-011738).



Fig. 44: Dryopteris filix-mas. Adaxial surface of Fig. 45: Dryopteris filix-mas. Narrowly ovate, pale
mature 2-pinnate frond. brown scales on the rachis.

Fig. 46: Dryopteris filix-mas. Mature plant Fig. 47: Dryopteris filix-mas. Abundant, pale
growing from an erect rhizome. brown, ovate scales on the rhizome and stipe
bases.

Fig. 48: Dryopteris filix-mas. Abaxial surface of Fig. 49: Dryopteris filix-mas. Abaxial surface of
fertile frond showing concolorous, reniform fertile frond showing over-mature, concolorous,
indusia, not curled under the sori when young. reniform indusia.
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Fig. 50: Dryopteris filix-mas ‘Cristata. Mature
plant with crested pinna apices.

Fig. 51: Dryopteris filix-mas ‘Cristata’. Abaxial
surface of fertile frond showing crested pinna
apices.

Dryopteris formosana (Christ) C.Chr., Index Filic. 266 (1905)

= Aspidium formosanum Christ, Bull. Herb. Boissier sér. 2, 4: 615 (1904)
Holotype: Hakuto, Taiwan, U. Faurie 687, 4 May 1903, P 00630715 ('online)

Etymology: formosanus (Latin) — from Formosa (Taiwan)
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Fig. 52: Dryopteris formosana
distribution map based on databased
records at AK, CHR & WELT.

Distribution: North Island: Northland.
Altitudinal range: c. 15 m.
Collected as a self-sown plant in cultivation in Kerikeri.

Occurs naturally in China, Korea, Japan, Taiwan and
Philippines.

Biostatus: Exotic; casual.

Habitat: Recorded as self-sown c. 5 m away from a cultivated
plant.

First record: Ogle et al. (2021). Voucher AK 374687, 2018.

Recognition: Dryopteris formosana has an erect rhizome,
dark brown to almost black scales on the stipe and rachis,
laminae that are pentagonal and 3-pinnate to 3-pinnate-
pinnatifid, 1-2 basiscopic secondary pinnae on the basal
primary pinnae that are longer than the corresponding
acroscopic secondary pinnae, aristate teeth on the ultimate
lamina segments, light brown weakly inflated scales on the
abaxial costa surfaces, and reniform indusia (Hoshizaki &
Moran 2001).
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Fig. 53: Dryopteris formosana. Herbarium
specimen of a self-sown plant from Kerikeri,
AK 374687/B, showing the distal portion of a 3-

pinnate-pinnatifid frond.

i

Fig. 54: Dryopteris formosana. Herbarium
specimen of a fertile frond showing elongated
basal basiscopic secondary pinnae on the basal
primary pinnae, AK 374687/A.

Dryopteris inaequalis (Schitdl.) Kuntze, Revis. Gen. PI. 2, 813 (1891)
= Aspidium inaequale Schitdl., Adumbr. Fil. 23, t. 12 (1825)
Lectotype (selected by Pichi Sermolli 1984): in Promontorio Bonae Spei [Cape of Good
Hopel, J.L.L. Mund & L. Maire, B 20 0044699 (image!)

Etymology: From the Latin inaequalis (unequal-sided), a reference to the slightly enlarged basal
basiscopic secondary pinnae in this species.
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Fig. 55: Dryopteris inaequalis
distribution map based on databased
records at AK, CHR & WELT.

Distribution: North Island: Northland.
Altitudinal range: c. 10 m.

Collected once as a spontaneous occurrence in a garden in
Kerikeri.

Occurs naturally in southern Africa (Roux 2009).
Biostatus: Exotic; casual.
Habitat: Recorded as self-sown near cultivated parent plants.

First record: Heenan et al. (2004). Voucher AK 284000,
2003.

Recognition: Dryopteris inaequalis has a short-creeping
rhizome and 2-pinnate-pinnnatifid to 3-pinnate, ovate laminae.
The basal basiscopic secondary pinnae are slightly enlarged.
The lamina surfaces are glabrous, but there are minute scales
along the costae. The sori are arranged in one row either side
of the costae, and the indusia are reniform and either glabrous
or with glands on the margins or surfaces (Crouch et al. 2011).



Fig. 56: Dryopteris inaequalis. Herbarium
specimen of self-sown plant from Kerikeri, AK
28400, showing 3-pinnate frond with enlarged
basal basiscopic secondary pinnae, and sori
arranged in one row either side of costae.

Dryopteris kinkiensis Koidz. ex Tagawa, Acta Phytotax. Geobot. 2:

200 (1933)
Type: not located

Etymology: kinkiensis, from Kinki, a region in southern Honshu, Japan, where the species was first

found.
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Fig. 57: Dryopteris kinkiensis
distribution map based on databased
records at AK, CHR & WELT.

al. 2013).

Distribution: North Island: Volcanic Plateau.
Altitudinal range: c. 250 m.

Collected once from near Rotorua.

Occurs naturally in China and Japan (Wu et al. 2013).

Biostatus: Exotic; casual.

Habitat: Recorded as growing amongst Dryopteris affinis on
sodden ground under Salix cinerea in a frequently flooded
willow carr on the shore of Lake Rotorua.

First record: Heenan et al. (2008). Voucher AK 301011,
2006.

Recognition: Dryopteris kinkiensis has an erect rhizome and
2-pinnate, ovate laminae, which are glabrous adaxially and
scaly abaxially. The scales on the stipe are ovate, toothed and
dark brown, and those on the abaxial costae inflated at their
bases. The secondary pinnae are + uniform in size for about
half their length and then decrease to the apices, deeply
toothed on the margins, and the basal basiscopic pinnae are
not enlarged. The sori are arranged in one row either side of
the costae, protected by reniform indusia (Zhang 2012; Wu et
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Fig. 58: Dryopteris kinkiensis. Herbarium
specimen of a plant from Rotorua, AK 301011,
showing 2-pinnate frond, lacking enlarged basal

basiscopic secondary pinnae.

Dryopteris sieboldii (van Houtte ex Mett.) Kuntze, Revis. Gen. PI. 2,

813 (1891)

= Aspidium sieboldii van Houtte ex Mett., Fil. Hort. Bot. Lips. 87, t. 20, f. 1-4 (1856)
Type: Japan, Siebold (not located).

Etymology: Named in honour of Philipp Franz von Siebold (1796-1866), a German physician and
botanist who lived, worked and collected in Japan from 1823 to 1830.
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Fig. 59: Dryopteris sieboldii distribution
map based on databased records at
AK, CHR & WELT.

Distribution: North Island: Volcanic Plateau.
Altitudinal range: c. 300 m.

Collected once as a spontaneous occurrence in a garden near
Rotorua.

Occurs naturally in China and Japan (Wu et al. 2013).
Biostatus: Exotic; casual.

Habitat: Recorded as self-sown on a crib wall near to
cultivated parent plants.

First record: Heenan et al. (2008). Voucher AK 299456,
2006.

Recognition: Dryopteris sieboldii is a very distinct species
with an erect rhizome and 1-pinnate, broadly oblong or broadly
ovate, coriaceous laminae. There are up to four pairs of
stalked, narrowly elliptic, entire pinnae tapering to acuminate
apices, and a similar terminal pinna. The laminae are glabrous
adaxially, with a few scattered scales abaxially. The sori are
arranged in 3—4 irregular rows either side of the costae
(Hoshizaki & Moran 2001; Zhang 2012; Wu et al. 2013).



Fig. 60: Dryopteris sieboldii. Herbarium
specimen of self-sown plant from Rotorua,
AK 299456, showing sterile, broadly ovate,
1-pinnate frond with three pairs of pinnae.

Fig. 61: Dryopteris sieboldii. Herbarium specimen
of self-sown plant from Rotorua, AK 300493,
showing fertile frond with sori arranged in irregular
rows either side of costae.

Dryopteris stewartii Fraser-Jenk., Kalikasan 7: 272 (1979)
Holotype: Pakistan, Hazara, Abbottabad District, 0.5 km N. of Changla Gali, Murree to
Abbottabad, C.R. Fraser-Jenkins 6295, 25 July 1977, BM (n.v.; see Fraser-Jenkins et al.

2018)

Etymology: Named in honour of Dr Ralph Randles Stewart (1890-1993), an American-born botanist
who taught and studied plants in Pakistan for over 50 years. He is considered the father of systematic
botany in Pakistan, and had a specialist interest in ferns.
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Fig. 62: Dryopteris stewartii distribution
map based on databased records at
AK, CHR & WELT.

Distribution: North Island: Northland.
Altitudinal range: c. 10 m.
Collected once as a garden escape in Kerikeri.

Occurs naturally in Afghanistan, Nepal, Pakistan and India
(Fraser-Jenkins et al. 2018).

Biostatus: Exotic; casual.

Habitat: Recorded as self-sown in the nest leaves of
xAglaonaria robertsii near cultivated parent plant.

First record: Heenan et al. (2008). Voucher AK 299450,
2006.

Recognition: Dryopteris stewartii has an erect rhizome and
2-pinnate, ovate laminae, which are yellow-green in colour.
The stipe scales are narrowly ovate and dark brown. The
laminae are  glabrous adaxially, with very scattered tiny flat
scales abaxially. The secondary pinnae are adnate or sessile
on the primary pinna costae, and deeply toothed on their
margins. They decrease in size to the primary pinna apices.
The sori are arranged in one row either side of the costae,
protected by reniform indusia (Hoshizaki & Moran 2001).



Fig. 63: Dryopteris stewartii. Herbarium Fig. 64: Dryopteris stewartii. Herbarium specimen
specimen showing the frond apex of a self-sown  showing the frond base of a self-sown plant from
plant from Kerikeri, AK 300393. Kerikeri, AK 299450.

Dryopteris wallichiana (Spreng.) Hyl., Bot. Not. 1953(3): 352 (1953)
= Aspidium wallichianum Spreng., Syst. Veg., ed. 16, 4, 104 (1827)
Lectotype (selected by Fraser-Jenkins in Fraser-denkins et al. 2018): Nepal, Kathmandu
District, summit of Sheopure Mt., BM (n.v.)

Etymology: Named in honour of Nathaniel Wallich (1786—1854), a Danish surgeon and botanist who
worked in India for the Danish and, later, British East India Companies.

Distribution: North Island: Northland.

Altitudinal range: c. 15 m.

Collected as a self-sown plant from cultivation in Kerikeri.

Occurs naturally in North, Central and South America,
southern Africa, from India to Japan, south-east Asia, and

Hawai'i (Fraser-Jenkins et al. 2018).
& Biostatus: Exotic; casual.
:,/"i;\’_% Habitat: Recorded as self-sown up to 25 m from a cultivated
J y plant.

First record: Ogle et al. (2021). Voucher AK 374688, 2017.

*é:;’?;";”li::‘f Recognition: Dryopteris wallichiana has a stout, erect
& Snares lslands rhizome, bearing fronds 1000 mm or more in length. The stipe
% e Antipodes Islands is densely covered in red-brown, linear and hair-pointed
o Auckland Islands scales, which become darker brown on the rachis. The
- "mm campbelllsland laminae are narrowly elliptic, and deeply 1-pinnate-pinnatifid to
R 2-pinnate. The pinnae are sessile, longest near the middle of
Fig. 65: Dryopteris wallichiana the laminae, with the basal pair much shorter and sometimes
distribution map based on databased deflexed. There are flat scales on the abaxial costae, the
records at AK, CHR & WELT. secondary segments are truncate or obtuse and adnate to the

costae, and the indusia reniform (see Hoshizaki & Moran 2001).



Fig. 66: Dryopteris wallichiana. Herbarium Fig. 67: Dryopteris wallichiana. Herbarium

specimen of a self-sown plant from Kerikeri, specimen of a fertile frond showing truncate
AK 374688/A, showing the apex of a deeply secondary segments, and dense red-brown scales
1-pinnate-pinnatifid frond. on the stipe, AK 375688/B.

Lastreopsis Ching, Bull. Fan Mem. Inst. Biol. 8: 157 (1938)

Type taxon: Lastreopsis recedens (J.Sm. ex T.Moore) Ching

Etymology: From the genus Lastrea, and the Greek -opsis (looking like), a reference to the similarity
between the two genera.

Terrestrial (NZ) or rarely epiphytic ferns (not NZ). Rhizomes short- to long-creeping or rarely erect,
scaly. Rhizome scales non-clathrate, linear to narrowly ovate, margins entire or toothed (NZ) or rarely
spiny (not N2Z), attached at base, concolorous, pale brown to almost black. Fronds monomorphic, not
bulbiferous. Stipes and rachises scaly, often hairy, adaxially sulcate, not bulbiferous. Hairs usually
long, predominantly acicular or clavate. Laminae 3-5-pinnate (NZ), or sometimes 1-2-pinnate (not
NZ), catadromous or anadromous, herbaceous, scaly, hairy (NZ) or rarely glabrous (not NZ), usually
with unicellular glands. Veins free (NZ) or rarely anastomosing (not NZ). Sori round, borne on abaxial
surface, away from the margin (NZ) or rarely submarginal (not NZ), in 1 row either side of midrib;
indusia reniform, peltate (NZ), or rarely absent (not NZ). Spores monolete; perispores rugose,
tuberculate or echinate, sometimes minutely echinate on the surface.

Taxonomy: A genus of c. 18 species (Gardner et al. 2017), included in the subfamily
Elaphoglossoideae (PPG 1 2016).

Lastreopsis was revised by Tindale (1965). She recognised a total of 33 species, of which 17 occurred
in Australia alone (Green 1994; Jones 1998). However, the genus has since been identified as
paraphyletic, and subsequently split into two, with 18 species retained in a monophyletic Lastreopsis
sens. str., 31 recognised in Parapolystichum, and four still incertae sedis (Labiak et al. 2014, 2015a;
Gardner et al. 2017). Lastreopsis, as circumscribed by Labiak et al. (2014, 2015a), includes the
Australian species previously recognised in Coveniella and Oenotrichia (Jones 1998; Brownsey 1998).
However, Labiak et al. (2014, 2015a) were unable to find any morphological characters to distinguish
Lastreopsis from Parapolystichum.

Even in its more restricted sense, Lastreopsis remains heterogeneous. A group of four species,
including L. amplissima (C.Presl) Tindale, L. davalliodies (Brack.) Tindale, L. hispida, and L. Killipii
(C.Chr. & Maxon) Tindale has been segregated into subg. Rhopalotricha (Labiak et al. 2015b). This
subgenus is supported by molecular data and distinguished by clavate and glandular hairs on the
adaxial surface of the rachis and costae, denticulate rhizome scales, and finely echinate surfaces on
the perispores. Another small clade was recognised by Gardner et al. (2017) that included L. vieillardii
(Mett.) Tindale and another taxon from New Caledonia, now described as L. abscondita Perrie &
Amice (Perrie et al. 2021). These two taxa are distinguished from the others by their molecular data
and by almost hairless adaxial lamina surfaces. The inter-relationships among these subgroups
require further investigation. Even when subgenus Rhopalotricha and L. vieillardii and L. abscondita
are put to one side, although the remaining Lastreopsis species are a more homogeneous group,



there is still no morphological synapomorphy to distinguish them from Parapolystichum. Lastreopsis is
treated here in the broader sense of Labiak et al. (2014).

The two species of Lastreopsis present in New Zealand, L. hispida and L. velutina, are atypical of the
group as a whole. Even within subg. Rhopalotricha, L. hispida is unusual in having bulbous-based,
bristle-like scales on the stipes and rachises that are not seen in any other species. Similarly,

L. velutina is distinctive within subg. Lastreopsis in having an erect rather than creeping rhizome, and
abundant acicular rather than catenate hairs on all lamina surfaces.

Allan (1961) initially treated Lastreopsis hispida in Rumohra, and L. velutina in Ctenitis but, following
Tindale (1957), he accepted both in Lastreopsis (Allan 1961, Supplementary Notes).

1 Stipes and rachises bearing long, black, bristle-like scales; laminae
harsh; ultimate segments aCULe.........coooi i e hispida
Stipes bearing flat, brown scales only near junction with rhizome; laminae
densely covered in soft, velvety, acicular hairs; ultimate segments obtuse
OF FOUNAEA... ... e e e e e e e e e ee e e e e e e eeeeeeeeaaeaeeeeeeeereeeeserasssansannnnnnn velutina

Distribution: Lastreopsis extends from the Neotropics to India, Sri Lanka, south-east Asia, Australia,
New Zealand and the south-west Pacific, with the centre of diversity in Australia; two species in South
America, one in India and Malesia, 11 species in Australia, four in New Caledonia, and two in the
Pacific. However, subg. Lastreopsis is absent from the Neotropics (Tindale 1965; Labiak et al. 2014,
2015a; Gardner et al. 2017). Two species in New Zealand; one endemic.

Biostatus: Indigenous (Non-endemic).

Table 5: Number of species in New Zealand within Lastreopsis Ching

Category Number
Indigenous (Endemic) 1
Indigenous (Non-endemic) 1
Total 2

Recognition: Currently no morphological characters are known that consistently distinguish
Lastreopsis from Parapolystichum, and the two genera cannot always be recognised as such in the
field. However, the two New Zealand species of Lastreopsis are very distinctive and are easily
identified individually. L. hispida has bulbous-based, bristle-like scales on the stipes and rachises that
are not present in any other species, and L. velutina has a dense covering of soft, acicular hairs on all
surfaces of the laminae that gives the frond a velvety feel.

In the wider Australasian region, species of Lastreopsis subg. Lastreopsis generally have short- to
long-creeping rhizomes (although not in L. velutina), laminae that are mostly 3—4-pinnate and
catadromous in the distal half, and sori that are more frequently indusiate. Most importantly, they
generally have long, acicular or clavate hairs, rather than short, catenate (ctenitoid) hairs on the
lamina and rachis surfaces. By contrast, species of Parapolystichum have erect to long-creeping
rhizomes, laminae that are 2—4-pinnate and anadromous in the distal half, and sori that may be
indusiate or exindusiate. They have short, catenate (ctenitoid) hairs on the lamina and rachis surfaces,
rather than long, acicular or clavate hairs.

Cytology: The base chromosome number in Lastreopsis is x = 41 (Tindale & Roy 2002).

Lastreopsis hispida (Sw.) Tindale, Vict. Naturalist 73: 183 (1957)
= Aspidium hispidum Sw., J. Bot. (Schrader) 1800(2): 39 (1801)
= Polystichum hispidum (Sw.) J.Sm., J. Bot. (Hooker) 4: 195 (1841)
Lastrea hispida (Sw.) Houlston & T.Moore, Gard. Mag. Bot. 3: 318 (1851)
Nephrodium hispidum (Sw.) Hook., Sp. Fil. 4, 150 (1862)
Dryopteris hispida (Sw.) Kuntze, Revis. Gen. PI. 2, 813 (1891)
= Rumohra hispida (Sw.) Copel., Gen. Fil. 114 (1947)
Holotype: G. Forster, S P6231 (lonline; see Tindale 1961)

= Polypodium setosum G.Forst., Fl. Ins. Austr. 82 (1786) nom. illeg., non Polypodium setosum Thunb.
1784

= Polystichum schkubhrii C.Presl, Tent. Pterid. 84 (1836) nom. nov. pro Polypodium setosum G.Forst.
1786
Lectotype (selected by Brownsey et al. 2019): New Zealand, Herb. G. Forster 285,
BM 001048428!



Etymology: From the Latin hispidus (bristly), a reference to the bristle-like scales on the stipe and
rachis of this species.

Rhizomes long-creeping, up to 175 mm long (in herbarium material), 4—10 mm diameter, densely
scaly. Rhizome scales * linear, 4.5-17 mm long, 0.2—1.0 mm wide, dark red-brown, margins toothed.
Fronds 265-1400 mm long. Stipes 120-870 mm long, red-brown proximally, pale brown distally,
densely scaly and hairy; scales bristle-like with bulbous bases, almost black, up to 14 mm long and
0.5 mm wide, apices filiform, margins entire; hairs minute, stiff, red-brown, clavate, up to 0.1 mm long.
Rachises pale brown, sulcate, narrowly winged only at distal end, abundantly covered in scales and
hairs similar to but shorter than those of the stipes. Laminae 3—-4-pinnate, or rarely 5-pinnate, ovate,
145-630 mm long, 80—400 mm wide, or rarely to 550 mm wide, brownish green on both surfaces,
harsh, bearing abundant black bristle-like scales and shorter brown scales on both costa surfaces, +
colourless non-glandular hairs up to 0.4 mm long on the abaxial costae, and yellow club-shaped
glands on both lamina surfaces but sparser adaxially. Primary pinnae in 12—21 pairs below pinnatifid
apex, slightly overlapping; distal pinnae narrowly ovate, proximal pinnae ovate; the longest at or near
the base, 60-295 mm long, 35—220 mm wide, apices acute or acuminate, bases stalked; costae
narrowly winged for most of their length except on largest fronds. Acroscopic secondary pinnae
decreasing evenly in length along the primary pinnae to the distal end; the basal basiscopic secondary
pinna the longest, ovate, 30—130 mm long, 10-70 mm wide, apices acute, bases stalked, costae
winged throughout. Tertiary segments narrowly ovate, 9—40 mm long, 2—19 mm wide, apices acute,
margins sharply and deeply serrate or divided into quaternary pinnae, bases stalked. Quaternary
segments narrowly ovate, up to 13 mm long and 4 mm wide, bases adnate or stalked. Sori round,
nearer margin than costa; indusia reniform, 0.6-0.8 mm diameter, with a darker central area and
yellow glands on the margins and surface.

Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.

Q South Island: Western Nelson, Sounds-Nelson, Canterbury,
: Westland, Otago, Southland, Fiordland.
%&3 Chatham lIslands, Stewart Island.
g’ “’ Altitudinal range: 0-915 m.
. 6,, Lastreopsis hispida occurs in lowland and montane regions

throughout the North Island from Te Paki to Wellington, except
;&,@,ﬁ’ for the central high country. It grows from near sea level, to
J over 900 m on Tutamoe in Northland. In the South Island it is

%ﬁs largely confined to coastal and lowland areas from the
. e Marlborough Sounds to Fiordland and Southland. On the east
é > Kermadec Islands . . . .
o & Eiaiiterislande coast, populations are confined to Banks Peninsula, Dunedin
V. Snares lslands and the Catlins district. It reaches 520 m on the Whangamoa
éf, - Antipodes Islands Saddle near Nelson. It extends also to the Chatham Islands
.;"j Auckland Islands and Stewart Island.
* Campbell Island i . i .
0 100 200km Also Australia (New South Wales, Victoria, Tasmania).
| I E—|
Fig. 68: Lastreopsis hispida distribution Biostatus: Indigenous (Non-endemic).
map based on databased records at . P .
AKpCHR & WELT. Habitat: Lastreopsis hispida occurs as a terrestrial fern, or

rarely a low epiphyte, in kauri, podocarp, broadleaved, beech
and coastal forest, or under kanuka. It grows on hillsides, clay banks, streambanks, river terraces,
tracksides, in rocky gullies, amongst boulders, on rotten logs, or on the forest floor. Occasionally it
occurs on fallen logs and trees, or as a low epiphyte on Cyathea dealbata or C. smithii. It grows on
greywacke and limestone substrates.

Recognition: Lastreopsis hispida is recognised by its long-creeping rhizomes, stipes and rachises
that are densely covered in black bristle-like scales, harsh 3—5-pinnate laminae, sharply acute ultimate
lamina segments, and round sori protected by reniform indusia with yellow clavate glands on the
margins and surfaces.

Cytology: n =41 (Brownlie 1958 — as Rumohra hispida).



Fig. 69: Lastreopsis hispida. Adaxi Fig. 70: Lastreopsis hispida. Long, bristle-like
mature 3-pinnate-pinnatifid frond. scales on the red-brown stipe.

'“ ' " - -

Fig. 71: Lastreopsis hispida. Adaxial surface of Fig. 72: Lastreopsis hispida. Adaxial surface of
mature 3-pinnate-pinnatifid frond. frond showing bristle-like scales on the rachis and
costae.
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Fig. 73: Lastreopsis hispida. Abaxial surface of  Fig. 74: Lastreopsis hispida. Abaxial surface of
fertile frond showing colourless non-glandular fertile frond showing concolorous, reniform indusia.
hairs and bristle-like scales on the costae, and

concolorous reniform indusia.
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Lastreopsis velutina (A.Rich.) Tindale, Vict. Naturalist 73: 184 (1957)
= Aspidium velutinum A.Rich., Essai FI. Nouv.-Zél., 70 (1832)
= Lastrea velutina (A.Rich.) Brack., U.S. Expl. Exped., Filic. 16, 198 (1854)
= Nephrodium velutinum (A.Rich.) Hook.f., Bot. Antarct. Voy. Il (FI. Nov.-Zel.) Part Il, 39, t. 80 (1854)
= Dryopteris velutina (A.Rich.) Kuntze, Revis. Gen. Pl. 2, 814 (1891)
= Ctenitis velutina (A.Rich.) Copel., Gen. Fil. 124 (1947)

Holotype: Nouvelle Zélande [New Zealand], D’Urville, Herb. Richard, P 00644796!

= Nephrodium pentangulare Colenso, Tasmanian J. Nat. Sci. 2: 169 (1845) — as Nephrodium
pentangularum

= Ctenitis pentangularis (Colenso) Alston, Amer. Fern J. 45: 160 (1955)

= Lastreopsis microsora subsp. pentangularis (Colenso) Tindale, Contr. New South Wales Natl. Herb.
3: 334 (1965)

= Parapolystichum microsorum subsp. pentangulare (Colenso) Labiak, Sundue & R.C.Moran, Brittonia
67: 83 (2014)
Lectotype (selected by Brownsey et al. 2019): New Zealand, W. Colenso, 1837, Herb.
Hooker., K 001080644! (lower frond)

Etymology: From the Latin velutinus (velvety), a reference to the soft feel of the fronds of this species
due to the covering of hairs.

Vernacular name: velvet fern

Rhizomes erect or rarely prostrate, densely scaly. Rhizome scales narrowly ovate to linear, 5-26 mm
long, 0.4-2.5 mm wide, golden brown, margins entire. Fronds 240—-960 mm long. Stipes 110-530 mm
long, red-brown proximally, red- or chestnut-brown distally, densely hairy, bearing scattered scales;
scales narrowly ovate, 5-20 mm long, 0.6—1.2 mm wide, pale brown, margins entire or sparsely
toothed; hairs 0.2-0.5 mm long, soft, red-brown, acicular. Rachises red- or chestnut-brown, sulcate,
narrowly winged only at distal end, abundantly covered in scales and hairs similar to those of the
stipes. Laminae 3—4-pinnate, broadly ovate or broader than long, 135—430 mm long, 95-500 mm
wide, brownish green on both surfaces, velvety, abundantly covered on all surfaces and margins in
soft red-brown acicular hairs, bearing minute yellow clavate glands on both lamina surfaces but more
abundant abaxially. Primary pinnae in 10-20 pairs below pinnatifid apex, slightly overlapping; distal
pinnae narrowly ovate, proximal pinnae broadly ovate; the longest at or near the base, 75-275 mm
long, 33—210 mm wide, apices acuminate, bases stalked; costae winged only in distal half. Acroscopic
secondary pinnae decreasing evenly in length along the primary pinnae to the distal end; the basal
basiscopic secondary pinna the longest, ovate or narrowly ovate, 23-150 mm long, 10-65 mm wide,
apices acuminate, bases stalked, costae winged. Tertiary pinnae ovate or oblong, 6—40 mm long,
2-16 mm wide, apices acute or obtuse, bases stalked or adnate, deeply divided almost to the costa
into quaternary segments in largest fronds. Quaternary segments oblong, up to 10 mm long and 6 mm
wide, apices obtuse, margins serrate or deeply divided. Sori round, medial; indusia reniform,

0.4-0.6 mm diameter, with a darker central area and yellow glands on the surface and margins.



Distribution: North Island: Northland, Auckland, Gisborne,
Taranaki, Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Marlborough,

P

] Canterbury, Otago.
\g'ﬁi - Altitudinal range: 0-525 m.
el Lastreopsis velutina occurs in coastal and lowland regions of

the North Island, extending locally into montane areas. It

. ¥g
e s f extends from Te Paki to Wellington but is absent from most of
/Q%@‘ Taranaki, Bay of Plenty, and the central North Island. It grows
// o from near sea level, up to 525 m near Havelock North. In the
/ f South Island it occurs from Golden Bay in north-west Nelson,
A & through the Marlborough Sounds and down the east coast as
s A @ Kemedes |slands far as Dunedin. It reaches 400 m in the Motueka Gorge, near
¢ [ Chatham Islands
éfﬁ // Snares Islands Nelson'
e Anpodes (slands Biostatus: Indigenous (Endemic).
Ejr Auckland Islands
Campbell Island Habitat: Lastreopis velutina occurs in drier broadleaved,
0 100 200km -
L podocarp, beech, kdnuka and coastal forest, and under
Fig. 75: Lastreopsis velutina distribution manuka scrub. It is found on the forest floor, on well-drained
map based on databased records at hillsides, rocky slopes, stony ground, clay banks, dry creek
AK, CHR & WELT. banks, alluvial terraces, amongst tree roots, and sometimes

on stream banks. It grows on greywacke, limestone and volcanic substrates.

Recognition: Lastreopsis velutina is recognised by its erect rhizomes, 3—4-pinnate laminae which
have a distinctive velvety feel due to the dense covering of soft red-brown acicular hairs on all
surfaces and margins, and small reniform indusia with yellow clavate glands on the margins and
surfaces. The very broad laminae and elongated basal basiscopic secondary pinnae on the proximal
pair of primary pinnae are also characteristic.

Cytology: n =41 (Brownlie 1958 — as Ctenitis velutina).

Notes: Brownsey et al. (2019) demonstrated that Colenso’s Nephrodium pentangulare was based on
a specimen of Lastreopsis velutina, and it is included here under the synonymy for that species.
However, Nephrodium pentangulare was misinterpreted by Cheeseman (1906, 1925), Allan (1961)
and Tindale (1965) and included in what is now known as Parapolystichum microsorum. Tindale
incorrectly used it as the basis for the new combination Lastreopsis microsora subsp.

pentangularis, by which name it has since been known in New Zealand (e.g. Brownsey et al. 1985).

Fig. 76: Lastreopsis velutina. Adaxial surface of  Fig. 77: Lastreopsis velutina. Dense red-brown
broadly ovate, 4-pinnate frond with enlarged hairs on rachis and costae.

basal basiscopic secondary pinnae on basal

primary pinnae.
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Fig. 78: Lastreopsis velutina. Adaxial surface of  Fig. 79: Lastreopsis velutina. Adaxial surface of
mature frond showing abundant red-brown frond showing abundant hairs on costae, lamina
hairs. surfaces and margins.

Boiy o o T

Fig. 80: Lastreopsis velutina. Abaxial surface of  Fig. 81: Lastreopsis velutina. Abaxial surface of
fertile frond showing hairy surfaces and small fertile frond showing hairy surfaces, and small sori
SOri. protected by concolorous, reniform indusia.

Parapolystichum (Keyserl.) Ching, Sunyatsenia 5: 239 (1940)

Type taxon: Parapolystichum effusum (Sw.) Ching

Etymology: From the genus Polystichum, and the Greek para- (near), a reference to the similarity
between the two genera.

Terrestrial (NZ) or rarely epiphytic ferns (not NZ). Rhizomes erect to long-creeping, scaly. Rhizome
scales non-clathrate, linear to ovate, margins entire (NZ) or rarely toothed (not NZ), attached at base,
concolorous, pale brown to almost black. Fronds monomorphic, occasionally bulbiferous (not NZ).
Stipes and rachises scaly, hairy, adaxially sulcate. Laminae 3—4-pinnate (NZ), or 2— or 5-pinnate (not
NZ), anadromous or catadromous, herbaceous, scaly, hairy and usually with unicellular glands. Hairs
usually short and catenate. Veins free. Sori round, borne on abaxial surface, away from the margin, in
1 row either side of midrib; indusia reniform, peltate, or absent. Spores monolete; perispores rugose,
tuberculate or echinate, sometimes minutely echinate on the surface.

Taxonomy: A genus of c. 31 species (Gardner et al. 2017), included in the subfamily
Elaphoglossoideae (PPG 1 2016).

Species of Parapolystichum were previously included in the genus Lastreopsis, which was revised by
Tindale (1965). She recognised a total of 33 species, of which 17 occurred in Australia alone (Green
1994; Jones 1998). However, the genus has since been identified as paraphyletic, and subsequently
split into two, with 18 species retained in a monophyletic Lastreopsis, 31 recognised in
Parapolystichum, and four still incertae sedis (Labiak et al. 2014, 2015a; Gardner et al. 2017).
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However, Labiak et al. (2014, 2015a) were unable to find any morphological characters to distinguish
Parapolystichum from Lastreopsis.

Allan (1961) initially treated Parapolystichum glabellum and P. microsorum subsp. pentagulare as
Ctenitis glabella and C. decomposita, but, following Tindale (1957), he accepted both in Lastreopsis
(Allan 1961, Supplementary Notes). New combinations in Parapolystichum were made by Labiak et al.
(2015a). Tindale (1965) noted an imperfectly known taxon from the Kermadec Islands, which was
subsequently described as Lastreopsis kermadecensis by Perrie & Brownsey (2012), and transferred
to Parapolystichum by Gardner et al. (2017).

1 Rhizomes long-creeping, with fronds arising at intervals; fronds bearing
whitish catenate hairs around the stipes and rachises, and on both lamina
surfaces; abaxial rachis surface densely hairy...........ccccccccoeiiiiit ceiiiiiiiiieeeeeeeee, microsorum
Rhizomes erect or short-creeping, with fronds clustered at the apex;
fronds bearing reddish catenate hairs, mainly along the adaxial groove of
the rachis, and on the adaxial surfaces; abaxial rachis surface sparsely

=TTV e =1 o] o 11 1= S 2
2 Secondary pinnae narrow, 10-90 mm long, 3—-35 mm wide; hairs on

adaxial costae up to 0.7 mm long; plants of main islands of New Zealand....... ....... glabellum

Secondary pinnae wider, 35-150 mm long, 11-45 mm wide; hairs on

adaxial costae up to 0.3 mm long; plants confined to Kermadec Islands.......... kermadecense

Distribution: Parapolystichum extends from the Neotropics to Africa, Madagascar, Indonesia, Papua
New Guinea, Australia, New Zealand and the south Pacific, with the centre of diversity in Australia;
five species in the Neotropics, six in Africa, nine in Madagascar, one in Indonesia, one in Papua New
Guinea, nine in Australia, one in New Caledonia and one in the Pacific (Tindale 1965; Labiak et al.
2014, 2015a; Gardner et al. 2017). Three species in New Zealand; two endemic.

Biostatus: Indigenous (Non-endemic).

Table 6: Number of species in New Zealand within Parapolystichum (Keyserl.) Ching

Category Number
Indigenous (Endemic) 2
Indigenous (Non-endemic) 1
Total 3

Recognition: Currently no morphological characters are known that consistently distinguish
Parapolystichum from Lastreopsis, and the two genera cannot always be recognised as such in the
field.

In the Australasian region, species of Parapolystichum generally have erect to long-creeping
rhizomes, laminae that are 2—4-pinnate and anadromous in the distal half, and sori that may be
indusiate or exindusiate. They have short, catenate (ctenitoid) hairs on the lamina and rachis surfaces,
rather than long, acicular or clavate hairs. By contrast, species of Lastreopsis subg. Lastreopsis
generally have short- to long-creeping rhizomes (although not in L. velutina), laminae that are
3-5-pinnate and catadromous in the distal half, and sori that are more frequently indusiate. They
generally have long, acicular or clavate hairs on the lamina and rachis surfaces.

Cytology: The base chromosome number in Parapolystichum is x = 41 (Labiak et al. 2014).



Parapolystichum glabellum (A.Cunn.) Labiak, Sundue & R.C.Moran

in Labiak et al., Brittonia 67: 83 (2014)

= Nephrodium glabellum A.Cunn., Companion Bot. Mag. 2: 367 (1837)

= Lastrea glabella (A.Cunn.) Houlston & T.Moore, Gard. Mag. Bot. 3: 318 (1851)

= Nephrodium decompositum var. glabellum (A.Cunn.) Hook.f., Bot. Antarct. Voy. Il (FI. Nov.-Zel.) Part
Il, 39 (1854)

= Aspidium glabellum (A.Cunn.) E.J.Lowe, Ferns Brit. Exot. 6, 93, t. 32 (1857)

= Dryopteris glabella (A.Cunn.) C.Chr., Index Filic. 256 (1905)

= Ctenitis glabella (A.Cunn.) Copel., Gen. Fil. 124 (1947)

= Lastreopsis glabella (A.Cunn.) Tindale, Vict. Naturalist 73 (1957)
Lectotype (selected by Tindale 1965): Bay of Islands, New Zealand, A. Cunningham, Oct.
1826, K 001080645! Tindale noted that Allan (1961) chose this specimen as lectotype, but
erroneously reported it as being in BM.

= Nephrodium decompositum var. microphyllum Hook., Sp. Fil. 4, 146 (1862)
Holotype: Port Nicholson [Wellington], Cook’s Strait, D. Lyall, July 1849, Herb. Hooker., K!
(photo WELT E473/2)

Etymology: From the Latin glabellus (somewhat smooth), a reference to the smooth stipe in this
species.

Vernacular name: smooth shield fern

Rhizomes erect, up to 60 mm long (in herbarium material), densely scaly. Rhizome scales linear to
narrowly ovate, 3.5-9 mm long, 0.4-1.0 mm wide, dark brown, margins entire or fimbriate. Fronds
120-900 mm long. Stipes 60—550 mm long, red-brown proximally, pale brown or pale purple-brown
distally, scaly proximally, hairy or glabrous; scales narrowly ovate, brown or dark brown, 1-4.5 mm
long, 0.2-0.4 mm wide, apices acuminate, margins entire; hairs red-brown, catenate (ctenitoid), up to
0.4 mm long. Rachises pale brown or pale purple-brown, sulcate, narrowly winged only at distal end,
the sulcus densely filled with reddish catenate hairs up to 0.3 mm long, with slightly longer reddish
hairs up to 0.4 mm long at costa/rachis junctions. Laminae 2-pinnate-pinnatifid to 3-pinnate-pinnatifid,
ovate or broadly ovate, 60—400 mm long, 40—-300 mm wide, dark green on both surfaces, herbaceous,
glabrous or with scattered hairs abaxially, reddish catenate hairs up to 0.7 mm long on adaxial costae,
and tiny yellow or orange clavate glands on abaxial lamina surfaces. Primary pinnae in 9-20 pairs
below pinnatifid apex, slightly overlapping; distal pinnae narrowly ovate, proximal pinnae ovate or
broadly ovate; the longest at or near the base, 25-205 mm long, 14-140 mm wide, apices acuminate,
bases stalked; costae narrowly winged for most of their length except on largest fronds. Acroscopic
secondary pinnae decreasing evenly in length along the primary pinnae to the distal end; the basal
basiscopic secondary pinna the longest, ovate or narrowly ovate, 10-90 mm long, 3-35 mm wide,
apices acute or acuminate, bases stalked, costae winged throughout. Tertiary segments oblong,

3-22 mm long, 1-7 mm wide, apices acute or obtuse and toothed, margins serrate to deeply divided,
bases adnate or stalked. Sori round, medial; indusia reniform, 0.7—1.2 mm diameter, concolorous,
yellow glands present or absent on the margins and surface.



Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Marlborough,
Canterbury, Westland, Otago, Southland, Fiordland.
Chatham lIslands, Stewart Island.

Altitudinal range: 0—760 m.

Parapolystichum glabellum occurs in lowland to montane
areas throughout the North Island from Te Paki to Wellington,
ranging from near sea level, up to 730 m at Blowhard Bush in
the Kaweka Range. In the South Island it occurs in coastal
and lowland areas throughout, but is absent from the drier

,-’6 :Sb inland regions and areas above c. 400 m. It reaches 760 m at
o8 L Kermadec Islands
"‘- i\ v o Ghaitiam isiande Blue Duck Reserve, Marlborough. It also extends to Stewart
2o § Snares Islands Island and the Chatham Islands.
& /.' Antipodes Islands . . .
“”’*‘;.Zﬂy AT Biostatus: Indigenous (Endemic).
2
o 100 200k AR I Habitat: Parapolystichum glabellum occurs in wetter kauri,
— podocarp, broadleaved and beech forest, under manuka and
Fig. 82: Parapolystichum glabellum kanuka, in coastal forest, and rarely under Pinus and
distribution map based on databased Cupressus macrocarpa. It is a terrestrial fern found on the

records at AK, CHR & WELT. forest floor, in damp gullies, on streambanks, river terraces,

tracksides, bush margins, in boggy ground, and amongst rocks and boulders. It grows on greywacke,
limestone and acidic volcanic substrates.

Recognition: Parapolystichum glabellum is characterised by its erect rhizome, 2—3-pinnate-pinnatifid
laminae, reddish catenate hairs in the sulcus and on the adaxial costae, and only scattered hairs on
the abaxial surface. It is distinguished from P. microsorum by its erect rather than creeping rhizome,
and reddish hairs, which are largely confined to the adaxial surface, rather than whitish hairs, which
occur on both surfaces. It is very similar to Parapolystichum kermadecense but generally has a more
divided frond, shorter and narrower secondary pinnae (10-90 cf. 35-150 mm long, 3-35 cf. 11-45 mm
wide), more abundant hairs, and more frequent and conspicuous glands.

Cytology: n = 82 (Brownlie 1958 — as Ctenitis glabella).

. b
Fig. 83: Parapolystichum glabellum. Adaxial Fig. 84: Parapolystichum glabellum. Adaxial
surface of mature 3-pinnate frond. surface of mature frond showing abundant red

hairs on the rachis and costae.
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'Fig. 85: Paapolyst/chum glabellum. Mature Fig. 86: Parapolystichum glabellum. Stipes arising

plants growing from an erect rhizome. from an erect rhizome.

Fig. 87: Parapolystichum glabellum. Abaxial Fig. 88: Parapolystichum glabellum. Abaxial
surface of fertile frond showing sparse hairs on surface of fertile frond showing narrow wings on
the rachis and costae, and concolorous, the costae of the primary pinnae, and round sori.

reniform indusia.

Parapolystichum kermadecense (Perrie & Brownsey) Perrie &
L.D.Sheph. in Gardner et al., Syst. Bot. 42: 390 (2017)

= Lastreopsis kermadecensis Perrie & Brownsey, New Zealand J. Bot. 50: 33 (2012)
Holotype: Kermadec Islands, Raoul Island, A.E. Wright 12453, 24 Nov. 1994, AK 242201!

Etymology: kermadecensis (Latin) — from the Kermadec Islands north of New Zealand.

Rhizomes erect or prostrate, up to 140 mm long (in herbarium material), with fronds clustered at the
apex, densely scaly. Rhizome scales linear to narrowly ovate, 7-8 mm long, c. 1 mm wide, brown,
margins entire or ciliate. Fronds 370-910 mm long. Stipes 100-500 mm long, red-brown proximally,
yellow-brown distally, scaly proximally, hairy or glabrous; scales narrowly ovate, brown or dark brown,
5-12 mm long, 0.8-2.1 mm wide, apices acuminate, margins entire or ciliate; hairs red-brown,
catenate (ctenitoid), up to 0.7 mm long. Rachises yellow-brown, sulcate, narrowly winged only at distal
end, the sulcus abundantly filled with reddish catenate hairs up to 0.2 mm long, with slightly longer
reddish hairs up to 0.3 mm long at costa/rachis junctions. Laminae 2-pinnate-pinnatifid to 3-pinnate,
ovate, 145-450 mm long, 100-330 mm wide, pale green on both surfaces, herbaceous, glabrous or
with scattered hairs abaxially, reddish catenate hairs up to 0.3 mm long on adaxial costae, and tiny
yellow or orange clavate glands on abaxial lamina surfaces. Primary pinnae in 8—16 pairs below
pinnatifid apex, slightly overlapping; distal pinnae narrowly ovate, proximal pinnae ovate or broadly
ovate; the longest at or near the base, 75-250 mm long, 50-210 mm wide, apices acuminate, bases
stalked; costae narrowly winged for most of their length except on largest fronds. Acroscopic
secondary pinnae decreasing evenly in length along the primary pinnae to the distal end; the basal
basiscopic 1-2 pairs of secondary pinnae longer than the others, narrowly ovate, 35-150 mm long,
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11-45 mm wide, apices acute or acuminate, bases stalked, costae winged throughout. Tertiary
segments oblong, 11-23 mm long, 2-8 mm wide, apices acute or obtuse with several teeth, margins
serrate, bases adnate or stalked. Sori round, medial; indusia reniform, 0.7—1.3 mm diameter,
concolorous, yellow glands present or absent on the margins and surface.
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Fig. 89: Parapolystichum
kermadecense distribution map based
on databased records at AK, CHR &
WELT.

Distribution: Kermadec Islands.
Altitudinal range: 130-520 m.

Parapolystichum kermadecense is endemic to Raoul Island in
the Kermadec Islands.

Biostatus: Indigenous (Endemic).

Parapolystichum kermadecense was given a conservation
status of Naturally Uncommon by de Lange et al. (2018).

Habitat: Parapolystichum kermadecense is a terrestrial fern
found in the wet forest of Raoul Island, where it occurs above
c. 125 m, particularly under Rhopalostylis baueri and
Metrosideros kermadecensis.

Recognition: Parapolystichum kermadecense is endemic to
the Kermadec Islands, and the only species of
Parapolystichum or Lastreopsis found there. It is distinguished
by its erect to prostrate rhizome, 2-pinnate-pinnatifid to
3-pinnate laminae, reddish catenate hairs largely confined to
the sulcus and adaxial costae, and only scattered hairs
present on the abaxial surfaces. Within New Zealand it is most
similar to Parapolystichum glabellum, which generally has a
more divided frond, narrower secondary pinnae (10-90 cf.

35-150 mm long, 3-35 cf. 11-45 mm wide), longer and more abundant hairs, and more frequent and

conspicuous glands.

Cytology: 2n = 164 (see Perrie & Brownsey 2012 — as Lastreopsis kermadecensis).
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Mature plant growing under forest.

Fig. 90: Parapolystichum kermadecense.

Fig. 91: Parapolystichum kermadecense. Maure
plant growing under forest.
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Fig. 92: Parapolystichum kermadecense.
Abaxial surface of mature 2-pinnate-pinnatifid
frond.
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Fig. 94: Parapolystichum kermadecense.

Herbarium specimen from Raoul Island, WELT
P025085, showing abaxial surface of 2-pinnate-

pinnatifid fertile frond.

Fig. 93: Parapolystichum kermadecense. Plant
with prostrate rhizome.

[ W
Fig. 95: Parapolystichum kermadecense. Close up
of WELT P023367, showing concolorous, reniform

indusia.
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Parapolystichum microsorum (Endl.) Labiak, Sundue & R.C.Moran

in Labiak et al., Brittonia 67: 83 (2014)
= Nephrodium microsorum Endl., Prodr. Fl. Norfolk. 9 (1833)
= Lastreopsis microsora (Endl.) Tindale, Vict. Naturalist 73: 181 (1957)
Lectotype (selected by Tindale 1957): Nova Hollandia [Australia], FW. Sieber, Syn Fil. 101,
L 908, 335.846 (n.v.). The specimen was originally cited as “isolectotype” by Tindale, but this
is correctable to lectotype under Art. 9.10 (Field 2020).

= Nephrodium decompositum var. pubescens Hook.f., Bot. Antarct. Voy. Il (FI. Nov.-Zel.) Part Il, 39
(1854)
Lectotype (selected by Brownsey et al. 2019): New Zealand, no collector, no date, Herb.
Hooker., K! (photo WELT E473/1)

Etymology: From the Greek mikros (small), and soros (sorus), a reference to the small size of the
sori.

Rhizomes long-creeping, up to 400 mm long (in herbarium material), 3-5 mm diameter, scaly.
Rhizome scales ovate, 1.5-3 mm long, 0.5-1 mm wide, brown or dark brown, margins entire or
fimbriate. Fronds 240-960 mm long. Stipes 100-560 mm long, red-brown proximally, yellow-brown
distally, scaly proximally, hairy throughout; scales ovate, brown or dark brown, 3—7 mm long, 1-2 mm
wide, apices acute, margins entire or fimbriate; hairs whitish, catenate (ctenitoid), up to 0.6 mm long.
Rachises pale brown or yellow-brown, sulcate, narrowly winged only at distal end, the sulcus filled with
whitish catenate hairs up to 0.4 mm long, with slightly longer hairs up to 0.5 mm long at costa/rachis
junctions. Laminae 3—4-pinnate, ovate or broadly ovate, 120-400 mm long, 90-320 mm wide, pale
green on both surfaces, herbaceous; abundant whitish catenate hairs up to 0.5 mm long on both costa
surfaces and on the adaxial lamina surface, more scattered on abaxial lamina surface; tiny yellow or
orange clavate glands on both lamina surfaces. Primary pinnae in 14—22 pairs below pinnatifid apex,
slightly overlapping; distal pinnae narrowly ovate, proximal pinnae ovate or broadly ovate; the longest
at or near the base, 55-210 mm long, 30—150 mm wide, apices acuminate, bases stalked; costae
narrowly winged in distal half. Acroscopic secondary pinnae decreasing evenly in length along the
primary pinnae to the distal end; the basal basiscopic secondary pinna the longest, ovate, 28—115 mm
long, 9-37 mm wide, apices acute, bases stalked, costae winged throughout. Tertiary segments ovate,
6—25 mm long, 2—11 mm wide, apices acute or obtuse, margins serrate to deeply divided, bases
adnate or stalked. Ultimate segments narrowly oblong, up to 8 mm long and 2 mm wide, apices
obtuse and toothed, margins serrate, bases adnate or stalked. Sori round, medial; indusia reniform,
0.5-1.3 mm diameter, concolorous, minutely hairy on the margins and surface.

Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Marlborough,
Canterbury, Otago.

¥
3.‘: & Chatham lIslands, Stewart Island.
Jo Altitudinal range: 0-500 m.
@.:. 2 Parapolystichum microsorum occurs in lowland areas
%‘? throughout the North Island from Te Paki to Wellington,

extending locally into montane areas but absent from most of

;‘”f ; the central high country. It ranges from near sea level, up to
e 500 m at Ngongotaha near Rotorua. In the South Island it is
xS confined to coastal and lowland areas from Golden Bay to the

Kermadec Islands
® Chatham Islands

Marlborough Sounds, with outlying populations south to

& P Snares Islands Westport, Banks Peninsula, and Trotters Gorge near Moeraki.
% Y Antipodes Islands It reaches 150 m in the Kekerengu Valley, Marlborough, and
o Alckdandlsdiivie extends to the Chatham Islands. There are early collections
. R e made by W.A. Scarfe from the Leith Valley, Dunedin (CHR

Fig. 96: Parapolystichum microsorum
distribution map based on databased
records at AK, CHR & WELT.

283522), and by Petrie from Otago Peninsula and Stewart
Island (WELT P008540, P028836). The species was not
recorded from Stewart Island by Wilson (1982), and its
occurrence there, and in Otago, needs confirmation.

Also Australia (Queensland, New South Wales, Victoria).

Biostatus: Indigenous (Non-endemic).



Habitat: Parapolystichum microsorum occurs in podocarp, broadleaved and coastal forest, under
kanuka, and rarely under willows. It is a terrestrial fern found on the forest floor, on streambanks, on
river terraces, near waterfalls, in damp gullies, amongst rocks, on clay banks, and on tracksides. It
grows on greywacke, limestone and acidic volcanic substrates.

Recognition: Parapolystichum microsorum is characterised by a long-creeping rhizome, 3—4-pinnate
laminae, and abundant whitish catenate hairs on both lamina surfaces. It is distinguished from

P. glabellum by its creeping rather than erect rhizome, and whitish hairs on both lamina surfaces,
rather than reddish hairs, which are largely confined to the adaxial surface. The abaxial rachis surface
is densely hairy, unlike those in P. glabellum and P. kermadecense, which are glabrous or only
sparsely hairy.

Parapolystichum microsorum in New Zealand is very similar to the plant that occurs in Australia.
However, Tindale (1965) distinguished them as separate subspecies, with subsp. microsorum
occurring in Australia and subsp. pentangulare (Colenso) Tindale confined to New Zealand. Subsp.
pentangulare was said to have smaller laminae (140—400 mm long, 90-320 mm wide) compared to
subsp. microsorum (180-500 mm long, 120—470 mm wide), with the ultimate segments more sharply
spinulose-dentate (Tindale 1965). The recognition of two subspecies was described as “somewhat
borderline” by Tindale (1965), but there is a difference in chromosome number, Australian plants being
diploid and New Zealand plants tetraploid. The status of the species in both countries needs further
investigation.

Cytology: In New Zealand Parapolystichum microsorum has been reported as tetraploid with n = 82
(Brownlie 1961— as Ctenitis decomposita). In Australia it has been reported as diploid with n = 41
(Tindale & Roy 2002).

Notes: The name Nephrodium decompositum R.Br., and combinations based on it, used in earlier
Flora treatments are misidentifications of Lastreopsis decomposita (R.Br.) Tindale, which is a diploid
Australian species.

The name Parapolystichum microsorum subsp. pentangulare, and earlier combinations based on the
same type, cannot be used for the New Zealand plant because Colenso’s original collection is a
specimen of Lastreopsis velutina (Brownsey et al. 2019). Plants in Australia and New Zealand need
further investigation to see if there are consistent differences between them, and whether diploid and
tetraploid forms are each confined to one or other country. If New Zealand plants deserve recognition,
the varietal name Nephrodium decompositum var. pubescens is available.

ig. 97: Parapolystichum microsorum. Adaxial Fig. 98: Parapolystichum microsorum. Adaxial
surface of mature frond. surface of frond showing whitish hairs on rachis

and costae.
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Fig. 99: Parapolystichum microsorum. Adaxial Fig. 100: Parapolystichum microsorum. Stipe and
surface of mature 3-pinnate-pinnatifid frond rachis abundantly covered in white hairs.
showing elongated basiscopic secondary pinnae

on basal primary pinnae.

Fig. 101: Parapolystichum microsorum. Fig. 102: Parapolystichum microsorum. Long-
Uncoiling young frond bearing flattened, ovate, creeping rhizome giving rise to stipes at intervals.
brown scales.

Fig. 103: Parapolystichum microsorum. Abaxial  Fig. 104: Parapolystichum microsorum. Abaxial
surface of fertile frond showing abundant white surface of fertile frond showing mature, round sori,
hairs on rachis and costae, and young and reniform indusia.

concolorous reniform indusia.
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Polystichum Roth, Tent. FI. Germ. 3, 31 (1799), nom. cons.
= Hypopeltis Michx., FI. Bor.-Amer. 2, 226 (1803)

Type taxon: Polystichum lonchitis (L.) Roth.

Etymology: From the Greek poly- (many), and stichos (a row), alluding to the arrangement of the sori
in several rows in some species.

Vernacular name: shield fern

Terrestrial ferns, evergreen or occasionally marcescent. Rhizomes erect, scaly. Rhizome scales non-
clathrate, ovate or narrowly ovate, margins entire or fimbriate, attached at base, concolorous or
bicolorous, pale brown to black-brown. Fronds monomorphic, sometimes bulbiferous. Stipes and
rachises scaly, adaxially sulcate. Laminae 1-3-pinnate (NZ), or 4-pinnnate (not NZ), herbaceous or
coriaceous, scaly. Veins free. Sori round, borne on abaxial surface, away from the margin, in 1 row
either side of midrib; indusia round, peltate. Spores monolete; perispores tuberculate or cristate, often
reticulate or fenestrate, rarely minutely echinate on the surface.

Taxonomy: A genus of c. 500 species included in the subfamily Dryopteridoideae (PPG 1 2016).

Polystichum is considered to be monophyletic (Le Péchon et al. 2016) and sister to Cyrtomium. The
polystichoid ferns are sister to the dryopteroid ferns, the latter comprising Arachniodes and Dryopteris
(Liu et al. 2016).

Allan (1961) recognised four indigenous species in New Zealand — P. cystostegia, P. richardii,

P. sylvaticum (as silvaticum) and P. vestitum. However, Perrie et al. (2003a) showed that plants
previously referred to P. richardii comprised an allo-octoploid complex with two tetraploid species,
P. oculatum and P. wawranum, and an octoploid species, P. neozelandicum.

Two naturalised species, P. proliferum and P. setiferum, and one casual species, P. lentum, were
recorded by Brownsey (1981). A second casual species, P. polyblepharum, was reported by Heenan
et al. (2004).

1 Fronds bearing BUIDIIS. ... e e e e e e e 2

Fronds [acking DUIDIIS. ........... e e 4
2 Fronds with numerous bulbils, borne along the rachis at junctions with the

PriMArY PINN@E........ccoiiiiieeie e eeeae e e te e s s e s e s e eeeeaeaaaaaaaaeeeeeneennes setiferum

Fronds with one or a few bulbils, borne near the apex of the rachis.............c............. 3
3 Proximal primary pinnae bearing several stalked secondary pinnae........................ proliferum

Proximal primary pinnae sometimes divided to the costa, but never

bearing more than one stalked secondary pinna..........ccccccooiiiiiiiiiiiiiie e lentum
4 Indusia with conspicuous black centres, or, if only tiny dark centres,

scales at stipe/rachis junction with colourless, fimbriate margins at their bases..................... 5

Indusia uniformly pale brown, or absent; scales at stipe/rachis junction

with entire or Ciliate MarginS.........ooeeiiiiiii s e 7
5 Scales at stipe/rachis junction appearing hair-like to the naked eye

(<130 pym wide); indusia often lacking an obvious dark centre.............cc.ccveeerennnne wawranum

Scales at stipe/rachis junction obviously scale-like to the naked eye

(>130 um wide); indusia always with an obvious dark centre..............ccoeecnviivieeeeneeenn. 6
6 Scales at stipe/rachis junction ovate or broadly ovate, >750 ym wide (and

usually >1000 ym wide); spores 36—48 um long, 27—36 ym wide..........cccccevvereeenn.. oculatum

Scales at stipe/rachis junction ovate or narrowly ovate, <650 um wide;

spores 46—58 pum long, 36—45 UM WIde........ccooiiiiiiiiiiiiiies e neozelandicum
7 Scales at stipe/rachis jJunction CONCOIOIOUS...........ccoiiiiiiiiiiiiiie e 8

Scales at stipe/rachis junction bicolorous, with shiny dark centres and
0221 L T o 1T EEPRRR 9



8 Stipe and rachis scales entire; indusia markedly convex; plants of alpine

[T o [o] L= PP UUPRPUP cystostegia

Stipe and rachis scales irregularly toothed; indusia * flat; naturalised

plants of Urban areas. ....... ..o e polyblepharum
9 Indusia absent; costae of primary pinnae with narrow wings............cccc. covevevinnee.. sylvaticum

Indusia present; costae of primary pinnae lacking Wings...........ccccoiit viiieeiiiiieenens vestitum

Distribution: Polystichum is widespread in north and south temperate regions, and in montane to
alpine regions of the warm temperate and tropical zones. The centres of diversity are in southern Asia,
and in Central and South America (Zhang & Barrington 2013a); 208 species in China (Zhang &
Barrington 2013a), 22 in Africa and Indian Ocean islands (Roux 2009), four in Australia (Jones 1998),
perhaps five in the south Pacific, and three in Hawai‘i (Palmer 2003). Ten species in New Zealand; five
endemic, one indigenous, and four naturalised or casual.

Biostatus: Indigenous (Non-endemic).

Table 7: Number of species in New Zealand within Polystichum Roth

Category Number
Indigenous (Endemic) 5
Indigenous (Non-endemic) 1

Exotic: Fully Naturalised 2

Exotic: Casual 2

Total 10

Recognition: In New Zealand, species of Polystichum are recognised by their terrestrial habit, erect
rhizomes, 1-3-pinnate fronds, abundant and sometimes bicolorous scales, and round sori protected
by round indusia. Three naturalised species are bulbiferous, unlike any other species of
Dryopteridaceae in New Zealand. The spores are tuberculate or cristate, often with complex
fenestration and reticulation (Large & Braggins 1991).

Cytology: The base chromosome number in Polystichum is x = 41 (Kramer 1990).

Hybridisation: Hybridisation is common amongst the indigenous species of Polystichum in New
Zealand. Seven different combinations were recorded by Perrie et al. (2003a, 2003b). Plants of hybrid
origin can be identified by their abnormally formed spores, but determining parentage depends on
morphology and field observations of what species were growing in the immediate vicinity of the
putative hybrid.

Polystichum cystostegia (Hook.) J.B.Armstr., Trans. & Proc. New
Zealand Inst. 13: 364 (1881)

as " cystostigium "
= Aspidium cystostegia Hook., Sp. Fil. 4, 26, t. 227 (1862)
= Dryopteris cystostegia (Hook.) Kuntze, Revis. Gen. PI. 2, 813 (1891)
Lectotype (selected by Brownsey et al. 2019): Middle Island, Discovery Peaks, 5800 feet,
Travers, Herb. Hooker., K 001040190!

Etymology: From the Greek kystis (bladder), and stege (roof, shelter), a reference to the swollen,
umbrella-like indusia covering the sori

Vernacular names: alpine shield fern; mountain shield fern

Rhizomes erect, densely scaly. Rhizome scales ovate, 8-28 mm long, 3-8 mm wide, uniformly pale
orange-brown, margins entire. Fronds 40—-440 mm long, or rarely to 550 mm long. Stipes 5-240 mm
long, pale orange-brown, densely scaly proximally but less abundant distally; scales ovate to narrowly
ovate, uniformly pale orange-brown, apices acuminate, margins entire. Rachises pale brown, sulcate,
narrowly winged only at distal end, abundantly scaly; scales on both surfaces narrowly ovate to linear,
pale orange-brown. Laminae 2—3-pinnate, narrowly elliptic, 35-320 mm long, 13—-75 mm wide, light
green on both surfaces, coriaceous, bearing abundant pale brown scales on abaxial costae and
lamina surfaces, sparser on adaxial surfaces. Primary pinnae in 12—-27 pairs below pinnatifid apex,
overlapping distally, widely spaced proximally, ovate; the longest at or near the middle, 6-42 mm long,
4-27 mm wide, apices acute, bases stalked; costae winged throughout except in largest fronds.
Secondary pinnae decreasing in length along the primary pinnae to the distal end; the longest
secondary pinnae ovate, 2—-18 mm long, 2—10 mm wide, apices acute, margins serrate to deeply
divided, bases stalked. Tertiary segments narrowly elliptic, up to 8 mm long and 2 mm wide. Sori



round, medial or nearer margin than costa, confined to pinnae in distal half of lamina; indusia round,
inflated, 1.0-1.9 mm diameter, + concolorous, lacking a dark central area.

Distribution: North Island: Volcanic Plateau, Taranaki.

<~ South Island: Western Nelson, Sounds-Nelson, Marlborough,
\i_,\“‘v\‘ Westland, Canterbury, Otago, Southland, Fiordland.
ﬁéﬁ\s Stewart Island, Auckland Islands, Campbell Island.
A . Altitudinal range: 900-2150 m.
f 4 j In the North Island Polystichum cystostegia is confined to
é\ . subalpine and alpine areas from ¢. 900 m to 2150 m on Mt
. / Taranaki and at c. 1630 m on Mt Ruapehu. There is also a
1% e single specimen said to have been collected from the vicinity
e of Judd Ridge in the Tararua Ranges at 600 m in podocarp
' ,'7' forest (WELT P025319), a locality which needs confirmation.
i Cheeseman (1906, 1925) erroneously recorded it from Mt
hattiamielands Tongariro, and also cited a collection by Buchanan from the
Snares Islands Tararuas, for which there is no extant supporting specimen. In
Antipodes Islands the South Island it extends from north-west Nelson to southern
#:Adcidand; stands Fiordland, occurring in alpine areas from 900 m, up to 1900 m
o 0 2000m » amheN widid in the Spencer Range, Nelson. It also occurs on Mt Anglem,
—— Stewart Island, and on the Auckland and Campbell Islands.
Fig. 105: Polystichum cystostegia . . .
digtribution m};p based é/n datagased Biostatus: Indigenous (Endemic).

records at AK, CHR & WELT. Habitat: Polystichum cystostegia occurs in alpine and

subalpine herbfield, tussock grassland, flushes, dry creek beds, rock crevices, among boulders, on
rock faces, and among shingle slips in alpine areas, rarely extending into forest at the treeline. It is
one of the few truly alpine ferns in New Zealand and occurs at higher altitudes than most other New
Zealand pteridophytes.

Recognition: Polystichum cystostegia is distinguished from all other species in New Zealand by its
alpine habitat, large inflated indusia, concolorous orange-brown stipe and rhizome scales, and lack of
bulbils. The species is likely to be confused only with P. vestitum, which has bicolorous scales and
lacks inflated indusia.

Cytology: n = 82 (Brownlie 1958).

Hybridisation: There is evidence that Polystichum cystostegia hybridises with P. vestitum (Perrie et
al. 2003b).

Notes: The name Polystichum cystostegia has sometimes been altered to P. cystostegium or even
P. cystostigium (e.g. Armstrong 1881), but in the original description Hooker (1862b) treated the
specific epithet as a noun in apposition (Art. 23.1), indicated by his spelling of Cystostegia with a
capital letter. His original spelling should therefore be retained.

-'( . . |
Fig. 106: Polystichum cystostegia. Mature 2- Fig. 107: Polystichum cystostegia. Plants growing
pinnate-pinnatifid fronds. amongst alpine boulders.
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Fig. 108: Polystichum cystostegia. Abundant,
narrowly ovate, pale brown scales on the rachis,
and ovate scales on the stipes.

Fig. 110: Polystichum cystostegia. Abaxial
surface of fertile frond showing linear scales,
and concolorous, round, peltate, inflated indusia.

R

Fig. 109: Polystichum cystostegia. Abaxial surface
of fertile frond showing long, linear scales, and
round sori.

Fig. 111: Polystichum cystostegia. Erect rhizome
densely covered in orange-brown, ovate scales.
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Polystichum lentum (D.Don) T.Moore, Index Fil. 86, 95 (1858)

= Aspidium lentum D.Don, Prodr. Fl. Nepal. 4 (1825)
Lectotype (selected by Fraser-Jenkins et al. 2018): Nepalia [Nepal], Wallich 360, Herb.
Hooker., K 001040147 (lonline)

Etymology: From the Latin lentus (tough), a reference to the nature of the frond.

‘,f// P Kermadec Islands
y d f Chatham Islands
/gf ;'4 Snares Islands
fé Antipodes Islands
Auckland Islands

Campbell Island
0 100 200km
L1

Fig. 112: Polystichum lentum
distribution map based on databased
records at AK, CHR & WELT.

Fig. 113: Polystichum lentum. Herbarium
specimen from Whangarei, WELT P010777/A,

Distribution: North Island: Northland.
Altitudinal range: c. 20 m.

Polystichum lentum has been collected once from Onerahi,
near Whangarei.

It is a Himalayan species, which occurs naturally in western
China, Bhutan, Nepal and north-east India (Zhang &
Barrington 2013b).

Biostatus: Exotic; casual.
Habitat: Recorded growing on dumped clay on a clay bank.

First record: Brownsey (1981). Voucher WELT P010777,
1980.

Recognition: Polystichum lentum has an erect rhizome and
narrowly elliptic laminae up to 450 mm long and 95 mm wide,
which often bear a single bulbil near the apex of the rachis.
The primary pinnae are deeply toothed to about 2 way to the
midrib for most of their length, but those near the base of the
lamina are often completely divided into a single basal
acroscopic secondary pinna (Brownsey & Smith-Dodsworth
2000; Zhang 2012; Zhang & Barrington 2013b).

Fi;;. 114: Polystichum lentum. Close up of WELT
P010777/B, showing deeply divided primary

showing fertile frond bearing a large bulbil at the  pinnae and round sori.

apex of the rachis.



Polystichum neozelandicum Fée, Mém. Foug., 8. Descr. Esp. Nouv.
99 (1857)

as " Polystichum neo-zelandicum "
Holotype: Nelle Zélande [New Zealand], S. Mossman 617, 1854, P 00138616!

Aspidium richardii Hook., Sp. Fil. 4, 23, t. 222 (1862) — as richardi

Polystichum richardii (Hook.) J.Sm., Hist. Fil. 220 (1875)

= Dryopteris richardii (Hook.) Kuntze, Revis. Gen. PI. 2, 813 (1891) — as richardi

Lectotype (selected by Perrie et al. 2003, fig. 15): Wycare River [Waikare River, Bay of
Islands], J.D. Hooker, K 001040185! (= Polystichum neozelandicum subsp. neozelandicum)

Aspidium zerophyllum Colenso, Trans. & Proc. New Zealand Inst. 29: 418 (1897)

Polystichum zerophyllum (Colenso) C.Chr., Index Filic. 98, 589 (1906)

= Polystichum aculeatum var. zerophyllum (Colenso) Domin, Biblioth. Bot. 20(85): 56 (1913)

= Polystichum neozelandicum subsp. zerophyllum (Colenso) Perrie in Perrie et al., New Zealand J.
Bot. 41: 209 (2003)

Lectotype (selected by Perrie et al. 2003, fig. 16): Dannevirke, Hawke’s Bay, W. Colenso,
Herb. Cheeseman, AK 139720!

Etymology: neozelandicus (Latin) — from New Zealand.

Vernacular names: black shield fern; common shield fern; pikopiko; pipiko; shore shield fern; tutoke

Rhizomes erect, densely scaly. Rhizome scales narrowly ovate, 7-15 mm long, 1-2 mm wide,
bicolorous with dark centres and narrow pale margins, margins toothed. Fronds 140—1000 mm long.
Stipes 50-560 mm long, yellow-brown, abundantly scaly throughout; scales at very base similar to
those of rhizome; those at mid-stipe narrowly ovate, blackish-brown, apices acuminate, margins with a
few protrusions, bases densely fimbriate; those from the stipe/rachis junction 135-570 ym wide at
mid-length. Rachises yellow-brown, sulcate, narrowly winged only at distal end, abundantly scaly.
Laminae 2-pinnate or rarely 3-pinnate proximally, ovate or elliptic, 90-600 mm long, 32—235 mm wide,
dark green adaxially, paler green abaxially, coriaceous, bearing abundant pale brown scales on
abaxial costae and lamina surfaces, sparsely scaly on adaxial costae, + glabrous on adaxial lamina
surface. Primary pinnae in 9-26 pairs below pinnatifid apex, slightly overlapping distally, narrowly
ovate to ovate; the longest at or near the middle, 18—140 mm long (very rarely to 185 mm long), 10—48
mm wide, apices acuminate, bases stalked; costae winged throughout. Secondary pinnae decreasing
gradually in length along the primary pinna to the distal end; the longest secondary pinnae narrowly
ovate or narrowly elliptic to ovate, 5-30 mm long, 3—13 mm wide, apices often acute to sharply acute
or occasionally obtuse, margins entire or serrate, bases adnate or stalked. A few tertiary segments
rarely present on proximal pinnae, ovate, up to 10 mm long and 4 mm wide. Sori round, medial or
nearer margin than costa; indusia round, 0.9—1.5 mm diameter, with conspicuous dark central area
(5—60% of surface area). Mean spore size 46-58 um long, 36—45 pm wide.

Distribution: North Island: Northland, Auckland, Volcanic
o Plateau, Gisborne, Taranaki, Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Marlborough,
Canterbury, Westland, Otago, Southland, Fiordland.

Chatham Islands, Stewart Island.
Altitudinal range: 0—880 m.

Polystichum neozelandicum occurs in coastal, lowland and
montane areas throughout the North Island from Te Paki to
Wellington, although apparently absent from parts of inland
Taranaki and the East Cape district. It ranges from sea level,
up to 800 m in the Ruahine Ranges. It also occurs in coastal,
lowland and montane areas throughout the South Island, but
mainly east of the main divide, and is absent from most of

.
. [ ]
g g o%» Kermadec Islands
9 ® Chatham Islands
[ ]

§ L KT Snares Islands Westland. It grows from near sea level to 880 m near the
v et Antipodes Islands Riwaka River, north-west Nelson. It extends also to Stewart
L Auckland Isiands Island and the Chatham Islands.
“ Campbell Island
b 400 0k Biostatus: Indigenous (Endemic).
Fig. 115: Polystichum neozelandicum Habitat: Polystichum neozelandicum occurs in coastal,
distribution map based on databased broadleaved, podocarp and beech forest, under manuka and

records at AK, CHR & WELT. kanuka scrub, under conifer plantations and willows, and in



regenerating bush, reverting pasture and among flax, usually in drier, well-lit conditions. It grows on
coastal rocks and cliffs, hillsides, road cuttings, clay banks, river banks, alluvial terraces, tracksides,
among rocks and tree roots, on rotting logs, and on the forest floor. It is found on greywacke,
mudstone, scoria, limestone and sandy substrates.

Recognition: Polystichum neozelandicum is distinguished by the scales at the stipe/rachis junction,
which are narrowly ovate, blackish-brown, ciliate on the margins and sparsely fimbriate at their bases
(Perrie et al. 20034, fig. 5). The indusia have a conspicuous black centre (ibid., fig. 6). The laminae
are dark green on the adaxial surfaces and paler green abaxially. It is likely to be confused only with
P. oculatum, which has broader scales (135-570 pym wide, cf. 770-2280 ym wide) and smaller spores
(36—48 ym long, 27-36 pm wide, cf. 46-58 um long, 36—45 pm wide). Further, while the primary
costae and lamina are concolorous on the abaxial surface in P. oculatum, the primary costae are
usually darker in P. neozelandicum (concolorous exceptions being mostly confined to Otago).

Polystichum neozelandicum is distinguished from most of the naturalised species by its lack of bulbils,
from P. vestitum and P. sylvaticum by its concolorous rather than bicolorous scales at the stipe/rachis
junction, from P. cystostegia by its flat rather than inflated indusia, and from P. wawranum by its
broader scales and indusia with prominent dark centres. P. neozelandicum can also be distinguished
by having stalked secondary pinnae only in the proximal half of the primary pinnae, whereas

P. vestitum and P. sylvaticum have stalked secondary pinnae extending into the distal half of the
primary pinnae.

Cytology: n = c. 164 (Perrie et al. 2003a).

Hybridisation: There is evidence that Polystichum neozelandicum hybridises with P. oculatum and
P. wawranum (Perrie et al. 2003a), and with P. vestitum (Perrie et al. 2003a, 2003b).

Notes: Perrie et al. (2003a) recognised two subspecies within Polystichum neozelandicum — subsp.
neozelandicum from Te Paki to Kadwhia and the Bay of Plenty, and subsp. zerophyllum from Taupd
south to Stewart Island. AFLP DNA-fingerprinting analysis of populations of P. neozelandicum showed
low genetic variation within each subspecies, but significant variation between them, suggesting quite
different evolutionary lineages for the two groups. Perrie et al. (2003a) were unable to determine
whether the two lineages represented two independent allopolyploid origins, or a single allopolyploid
origin with subsequent divergence. However, despite the clear genetic distinction, Perrie et al. (2003a)
found only slight morphological differences between the two groups. In particular, the dark central area
of the indusia was larger in subsp. neozelandicum than in subsp. zerophyllum (15-60% cf. 5-30% of
the surface area — see Perrie et al. 20033, fig. 6). However, in practice the two groups were
distinguished more readily by their geographical distribution (Perrie et al. 2003a, fig. 1). The two
subspecies are not recognised here to be consistent with the treatment of other polyploids containing
multiple lineages, such as Asplenium gracillimum (Brownsey & Perrie 2018).

The name Polystichum aristatum C.Presl, as used by Hooker (1854—-1855), and combinations based
on it, are misidentifications.

An abnormal form of P. neozelandicum with very short pinnae, collected on Kapiti Island by

A. Wilkinson, was identified as P. mohrioides (Bory) C.Presl (Allan 1961). Plants of P. cystostegia from
the Auckland Islands and Campbell Island were also referred to this species by Kirk (1882). However,
P. mohrioides was listed as erroneously reported for New Zealand by Brownsey et al. (1985).

Fig. 116: Polystichum neozelandicum. Adaxial Fig. 117: Polystfchum neozelandicum. Adaxial
surface of mature 2-pinnate frond. surface of mature 2-pinnate frond.
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Fig. 118: Polystichum neozelandicum. Adaxial  Fig. 119: Polystichum neozelandicum. Mature
surface of mature 2-pinnate frond. plant growing from an erect rhizome.

Fig. 120: Polystichum neozelandicum. Abaxial Fig. 121: Polystichum neozelandicum. Abaxial
surface of fertile frond showing narrowly ovate, surface of fertile frond showing round, peltate
blackish-brown scales with fimbriate bases. indusia with dark centres and pale margins.

Polystichum oculatum (Hook.) J.B.Armstr., Trans. & Proc. New

Zealand Inst. 13: 364 (1881)
= Aspidium oculatum Hook., Sp. Fil. 4, 24, t. 228 (1862)
= Dryopteris oculata (Hook.) Kuntze, Revis. Gen. Pl. 2, 813 (1891)
= Polystichum richardii var. oculatum (Hook.) C.Chr., Index Filic. 85, 280 (1905)
Lectotype (selected by Perrie et al. 2003, fig. 13): Akaroa, E.FA. Raoul, Herb. Hooker.,
K 001040186!

Etymology: From the Latin oculatus (eyed), a reference to the appearance of the indusia in this
species.

Rhizomes erect, densely scaly. Rhizome scales ovate, 9-19 mm long, 1-5 mm wide, bicolorous with
dark centres and pale margins, margins toothed. Fronds 125-780 mm long. Stipes 55-500 mm long,
yellow-brown, moderately to sparsely scaly throughout; scales at very base similar to those of
rhizome; those at mid-stipe narrowly ovate to ovate, blackish-brown or irregularly bicolorous, apices
acuminate, margins ciliate, bases sparsely fimbriate; those from the stipe/rachis junction 770-2280 uym
wide at mid-length. Rachises yellow-brown, sulcate, narrowly winged only at distal end, scaly. Laminae
2-pinnate or rarely 3-pinnate proximally, ovate or elliptic, 75—410 mm long, 26—200 mm wide, blue-
green adaxially, paler green abaxially, coriaceous, bearing abundant pale brown scales on abaxial
costae and lamina surfaces, sparsely scaly on adaxial costae, + glabrous on adaxial lamina surface.
Primary pinnae in 8—24 pairs below pinnatifid apex, slightly overlapping distally, narrowly ovate; the
longest at or near the middle, 15-115 mm long, 6-50 mm wide, apices acuminate, bases stalked;
costae narrowly winged throughout. Secondary pinnae decreasing gradually in length along the
primary pinna to the distal end; the longest secondary pinnae ovate, 4-32 mm long, 2—17 mm wide,
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apices sharply pointed, margins sharply and often deeply serrate, bases adnate or stalked. A few
tertiary segments sometimes present on proximal pinnae, ovate, up to 12 mm long and 5 mm wide.
Sori round, medial or nearer margin than costa; indusia round, 0.7—1.4 mm diameter, with
conspicuous dark central area (5-50% of surface area). Mean spore size 36—48 pym long, 27-36 ym
wide.

Distribution: North Island: Volcanic Plateau, Gisborne,
Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Marlborough,

Canterbury.
Chatham lIslands.
) Altitudinal range: 0-900 m.
M Polystichum oculatum occurs in coastal, lowland and montane
_ . areas of the eastern North Island from East Cape and the
%'%“gﬁ‘ Hawke’s Bay ranges to Wairarapa and the Cook Strait region.
; 4 It grows from sea level up to 740 m in the Kaweka Range. It is
.;g found in coastal, lowland and montane regions of the eastern
R i eands South Island from Cook Strait to Timaru, ranging from sea
F o Staiimrisiane level, up to 900 m at Jordan Stream Reserve, Marlborough. It
;-‘* Snares Islands also occurs on the Chatham Islands.
" j:»,,/" nipodes lSiants Biostatus: Indigenous (Endemic).
o o e sl Habitat: Polystichum oculatum occurs in drier coastal,
‘ broadleaved, podocarp and beech forest, under manuka and
Fig. 122: Polystichum oculatum kanuka, in pine plantations, on forest margins, and in
distribution map based on databased grassland. It grows on coastal cliffs, hillsides, roadside banks,

records at AK, CHR & WELT. in rocky gullies, among boulders, on scree, and on river banks.

It is found on greywacke, basalt, limestone and marble substrates.

Recognition: Polystichum oculatum is distinguished by the scales at the stipe/rachis junction, which
are broad, blackish-brown or irregularly bicolorous, ciliate on the margins and sparsely fimbriate at
their bases (Perrie et al. 20033, fig. 5). The indusia have a conspicuous black centre (ibid., fig. 6). The
laminae are blue-green on the adaxial surfaces and paler green abaxially. It is likely to confused only
with P. neozelandicum, which has narrower scales (135-570 ym wide, cf. 770-2280 ym wide), and
larger spores (46—58 um long, 36—45 um wide, cf. 36—48 um long, 27-36 um wide). Further, while the
primary costae and lamina are concolorous on the adaxial surface in P. oculatum, the primary costae
are usually darker in P. neozelandicum (concolorous exceptions being mostly confined to Otago).

Polystichum oculatum is distinguished from most of the naturalised species by its lack of bulbils, from
P. vestitum and P. sylvaticum by its usually concolorous rather than bicolorous scales at the
stipe/rachis junction, from P. cystostegia by its flat rather than inflated indusia, and from P. wawranum
by its much broader scales and indusia with dark centres.

Cytology: n = 82 (Brownlie 1958 — as Polystichum richardii; Perrie et al. 2003a).

Hybridisation: There is evidence that Polystichum oculatum hybridises with P. neozelandicum and
P. vestitum (Perrie et al. 2003a).



Fig. 123: Polystichum oculatum. Adaxial surface Fig. 124: Polystichum oculatum. Abaxial surface of
of mature 2-pinnate frond showing concolorous rachis showing broad, irregularly bicolorous scales
costae and lamina, and sharply serrate ultimate  with sparsely fimbriate bases.

segments.

Fig. 125: Polystichum oulatum. Mature plant Fig. 126: Polystichum oculatum. Abaxial surface of
growing from an erect rhizome. fertile frond showing broadly ovate, blackish-brown
scales on the rachis.

. §

Fig. 127: Po/ystichun_‘r ocillatum. Abaxial surface  Fig. 128: Polystichum oculatum. Abaxial surface of
of fertile frond showing immature sori and round, fertile frond showing mature sori and round, peltate
peltate indusia with dark centres and pale indusia with dark centres and pale margins.
margins.
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Polystichum polyblepharum (Roem. ex Kunze) C.Presl, Epimel. Bot.

56 (1851)

= Aspidium polyblepharum Roem. ex Kunze, Bot. Zeitung (Berlin) 6: 672 (1848) — as Aspidium

polyblepharon

Syntype: Japan, Zollinger 20, L 0052005 (lonline)

Etymology: From the Greek poly- (many), and blepharon (fringed), alluding to the frond divisions.
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Fig. 129: Polystichum polyblepharum
distribution map based on databased
records at AK, CHR & WELT.

Distribution: North Island: Northland, Auckland.
Altitudinal range: 10-110 m.

Polystichum polyblepharum has been recorded from Kerikeri
and Auckland city, and is seemingly quite common around
Hamilton based on iNaturalist obervations. It occurs naturally
in eastern China, Korea and Japan (Zhang & Barrington
2013b).

Biostatus: Exotic; casual.

Habitat: Wild plants of Polystichum polyblepharum are mostly
found in cultivated areas or garden centres, occurring as self-

sown plants in pots, on ponga logs, on basalt rock faces or on
clay banks.

First record: Heenan et al. (2004). Voucher AK 221536,
1994.

Recognition: Polystichum polyblepharum has an erect
rhizome, dense greyish-brown scales that are ovate and
irregularly toothed on the margins, and fronds up to ¢. 600 mm
long that lack bulbils. The laminae are 2-pinnate and dark,
glossy green. The secondary pinnae have a basal acroscopic
lobe, and are sharply toothed on the margins and apices,

ending in extended hair-points. The abaxial surfaces are abundantly covered in long hair-like scales
with toothed margins. The indusia are concolorous, flat and situated closer to the margin than to the

costa.

Notes: Polystichum polyblepharum is often sold in New Zealand erroneously under the name P.
braunii (Spenn.) Fée, which is a different species from the northern hemisphere.

Fig. 130: Polystichum polyblepharum. Mature
plant growing from erect rhizome.

A Mg

Fig. 131: Polystichum polyblepharum. Erect
rhizome and stipe bases densely covered in ovate,
greyish-brown scales.
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Fig. 132: Polystichum polyblepharum. Adaxial Fig. 133: Polystichum polyblepharum. Glossy
surface of mature 2-pinnate fronds. green, adaxial surface of mature 2-pinnate frond,
showing elongated basal acroscopic secondary
pinnae on primary pinnae.

Polystichum proliferum (R.Br.) C.Presl, Tent. Pterid. 83 (1836)

= Aspidium proliferum R.Br., Prodr. Fl. Nov. Holland. 147 (1810)

= Hypopeltis prolifera (R.Br.) Bory in Bélanger, Voy. Indes Or., Bot. 67 (1833)

= Polystichum aculeatum var. proliferum (R.Br.) Domin, Biblioth. Bot. 20(85): 54 (1913)
Lectotype (selected by Tindale 1961): Derwent, [Tasmanial, R. Brown lter Austral. 17, 1802-
05, BM 001048778!

Etymology: From the Latin prolifer (proliferous), a reference to the occurrence of bulbils in this
species.

Vernacular name: mother shield fern

Rhizomes erect, densely scaly. Rhizome scales ovate to narrowly ovate, 16—20 mm long, 2.5-6 mm
wide, bicolorous with dark centres and pale margins, margins ciliate; scales at the base of the stipe
much narrower, 0.5-0.6 mm wide. Fronds 540-900 mm long. Stipes 120—-350 mm long, dark brown
proximally, pale brown distally, abundantly scaly throughout; scales narrowly ovate to ovate, bicolorous
with dark centres and paler margins, apices acuminate, margins entire. Rachises yellow-brown,
sulcate, not winged, bearing 1-3 bulbils near the apices; abundantly scaly; scales on abaxial surface
narrowly ovate and bicolorous, gradually replaced distally by narrowly ovate to + linear pale brown
scales. Laminae 2—-3-pinnate, narrowly elliptic, 340—740 mm long, 80—270 mm wide, dark green
adaxially, paler green abaxially, coriaceous, bearing abundant pale brown scales on abaxial costae
and lamina surfaces, sparsely scaly on adaxial costae, + glabrous on adaxial lamina surfaces. Primary
pinnae in 25-35 pairs below short pinnatifid apex, slightly overlapping to narrowly spaced, narrowly
ovate or narrowly elliptic, rarely bearing bulbils near the apices; the longest at or near the middle,
60-135 mm long, 18-35 mm wide, apices acute or acuminate, bases stalked; costae narrowly winged
distally. Longest secondary pinnae oblong or ovate with an expanded basal acroscopic lobe, 9-18 mm
long, 4-10 mm wide, apices sharply pointed, bases stalked, margins serrate or deeply divided; a
single basal acroscopic tertiary pinna or pair of pinnae often produced proximally on the proximal
secondary pinnae, elliptic, up to 6 mm long and 3 mm wide. Sori round, medial; indusia round,

0.5-0.6 mm diameter, with a conspicuous dark central area.
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Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Southern North Island.

South Island: Sounds-Nelson, Otago.
Altitudinal range: 0—-60 m.

. L Polystichum proliferum is naturalised in a few places from
Whangarei to the shores of Cook Strait, and in Dunedin.

J
¢ v It occurs naturally in Australia (New South Wales, Victoria,
. A / Tasmania; Jones 1998).
/j %é/ Biostatus: Exotic; fully naturalised.
/ // Habitat: Polystichum proliferum occurs in disturbed habitats
/ /,& Rormating ldiands and has been recorded under scrub, on bush margins, on
( [ Ehaifamisiands roadside clay banks, on old dunes under Eucalyptus, on
é‘( : Snares Islands wetland margins under willows, under Pinus radiata, and
L / Antipodes Islands amongst blackberry and bracken.
oo Auckland Islands
2 Campbell Island First record: Field (1890). Voucher WELT P015841, 1850.
0 100 200km
E— Recognition: Polystichum proliferum is distinguished from
Fig. 134: Polystichum proliferum most other New Zealand species of the genus by the presence
distribution map based on databased of 1=3 bulbils on the rachis near the frond apex. It is similar in

records at AK, CHR & WELT. this regard to P. lentum, but the laminae are more divided, with

several stalked secondary pinnae produced along the length of the primary pinnae. In P. lentum the
primary pinnae are often deeply divided, but only bear a single stalked secondary pinna on each
primary pinna.

The fronds of P. proliferum are most similar in general appearance to those of P. vestitum, and bear
bicolorous scales on the stipes and rachises. However, the presence of bulbils on the rachis, and the
indusia with dark centres, distinguish P. proliferum from P. vestitum.

Fig. 135: Polystichum proliferum. Mature 2- Fig. 136: Polystichumproliferum. Apex of frond
pinnate frond with a bulbil growing near the apex showing a bulbil growing from the rachis.
of the rachis.
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Fig. 137: Polystichum proliferum. Apex of frond Fig. 138: Po/ystiéi‘:um proliferum. Mature plant

with two bulbils growing from the rachis. growing from an erect rhizome.

Fig. 139: Polystichum proliferum. Herbarium Fig. 140: Polystichum proliferum. Close up of
specimen from Palmerston North, WELT WELT P009023/A, showing bulbil near the apex of
P020470, showing mature, bulbiferous fronds, the rachis, and round indusia with dark centres.

and narrowly ovate bicolorous scales.

Polystichum setiferum (Forssk.) T.Moore ex Woyn., Mitt. Naturwiss.

Vereines Steiermark 49: 181 (1913)

= Polypodium setiferum Forssk., Fl. Aegypt.-Arab. 185 (1775)
Holotype: ad Dardenellos [Dardanelles, Turkey], Forsskal 814, C 10002817 (lonline)

Etymology: From the Latin setifer (bristly), a reference to the bristly tips on the secondary pinnae.

Vernacular name: soft shield fern

Rhizomes erect, densely scaly. Rhizome scales ovate, 15—-16 mm long, 4.5—-7 mm wide, uniformly pale
orange-brown, margins entire. Fronds 450-600 mm long, often prostrate. Stipes 25-120 mm long,
pale or yellow-brown, densely scaly throughout; scales ovate or narrowly ovate, uniformly pale
orange-brown, apices acuminate, margins ciliate or toothed. Rachises pale or yellow-brown, sulcate,
not winged, often bearing bulbils at junctions with the primary pinnae, densely scaly; scales on both
surfaces narrowly ovate to + linear, pale orange-brown. Laminae 3-pinnate at base, narrowly ovate or
narrowly triangular, 420—600 mm long, 90-200 mm wide, pale green on both surfaces, coriaceous,
bearing abundant pale brown scales on abaxial costae and lamina surfaces, + glabrous on adaxial
surfaces. Primary pinnae in 40-60 pairs below pinnatifid apex, slightly overlapping, narrowly ovate or
narrowly oblong; the longest at or near the base, 60-110 mm long, 15-25 mm wide, apices acuminate,

57



bases stalked; costae not winged, or winged only near the pinna apex. Secondary pinnae decreasing
in length only near the apices of the primary pinnae; the longest oblong or ovate, 10-18 mm long,

2—6 mm wide, apices drawn into long sharp points, margins sharply and deeply serrate, or divided into
tertiary pinnae, bases stalked. Tertiary pinnae ovate, up to 4 mm long, and 2 mm wide. Sori round,
medial or nearer margin than costa; indusia round, 1-1.2 mm diameter, + concolorous, lacking a dark

central area.
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Fig. 141: Polystichum setiferum
distribution map based on databased
records at AK, CHR & WELT.

of mature 3-pinnate frond.

Distribution: North Island: Auckland.
Altitudinal range: 20—40 m.

A cultivar of the common European species, Polystichum
setiferum, is widely grown in gardens and has been recorded
as a garden escape in a few places around Hamilton.

Biostatus: Exotic; fully naturalised.

Habitat: Polystichum setiferum occurs as an escape on clay
or sandy banks and waste land, often under willows, acacias
or light shade, or among blackberry and bracken.

First record: Brownsey (1981). Voucher WELT P010261,
1979.

Recognition: Polystichum setiferum is readily distinguished
by its prostrate fronds with narrowly ovate or narrowly
triangular laminae, and the presence of bulbils at the junctions
of the primary pinnae and rachis. No other species of
Polystichum in New Zealand produces bulbils in this way.

Notes: The naturalised plants in New Zealand are all the
cultivar ‘Divisilobum Pulcherrimum’ of the European species.

Fig. 142: Polystichum setiferum. Adaxial surface Fig. 143: Polystichum setiferum. Mature plant

growing from an erect rhizome.
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Fig. 144: Polystichum setiferum. Herbarium Fig. 145: Polystichum setiferum. Close up of WELT
specimen from Matangi, WELT P017595, P017595/A, showing bulbils at junctions of the
showing 3-pinnate frond with stipe and rachis primary pinnae and rachis.

Taetange

densely covered in ovate, orange-brown scales.

Polystichum sylvaticum Diels in Engler & Prantl, Nat. Pflanzenfam.
1(4), 192 (1899)

nom. nov. pro Polypodium sylvaticum Colenso 1845
as "silvaticum"
= Polypodium sylvaticum Colenso, Tasmanian J. Nat. Sci. 2: 163 (1845) nom. illeg., non Polypodium
sylvaticum Schkuhr 1809
= Polystichum vestitum subsp. sylvaticum (Diels) C.Chr., Index Filic. 588 (1906)
= Aspidium aculeatum var. sylvaticum (Colenso) Cheeseman, Man. New Zealand Fl. 998 (1906) nom.
illeg.
= Polystichum aculeatum var. sylvaticum (Diels) Domin, Biblioth. Bot. 20(85): 56 (1913) — as silvaticum
Lectotype (selected by Brownsey et al. 2019): near Tolaga Bay, E. Coast, W. Colenso, Dec.
1841, WELT P003188!

Etymology: From the Latin sylvaticus (of woodlands), a reference to the forest habitat of this species.

Rhizomes erect, densely scaly. Rhizome scales narrowly ovate, 7.5-25 mm long, 1.2-2.3 mm wide,
some bicolorous with dark centres and pale margins, others uniformly pale brown, margins entire or
with a few cilia. Fronds 150-800 mm long. Stipes 50-330 mm long, pale or yellow-brown, densely
scaly throughout; scales narrowly ovate to ovate, bicolorous with dark centres and pale margins, or
uniformly pale brown, apices acuminate, margins entire or ciliate. Rachises pale or yellow-brown,
sulcate, narrowly winged only at distal end, abundantly scaly; scales on both surfaces narrowly ovate
and bicolorous, and narrowly ovate to + linear and pale brown. Laminae 2-pinnate or rarely 2-pinnate-
pinnatifid, elliptic or narrowly elliptic, 110-630 mm long, 45-220 mm wide, dark green adaxially, paler
green abaxially, coriaceous, bearing abundant pale brown scales on abaxial costae and lamina
surfaces, sparser on adaxial surfaces. Primary pinnae in 13-32 pairs below pinnatifid apex, widely
spaced, narrowly ovate; the longest at or near the middle, 25-120 mm long, 10-32 mm wide, apices
acuminate, bases stalked; costae usually winged throughout, or only in distal half in largest fronds.
Secondary pinnae decreasing in length only near the primary pinna apices; the longest secondary
pinnae elliptic or ovate, 7-20 mm long, 4—7 mm wide, apices sharply pointed, margins sharply and
often deeply serrate, bases stalked. Sori round, medial or nearer margin than costa, sometimes
protected by a few small scales; indusia absent.
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Distribution: North Island: Auckland, Volcanic Plateau,
Gisborne, Taranaki, Southern North Island.

South Island: Western Nelson, Sounds-Nelson, Westland,
Canterbury.

Altitudinal range: 20-985 m.

Polystichum sylvaticum occurs in lowland and montane forest
of the North Island from Coromandel and the Hunua Ranges
to Wellington, reaching 960 m near East Cape and 985 m on
Mt Taranaki. In the South Island it occurs in north-west Nelson
and the Marlborough Sounds, with outlying populations at
Hokitika and on Banks Peninsula. It reaches 450 m on
D’Urville Island and in the Takaka Hill area.

Biostatus: Indigenous (Endemic).

Habitat: Polystichum sylvaticum occurs in damp, dark,
podocarp and broadleaved forest. It grows on hillsides, clay
banks, tracksides, river banks, alluvial terraces, damp rock

i faces, and in wet gullies and seepages.

Fig. 146: Polystichum sylvaticum
distribution map based on databased
records at AK, CHR & WELT.

Recognition: Polystichum sylvaticum is distinguished by the
scales at the stipe/rachis junction, many of which are markedly
bicolorous, with dark centres and pale margins. Indusia are
absent, and the sori are protected only by a few small scales. The laminae are elliptic, dark green on
the adaxial surface, and the primary costae are narrowly winged throughout their length except in the
largest fronds. The species is likely to be confused only with P. vestitum, which also has bicolorous
scales, but has well-formed indusia, and narrow wings on the primary costae only at their distal end.
Its laminae are relatively long and narrow with £ parallel sides, and dark shiny green on the adaxial
surface. P. sylvaticum is distinguished from most of the naturalised species by its lack of bulbils, and is
clearly distinct from P. cystostegia, which has inflated indusia and is largely confined to alpine areas.

Cytology: n = c. 82 (Brownsey in Dawson et al. 2000).

Hybridisation: There is evidence that Polystichum sylvaticum hybridises with P. vestitum (Perrie et
al. 2003b).

Notes: The name Polypodium sylvaticum, as described by Colenso (1845), is illegitimate (Art. 6.4),
being a later homonym of P. sylvaticum Schkuhr (1809). Diels (in Engler & Prantl 1898-1902) intended
to create a new combination in Polystichum by writing “P. silvaticum (Colenso als Polypodium) Diels”.
However, Diels’s name is a new name (Art. 6.12a, 6.14), validated by Colenso’s description of
Polypodium sylvaticum. Diels was obligated to adopt Colenso’s epithet with the original spelling (Art.
60.1, 60.2), unless he explicitly changed the spelling and stated that he was making a correction; but
there is no evidence of such intent. The correct name and spelling for this species is Polystichum
sylvaticum Diels in Engler & Prantl, Nat. Pflanzenfam. 1(4): 192, 1899 (‘silvaticum’), not P. silvaticum
(Colenso) Diels. (In making this determination we are very grateful for extensive and valuable
discussion with John McNeill, Royal Botanic Gardens, Edinburgh).



Fig. 147: Polystichum sylvaticum. Adaxial Fig. 148: Polystichum sylvaticum. Ovate,
surface of mature 2-pinnate-pinnatifid frond. bicolorous scales near stipe/rachis junction.

Fig. 149: Polystichum sylvaticum. Mature plant Fig. 150: Polystichum sylvaticum. Abaxial surface
growing from an erect rhizome. of fertile frond showing wings on costae of primary
pinnae.

N

Fig. 151: Polystichum sylvaticum. Abaxial Fig. 152: Polystichum sylvaticum. Abaxial surface
surface of fertile frond showing immature, round, of fertile frond showing mature, round, exindusiate
exindusiate sori. Sori.
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Polystichum vestitum (G.Forst.) C.Presl, Tent. Pterid. 83 (1836)
= Polypodium vestitum G.Forst., Fl. Ins. Austr. 82 (1786)
= Aspidium vestitum (G.Forst.) Sw., J. Bot. (Schrader) 1800(2): 37 (1801)
= Aspidium aculeatum var. vestitum (G.Forst.) Hook. ex Hook.f., Handb. New Zealand FI. 375 (1864)
= Polystichum aculeatum var. vestitum (G.Forst.) Domin, Biblioth. Bot. 20(85): 55 (1913)
Lectotype (selected by Nicolson & Fosberg 2003): no locality, Herb. G. Forster 282,
BM 001048431!

= Polystichum venustum Hombr. in Hombron & Jacquinot, Voy. Péle Sud, Bot. t. 5 m—n (1844)

= Aspidium venustum (Hombr.) Hook.f., Bot. Antarct. Voy. I. (FI. Antarct.) Part |, 106 (1844)
Lectotype (selected by Perrie et al. 2003, fig. 13): lles Auckland — sud de la Nouvelle
Zélande, Hombron, 1841, P! (photo WELT neg. no. B13602)

= Aspidium pulcherrimum Colenso, Tasmanian J. Nat. Sci. 2: 167 (1845)
Lectotype (selected by Perrie et al. 2003, fig. 14): Waikare Lake [Lake Waikaremoanal,
W. Colenso, Dec. 1841, WELT P003201!

= Aspidium waikarense Colenso, Tasmanian J. Nat. Sci. 2: 168 (1845)
Lectotype (selected by Perrie et al. 2003, fig. 15): Waikare Lake [Lake Waikaremoana],
W. Colenso, Dec. 1841, WELT P003200! (the larger frond)

= Aspidium perelegans Colenso, Trans. & Proc. New Zealand Inst. 29: 416 (1897)

= Polystichum perelegans (Colenso) C.Chr., Index Filic. 87, 586 (1906)

= Polystichum aculeatum var. perelegans (Colenso) Domin, Biblioth. Bot. 20(85): 56 (1913)
Lectotype (selected by Perrie et al. 2003, fig. 16): Dannevirke, Hlawke’s] B[ay], Herb.
W. Colenso, WELT P002577!

Etymology: From the Latin vestitus (clothed), a reference to the abundant covering of scales in this
species.

Rhizomes erect, sometimes forming a trunk up to 600 mm tall, densely scaly. Rhizome scales
narrowly ovate, 10-40 mm long, 1.3—-4.0 mm wide, bicolorous with dark centres and pale margins,
margins entire. Fronds 220-1700 mm long [2250 mm long]*. Stipes 45-500 mm long [800 mm long],
pale brown, densely scaly throughout; scales usually narrowly ovate to ovate, bicolorous with dark
centres and pale margins, apices acuminate, margins entire [or rarely pale brown, concolorous, apices
acuminate, margins toothed or ciliate, with only scattered bicolorous scales]. Rachises pale brown,
sulcate, narrowly winged only at distal end, abundantly scaly; scales on abaxial surface narrowly ovate
and bicolorous [not Chathams] to narrowly ovate or + linear and pale brown; scales on adaxial surface
ovate to + linear and pale brown. Laminae 2-pinnate or rarely 3-pinnate, narrowly elliptic,

110-1200 mm long [1460 mm long], 48—-250 mm wide [480 mm wide], dark shiny green adaxially,
paler green abaxially, coriaceous, bearing abundant pale brown or colourless scales on abaxial costae
and lamina surfaces, sparsely scaly on adaxial costae, + glabrous on adaxial lamina surfaces. Primary
pinnae in 16-55 pairs below pinnatifid apex, slightly overlapping to widely spaced, narrowly oblong or
narrowly triangular; the longest at or near the middle, 25-125 mm long [270 mm long], 8—32 mm wide
[50 mm wide], apices acute or acuminate, bases stalked; costae winged distally. Secondary pinnae
decreasing in length only near the primary pinna apices; the longest secondary pinnae oblong or
ovate, 4—16 mm long [34 mm long], 3—10 mm wide [14 mm wide], apices sharply pointed, margins
sharply and often deeply serrate, bases stalked. Rarely the basal pair of secondary pinnae on a
primary pinna divided into a single pair of tertiary pinnae, elliptic, up to 6 mm long [13 mm long] and

4 mm wide [6 mm wide]. Sori round, medial or nearer margin than costa; indusia round, 0.7—1.0 mm
diameter, + concolorous, lacking a dark central area. Mean spore size 36—44 um long, 26—-32 ym wide.

Note: measurements in square brackets are taken from plants from the Chatham lIslands, the islands
off Stewart Island, and the Snares Islands, which can have longer and wider fronds than those on the
main islands of New Zealand.



Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.

Oy South Island, Western Nelson, Sounds-Nelson, Marlborough,
Nyt Canterbury, Westland, Otago, Southland, Fiordland.

Chatham lIslands, Solander Island, Stewart Island, Snares

Islands, Antipodes Islands, Auckland Islands, Campbell Island.

\ ‘%%’ Altitudinal range: 01700 m.

A . Polystichum vestitum occurs in lowland to subalpine areas
%,?%& throughout the North Island, but is uncommon north of
55 Hamilton and the Bay of Plenty. It ranges from sea level,
fﬁ reaching 1400 m on Mt Taranaki and in the Ruahine Ranges.
‘_:, %b“%;. ermaBie sl In the South Island it occurs in lowland to subalpine regions
& Bhatiamisiangs throughout. It reaches 1700 m on Ben Lomond near Lake
ﬁ° o Snares Islands Wakatipu. It extends also to the Chatham Islands, Stewart
#...‘f.- ye @ Antipodes Islands Island, and all the subantarctic islands.
e SR Also Macquarie Island (Du Puy & Orchard 1993)
: ® Campbell Island °
(il Biostatus: Indigenous (Non-endemic).
Fig. 153: Polystichum vestitum Habitat: Polystichum vestitum occurs in broadleaved,
distribution map based on databased i
records at AK, CHR & WELT. podocarp, beech, and coastal Olearia, Dracophyllum and

Metrosideros umbellata forest, under manuka and kanuka,
amongst flax, under introduced conifers and willows, in bracken and other scrub, in open grassland,
and in subalpine tussock and herbfield. It grows on the forest floor, on bush margins, at the base of
cliffs, on roadside banks, on river banks, in swamp forest, on boggy ground, and on coastal cliffs. It is
found on a variety of substrates including greywacke, mudstone, limestone, andesite, volcanic ash
and pumice, scoria, and schist.

Recognition: Polystichum vestitum is distinguished by the scales at the stipe/rachis junction, which
are usually markedly bicolorous, with dark centres and pale margins (Perrie et al. 2003b, fig. 2). The
indusia are flat and concolorous, lacking dark centres. The laminae are relatively long and narrow with
* parallel sides, dark shiny green on the adaxial surface, and paler green on the abaxial surface. The
species is likely to be confused only with P. sylvaticum, which also has bicolorous scales, but lacks
indusia and has narrow wings along the length of the primary costae, or with P. cystostegia, which has
inflated indusia and is largely confined to alpine areas. It is distinguished from most of the naturalised
species by its lack of bulbils.

Some plants from the Chatham Islands, islands off Stewart Island, and subantarctic islands,
particularly the Snares Islands, have larger and wider fronds with longer primary pinnae (see
measurements in square brackets in the description). Bicolorous scales are very scattered on the stipe
and rachis, and most of the scales are uniformly pale brown, and often fimbriate on the margins.
Several authors (e.g. Brownsey & Smith-Dodsworth 2000; de Lange et al. 2011) have suggested that
these plants may belong to a different species, but analysis of morphological and AFLP DNA
fingerprinting data by Perrie et al. (2003b) provided no strong evidence that they constitute an
evolutionary lineage distinct from mainland plants. They are treated here as part of P. vestitum but
need further investigation.

Cytology: n = 82 (Brownlie 1954).

Hybridisation: There is evidence that Polystichum vestitum hybridises with P. neozelandicum,
P. oculatum and P. wawranum (Perrie et al. 2003a), and with P. cystostegia and P. sylvaticum (Perrie
et al. 2003b).

Notes: Nicolson & Fosberg (2003) designated a lectotype for Polypodium vestitum (BM 001048431)
almost contemporaneously with Perrie et al. (2003b), who chose a different Forster collection (BM —
photo WELT neg. no. B13608). It transpires that Nicolson & Fosberg’s book was published in the first
week of December 2003 (Koelz, pers. comm., 20 Sept. 2018) whereas the paper by Perrie et al. was
published on 10 December 2003, about a week later (see New Zealand Journal of Botany 42, Number
1, title page, 2004). Nicolson & Fosberg’s designation of the lectotype therefore takes precedence.

The names Aspidium proliferum R.Br. and Aspidium aculeatum Sw. used in earlier Flora treatments
are misidentifications of Polystichum vestitum.



Fig. 154: Polystichum vestitum. Mature plant Fig. 155: Polystichum vestitum. Adaxial surface of
growing from an erect rhizome. mature 2-pinnate frond.

Fig. 156: Polystichum vestitum. Mature plant Fg. 157: Polystichum vestitum. Mature plant
growing from an erect rhizome. growing from an erect rhizome.

o k)

Fig. 158: Plystichum vestifum. Erect rhizome Fig. 159: Polystichum vestitum. Narrowly ovate,
forming a short trunk in two plants. bicolorous scales near the stipe/rachis junction.
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Fig. 160: Polystichum vestitum. baxial surface  Fig. 161: Polystichum vestitum. Abaxial surface of
of fertile frond showing immature sori protected fertile frond showing mature sori, and concolorous,
by concolorous, round, peltate indusia. round, peltate indusia.

Polystichum wawranum (Szyszyl.) Perrie in Perrie et al., New
Zealand J. Bot. 41: 204 (2003)

= Aspidium wawranum Szyszyl. in Wawra von Fernsee, /tin. Princ. S. Coburgi 2, 126, t. 15 (1888) — as
Aspidium wawraeanum
Holotype: New Zealand, Waitemata, H. Wawra 242, 1872-73, W! (photo WELT neg. no.
13595; see Perrie et al. 2003, fig. 12)

Etymology: Named in honour of Heinrich Wawra Ritter von Fernsee (1831-1887), a Czech-Austrian
physician and botanist who collected in New Zealand during a voyage around the world (1872—-1873)
with Prince Phillip and Prince August von Sachsen-Coburg-Kohary.

Rhizomes erect, densely scaly. Rhizome scales narrowly ovate, 11-17 mm long, 1-3 mm wide,
bicolorous with dark centres and pale margins, margins toothed. Fronds 275-1270 mm long. Stipes
105-700 mm long, pale brown, abundantly scaly throughout; scales at very base similar to those of
rhizome; those at mid-stipe linear, blackish-brown, apices filiform, margins with a few protrusions,
bases densely fimbriate; those from the stipe/rachis junction 40—-120 pym wide at mid-length. Rachises
pale brown, sulcate, narrowly winged only at distal end, abundantly scaly. Laminae 2-pinnate or rarely
3-pinnate proximally, ovate or elliptic, 150-730 mm long, 60-330 mm wide, olive-green to blue-green
adaxially, paler green abaxially, coriaceous, bearing abundant pale brown or colourless scales on
abaxial costae and lamina surfaces, sparsely scaly on adaxial costae, + glabrous on adaxial lamina
surfaces. Primary pinnae in 12—35 pairs below pinnatifid apex, slightly overlapping distally, narrowly
ovate; the longest at or near the middle, 35-170 mm long, 13—-55 mm wide, apices acuminate, bases
stalked; costae narrowly winged throughout. Secondary pinnae decreasing very gradually in length
along the primary pinna to the distal end; the longest secondary pinnae oblong or ovate, 8—40 mm
long, 5-12 mm wide, apices rounded, margins entire to deeply serrate, bases adnate or stalked. A few
tertiary segments sometimes present on proximal pinnae, ovate, up to 9 mm long and 4 mm wide. Sori
round, medial or nearer margin than costa; indusia round, 0.7—1.5 mm diameter, with inconspicuous
dark central area (1-17% of surface area). Mean spore size 40-48 ym long, 29-36 ym wide.
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Distribution: North Island: Northland, Auckland, Volcanic
Plateau, Gisborne, Taranaki, Southern North Island.

Three Kings Islands, Chatham Islands.
Altitudinal range: 0—880 m.

Polystichum wawranum occurs in lowland and montane
regions throughout the North Island from Te Paki to Otaki. It
ranges from sea level up to 880 m in the Raukiimara Ranges.
It extends also to the Three Kings Islands and Chatham
Islands, but does not reach the South Island.

Biostatus: Indigenous (Endemic).

Habitat: Polystichum wawranum occurs in kauri, podocarp,
broadleaved, beech and coastal forest, under maénuka and
kanuka, amongst flax and coastal scrub, and on grassy
slopes, usually in drier and more open conditions. It is found
on coastal cliffs, hillsides, tracksides, roadside banks,

\ o s Campbell Island streambanks and river terraces, in gullies, and on the forest
L floor. It grows on greywacke and limestone substrates.

Fig. 162: Polystichum wawranum
distribution map based on databased
records at AK, CHR & WELT.

Recognition: Polystichum wawranum is distinguished by the
scales at the stipe/rachis junction that are very narrow,
blackish-brown, hair-like and abundantly fimbriate at their
bases (Perrie et al. 2003a, fig. 5). The indusia are either concolorous or have tiny black centres (ibid.,
fig. 6). The laminae are olive- to blue-green on the adaxial surfaces and paler green abaxially.

P. wawranum is likely to be confused only with P. neozelandicum, which has wider scales (40—-120 ym
wide, cf. 135-570 ym wide), indusia with larger dark centres, and larger spores (40—48 pym long,
29-36 ym wide, cf. 46-58 pym long, 36—45 pm wide).

Polystichum wawranum is distinguished from most of the naturalised species by its lack of bulbils,
from P, vestitum and P. sylvaticum by its concolorous rather than bicolorous scales at the stipe/rachis
junction, from P. cystostegia by its flat rather than inflated indusia, and from P. oculatum by its much
narrower scales.

Cytology: n = c. 82 (Perrie et al. 2003a).

Hybridisation: There is evidence that P. wawranum hybridises with P. neozelandicum and P. vestitum
(Perrie et al. 2003a).

Fig. 163: Polystichum wawranum. Adaxial
surface of mature 2-pinnate frond.

Fig. 164: Polystichum wawranum. Abaxial surface
of fertile 2-pinnate frond.
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Fig. 166: Polystichum wawranum. Abaxial surface

Fig. 165: Po/ystichu wawranum. Mature plant

growing from an erect rhizome. of fertile pinna showing linear scales on the costae,
and + concolorous indusia protecting immature
sori.

Fig. 167: Polystichum wawranum. Abaxial Fig. 168: Polystichum wawranum. Abaxial surface
surface of fertile frond showing mature sori of fertile frond showing mature round sori, and
protected by concolorous, round, peltate linear blackish-brown scales with fimbriate bases.
indusia.

Rumohra Raddi, Opusc. Sci. 3: 290, t. 12, f. 1 (1819)

Type taxon: Rumohra aspidioides Raddi

Etymology: Named in honour of Karl von Rumohr Holstein (1785-1843), a German patron of the arts
and sciences.

Terrestrial or epiphytic, evergreen ferns. Rhizomes long-creeping or climbing, scaly. Rhizome scales
non-clathrate, ovate or narrowly ovate, margins entire or minutely toothed, attached at base or peltate,
concolorous, pale to dark brown. Fronds monomorphic, not bulbiferous. Stipes and rachises scaly,
adaxially sulcate. Laminae 2—3-pinnate, coriaceous, scaly. Veins free. Sori round, borne on abaxial
surface, away from the margin, in 1 row either side of midrib; indusia round, peltate. Spores monolete;
perispores coarsely rugose or tuberculate, smooth on the surface.

Taxonomy: A genus of seven species included in the subfamily Elaphoglossoideae (Bauret et al.
2017).

Rumohra is considered to be monophyletic, and sister to Megalastrum, with the two genera together
sister to Lastreopsis sens. str. (Labiak et al. 2014).

Only one widespread species, Rumohra adiantiformis, is present in New Zealand.

Distribution: Rumohra is a small genus of seven species, with three endemic to Madagascar, one to
Juan Fernandez Island, and two to Brazil. One species is widespread in tropical and south temperate
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regions from South and Central America to Africa, Madagascar, Australasia, New Guinea and the
South Pacific (Sundue et al. 2013; Labiak et al. 2014; Bauret et al. 2017). One non-endemic species in
New Zealand.

Biostatus: Indigenous (Non-endemic).

Table 8: Number of species in New Zealand within Rumohra Raddi

Category Number
Indigenous (Non-endemic) 1
Total 1

Recognition: In New Zealand, the sole species of Rumohra is distinguished by its terrestrial or
climbing habit, long-creeping rhizomes, 2—3-pinnate scaly fronds, and round sori protected by round
indusia. The spores are coarsely rugose or tuberculate, and smooth on the surface (Large & Braggins
1991).

Cytology: The base chromosome number in Rumohra is x = 41 (Kramer 1990).

Rumohra adiantiformis (G.Forst.) Ching, Sinensia 5: 70 (1934)

= Polypodium adiantiforme G.Forst., Fl. Ins. Austr. 82 (1786)

= Polystichum adiantiforme (G.Forst.) J.Sm., Hist. Fil. 220 (1875)

= Dryopteris adiantiformis (G.Forst.) Kuntze, Revis. Gen. PI. 3, 378 (1898)
Lectotype (selected by Nicolson & Fosberg 2003): New Zealand, Herb. G. Forster 291,
BM 001048410! (left-hand specimen)

= Polypodium coriaceum Sw., Prodr. [O. P. Swartz] 133 (1788)
= Aspidium coriaceum (Sw.) Sw., J. Bot. (Schrader) 1800(2): 40 (1801)
Tectaria coriacea (Sw.) Link, Hort. Reg. Bot. Berol. 2, 127 (1833)
Hypopeltis coriacea (Sw.) Bory, Voy. Indes Or., Bot. 70 (1833)
= Polystichum coriaceum (Sw.) Schott, Gen. Fil. t. 9 (1834)
Isotype: Jamaica, Herb. Thunberg 24647, UPS (lonline; see Proctor 1985)

= Aspidium capense Willd., Sp. PIl. 5(1), 267 (1810)

= Polystichum capense (Willd.) J.Sm., Companion Bot. Mag. New Ser. 2: 35 (1846)
Holotype: South Africa, ad Cap. b. spei [Cape of Good Hope], no collector, no date, Herb.
Willdenow, B-W 19803-01 0 (lonline; see Roux 2009)

= Aspidium cunninghamii Colenso, Tasmanian J. Nat. Sci. 1: 379 (1843)
Holotype: Ruatahuna, Herb. W. Colenso, WELT P003344! (labelled “Aspidium cunninghamii’
in Colenso’s hand)

= Aspidium cunninghamianum Colenso, Tasmanian J. Nat. Sci. 2: 166 (1845)
Lectotype (selected by Allan 1961): near Ruatahuna, W. Colenso, Jan. 1842, WELT
P003198!

Etymology: From Latin — formis (resembling) and the genus Adiantum, alluding to the similarity to
Adiantum.

Vernacular names: climbing shield fern; leathery shield fern

Rhizomes long-creeping, up to 340 mm long (in herbarium material), 3—6 mm diameter, densely scaly.
Rhizome scales narrowly ovate to ovate, 5.5-12 mm long, 1.4-2.4 mm wide, chestnut-brown,
concolorous or with darker centres, margins entire or minutely toothed. Fronds 85-1020 mm long.
Stipes 5-540 mm long, pale or yellow-brown, scaly, especially near junction with rhizome; scales
narrowly ovate, chestnut-brown or sometimes with darker centres, up to 10 mm long and 2 mm wide.
Rachises yellow-brown, sulcate, narrowly winged distally, scaly; scales scattered throughout, narrowly
ovate, chestnut-brown, up to 6 mm long and 1 mm wide. Laminae 2—-3-pinnate proximally, ovate,
55-560 mm long, 24—300 mm wide, shining bright green or yellow-green adaxially, paler dull green
abaxially, coriaceous, bearing ovate or narrowly ovate scales on abaxial costae, almost glabrous
adaxially; bearing tiny, sessile, flattened, reddish or yellowish glands surrounded by shiny patches,
mainly on the abaxial surface (sometimes lost with age). Primary pinnae in 518 pairs below pinnatifid
apex, widely spaced especially proximally, narrowly ovate distally, ovate proximally; the longest at or
near the base, 16-300 mm long, 10—150 mm wide, apices acute to acuminate, bases stalked, costae
narrowly winged for most of their length. Acroscopic secondary pinnae decreasing in length along the
primary pinna to the distal end; the basal basiscopic secondary pinna the longest, oblong or narrowly
ovate, 8-100 mm long, 4—-45 mm wide, apices acute or obtuse, bases stalked or adnate, margins
incised or divided into tertiary segments. Tertiary segments oblong, the longest 5-33 mm long,



3—-10 mm wide, apices obtuse or rounded, margins + entire or divided 72 way to midrib, bases stalked.
Sori round, medial; indusia round, 1.2—2.2 mm diameter, with dark centres, glabrous.

Distribution: North Island: Northland, Auckland, Volcanic

& Plateau, Gisborne, Taranaki, Southern North Island.

%‘*ﬁ. South Island: Western Nelson, Sounds-Nelson, Marlborough,
aige Canterbury, Westland, Otago, Southland, Fiordland.
%5 Chatham lIslands, Stewart Island.
{?ﬁ? ;g" Altitudinal range: 0-975 m.
'.9f ® = Rumohra adiantiformis occurs in lowland and montane areas
Y ¥ throughout the North Island from Kaitaia to Wellington,
gir.,%g ,g’ although rare along the east coast. It ranges from sea level to
g’ ¢ J 975 m on Mt Hauhungatahi in the central North Island. In the
B South Island it occurs more frequently west of the main divide
.‘..f” N from the Marlborough Sounds and north-west Nelson to
" 5 ermadec Islands . : :
P & Eiaiiterislande Fiordland and Southland, with scattered populations on the
I'4 of Snares Islands east coast. It is absent from the drier parts of inland
. a-"/l Antipodes Islands Marlborough, Canterbury and Otago. It grows from near sea
‘g-’ Alckland Istands level, up to 550 m on Martyr Spur in south Westland. It

ek e extends also to Stewart Island and the Chatham Islands.

Also Bermuda and Greater Antilles (Proctor 1985), Argentina,

g,igt-.:)s?f R“’"O”t:a a‘é’a””’;’f?ﬁs g Bolivia, Brazil, Chile, Peru, Uruguay and Venezuela,

rovords ot AK CHRE WELT 0 Galapagos Islands, Juan Fernandez Island (Sundue et al.
2013; Bauret et al. 2017), southern Africa and Madagascar

(Roux 2009), Australia (Queensland, New South Wales, Victoria, Tasmania) and Papua New Guinea

(Jones 1998).

Biostatus: Indigenous (Non-endemic).

0 100 200km
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Habitat: Rumohra adiantiformis occurs in kauri, podocarp, broadleaved and beech forest, in kanuka
and coastal scrub, under Pinus radiata, among flax and bracken, and rarely in dune hollows and on
swamp margins amongst rushes. It is usually a climbing epiphyte, but also grows on fallen logs, and
on the ground amongst roots and boulders, at the base of tree trunks, in gullies, on rock faces, and on
forest margins. It has been recorded growing epiphytically on Cyathea dealbata, C. smithii, Dicksonia
fibrosa and D. squarrosa.

Recognition: Rumohra adiantiformis is recognised by its terrestrial or climbing habit, long-creeping
rhizomes densely covered in conspicuous chestnut-brown scales, 2—3-pinnate laminae bearing scales
and tiny red or yellow glands on the abaxial surface, and conspicuous round sori protected by round
indusia with dark centres.

Cytology: n =41 (Brownlie 1958).

Notes: Mazumdar et al. (2019) lectotypified Polypodium adianthoides Burm.f. with a specimen in
G-PREL collected by Pryon in Indonesia. The collection is a specimen of Rumohra adiantiformis
(Mazumdar 2019, fig. 4) and hence Polypodium adianthoides (Burmann 1768) predates

P. adiantiforme (Forster 1786), the basionym of Rumohra adiantiformis. In order to avoid an
unfortunate nomenclatural change to a well-known and widespread fern, Mazumdar (2019) has
proposed conserving Forster’'s name over Burman’s.

The names Polypodium coriaceum Sw. and Aspidium capense Willd., and combinations based on
them, were used in earlier New Zealand Floras but are currently regarded as synonyms of Rumohra
adiantiformis, with types from Jamaica and South Africa, respectively.

Bauret et al. (2017) showed that Rumohra adiantiformis from across its geographical range was
“grossly polyphyletic”. They recognised six geographically structured and supported lineages in the
Neotropics, southern South America, South Africa, the Comoros, the Western Indian Ocean islands
(Madagascar, Mascarenes and Seychelles), and Australasia (Australia, New Zealand and Papua New
Guinea). However, they found no distinctive morphological characters to distinguish these lineages,
and, until further in-depth investigation is undertaken, recognised them as cryptic species within
Rumohra adiantiformis. The type of R. adiantiformis was collected in New Zealand and, even if six
different species are subsequently recognised, the name will continue to apply to the Australasian
lineage. However, the basionyms Polypodium coriaceum and Aspidium capense probably relate to
other lineages.



Fig. 170: Rumohra adiantiformis. Adaxial Fig. 171: Rumohra adiantiformis. Adaxial surface
surface of mature 2-pinnate-pinnatifid frond of mature 3-pinnate frond growing epiphytically on
growing epiphytically. a tree fern trunk.

Fig. 172: Rumohra adiantiformis. Mature plant Fig. 173: Rumohra adiantiformis. Long-creeping
climbing a tree fern trunk. rhizome densely covered in ovate, chestnut-brown
scales.

Fig. 174: Rumohra adiantiformis. Abundant, Fig. 175: Rumohra adiantiformis. Abaxial surface
narrowly ovate, chestnut-brown scales at of fertile frond showing immature sori protected by
stipe/rachis junction. round, peltate indusia.
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Fig. 176: Rumohra adiantiformis. Abaxial Fig. 177: RUmohra adiantiformis. Abaxial surface

surface of fertile frond showing mature sori of fertile frond showing mature round sori and
protected by round, peltate indusia with dark residual indusia.
centres.
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Dryopteris cycadina (Franch. & Sav.) C.Chr. 9,
13

Dryopteris cystostegia (Hook.) Kuntze 45

Dryopteris dilatata (Hoffm.) A.Gray 9, 13, 15

Dryopteris erythrosora (D.C.Eaton) Kuntze 9,
18

Dryopteris falcata (L.f.) Kuntze 7

Dryopteris filix-mas (L.) Schott 1, 9, 11, 19

Dryopteris formosana (Christ) C.Chr. 9, 22

Dryopteris glabella (A.Cunn.) C.Chr. 36

Dryopteris hispida (Sw.) Kuntze 29

Dryopteris inaequalis (Schitdl.) Kuntze 9, 23

Dryopteris kinkiensis Koidz. ex Tagawa 9, 24

Dryopteris oculata (Hook.) Kuntze 51

Dryopteris richardii (Hook.) Kuntze 49

Dryopteris sieboldii (van Houtte ex Mett.)
Kuntze 9, 25

Dryopteris stewartii Fraser-denk. 9, 26

Dryopteris velutina (A.Rich.) Kuntze 32

Dryopteris wallichiana (Spreng.) Hyl. 9, 27

Hypopeltis Michx. 44

Hypopeltis coriacea (Sw.) Bory 68

Hypopeltis prolifera (R.Br.) Bory 55

Lastrea aristata (G.Forst.) T.Moore 4

Lastrea glabella (A.Cunn.) Houlston & T.Moore
36

Lastrea hispida (Sw.) Houlston & T.Moore 29

Lastrea velutina (A.Rich.) Brack. 32

Lastreopsis Ching 1, 2, 28, 34, 35, 39

Lastreopsis glabella (A.Cunn.) Tindale 36

Lastreopsis hispida (Sw.) Tindale 1, 28, 29, 29

Lastreopsis kermadecensis Perrie & Brownsey
38

Lastreopsis microsora (Endl.) Tindale 41

Lastreopsis microsora subsp. pentangularis
(Colenso) Tindale 32

Lastreopsis velutina (A.Rich.) Tindale 1, 29, 32,
35,42

Nephrodium affine Lowe 10

Nephrodium aristatum (G.Forst.) C.Presl 4

Nephrodium decompositum var. glabellum
(A.Cunn.) Hook.f. 36

Nephrodium decompositum var. microphyllum
Hook. 36

Nephrodium decompositum var. pubescens
Hook.f. 41

Nephrodium glabellum A.Cunn. 36

Nephrodium hispidum (Sw.) Hook. 29

Nephrodium microsorum Endl. 41

Nephrodium pentangulare Colenso 32

Nephrodium velutinum (A.Rich.) Hook.f. 32

Parapolystichum (Keyserl.) Ching 1, 2, 28, 29,

Parapolystichum glabellum (A.Cunn.) Labiak,
Sundue & R.C.Moran 1, 35, 36, 39,
42

Parapolystichum kermadecense (Perrie &
Brownsey) Perrie & L.D.Sheph. 1, 37,
38,42

Parapolystichum microsorum (Endl.) Labiak,
Sundue & R.C.Moran 1, 33, 37, 41

Parapolystichum microsorum subsp.
pentangulare (Colenso) Labiak,
Sundue & R.C.Moran 32

Phanerophlebia falcata (L.f.) Copel. 7

Polypodium adiantiforme G.Forst. 68

Polypodium aristatum G.Forst. 4



Polypodium carthusiana Vill. 12

Polypodium coriaceum Sw. 68

Polypodium dilatatum Hoffm. 15

Polypodium falcatum L.f. 7

Polypodium filix-mas L. 19

Polypodium setiferum Forssk. 57

Polypodium setosum G.Forst. 29

Polypodium sylvaticum Colenso 59

Polypodium vestitum G.Forst. 62

Polystichopsis (J.Sm.) Holttum 3

Polystichopsis aristata (G.Forst.) Holttum 4

Polystichum Roth 1, 2, 6, 44, 58, 60

Polystichum aculeatum var. perelegans
(Colenso) Domin 62

Polystichum aculeatum var. proliferum (R.Br.)
Domin 55

Polystichum aculeatum var. sylvaticum (Diels)
Domin 59

Polystichum aculeatum var. vestitum (G.Forst.)
Domin 62

Polystichum aculeatum var. zerophyllum
(Colenso) Domin 49

Polystichum adiantiforme (G.Forst.) J.Sm. 68

Polystichum aristatum (G.Forst.) C.Presl 4

Polystichum capense (Willd.) J.Sm. 68

Polystichum coriaceum (Sw.) Schott 68

Polystichum cystostegia (Hook.) J.B.Armstr. 1,
44, 45, 50, 52, 60, 63, 66

Polystichum falcatum (L.f.) Diels 7

Polystichum hispidum (Sw.) J.Sm. 29

Polystichum lentum (D.Don) T.Moore 44, 48, 56

Polystichum neozelandicum Fée 1, 44, 49, 52,
63, 66

Polystichum neozelandicum subsp.
zerophyllum (Colenso) Perrie 49

Polystichum oculatum (Hook.) J.B.Armstr. 1, 44,
50, 51, 63, 66

Polystichum perelegans (Colenso) C.Chr. 62

Polystichum polyblepharum (Roem. ex Kunze)
C.Presl 44, 54

Polystichum proliferum (R.Br.) C.Presl| 44, 55

Polystichum richardii (Hook.) J.Sm. 49

Polystichum richardii var. oculatum (Hook.)
C.Chr. 51

Polystichum schkuhrii C.Presl| 29

Polystichum setiferum (Forssk.) T.Moore ex
Woyn. 44, 57

Polystichum sylvaticum Diels 1, 44, 50, 52, 59,
63, 66

Polystichum venustum Hombr. 62

Polystichum vestitum (G.Forst.) C.Presl 1, 44,
46, 50, 52, 56, 60, 62, 66

Polystichum vestitum subsp. sylvaticum (Diels)
C.Chr. 59

Polystichum wawranum (Szyszyl.) Perrie 1, 44,
50, 52, 63, 65

Polystichum zerophyllum (Colenso) C.Chr. 49

Rumohra Raddi 1, 2, 29, 67

Rumohra adiantiformis (G.Forst.) Ching 1, 67,
68

Rumohra aristata (G.Forst.) Ching 4
Rumohra hispida (Sw.) Copel. 29
Tectaria coriacea (Sw.) Link 68
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The electronic Flora of New Zealand (eFloraNZ) project provides dynamic, continually updated, online
taxonomic information about the New Zealand flora. Collaborators in the project are Manaaki Whenua
— Landcare Research, the Museum of New Zealand Te Papa Tongarewa, and the National Institute of
Water and Atmospheric Research (NIWA).

The eFloraNZ presents new systematic research and brings together information from the Manaaki
Whenua — Landcare Research network of databases and online resources. New taxonomic treatments
are published as fascicles in PDF format and provide the basis for other eFloraNZ products, including
the web profiles.

eFloraNZ will have separate sets of PDF publications for algae, lichens, liverworts and hornworts,
mosses, ferns and lycophytes, and seed plants.

For each eFloraNZ set the PDF files are made available as dated and numbered fascicles. With the
advent of new discoveries and research the fascicles may be revised, with the new fascicle being
treated as a separate version under the same number. However, superseded accounts will remain
available on the eFlora website.

Fern and Lycophyte Set (ISBN 978-0-478-34761-6)

The Fern and Lycophyte Set includes ferns and lycophytes indigenous to New Zealand, together with
exotic species that have established in the wild. Species that are found only in cultivation are
excluded.
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