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INTRODUCTION

As a result of the invasion of New Zealand
by people of European origin, and by the
plants and animals that they introduced,
much of the plant covering of the country
now consists of mixtures of native and exotic
species. Smith (1957) has stated that the
study of this mixed vegetation, while most o[
the steps in the amalgamation processes are
still discernible and interpretable, is one of
the most fascinating and most urgent tasks
of New Zealand botanists. However, only a
few workers appear to have given special at-
tention to the subject, although the contribu-
tions of those few, notably Levy (1923),
Guthrie-Smith (1926), Cockayne et al.( 1932),
and Allan (1936), are of the greatest impor-
tance. In the hope of supplementing the
existing contributions, the writer has made
an ecological survey of the vegetation of the
Manawatu district, with emphasis on the
interaction of introduced and indigenous
species. The results are embodied in an
unpublished thesis (Carnahan 1957), on
which the present paper is based.

THE STUDY AREA

The study area covered about 600 square
miles on the portion of the catchment of the
Manawatu River that lies to the west of the
crest of the Tararua-Ruahine Range. To per-
mit more intensive study of the main area,
certain specialised habitats were excluded.
These were the coastal sands and swamps,
and the region above timberline (4000 ft.).
The south-west part of the area lies below
about 200 ft., and is more or less flat. The

... This work was done when the author was at Massey
Agricultural College. University of New Zealand.

land rises to the north and east from this
plain, and in general becomes steeper and
more broken with increasing altitude.

Mean monthly air temperatures at the
Grasslands climatological station (100 ft.)
range from 46° F. in July to 62" F. in January.
Rainfall is spread fairly evenly through the
year, and tends to increase with altitude, and
with nearness to the Tararua-Ruahine Range.
Mean annual rainfalls at the official rainfall
stations range from 35 in. to over 100 in., and
mean numbers of days with rain from 120 to
over 200.

The alluvial deposits of the plains pro-
vide the parent matcrial for a variety o[
recent soils. The Pleistocene and Upper Plio-
cene sediments of the downs and the lower
hills have given rise to zonal yellow-grey
earths and yellow-brown earths, or to skele-
tal yellow-brown earths on the steeper hill-
sides. Sk'eletal yellow-brown earths are also
associated with the greywacke of the higher
hills up to about 3500 ft. Above this altitude,
mountain soils are found (New Zealand Soil
Bureau 1948).

The early European explorers and settlers
found most of the district to be covered with
dense mixed evergreen forest (Buick 1903).
The composition of the former forest cover
may be deduced from forest reserves and
forest remnants, such as those described by
Allan (1924), Zotov el al. (1938), and Grcen-
wood (1949). The principal podocarp was
Dacrydiwn cupressinul11, and the principal
dicotyledonous trees were Bei/schmiedia
lawa, Weinmannia racemosa, and Metro-
sidcros robusta. There was a great variety of
other trees, and tree-ferns were also impor-
tant. In the northern part of the study area,
below about 1500 ft., Nothofagus solal1dri
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forest occurred on the crests of ridges and
spurs, and also on gravelly faces, while N.
fusca was present above about 1500 ft. at the
northern and southern extremities.

Organised European settlement of the dis-
trict began in 1871 (Buick 1903). Within
about 30 years, most of the land below about
2000 ft. had been cleared of the original
forest cover, and sown with English grasses
and clovers.

SURVEY OF THE VEGETATION

The present vegetation was classified in
terms of pastoral farming, which is the pre-
dominant kind of land-use. There are two
recognisable cultural boundaries, namely the
limit of cultivation and the limit of grazing,
corresponding very roughly with the 500 ft.
and 2000 ft. contours respectively. The vege-
tation within the limit of cultivation was
characterised as "ploughable pasture"; that
between the limit of cultivation and the limit
of grazing as "unploughable pasture"; and
that beyond the limit of grazing as "non-

"pasture.

Since it is possible to attain a relatively
high degree of control over the vegetation on
land that can be cultivated, it is to be
expected that introduced economic species
should predominate in ploughable pasture.
Further, it is evident from the work of Cock-
ayne et al. (1932) that in general the indigen-
ous species may be expected to predominate
on unoccupied land. Interaction. between
introduced and indigenous species may
therefore be expected to be most intense in
unploughable pasture. The form of the sur-
vey was influenced by these generalisations.
The examination of ploughable pasture and
non-pasture was largely confined to careful
qualitative observations, whereas detailed
quantitative studies were made in the case
of unploughable pasture.

These quantitative studies involved estim-
ating the frequency and cover of each plant
species present in unploughable pasture, in
relation to soil type, altitude, slope, orienta-
tion, and the intensity of grazing by sheep
and by cattle. For sampling purposes, Wlit
areas of relatively uniform environment
were delimited, using an adaptation of the
method of Greenall and Hamilton (1954).
Relative grazing intensity was estimated by

means of dung counts, set stocking being
assumed. The estimates of frequency and
cover of plant species were obtained mainly
by the use of line transects, but these were
reinforced by data from quadrat and point
analyses. Frequency was estimated as the
percentage of transects or quadrats in which
the species was represented, and cover as
the percentage of each transect line, or of
each set of points, that was covered by the
foliage of the species. The assessment of the
results was complicated to some extent by
partial correlations between some of the
environmental factors. The effects of these
factors have been separated as far as pos-
sible. (Full details of the sampling methods
and of the treatment of the sampling data
are given in the original thesis.)

RESULTS OF THE SURVEY

( See Appendix I)

PLOUGHABLE PASTURE

The ploughable pasture vegetation is typi-
cal high-producing sown pasture, with
LoIium perenne and Trifolium repens pre-
dominating. Indigenous species are virtually
absent, with the notable exception of several
species of funcus, which are a fairly promi-
nent feature of the ploughable pasture of
the study area. f. polyanthemos appears to
be the principal species, and f. luxurians and
f. vaginatus are also common. They are
essentially weeds of long-rotation pasture,
being much less common where there is an
alternation of short-rotation pasture and
cash crop.

UNPLOUGHABLE PASTURE

Sward-forming species

The dominant species of the sward are all
perennials, comprising three introduced
grasses, an introduced herb, and an indigen-
ous grass. In terms of frequency and cover,
Agrostis tenuis and Anthoxanthum odora-
tum are the chief sward-forming species in
nearly every unit area sampled. Festuca
rubra var. commutata has a more limited
distribution, but is liable to be a dominant
where it does occur. The principal expres-
sion of this species appears to be under
relatively heavy sheep grazing and on sandy
skeletal soils. Hypochoeris radicata and the
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indigenous Danthonia agg. (D. pi/osa-D.
semiannularis) rank next to these species in
terms of cover, but are present in more unit
areas than Festuca rubra var. commutata.
The principal expression 'of Hypochoeris
radicata appears to be on the skeletal soils
derived from greywacke, and at the higher
altitudes. Danthonia agg. appears to favour
the steeper slopes. This taxon is usually
regarded as tending to be more common on
sunny faces, but the analyses made in the
present work do not reflect this tendency.

The introduced species that rank among
the chief subordinate species of the sward
are all grasses or clovcrs, namely Ho/cus
lanatus, Lo/ium perenne, Cynosurus crista-
tLlS, Dactylis glomerata, Trifolium repens,
and T. dubium. All are widely distributed,
but Lolium perenne and Trifolium repens
tend to be associated more particularly with
relatively heavy shecp and cattle grazing.
Several introduced herbs, namely Sagina
procumbens, Cerastium glomeratum, Linum
catharticum, Bellis perennis, Leontodon
l"ysseri, Taraxacum officinale, Plantago
lanceolata, and Prunella vulgaris, are also
widely distributed, but are less common
than the introduced grasses and clovers. Most
of these introduced subordinate species are
perennials. Three introduced species of Cir-
sium, namely C. vulgare, C. palustre, and C.
arvense, have a scattered distribution over
a wide range of habitat. Such importance as
they have is largely seasonal, since the first
two are biennials, and the last is a dieback
perennial.

The indigenous species that rank among
the chief subordinate species of the sward
comprise four perennial herbs and two
mosses, namely Nertera setulosa, Acaena
agg. (A. anserinifolia-A. novaezelandiae),
Hydrocotyle agg. (H. moschata-H. novae-
zelandiae), Helichrysum filicaule, Thuidiurn
furfurosum, and Acrocladium auriculatum.
In general, all of these species appear to be
common under both heavy and light grazing
by sheep and cattle. The first five tend to be
associated more particularly with the skele-
tal soils derived from greywacke, and with
the higher altitudes, while Acrocladiurn auri-
culaturn has a wider range. Four other in-
digenous perennial herbs have a more scat-
tcred distribution, but are sometimes of
local importance. Oreornyrrhis colensoi and

Dichondra repens appear to have much the
same habitat preferences as the more com-
mon indigenous herbs, whereas Centella uni-
flora tends to be more prominent at lower
altitudes. Nertera granadensis appears to
favour shady faces and to have some associa-
tion with the steep slopes between hillside
stock tracks. Two indigenous mosses, Tri-
quetella papilIata and Campylopus clavatus,
are fairly widespread, but are not very
common.

Large monocotyledons

The principal species considered under
this heading are three indigenous species of
funcus, namely f. polyanthemos, f. vagina-
tus, and f. luxurians. The first of these is
among the most important non-sward-
forming species. All three are more particu-
larly species of lower altitudes, and have
some tendency to be associated with sunny
slopes. Further, all appear to be common
under both heavy and light grazing. They
show no special association with poorly
drained soil. Two other large indigenous
monocotyledons of some importance are
Carex lucida and Arundo conspicua. Carex
lucida appears to have much the same habi-
tat preferences as the species of funcus men-
tioned above. Arundo conspicua also tends
to be a species of sunny slopes, but appears
to be associated with relatively light grazing.

Ground ferns

The ground ferns of the unploughable pas-
tures are indigenous. An important feature
of these species is that they are not merely
of seasonal significance. While they may die
back to some extent during the winter, their
occupation of any area is essentially con-
tinuous.

Pteridium esculentwn and Paesia scabe-
yuia are the most common ferns, and also
rank numerically among the most common
non-sward-forming species. Although both
species occur over a wide range of environ-
ment, they tend to be associated more par-
ticularly with steeper slopes, with the grey-
wacke soils, and with relatively light sheep
and cattle grazing. Pteridum tends to be
slightly more prominent at lower altitudes,
and Paesia at higher altitudes, while another
distinction is the apparent tendency of Pae-
s;a to be associated with shady faces.
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Next to these species in numerical impor-

tance is Blechnum flu\liatile, which occurs in
similar environments to Paesia scaberulu,
but has a stronger association with the
higher altitudes. Several other indigenous
species of ferns, namely Histio[Jteris incisa.
Polystichum~v"stilT.lf1r,' Gyclifsorus 'pennige-

.

rus, Blechnum procerum, and B. discolor,
are less common. There is a general tendency
for these species to be associated with grey-
wacke soils, relatively light grazing, higher
altitudes (particularly Polystichum 1'esti-
tum), steeper slopes, and shady faces.

Shrubs and small trees

Indigenous species are predominant
among the shrubs and small trees of un-
ploughable pasture. The only important
introduced shrub is Ulex europaeus, which
is often plentiful at lower altitudes, particu-
larly on steeper slopes and under relatively
light grazing. Also, the introduced Saratham-
.
nus scoparius occurs in localised pockets,
particularly on north-facing slopes and at
lower altitudes.

The most common woody species of un-
ploughable pasture, both as a shrub and as
a small tree, is Leptospermum scopariun1.
This species appears to favour the soils
derived from soft sandstones and mudstones,
and is much less prominent on the grey-
wacke soils (although it appears to be
advancing actively on to these soils). The
presence of established plants appears to be
associated with relatively light sheep and
cattle grazing. At the time when the field
work was carried out, the "manuka blight"
disease of Leptospermum scoparium was
not prominent in the study area, in spite of
repeated efforts by farmers to spread it.
Some establishment has occurred since then,
but Leptospermum scoparium appears to be
surviving, although checked or killed in
places (Hamblyn 1959).

Next in numerical importance isCoprosma
rhamnoides, which is essentially a shrubby
species. It shows much the same habitat
preferences as Leptospermum scoparium,
but has a slight tendency to favour steeper
slopes and shady faces. Leucopogon fascicu-
latus, another largely shrubby species, is
often associated with Coprosma rhamnoides,
but is less common.

Brachyglottis repanda and Melicytus rami-

florus are fairly common, both as shrubs and
as small trees. They occur more particularly
un ihe soiis derived from greywacke, on
steeper slopes, and under relatively light
sheep and cattle grazin;S, and show a possihle
tendency to favour shady faces. The less
common Geniostoma ligustrifolium occurs
under similar conditions. The tree-ferns
Dicksonia squarrosa and Cyathea medullaris
are also fairly prominent under similar con-
ditions, particularly at higher altitudes and
on shady faces. Two other shrubby species
of some importance are Muehlenbeckia com-
plexa and Metrosideros diffusa, which form
characteristic low dense cushions in pas-
ture. Both species tend to favour grey-
wacke soils and higher altitudes. The micro-
habitats provided by the steep slopes be-
tween hillside stock tracks and by logs and
stumps appear to encourage the establish-
ment of these two species.

The shrubs Olearia virgata, O. sO/cl1ldri,
and Cassinia leptophylla are less common,
although Olearia solandri is quite aggressive
in at least one valley, and Cassinia lepto-
phylla is fairly prominent at the southern
extremity of the study area. Olearia -,'irga[(/
is found more particularly at higher alti-
tudes, and the other two species at lower
altitudes. All three tend to be associated
with relatively light grazing.

Several other woody species becOlne
prominent towards the upper altitudinal
limit of pasture. Pseudowintera coloraill ap-
pears in pasture at about 1500 ft., and is
often the most common shrub above about
1750 ft., particularly on ridge tops. Fuchsia
excorticata tends to be prominent in similar
situations to Pseudol1Jintera colarata, and to
replace that species in the vicinity o[ water-
courses. Finally,' there is copious regenera~
tion of Nothofaglls fllsca at about 2000 ft. at
the northern extremity of the study area.

NON-PASTURE

The non-pasture vegdation falls jnto two
major categories, namely more or less lTIodi-
fied forest, and "secondary growth" (Levy
1923, Croker 1953), that is, the successional
vegetation that arises after forest has been
cleared.

There has been little penetration of intro-
duced species beyond the margins of the
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forests, even where these forests have been
modified considerably. Within the forests, a
few herbaceous species, such as Carduus
tenuiflorus, Cirsium vulgare, Crepis capil-
laris, Hypochoeris radicata, Senecio jaco-
baea, and Digitalis purpurea, may be found
on slips, or in open places where the original
vegetation has been destroyed by fire or
storm.

If cleared land is abandoned, introduced
herbaceous species may be common enough
in the first stage of succession. Ho\,vever.
they do not appear to survive the formation
of a shrub canopy. The dominant species in
the shrub and small tree stages of the suc-
cession include Leptospermum scoparium,
Brachyglottis repanda, Melicytus ramiflorus,
and Cyathea medullaris. The only intro-
duced shrubs of any importance are Ulex
europaeus and Sarothamnus scoparius. Both
these species are characteristic of the earlier
part of the shrub stage, and tend to become
overshadowed, and be replaced, by the indi-
genous speCIes.

DISCUSSION

PLOUGHABLE PASTURE

The great competitive vigour of Lolium
perenne and Trifolium repens, under condi-
tions of high fertility, has been recognised
for a long time (Armstrong 1907), and it is
even more pronounced in the case of modern
high-producing strains (Levy 1951). There
seems little doubt that the dominance of
these two species, in combination with heavy
grazing, is largely responsible for the virtual
absence of indigenous species (other than
species of Juncus) from plough able pasture.

This conclusion is supported by the fact
thaLindigenous weeds may be virtually
absent from pasture on land that has never
been cultivated, provided that Lolium per-
enne and Trifolium repens are the dom-
inants. Analyses of several such pastures
showed the presence, as common subordin-
ates, of Agrostis tenuis, Anthoxanthum odor-
atum, and Holcus lanatus, indicating that
the pastures were not of particularly high
quality. Nevertheless, species other than
grasses and clovers provided little cover,
although a few, such as Ranunculus repens,
Cerastium glomeratum, and Hypochoeris
radicata, were of fairly high frequency. The

only indigenous species recorded were
Juncus polyanthemos and the moss Trique-
tella papillata. In view of the fact that even
the introduced herbs, with a long history as
species of grazing land, do not appear to be
very common in such pastures, it is not
surprising that the indigenous species are
poorly represented.

Cockayne et al. (1932), while recognising
the importance of competition in relation to
the virtual absence of indigenous species
from "high class" pastures, have also
ascribed some significance to the usually
considerable distance between such pastures
and any indigenous plant-community. How-
ever, the present study has suggested that
indigenous species may be scarce in pastures
that are actually adjacent to a source of
indigenous species, provided that those pas-
tures are dominated by Lolium perenne and
Trifolium repens.

The special status of the indigenous
species of Juncus in plough able pasture may
be due at least in part to the rhizomatous
habit, which is not common in the indigen-
ous flora. Merry (1934) has shown that a
special programme of cultivation is necessary
prior to sowing, if regeneration of Juncus
from the rhizomes is to be prevented. Fur-
ther, the tough, leafless, erect stems of these
species do not appear to be affected by tram-
pling, and are rarely browsed by stock.

UNPLOUGHABLE PASTURE

The pattern of vegetation is perhaps best
interpreted in terms of historical origins. On
this basis, the in troduced species can be
treated as one group, while the indigenous
species can be separated (with some border-
line cases) into two groups.

The widespread occurrence of the com-
mon introduced sward-forming species is
probably largely related to their presence in
the original imported seeds-mixtures, while
their fairly uniform distribution may reflect
ability to grow under a wide range of en-
vironmental conditions. The more restricted
distribution of the introduced shrubs Ulex
europaeus and Sarothamnus scoparius sug-
gests that these species are still spreading
from their poin ts of release. Both species
certainly appear to be advancing in some
localities.
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Some of the common indigenous species
of unploughable pasture are common sub-
ordinate species in the surviving forests
within the warm temperate belt (0-2000 ft.).
This group includes the following ferns and
woody species: Blechnum fluviatile, B. pro-
cerum, B. discolor, Histiopteris incisa,
Cyclosorus pennigerus, Dicksonia squarrosa,
Cyathea medullaris, Brachyglottis repanda,
Melicytus ramiflorus, Geniostoma ligustri-
folium, Muehlenbeckia complexa, and Metro-
sideros diffusa. (Polys tic hum vestitum,
Pseudowintera colorata, and Fuchsia excor-
ticata are also common in forests in the
upper part of the warm lemperate belt.)
Since the natural habitat of these species is
characterised by reduced light and high
humidity, it is not surprising that in the open
they tend in general to favour the higher
altitudes (which are associated with in-
creased cloud and rain), and also the shadv
faces.

--

The other common indigenous species
form a rather heterogeneous group. Firstly,
there are the sward-forming species and
large monocotyledons, and also Pteridiul11
esculentum, Paesia scaberula, Leptospennwn
scoparium, and Olearia virgata. These are
the species that appear to have been more
characteristic of breaks or open places in
the original vegetation. (Although its distri-
bution within the study area may be due at
least in part to deliberate spreading (Saxby
1956), Danthonia agg. is probably best allo-
cated to this group.) To these should be
added Coprosma rhamnoides and Leucopo-
gon fasciculatus, which are common forest
subordinates only in the well-lit Nothofagus
solandri forests, and also Olearia solandri
and Cassinia lep(ophylla, which may have
been confined originally to the coastal vege-
tation. It might be expected that the mem-
bers of this group would be better suited to
life in the open than Ihe members of the
other indigenous group, and in general they
do show some tendency to occupy a wider
range o[ environment in unploughable pas-
ture. In addition, some of them appear to
tolerate relatively heavy grazing. It is under-
standable that this third group should con-
tain some species that are generally regarded
as major weeds o[ pasture, notably Lepto-
spermum scoparium, Pteridium esculentum,
Paesia scaberula, the funcus species, and
Acaena agg. As Cockayne et al. (1932) have

indicated, the apparent aggressivenes of
these species is largely due to the creation
on a wide scale of habitats suitable for them.

The apparent aggressiveness of the weed
species, both native and introduced, also
reflects a lack of competitive vigour on the
part of the introduced grasses and clovers.
Because they are barriers to the establish-
ment and maintenance of high-producing
economic species, steep slopes and poor soils
should probably be regarded as the two
factors that are largely responsible for the
present floristic composition of un plough-
able pasture. The influence of these factors
is now being modified by the development of
the aerial distribution of herbicides, seeds,
and fertilisers. In view of the known effects
of these practices (Matthews 1959, Suckling
1959). it is to be expected that there will be
some trend towards a kind of vegetation
more like ploughable pasture. However, such
a trend is likely to be limited by the difliculty
of achieving the same intensity and flexi-
bility of management as on ploughable land.

Another possible change of some interest
concerns the distribution of certain impor-
tant or potentially important shrubby weeds,
such as Leptospermwn scoparium, Ulex
europaeus, and Cassinia leptophylla. These
are the species that do not appear to have
reached their environmental limits, and mav
be ~apablc of spreading considerably beyond
their present range. On the other hand, their
further spread may be cheeked by the im-
provement practices referred to above.

NON-PASTURE

Cockayne et al. (1932) have stressed that
the pattern o[ interaction is influenced by
the relative numbers o[ introduced and
indigenous species, and by differences in life
form and habitat preference. In the non-
pasture vegetation of the study area, Ihe pat-
tern of in teraction certainly appears to be
related to the scarcity of woody species in
the introduced flora, and also 10 the fact
that the available introduced species arc
light-demanding rather than shade-tolerant.
Succession in -this vegetation is essentially
a process of replacement of introduced
species by indigenous species. This has been
well demonstrated in a recent study of simi-
lar vegetation by Druce (1957).
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CONCLUSION

It is evident that unploughable pasturc
offers the widest field for further, more
detailed work on interaction. The classical
studies o[ the effects of management on this
kind of vegetation (Levy 1923, Guthrie-Smith
1926) should now be augmented by experi-
mental studies of the effects of modern im-
provement practices, such as those being
carried out by Suckling (1959). Apart from
its botanical interest, the information ob-
tained through such studies could well be of
considerable importance in assisting farmers
to make the most effective use of these new
practices.
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NOMENCLATURE

The nomenclature used in the text largely
follows: Allan's "Handbook of the Natural-
ized Flora of New Zealand"; Cheeseman's
"Manual of the New Zealand Flora" (second
edition) (for the indigenous phanerogams) ;
Dobbie's "New Zealand Ferns" (fourth edi-
tion); and Sainsbury's "Handbook of the
New Zealand Mosses". Deviations from the
first two manuals are as follows, the dis-
placed name being in brackets. Introduced
species: Cirsiu11l vulgare (C. lanceolatwn);
Leontodol1 leysseri (L. nudicaulis); Saro-
thamnus scoparius (Cytisus). Indigenous
species: Acael1a al1serinifolia (A. sanguisor-
bae); Centella ul1iflora (C. asiatica); funcus
luxurians (part o[ f. polyanthemos); Metro-
sideros diffusa (M. hypericifolia); Nertera
granadensis (N. depressa); Oreomyrrhis
colensoi (0. andicola) ; Pseudowintera color-
ata (Dri11lYs).
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APPENDIX I Ground ferns

SUMMARY OF RESULTS OF SURVEY

(D-dominant, C--common, o-Jess common)

Introduced species Indigenous species

PLOUGHABLE

LoUum perenne D

Trifolium repens D

PASTURE

Pteridium esculentum C

Paesia scaberula C

Blechnum fluviatile C

1fisciopteris incisa 0

Polystichum vestitum 0

Cydosoms pennigerus 0

Blechnum procerum 0

Blechnurn discolor 0

Shrubs and small trees
luncus polyanrhemos C

Juneus luxurians 0

Juneus vagina/us 0

Ulex europaesus C

UNPLOUGHABLE PASTURE
Sarothamnus ,~coparius 0

Sward-forming species

Agrostis tenuis D

Anthoxonthum

odoralum D

Festuca rubra

vaT. commutata D

Hypochoeris radieo/a D

Holeus lanG/us C

LoUum perenne C

Cynosurus cristatus C

Dactylis glomera/a C

Trifolium Fepens C

Trifolium dubium C

Sagina- procumbens 0

Cerastium glomeratum 0

Linum catharticwn 0

Bellis perennis 0

Leorrtodon leysseri 0

Taraxacum officinale 0

Plantago lanceolata 0

Prunella vulgaris 0

Cirsium vulgare 0

Cirsium paIustre 0

Cirsium arvense 0

Danthonia agg.

Nertera setu/osa C

A caena agg. C

Hydrocotyle agg. C

Helichrysum filicaule C

T/lllidium fiUcaule C

Acrocladium audculalum C

Oreomyrrhis colensoi 0

Dichondra repens 0

Ccntella uniflora 0

Nertera granadensis 0

Triquetella papillata 0

Campylopus clavatus 0

Leptospermum scoparium C

Coprosma rhamnoides C

Brachyg/ottis repanda C

Melicytus ramiflorus C

Leucopogon fasciculatus 0

Geniostoma ligustrifolium 0

Dicksonia squarrosa 0

Cyathea medullaris 0

.\1uehlenbeckia eomplexa 0

Metrosideros diUusa 0

()learia virgata 0

Olearia solandri 0

Cassinia /eptophyJ/a 0

Pseudowintera colorata 0

Fuchsia exeorticata 0

NOlhofagus fusea 0

NON~PASTURE

Carduus lenuiflorus 0

Cirsium vulgare 0

Crepis capillaris 0

Hypoehoeds radicata 0

Senecio jocobaea 0

Digitalis purpurea 0

Herbs

Shrubs and small trees

Large monocotyledons

Juncus po/yanthemos C

Juncus vaginatus C

Juncus luxurians 0

Carex lucida 0

Arundo conspicu(l 0

U/ex europaeus C

S(lrothomnus scoparius 0

Leptospermum seoparium D

Brachyglottis repanda D

Melicytus ramiflorus D

Cyathea medullaris D


