KUNZEA ERICOIDES INTRASPECIFIC VARIATION

Introduction

Intraspecific differentiation within Kunzea ericoides (A.Rich.) Joy Thomps. (Heenan et al. 2024),
needs to be recognised to assist further scientific and conservation-orientated investigations. We
surveyed Kunzea populations throughout the country to test the applicability of the de Lange (2014)
descriptions as a basis for possible ecotypes. Here, we present a summary of a widespread field
survey of leaf characteristics within K. ericoides. We evaluated these in the context of five species of
de Lange (2014): K. amathicola, K. ericoides (sens. str.), K. linearis, K. robusta, and K. serotina.

Field identification

Below we give the species diagnoses accompanied (using bullet points) by the distinguishing
attributes highlighted in de Lange (2014) that we used to assign individuals in our survey. We used the
formal species descriptions from de Lange (2014) to provide a basis for distinguishing intraspecific
variation (see descriptions below). The descriptions in de Lange (2014) are comprehensive and
detailed and there are additional illustrations and descriptions in a popular flora (Dawson et al. 2019).
However, we found it difficult to distinguish these species both in the field and laboratory. For
instance, hairs on shoots, leaves, and capsules are emphasised in the text and key of de Lange (2014),
but these are very small, can be seen clearly only with a lens and are highly variable, even within an
individual. We also found that other reported diagnostic features, such as yellow oil glands on the
petals of K. serotina or apical leaf hair tufts in K. amathicola, were inconsistent in relation to other
species traits. While listed independently, many of the characters are clearly linked. For instance,
hairiness generally extends to all parts of the plant and elongate leaves are invariably associated with
elongate pherophylls. The characters of the conflorescences (term for a group of inflorescences which
in Kunzea are represented by single flowers) seem to depend largely on how rapidly the
conflorescence axis grows, and the number of flowers subtended, and this seems to be quite variable.
That said, some species from de Lange (2014) tend to have clustered flowers and others with flowers
spaced along the conflorescence axis. Moreover, the prevalence of ‘hybrids’ and indeterminate
specimens often precluded us assigning individuals to a de Lange (2014) species.

K. amathicola

Diagnosis: ‘Heterophyllous', juvenile branches persistent mostly spreading from the base, branchlet
indumenta persistent, long, silky antrose-appressed, leaf hairs silky in a marginal band and on the
abaxial surface; elongate inflorescences, floral bracts oblong or obovate or elliptical.’

e long, silky antrose-appressed, and silky hairs in a leaf marginal band and on the abaxial
surface, with an apical tuft

e wide and often apparently solitary flowers

e clongate inflorescences

Note: K. amathicola leaves are the widest of all species from de Lange (2014) and this was the most
reliable character. Heteroblastic juveniles when present are distinctive.

! ‘Heterophyllous’ in the descriptions from de Lange (2014) is a misapplication of the term which refers to changes in shape of leaves
within a single shoot or branch. The correct term is ‘heteroblastic’ which refers to shifts in leaf and in this case habit (strongly divergent or
interlacing branches) between juvenile and adult plants.



K. ericoides

Diagnosis: ‘hairless branchlets, small, subopposite leaves that are linear-lanceolate, with narrowed
bases, leathery texture and hairless, calyx and ovary fused, hairless, small fruits that are turbinate in
shape and hairless.’

e non-persistent, short hairs on branchlets becoming glabrous
e leaf margins only weakly hairy

e long, linear to narrowly oblanceolate leaves

e drooping terminal foliage

Note: we found the long, narrow, clustered leaves the most distinctive character.

K. linearis

Diagnosis: ‘Young shoots, leaves, and calyces silky; branchlets densely crowded; leaves linear and
pungent, 1/40 in. wide, margins slightly recurved; calyx with more acute teeth; petals very small,
crumpled. Calyx teeth erect in fruit.” (from Kirk T, 1889. The Forest Flora of New Zealand.
Government Printer, Wellington.)

e densely crowded erect, plumose, dark green to silvery grey branches and branchlets
e hairy linear leaves,

e sessile to subsessile small flowers with crumpled petals

e spiciform, condensed botrya,

e long linear to linear-falcate pherophylls

Note: the narrow, almost needle-like leaves and the densely hairy indumentum on the young foliage
are highly distinctive.

K. robusta

Diagnosis: ‘Heterophyllous; adult branchlets have an abundant, persistent, silky indumentum mostly
antrose-appressed sometimes with scattered divergent hairs, fruits wide obconic or turbinate rarely
cupular and mostly bearing hairs.’

e branchlets with abundant, persistent, silky indumentum mostly antrose-appressed sometimes
with scattered divergent hairs
e fruits wide obconic or turbinate rarely cupular and usually hairy

Note: we found no good character to define this species and de Lange (2014) states that is highly
variable. In practice, it was determined by not being attributable to any of the other species.

K. serotina

Diagnosis: ‘Juvenile and juvenile-adult trees have an erect, spire-like or pyramidal appearance,
changing in older trees to wide spreading branches forming a flattened crown; mature bark peeling,
curling in circles, and hanging in small, irregular papery strips, spathulate pherophylls, ureolate or
campanulate hypanthium, ovary often triloculate, petals bearing yellow oil glands.’

e Juvenile and juvenile-adult trees have an erect, spire-like or pyramidal appearance

e mature bark peeling, curling in circles, and hanging in small, irregular papery strips

e spathulate pherophylls

e petals bearing yellow oil glands (Note: these glands do not contain yellow oil, the colour is
from the petal itself)



Note: the thin, curling bark and very small leaves were the major characters we used. None of the
South Island populations we noted with curling bark also had yellow oil glands but were assigned
based on them also having small leaves and the typical juvenile growth form.

Survey results

We surveyed 103 populations throughout the range, collecting morphological data in part for further
genetic study and in part to understand better the variation in the species (presented in the
accompanying spreadsheet). A minimum of five trees in a stand were sampled, bark type and growth
form assessed, and leaves (and capsules where available) measured, and indumentum assessed in the
laboratory.

We found that within the core areas for K. amathicola (western coastal districts), K. ericoides
(Marlborough Sounds/Nelson/Golden Bay), K. /inearis (Kaitaia northwards), and K. serotina (inland
montane North Island) populations conformed more-or-less with the type descriptions. However,

K. robusta, the most abundant and widespread species, described by de Lange (2014) as “a very
variable species”, appeared to have no unique features as is apparent in the de Lange (2014) key. As
K. robusta populations are adjacent to the other four widespread species, and there is no barrier to
gene exchange, intermediate populations are common. These intermediate populations may in some
circumstances be a consequence of recent human disturbance but given the general uniformity of
populations over considerable areas and absence of clear parental sources, we suggest that these
intermediate populations are exactly what may be expected when there is relaxation of the
environmental selection pressure.

Our population level analysis of leaf, bark, and capsule characteristics of the five common
mainland species from de Lange (2014) is given in the accompanying spreadsheet and averages in
Table 1. Figure 1 shows the mapped distribution of where we sampled these populations. Note that
K. robusta also designates populations that could not be placed in one of the other four species. A key
to the codes used is given at the end of this document.

Table 1: Average leaf and capsule dimensions for the five most common Kunzea species. Measurements were
made on foliage exposed to full sun. N = number of populations sampled. No capsules were sampled from
K. linearis.

De Lange (2014) Leaf area  Leaflength Leaf width Length: Capsule Capsule Locule N
species (mm?) (mm) (mm) width length (mm) width (mm) number

K. amathicola 16.0 11.6 2.1 5.7 2.8 33 43 14
K. ericoides 10.9 12.6 1.3 10.1 2.7 3.0 3.5 7
K. robusta / undefined 10.6 10.3 1.5 7.0 2.7 3.1 3.7 58
K. linearis 7.8 12.1 1.0 12.9 - - - 6
K. serotina 5.5 6.2 1.3 4.7 2.3 2.8 33 18

Mean (all pops) 10.0 103 1.5 7.0 2.6 3.0 3.6 103
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Figure 1. Distribution of the Kunzea species (per de Lange 2014) as recorded in our survey of 103 populations.
Attribution was made on the best fit to the descriptions given in de Lange (2014). Indeterminate populations
were assigned to K. robusta as this species lacked reliable diagnostic features.

Pattern of intraspecific variation

While there is considerable variation in leaf dimensions between populations and according to
exposure of an individual tree, the broad pattern is clear. The K. amathicola populations have the
broadest leaves and the greatest leaf area (Table 1). This gives the adults a characteristically dense
foliage on a spreading crown. At the other extreme, K. serotina populations have small, glabrous
leaves (although not much less in width than the average Kunzea) and tend to have when young
spindly fastigiate crowns with short branches, while K. /inearis have very long but narrow leaves
densely clad in silky hair and densely branched crowns. Kunzea ericoides populations have densely



clustered glabrous leaves and a tendency towards long, drooping terminal branchlets. The climate and
edaphic drivers behind these rather large variations in growth form and leaf morphology in these
species are suggested by their characteristic niches.

The large-leaved K. amathicola hugs the cloudy, highly oceanic western fringe of both islands
(Figure 1). Its apparent association with consolidated sand dunes may be more a matter of frequent
disturbance providing habitat, rather than any particular adaptation. We found it growing on a variety
of substrates besides consolidated sand.

Narrow-leaved K. linearis with the second to smallest leaves (Table 1), is largely confined to poor
soils in the high radiation environment of the very far north where it experiences regular summer
water deficit. This is aligned with theoretical expectations of narrow leaves being adaptive in hot
climates (Leigh et al. 2017) and the dense indumentum of the young leaves, which may provide
protection against intense radiation but also invertebrate browsing, has been shown to be more
prevalent at low latitudes (Moles et al. 2020).

K. serotina — associated with cold, frosty climates and of a largely inland montane distribution —
has small, glabrous leaves, consistent with their adaptive value under cool, stressful climates (Wright
et al. 2017).

The intermediate values for leaf pubescence and size of K. robusta/undefined and its largely in the
eastern lowland distribution, may reflect the relaxation of the environmental drivers that maintain the
ecotypic variation recognized by the other species from de Lange (2014).

We suggest that, given the importance of kanuka in restoration efforts, further ecophysiological
investigation of ecotypic variation in this species is called for.
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Code for spreadsheet

BARK TYPES

S-type

Thin, rolled flakes on young stems; hanging strips on older growth or upper part of stems
E-type

Tile like thick flakes extending up trunk; mainly but not always breaking from base
R-type

Large areas of tightly attached thick bark, with some hanging strips.

CAPSULE-PEDICLE HAIRS

C-0

Most capsules completely glabrous from pedicle to top with only a few hairs if any at base
C-1

Pedicle hairy; only sparse or isolated hairs on bottom third of capsule

C-2

Pedicle and lower third with abundant hairs; sparse or isolated hairs on upper part

C-3

Extensive hairs from pedicle to sepals.

LEAF HAIRS

L-O

Hairs often lacking on margins or sparse when present; hairs on abaxial surface confined to basal
patch and lower third

L-1

Hairs always present on margins and continuous; hairs on abaxial surface often extending as far as
middle of leaf.

L-2

As for P, but hairs also present on base of lower adaxial surface

L-3

Hairs thick (and often long) on margins, often with tuft at tip. Hairs on both surfaces and extending
from base to tip in abaxial and extending beyond a third in adaxial.

BRANCHLET HAIRS

S-type

Short usually erect and appressed hairs on new growth
H-type

Short and long hairs, often firmly appressed



