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Germination behaviour of seeds of the New Zealand woody species
Alectryon excelsus, Corynocarpus laevigatus, and Kunzea ericoides

C. J. BURROWS
Department of Plant and Microbial Sciences
University of Canterbury
Private Bag 4800
Christchurch, New Zealand

Abstract Germination rates, percentage germina-
tion success, and phenomena related to germination
delay were determined for seeds of Alectryon
excelsus, Corynocarpus laevigatus, and Kunzea
ericoides, taken from freshly collected fruit. The ex-
perimental treatments simulated natural conditions
that the seeds could experience after dispersal.

In a treatment where seeds were cleaned and kept
moist, in the light, germination success was 94% for
Corynocarpus and 100% for Kunzea but only 48-
56% for Alectryon. Seeds of each species germinated
moderately to very well (50-100%) on soil and (ex-
cept Alectryon) in the dark. The seedlings of the
large-seeded Alectryon (seeds at 5 cm depth) and
Corynocarpus (5 and 10 cm depth) reached the sur-
face when seeds were buried in soil. Buried seeds
of Kunzea (5 cm depth) germinated and the seedlings
died underground. After seeds were kept dry for c.
5 months those of Kunzea germinated well (92%),
those of Alectryon moderately well (58%), and those
of Corynocarpus poorly (10%).

The seed germination behaviour of the three spe-
cies accords quite well with the habitat conditions
in which juveniles and adults are found.
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INTRODUCTION

This is a further contribution to a series of papers
describing the germination behaviour of seeds of
woody plant species in New Zealand lowland for-
ests in conditions similar to those that the seeds could
experience in nature (cf. Burrows 1995a, 1995b).
The aim of the study was to examine the germina-
tion rates, numbers of seeds which germinate, and
features of the germination delay systems for freshly
collected seeds from wild parents. As noted in the
review by Fountain & Outred (1991), published in-
formation on the germination capabilities of seeds
of New Zealand forest species is scarce. It is neces-
sary to have information of this sort before the re-
generation ecology of the forests can be well
understood, or before decisions can be made about
management of these forests for conservation or
other purposes.

The disseminules of all three species are referred
to here as seeds, although the fruit of Corynocarpus
are drupes; tough endocarp tissue surrounds each
seed.

The species tested
Alectryon excelsus Gaertn. (Sapindaceae)

A single, or few-stemmed, evergreen, dioecious tree,
up to 15 m tall. It occurs in mixed forest, near the
coast in the South Island. It is often a canopy spe-
cies and may form groves. The paniculate
infructescences, at the ends of branchlets, bear up to
20 large capsules, each containing one (rarely two)
seed(s). When the capsule opens the upper part
dehisces, revealing the shining black seed with its
lower half imbedded in a fleshy, scarlet arillode.

Corynocarpus laevigatus J.R. et. G.Forst.
(Corynocarpaceae)

An evergreen, usually single-stemmed tree up to
about 16 m tall. The bisexual flowers are borne in
panicles on the ends of branchlets. The species oc-
curs at margins or interiors of mixed forest, and near
the coast in the South Island. It is believed to have
been moved to many locations by Maori but is sub-
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sequently naturalised in unmanaged vegetation. The
fruit are large drupes with orange flesh, each with a
single large seed surrounded by endocarp tissue.

Kunzea ericoides (A.Rich.) J.Thompson
(Myrtaceae)

An evergreen shrub or tree, up to about 15 m tall. It
occurs widely in dense, often monospecific stands
in areas where forest has been disturbed, or at forest
margins and in openings, in lowland to lower
montane habitats. The bisexual flowers occur singly
or grouped, near the tips of branchlets. The fruit are
small, three- or four-loculed, thin-walled capsules,
each containing many tiny seeds, most of which were
empty in the samples examined.

Seed dispersal
The minute seeds of Kunzea are wind-dispersed
when the capsules open, in dry weather. The much
larger seeds of Alectryon are exposed, with the
arillode prominent, when the capsule opens. Those
of Corynocarpus are enclosed by fleshy pericarp
tissue. Kereru (Hemiphaga novaeseelandiae) were
seen eating its fruit and the arillode-imbedded seeds
of Alectryon. The single-seeded fruit of
Corynocarpus are too large to be swallowed whole
by birds other than kereru. Many of its fruit fall to
the ground and some are eaten there by rats (Rattus
rattus). According to Clout & Hay (1989) Alectryon
seeds are eaten by all of the extant, medium-sized
native and introduced forest birds.

METHODS

Fruit were collected from locations in Canterbury
and (Corynocarpus) Marlborough, and kept cool, in
an insulated bin with cooler pads, before the seeds
were placed in the experiments. Table 1 summarises
site location data, collection dates, and other infor-
mation on fruit and seeds. One provenance of
Alectryon was tested in 1989-90, by the methods
described fully in Burrows (1995a). The other prov-
enance of Alectryon and each of the other species
were tested in 1994 by methods which were essen-
tially the same as those used in earlier studies (Bur-
rows 1995a, 1995b, 1995c) but with some
modifications to the dark treatment and two addi-
tional treatments. The various treatments represent
a range of conditions which could be experienced by
the seeds in nature.

Except for one set of seeds left in the fruit,
pericarp tissues were removed and the seeds sepa-
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Fig. 1 Mean monthly maximum
and minimum temperatures 1993—
95 for the Christchurch Botanical
Gardens site.

rated out by washing, sieving, and decantation in tap
water. It proved very difficult to remove the last
vestiges of the arillode tissue from Alectryon seeds.
Kunzea fruit were stored in a large plastic bag; the
capsules then opened and the seeds could be shaken
out. All cleaned seeds were soaked in tap water for
12 h. The seeds were then carefully sorted under a
stereomicroscope to ensure that empty, damaged, or
diseased individuals were eliminated. The exit holes
left by larvae of the moth Conopomorpha cyanospila
(cf. Sullivan et al. 1995) could be seen on many
Alectryon seeds but sometimes were overlooked.
There appears to be a second predator of these seeds,
the larva of a small Dipteran, not identified as yet,
which leaves no trace on the outside of the seed.

Modular replicates of 25 seeds were used for each
test (with some exceptions noted later and in Tables
2,3,4). The standard treatment seeds were cleaned,
soaked in tap water and placed in plastic petri dishes,
each with a single filter paper, and kept continually
wet. The large seeds of Corynocarpus were kept in
bigger plastic dishes lined with filter paper (usually
4 replicates). In the dark treatment the standard pro-
cedure was followed but the petri dishes were kept
in black, heavy duty plastic bags, with the mouths
folded and fastened with clothes pegs (2 replicates).
In-fruit treatment seeds were left in fleshy fruit tis-
sues, but otherwise maintained as for the standard
(2 replicates). This test was not done for Kunzea.
The dishes and plastic bags for these three treatments
were laid out in blocks on a table covered by a black
plastic sheet in an unheated, partially-shaded glass-
house. In spite of the shading the dishes were rela-
tively well lit during daylight hours.

Soil treatment seeds were cleaned, soaked and
placed in shallow grooves in pasteurised soil, in
small shallow plastic dishes with drainage holes (2
replicates). Dry treatment seeds were cleaned,
washed, and kept dry for 5-6 months before being
placed in the same conditions as for the standard
treatment (2 replicates). Buried treatment seeds were

cleaned, washed, and buried in pasteurised soil in
30 cm long, upright cylinders made from 10.4 cm
diameter plastic drainpipe, open at the top and with
drainage holes in the baseplate. Seeds were placed
(in separate cylinders) at 5 cm and 10 cm, either
between two layers of nylon net or, if small, beneath
sheets of nylon net at the bottom of small plastic pots
fitted with 0.2 mm mesh stainless steel gauze for
drainage (1 replicate at each depth). The soil treat-
ment trays and burial cylinders were laid out in
blocks on a separate table in the glasshouse and the
soil was kept moist.

Except for the 1989 Alectryon collection no tests
of seed viability by the tetrazolium method were
done. It has proved to be only partially reliable in
the past (cf. Burrows 1995a, b).

The experiments were maintained in a glasshouse,
as described by Burrows (1995a). Shade is provided
by a row of evergreen and deciduous trees on the
north side. In summer direct sunlight reaches the
house early in the morning and late in the afternoon
and sunflecks through the rest of the day. Before the
experiments were set up in 1994, the tables, glass-
house walls, plastic sheets, central concrete slab path,
and gravel floor were washed with a strong solution
of calcium hypochlorite to kill algae, mosses,
liverworts, and animal pests.

Monitoring and, when necessary, watering were
done at weekly intervals for all except the dark treat-
ment. All preparatory work and watering was done
with tap water. Maximum and minimum tempera-
tures were recorded at weekly intervals with Casella
thermometers kept on the tables and at ground level.
However, the continuous temperature record from
the Christchurch Botanical Gardens (Anon. 1994—
95) (Fig. 1) is used as a proxy for the record in the
glasshouse, which it closely resembles (Burrows
1995a). The extreme maximum and minimum tem-
peratures recorded in the glasshouse during the ex-
periment were, respectively, 36.5°C and —3.0°C in
1994 and 37.0°C and-2.5°C in 1995.


