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ABSTRACT

Benson, D. H. (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney,
New South Wales, Australia 2000) 1985. Maturation periods for fire-sensitive shrub species in
Hawkesbury Sandstone vegetation. Cunminghantia 1(3), 339-349. The maturation times (period
from germination to flowering) for a number of fire-sensitive shrub species in Hawkesbury
Sandstone vegetation at sites in Brisbane Water National Park and at Glenoric near Sydney were
recorded from marked seedlings established after hot fires. They range from two to seven years
for different species. The implications for fire management, particularly for controlled burning,
are discussed. A fire-free period of at least nine to ten years is recommended for similar
vegetation if successful flowering and seed set, and continued species survival is to occur.

INTRODUCTION

Plant species fall into two main groups with regard to their response to fire: some
are characterized by vegetative regrowth, where individuals either resprout from
epicormic shoots on the trunk and major surviving limbs or, following the death of all
above-ground stems, resprout from underground rootstocks, lignotubers or rhizomes
(sprouters); others regenerate from sced cither stored in the soil before the fire, carried
on the plants in woody fruits and released after the fire, or carried in from adjacent
unburnt areas (non-sprouters). Adults in the second group are fire-sensitive and
generally killed outright (Gill, 1975, 1981; Bradstock, 1981).

The relative proportions of these groups of species appear to be related to the
fire frequency in the habitat (Christensen, Recher & Hoare, 1981). In wet sclerophyll
forest the proportion of fire-sensitive species is roughly 50 to 60 per cent {Ashton,
1981). In the more frequently burnt dry sclerophyll forests near Canberra, Purdie &
Slatyer (1976) found 65 per cent regenerated vegetatively but only 27 per cent of
species were fire-sensitive and only regenerated from seed.

The time necessary for reproduction after fire is an important characteristic,
especially in fire-sensitive species. Specht, Rayson & Jackman (1958) noted that fires
at intervals of five years in heath vegetation are likely to eliminate or reduce numbers
of some species that take several years to reach reproductive maturity. Similarly, for
bushland north of Sydney, Siddigi, Carolin & Myerscough (1976) recorded the
localized elimination of the woody fire-sensitive species Banksia ericifolia,
Allocasuarina distyla and Hakea teretifolia by repeated burning. However, to predict
the impact of a series of fires, data on the maturation periods for fire-sensitive species
are needed. With some exceptions, e.g. Banksia ericifolia (Carpenter & Recher, 1979)
and Leptospermum laevigatum (Burrell, 1968), such data are not available. The
potential effect of frequent burning on fire-sensitive species has become particularly
relevant with the increased adoption of “controlled” or “prescribed” burning in
bushland areas. Such burning generally involves the application of regular fires of low
intensity, commonly at intervals of between two and five years.

This paper documents the time required for a group of fire-sensitive species to
reach maturity and discusses the implications for regular, frequent burning programs.
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METHODS

The main study locality was in Brisbane Water National Park (33° 30'S, 151°
15°E), 40 km north of Sydney. Bushland here is cucalypt-dominated scleromorphic
vegetation on low-nutrient Hawkesbury Sandstone. Rainfall is about 1250 mm per
annum (Bureau of Meteorology, 1979). The general vegetation is described by Benson
& Fallding (1981). A second locality was studied at Glenorie (33° 35S, 151° 00'E),
15 km north-west of Hornsby, on similar Hawkesbury Sandstone, but with average
rainfall of 930 mm per annum, to see whether similar results were obtained in a lower
rainfall.

A hot summer (1974-75) fire occurred at the Brisbane Water locality six months
before the first observations were made and the size of dead bushes at the time
indicated that the area had been unburnt for about 15 years before this. As a result of
topographic and drainage features, there was considerable variation in microhabitat;
therefore, four sites in generally similar, but slightly different, vegetation were chosen
as follows:

e Site A — low-woodland with Eucalyptus haemastoma and E. gummifera on a
gently sloping hillside

e Site B — open-heath on a broad rocky ledge
* Site C — low open-forest of Banksia serrata and Eucalyprus gummifera

* Site D — woodland of Eucalyptus piperita subsp. piperita and E. gummifera on a
sandy ledge below a small cliff-line.

A shrubby understorey characterized all the sites, although site C also had a
considerable amount of grassy growth. Sites A and B were poorly drained. All sites
were within about 0.5 km of each other.

The Glenorie site was in woodland of Eucalyptus eximia and E. gummifera on a
dry ridgetop and had been burnt in January 1975.

At each site a transect of 10 contiguous 1 m X 1 m plots was established. Fach
of these plots was subdivided into four 0.5m X 0.5 m sub-plots and two seedlings
within each sub-plot were selected and marked with coloured wires. Seedlings were
distinguished from plants regenerating from rootstocks or rhizomes by the presence of
cotyledons or by comparison with similar plants that had been dug up and their roots
examined. Although restricted to dicotyledonous species, as wide a range of species as
possible was chosen, and the most healthy seedlings marked. Table 1 lists the 37
species included in this study, their susceptibility to fire and the total number of
seedlings marked (“?” indicates species that are probably fire-sensitive). Initially, 320
seedlings were marked. Many of these died during the first years of recording.
Additional plants were marked to replace dead plants during the first two years, after
which no additional plants were marked. The occurrence of flowering was recorded
four times a year (at Brisbane Water in early March, June, September and December;
at Glenorie in early February, May, August and November) for the following eight
years,

At the same time all species flowering within about 30 m of the transect were
recorded. Because of the range of microhabitats, such as minor cliff-lines, rock
platforms and moist soaks, some of which remained unburnt during the fire,
flowering recordings may represent as few as one or two individuals of a species.

In July-August 1980 a low-intensity fire burnt part of the Brisbane Water area,
including half of the site A transect. There was 1o canopy scorch and the fire was of




Benson, Fire-sensitive shrub species 341

such low intensity that in places it was stopped by the trampled single-file track along
the edge of the transect resulting from the three-monthly recordings. Although it
reduced the amount of data from this site, a number of observations were made on
species affected by the fire.

TABLE 1

Susceptibility to fire and number of seedlings recorded for species at Brishane Water and Glenorie

Susceptibility Total number
Botanical name to fire of seedlings
fs=fire-sensitive K dg
r =resprouter farke

APIACEAE

Actinotus helianthi fs 44

A. minor T 6

Platysace linearifolia T 32

Xanthosia tridentata s 5
DILLENIACEAE

Hibbertia cistifiora s 5

H. monogyna s 4
EPACRIDACEAE

Epacris pulchella fs 2

Leucopogon microphyllus s 5

Woollsia pungens fs 13
EUPHORBIACEAE

Poranthera ericifolia fs 7
FABACEAE

Acacia hispida s 2

A. suaveolens fs 4

Bossiaea heterophylla fs 2

Dillwynia retorta fs 8

Gompholobium grandiflorum s 6
GOODENIACEAE

Goodenia bellidifolia s 2
HALORAGACEAE

Gonocarpus feucrioides fs 43
LAMIACEAE

Hentigenia purpureq s 3
LOGANIACEAE

Mitrasacme polymorpha fs 6
PROTEACEAE

Banksia ericifolia fs 22

B. oblongifolia T 7

B. serrata r 3

Conospermum taxifolium fs 2

Grevillea buxifolia s 2

G. sericea fs 18

G. speciosa s 2

Hakea teretifolia fs 15

Petrophile puichella fs® 26
RHAMNACEAE

Cryptandra ericoides fs 3
RUTACEAE

Boronia ledifolia fs 12

B. serruiata fs 1

Eriostemon australasius fs 3

E. buxifolius fs 38

Philotheca salsolifolia fs 2
THYMELAEACEAE

Pimelea linifolia fs 4
TREMANDRACEAE

Tetratheca ericifolia Ms 8

T. shiressii fs 4

* Beadle (1940) states that Perrophile pulchella has a lignotuber and 92 per cent survival after fire. This is
not the case at the study sites here or elsewhere in the Sydney district according to the author’s general
observations.
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RESULTS

The number of years to first flowering of marked seedlings is shown in Table 2.
The time taken for different species ranges from one year for Poranthera microphylla
to seven to eight years for Banksia ericifolia, with many species taking four to six
years. Although different species are present, the pattern at each site was similar.
Table 3 shows the pattern of flowering at site D for the eight-year period. The first
flowering for several species took place within two years of the fire, followed by the
gradual addition of other species during the succeeding five years. A similar pattern
was recorded for the other three sites at Brisbane Water and that at Glenorie.

The onset of flowering rarely included all individuals of a population and
commonly only involved a few particularly advanced plants. Figure 1 shows the
actual numbers of marked plants for selected species at site D at Brisbane Water and
at Glenorie. Here, on the first flowering occasion, between 10 and 40 per cent of
individuals of a species were involved, but flowering did not reach a peak for another
one to several years. Similar results were obtained for species at the other sites.

TABLE 2

The number of years to first flowering after fire for shrub species at Brishane Water and Glenorie,
Species are arranged in increasing maturation time

Brisbane Water .
Botanical name sites Vicinity Glgﬁgrw Vicinity
A B C D
Poranthera ericifolia 1 1
Hemigenia purpurea 2 2
Actinotus helianthi *2(3) i 2(4) 2
A. minor 2 3 1
Mitrasacme polymorpha 3 2 2 1
Gonacarpus teucrioides 2 4 2
Bossiaea heterophyila 3 2
Cryptandra ericoides 3 3
Hibbertia cistiflora 3 |
Tetratheca ericifolia 3 3 1
T shiressii 3 4 3
Platysace linearifolia 3 3(4) 2 3(4) 3
Woollsia pungens 3(5) 2
Conospermum taxifolium 4 t
Eriostemon australasius 4 |
Goodenia bellidifolia 4 1
Grevillea speciosa 4 1
Hibbertia monogyna 4 2
Pimelea linifolia 4 1
Boronia ledifolia 4 5 1
Leucopogon microphyiius 4 5 2
Gompholobium grandiflorum 4 6 4
Grevillea sericea 4 4(6) 3
Eriostemon buxifolius 550 5 1 4(6) 4
Acacia suaveolens 5 "2 4 4
Boronia serrulara 5 1
Dillwynia retorta 5 1
Philotheca salsolifolia 5 2
Acacia hispida 5 3
Xanthosia tridentata 6 1
Epacris pulchella 6 4
Hakea tererifolia 6 6(6) 7 2
Petrophite pulchella 6 9 2 8(9) 5
Banksia ericifolia 8 8 7 2
Grevillea buxifolia 8 6
Banksia oblongifolia no flowering yet
B. serrara no flowering yet

* Where 10 or more jndividuals of a species were marked at one site, the number of years taken to reach at
least 50 per cent of individuals flowering is given in brackets.
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Figure 1. Flowering periods after fire for selected species at Brisbane Water (site D) (a~e) and Glenorie (fi),
showing total marked seedlings (upper line) and number flowering (hatched bar) for Actinotus helianthi (a
& 1), Plarysace linearifolia (b & g), Woollsia pungens (c), Boronia ledifolia (d), Eriostemon buxifolius e & h)
and Petrophile pulchella (i). For each graph, the vertical axis represents number of plants, and the
horizontal axis represents number of years after fire.
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Fruit set occurred in most species. An exception was Grevillea sericea in which
marked plants failed to set fruit after first flowering, but did so after subsequent
flowering. In many species, notably those of the family Rutaceae, seed is released
within a few months of flowering, but some species, particularly those of the woody-
fruited Proteaceae, take a year after flowering for the characteristic woody follicles to
develop. Examples are Banksia ericifolia, Hakea teretifolia and Petrophile pulchella,
the slowest to flower of the species in the study area.

A decline in numbers following flowering was recorded for Mitrasacme
polymorpha, Poranthera ericifolia and in particular Actinotus helianthi. Individuals
of these species had completely disappeared within five years; they may be regarded
as early successional species. No further species disappeared from the plots during the
recording period except for a number of species represented by only a single marked
individual.



















