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Seed germination requirements of an Australian semi-arid 
floodplain Acacia species, Acacia stenophylla 
William HiggissonA,* , Breanna ReynoldsA, Yasmin CrossA and Fiona DyerA   

ABSTRACT 

Plants that occur on floodplains in dryland regions often use floods to disperse and germinate 
seeds, which establish during and following flooding events. Acacia stenophylla (river cooba) is a 
perennial tree, common in the riparian habitats of the Murray–Darling Basin, Australia. The aims 
of this study were to (1) determine the relationship between seed germination and seedling 
establishment of A. stenophylla and hydrological conditions, (2) determine the buoyancy of its 
seeds and, hence, ability to disperse by hydrochory and (3) provide recommendations on the 
hydrological requirements for A. stenophylla recruitment. Seedling recruitment data collected 
between 2014 and 2020 on the floodplain of the lower Lachlan River were compared with time 
since flooding. In a glasshouse experiment, seeds of A. stenophylla within their pods and with their 
pods removed were exposed to one of five experimental treatments (rainfall, soaked soil, and 
inundated for 20 and 40 days), over a period of 50 days. A. stenophylla germinated during and 
following flooding and following high rainfall. Seeds in pods floated for 8 days. A. stenophylla 
establishes during and following flooding and requires 1 month of flooding followed by flood 
recession to maximise seed germination. This research contributes to our broader understanding 
of the reproductive biology of one of the less studied Acacia species.  

Keywords: Acacia, dispersal, flooding, floodplain, recruitment, seed germination, seedling 
establishment, seedpod. 

Introduction 

Floodplain vegetation that occurs in arid and semi-arid areas provides important biologi-
cal diversity and ecosystem services in otherwise dry landscapes (Bennett et al. 2014). 
Floodplain vegetation provides essential refugia and pathways for invertebrates (Sheldon 
et al. 2002), migratory birds (Roshier et al. 2002), fish (Arthington and Balcombe 2011) 
and mammals (Hamilton et al. 2015). Floodplains in arid and semi-arid areas are a source 
of energy for long periods after floods recede (Baldwin et al. 2013). Changes in climate 
and the reallocation of water resources have contributed to these systems becoming drier 
and less resilient (Colloff and Baldwin 2010). It is, therefore, important to understand the 
hydrological requirements of the tree species that make up these ecosystems. 

The flow regime of rivers is important in structuring and sustaining floodplain and 
riparian vegetation communities (Stromberg et al. 2007). In semi-arid and arid regions, 
precipitation is intermittent, evapotranspiration is high (Kalma and Franks 2003) and 
groundwater declines seasonally (Wittenberg 2003). Overbank flows are, therefore, par-
ticularly important in structuring and sustaining floodplain vegetation communities in 
such regions. Flood waters transport propagules, drown and scour plants, and alter 
resource availability (Bendix and Hupp 2000). Floodplain and riparian plants often require 
flooding for certain life-stages, including growth, flowering and germination (Lytle and 
Poff 2004). For example, Eucalyptus camaldulensis (river red gum) and Eucalyptus largi-
florens (black box) require flooding to germinate (George 2004; Doody et al. 2014). 

Across the semi-arid floodplain environments of the Murray–Darling Basin (MDB), five 
woody species dominate, namely, Eucalyptus camaldulensis, Eucalyptus largiflorens, 
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Eucalyptus coolabah, Acacia stenophylla (river cooba) and 
Duma florulenta (tangled lignum), providing important 
structure and habitat. The distribution of these species 
often reflects the frequency of floods and droughts (Doody 
et al. 2014). In such systems where there are few woody 
species, changes to the inundation patterns have the potential 
to have profound effects on the structure of the riparian areas. 
In response, the provision of water to support vegetation 
communities is becoming increasingly common, but it is 
often limited by a lack of knowledge of the water require-
ments of key species. We generally have good understanding 
of the water requirements of E. camaldulensis, E. largiflorens 
(Doody and Overton 2009), Duma florulenta (Higgisson et al. 
2018) and, to a lesser extent, E. coolabah (Good et al. 2014;  
Balcombe et al. 2021) from a range of field and experimental 
studies, but we have limited empirical evidence for A. steno-
phylla (Casanova 2015). 

Acacia is predominantly a southern hemisphere genus 
containing in excess of 1350 species (Maslin et al. 2003), 
of which approximately two-thirds are found in Australia. 
Acacia is often associated with arid and semi-arid landscapes, 
but a notable few are strongly associated with riparian areas, 
including A. stenophylla (Cunningham et al. 1981). Acacias 
are known for the hard coating on their seeds, which requires 
softening or scarification before germination can occur, and 
studies have shown large differences in germination responses 
to different pre-treatments (Clemens et al. 1977; Brown et al. 
2003; Walters et al. 2004; Kulkarni et al. 2007). 

Acacia stenophylla (A.Cunn. ex Benth., Fabaceae) is a 
bushy tree that typically grows to between 4 and 12 m tall 
(Maslin and McDonald 2004), and sometimes up to 20 m 
(Hall 1972), and lives for more than 50 years (Thomson 
1987). The species is commonly found in inland semi-arid 
and arid riverine habitats of eastern Australia along the river 
systems of the MDB (Australia’s Virtual Herbarium 2020). It 
occurs along the margins of floodplains, drainage lines and 
ephemeral wetlands (Cunningham et al. 1981), usually grow-
ing in heavy alkaline clays subject to occasional flooding 
(Maslin and McDonald 2004). Cunningham et al. (1981) 
described that seedlings of A. stenophylla emerge along 
flood lines, after flooding events, and suggested that germi-
nation is related to flooding. Although A. stenophylla has 
been observed to germinate between 10 and 28 days, under 
commercial propagation (with seed pod removed and seeds 
placed in near boiling water for 1 min; Maslin and McDonald 
2004), the natural inundation conditions suitable for its ger-
mination are not known (see Roberts and Marston 2011). 

Acacia stenophylla seeds develop in pods that are 
10–20 cm long and 10 mm wide. These pods, when green, 
can be thick and hold the seeds vertically while hanging 
from the tree (Cunningham et al. 1981). As the seeds begin 
to ripen, the seed pods become a brown moniliform, which 
are highly constricted between each individual seed and 
break easily once mature (Ahmad et al. 2016). A. stenophylla 
is known to produce very large seed crops (Turnbull 1986); 

however, the seed pods are rarely indehiscent, making them 
some of the most difficult seeds from the Acacia genera to 
collect and grow (Maslin and McDonald 2004). The dispersal 
mechanism of the seeds is unknown, but given the distribu-
tion of the species along rivers, it is likely that water is 
involved and hydrochory may be important. 

The aim of this study was to describe the hydrological 
conditions under which the riverine tree species A. steno-
phylla germinates and establishes. Data collected during a 
long-term monitoring project in the lower Lachlan River 
were used to investigate seedling abundance in relation to 
time since flooding. To further understand the response of 
A. stenophylla to hydrological conditions, a glasshouse 
experiment was undertaken to test the role of flood duration 
and soil moisture on seed germination and the ability of the 
seeds to float. 

Materials and methods 

Field-based study 

The present study used seedling recruitment data collected 
from sites in the lower Lachlan River System in austral spring 
and autumn each year between 2014 and 2020 as part of the 
Australian Commonwealth-funded Long-term Intervention 
Monitoring project (from 2014 to 2019) and Monitoring, 
Evaluation and Research Program (from 2019 to 2020; see  
Dyer et al. 2020). The monitoring sites consisted of two 
replicate 0.4-ha plots spaced ~100 m apart at each site. 
One site (Lake Tarwong) consisted of two pairs of replicate 
0.4-ha plots because this site included two floodplain vegeta-
tion communities. Sites were distributed across wetlands and 
riparian zones along the lower Lachlan River, which have 
different watering probabilities (Dyer et al. 2020). Plants less 
than 20 cm tall at the time of survey were used in this study 
and are described here as seedlings. As part of this study, 
plots where seedlings were recorded at least once over the 
12 trips (2014–2020) were used in the analysis, which 
included a total of 14 plots from 6 monitoring sites (Fig. 1). 

Glasshouse experiment 

The seed of A. stenophylla was collected from mature trees 
growing at three sites along the Lachlan River and Willandra 
Creek, New South Wales (Fig. 1). The seeds were stored in 
dry conditions from collection to the commencement of the 
experiment (~4 weeks). Soil for the experiment was col-
lected in December 2016 from the floodplain of the lower 
Lachlan River near Whealbah Billabong, south of Hillston, 
where A. stenophylla is known to grow (Fig. 1). The soil was 
sterilised by pasteurisation at the Research School of 
Biology facility at the Australian National University in 
Canberra, by steaming it to a temperature of 64°C for 2 h. 

An experiment was conducted in the University of 
Canberra glasshouse to investigate (a) the conditions required 
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for germination of the seeds of A. stenophylla with and 
without pods and (b) the buoyancy of the seeds of A. steno-
phylla with and without pods. Prior to the commencement of 
the experiment, 750 seeds were manually removed from their 
seed pods. A further 750 seeds were retained within their 
pods. Each group of 750 were then counted into batches of 30 
seeds. The average size of a single A. stenophylla seed pod 
was 21.5 mm and the average size of the seeds without pods 
were 7 mm long (from measuring 10 random seed pods and 
seeds). 

Prior to the experiment, fifty 740-mL plastic containers, 
in total, were filled to a depth of 50 mm with sterilised soil. 
In total, 30 seeds within pods were placed on the soil in 
25 containers (30 seeds in each) and 30 seeds without 
pods were placed on the soil in the other 25 containers. 
For the seeds with and without pods, the containers were 
then randomly allocated to one of five treatments (five 
containers per treatment – with and without pods). The 
treatments were as follows: (1) a (experimental) control 
treatment (Control) that had no water added throughout 
the experiment; (2) local rainfall conditions during 
January and February 2016 at Hillston (airport; Rainfall); 
(3) permanently soaked soil (Soaked); (4) inundation 
for 20 days, followed by recession of water (I20); and 
(5) inundation for 40 days, followed by recession of 
water (I40). These treatments replicated the local rainfall, 
soaked soil and flooded conditions that may be expected 
where A. stenophylla occurs. The control treatment was an 

experimental control and was not included in any of the 
analysis. 

The experiment commenced on 8 January 2020 and 
was conducted over 50 days. A. stenophylla seeds typically 
mature in October–December (Marcar et al. 1995). The 
experiment was, therefore, run from January to February 
to coincide with the fall of the matured seeds. Throughout 
the experiment, the containers were randomly repositioned 
on the bench in the glasshouse each week. The rainfall 
treatment was watered using the same daily rainfall from 
the closest local weather station to the sites where the seeds 
were collected (Hillston) in 2016 (Bureau of Meteorology 
2016) from January to February to replicate the seasonal 
rainfall. The rainfall regime in January and February 2016 
was used because it was close to typical for the January to 
February time period; the mean long-term (120 years) and 
2016 rainfall for January to February at Hillston were both 
~58 mm (Bureau of Meteorology 2016). The daily rainfall 
throughout the experiment was 2.8 mm on Day 1, 1 mm on 
Day 9, 2 mm on Day 10, 1 mm on Day 17, 17.6 mm on Day 
18, 12.4 mm on Day 22, 1.4 mm on Day 23, 20.1 mm on Day 
26 and 0.2 mm on Day 28. The amount of water added to 
each container was calculated by multiplying the daily rain-
fall amount (mm) by the surface area of the container (cm2). 

The containers in the soaked treatment were watered 
daily for 50 days to ensure that they remained waterlogged 
without being inundated above the surface of the soil. The 
inundated treatments (I20 and I40) were filled with water to 
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Fig. 1. Location of monitoring sites where seedling recruitment data were collected (black 
circles), sites where seeds (black triangles), and soil (black star) were collected and location of 
the Murray–Darling Basin (shaded in the insert map).    
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~50 mm above the soil surface. The water level in the 
inundated treatments was maintained for either 20 or 
40 days depending on the treatment. On the 20th (I20) 
and 40th day (I40), the water was manually drawn down 
to the surface of the soil. No more water was added into the 
inundated treatments after the water was drawn down. The 
number of live germinants in each container were counted 
daily for a total of 50 days. To assess germination rates of the 
seed following the 50-day experiment, at the end of the 
50-day period, all un-germinated seeds were soaked on soil 
for a further 20 days and any new germinants were then 
counted. 

The buoyancy of A. stenophylla seeds was determined 
using the I20 and I40 treatments. All floating seeds were 
counted daily, with pod or without pod, and were recorded 
until all seeds were no longer floating. There were 10 repli-
cates with pods and 10 replicates without pods for the first 
20 days, at which stage all seeds had sunk. 

The mean (±s.d.) minimum and maximum daily temper-
atures recorded in the glasshouse over the experiment 
were 18.8 ± 0.3 and 34.6 ± 0.7°C respectively, which are 
comparable to the long-term (1957–2020) average mean 
minimum and maximum temperatures recorded at Hillston 
(airport) during January and February (18.4 and 33.2°C 
respectively; Bureau of Meteorology 2016). 

Data analysis 

Field-based study 
For each trip, time since last flood at a site was grouped 

into the following four flood classes: less than 6 months, 
6–12 months, 1–2 years, and greater than 2 years since the 
last flood. Time since flooding data were estimated using 
field-based and satellite observations. 

A linear mixed-effects model was used to model the abun-
dance of A. stenophylla seedlings at a plot during each survey 
as a function of time since flooding, by using the R package 
lme4 (ver. 1.1-27.1, see https://github.com/lme4/lme4/;  
Bates 2005). The plots were considered the replicates that 
ranged from 10 to 24 per flood class. The flood class was 
considered the fixed effect and plot (ID) was considered the 
random effect to account for the non-independence of the 
data owing to the plots being repeatedly sampled. As the 
number of seedlings at a plot during a survey was not nor-
mally distributed and negatively skewed, the count data were 
represented in the model by using a Poisson distribution. 

Glasshouse experiment 
We tested the influence of the seed pod, the effect of the 

experimental treatment and the interaction between these 
two factors on the number of germinants by using a two-way 
ANOVA in the R package stats. The data were square-root 
transformed before analysis. We tested the effect of the seed 
pod and the treatment type, and the interaction between 
the seedpod and treatment type and report significance 

at P ≤ 0.05. A Tukey honest significance difference test 
was undertaken to determine where these significant differ-
ences occurred. 

Results 

Field-based study 

Plots flooded less than 6 months before surveys had a signif-
icantly greater number of A. stenophylla seedlings than did 
those in the other three flood classes, which had a greater 
time since flooding (as judged by the non-overlapping 95% 
confidence intervals, Fig. 2, and P < 0.001). This result 
suggests that the seeds of A. stenophylla germinate and the 
seedlings establish following flooding events. The number of 
seedlings in the flood classes 6–12 months, 1–2 years, and 
greater than 2 years were similar. Many of the seedlings in 
the flood class less than 6 months may have grown into the 
next growth size class (i.e. >20 cm) over the next 12 months 
or died. 

Glasshouse experiment 

Germination 
Seeds without pods germinated in all experimental treat-

ments, with the greatest number being observed in the rain-
fall treatment. The seeds with pods germinated only in the 
soaked and I40 treatments and at much lower numbers 
(Fig. 3). There was a significant interaction effect of seed 
pod and treatment type (F(3, 32) = 3.72, P = 0.02). Seeds 
without pods had significantly greater numbers of germinants 
than did seeds with pods (F(2, 38) = 74.45, P < 0.001). 
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Fig. 2. Results from a linear mixed-effects model comparing the 
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The experimental treatment type also had a significant effect 
on the number of germinants (F(3, 35) = 4.93, P = 0.006). 
Treatment type Inundated 20 days had significantly fewer 
seeds germinate than did the Soaked treatment (P = 0.005) 
and the Rainfall treatment (P = 0.03). 

Treatment type Rainfall with no pods had a significantly 
greater number of germinants than did Rainfall with pods 
(P < 0.001), Inundated 20 days with no pods (P = 0.005), 
Inundated 20 days with pods (P < 0.001), Inundated 
40 days with pods (<0.001), and Soaked with pods (0.02). 

Treatment type Soaked without pods had a significantly 
greater number of germinants than did Rainfall with pods 
(P = 0.002), Inundated 20 days with pods (P = 0.002) and 

Inundated 40 days without pods (P = 0.009). Treatment 
type Inundated 40 days without pods had a significantly 
greater number of germinants than did treatments Rainfall 
with pods (P = 0.003), Inundated 20 days with pods 
(P = 0.003) and Inundated 40 days with pods (P = 0.002). 

Seeds without pods in the rainfall treatment began ger-
minating on Day 34 (Fig. 4). This was following the 3 days 
(Days 18, 22 and 26) with the greatest rainfall during the 
50-day experiment and the seeds continued to germinate 
until Day 42. No further rainfall occurred after Day 28 in the 
rainfall treatments. The seeds in the Soaked treatment with-
out pods began germination on Day 10 and continued to 
germinate up to Day 47. The seeds without pods in the 
Inundated 20 days treatment began germinating on Day 
23 and germinated until Day 27. A few of the seeds without 
pods in the Inundated 40 days treatment began germinating 
on Day 31 while the seeds were still submerged. Seeds in the 
Inundated 40 days without pod treatment continued to 
germinate up until Day 50 (Fig. 4). In the treatments 
with pods, germination started on Day 18 in the Soaked 
treatment and continued to germinate until Day 47. In the 
Inundated 40 days treatment with pods, germination 
occurred on Day 49, 9 days after the water had receded. 

Following the experiment, all seeds in each treatment 
were soaked for a further 20 days. The seeds with pods in 
the Rainfall and Inundated 20 days treatments and the seeds 
without pods in the Inundated 20 days and Inundated 
40 days treatments had no further germinants after the 
20-day soaking period. The seeds with pods in the Soaked 
and Inundated 40 days treatment had two and three 
further germinants respectively. The seeds without pods in 
the Rainfall and Soaked treatments had 12 seeds and 1 seed 
germinate respectively, following the 20-day soaking 
period. 
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Seed buoyancy 
The majority (95%) of A. stenophylla seeds with pods 

floated for 7 days. By the 8th day of the experiment, the 
percentage of floating seeds dropped to 56%. The last day 
that a seed with pods was recorded floating was on Day 14 
(Fig. 5). In contrast, the majority of the seeds without pods 
sunk on the first day of the experiment, with only 8.7% of 
the seeds still floating on Day 2. All the seeds without pods 
had sunk by Day 12; however, on Day 14, one seed rose and 
began floating again until Day 19 (Fig. 5). 

Discussion 

Seed germination after flood recession is a common trait of 
riparian vegetation (Catford and Jansson 2014). The results 
of our study showed that A. stenophylla also possesses this 
trait. The field-based study presented here demonstrated that 
A. stenophylla seedlings are more likely to occur directly 
after a flood event. The glasshouse study is consistent with 
this result, suggesting that seed germination in A. steno-
phylla coincides with flood recession and prolonged high 
soil moisture. This result is also congruent with a study by  
Maxwell et al. (2016), which found seedling growth in 
A. stenophylla to be greatest on soaked soil. 

Germination rates of A. stenophylla seeds varied between 
the seeds with and without pods. The best conditions for 
maximum germination of A. stenophylla seeds with pods 
was on soaked soil. Germinants from seeds with pods were 
also recorded in the I40 treatments, although germination 
percentage was less than 1% (Fig. 3). This is comparable to 
the results of an unpublished pilot study reported in Roberts 
and Marston (2011), in which less than 10% of the seeds 
with pods germinated in moist, aerated soil conditions after 
20 weeks. However, no seeds germinated in completely 

submerged or alternatively submerged and drained soil in 
the Roberts and Marston (2011) study. In the present study, 
germination of seeds with pods in the Soaked treatment 
started on Day 18 and continued until Day 50, whereas 
germination in the I40 with pods treatment commenced 
on Day 48 of the experiment, following flood recession. 
This suggests that the seeds within pods of A. stenophylla 
require moist conditions for at least 20 days to germinate. The 
seed pod may require soaking to break down and swell open, 
allowing water to enter around the seed. Bonney and Miles 
(1994) reported that the seeds of A. stenophylla are difficult 
to remove from their pods and seeds are usually removed 
manually or require soaking in water for several days. 

Seeds without pods germinated in all treatments (except 
the control), demonstrating that seeds of A. stenophylla 
without pods can germinate on soaked soil, following 
large rainfall events, and during or following inundation. 
The Rainfall treatment had the greatest number of germi-
nants for seeds without pods (13.3%). This indicates that 
once the pod has been removed or opened, A. stenophylla is 
able to germinate under local rainfall conditions. 

The seeds in the Rainfall treatment were periodically 
subject to rainfall conditions, with the containers drying 
between rainfall events. Germination occurred on Day 34 
in the Rainfall without pods treatment. This was following 
the three largest rainfall events of the experiment, which 
occurred on Days 18, 22 and 26. It is likely that these 
three rainfall events maintained high soil moisture for at 
least 16 days. The seed of most Acacia species has a thick 
impermeable seed-coat (Murray 1986) and soaking of seeds 
has previously shown to increase germination rates in other 
Acacia species (Milton and Hall 1981). Acacia nilotica seeds, 
for example, exhibit dormancy until they are immersed in 
water for a prolonged time (Warrag and Eltigani 2005). 

Seed dormancy is commonly induced by the imperme-
ability of the seed (Barton 1965). Unfavourable environ-
mental conditions such as the lack of moisture availability, 
can lead to seeds delaying germination for preferential con-
ditions (Sweedman and Merritt 2006). This is a common 
trait in many Australian plants, which inhibits germination 
until substantial rain has fallen (Murray 1986). The results 
of this study indicated that seed germination is delayed in 
A. stenophylla until large or successive rainfall events occur, 
or during and following a flood event, and suggest that 
A. stenophylla may have a persistent soil seedbank. Such 
persistent soil seedbanks appear to be an Acacia genus trait 
(Richardson and Kluge 2008; Gibson et al. 2011). Some 
seeds with and without pods resisted germination during 
the 50-day experimental period and germinated during the 
20 days on soaked soil following the experiment. This sug-
gests that seeds of A. stenophylla germinate with continued 
contact with moisture beyond the 50-day experimental 
period reported here. 

Germination rates for A. stenophylla without pods were 
higher in the I40 treatment than in the I20 treatment, 
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showing that extended flooding improves germination rates. 
Inundation has also been found to improve germination 
rates of other riverine Acacia species such as Acacia salicina 
and Acacia parvipinnula (Stone et al. 2020). Two germinants 
from seeds without pods were present while fully submerged 
in the water in the I40 treatment from Day 31, and the 
number of germinants increased following recession, dem-
onstrating that A. stenophylla seeds are able to germinate 
under water to a depth of 50 mm and after flood events. This 
strategy ensures high and prolonged soil moisture condi-
tions, increasing seedling survival and growth (Maxwell 
et al. 2016). A. stenophylla seedlings have been shown to 
have a significant tolerance to flooding and can survive up 
to 90 days under submergence (Maxwell et al. 2016). The 
present study demonstrated that this tolerance to flooding 
and anoxic soil conditions is also present during seed germi-
nation and seedling establishment. 

The majority of A. stenophylla seeds with pods floated for 
9 days, with some seeds floating for up to 14 days. Once seed 
pods begin absorbing water, they become saturated, causing 
a reduction in buoyancy, eventually causing them to sink 
(Nilsson et al. 2010). Most seeds without pods sank on the 
first day of the experiment, suggesting that once the seed 
pod has cracked open and the seed is released, the seed is 
unlikely to disperse long distances by hydrochory. The longer 
seeds float, the further the seed may disperse before germi-
nation (Boedeltje et al. 2004). Seeds without pods also ger-
minated quicker and in higher numbers than do the seeds 
with pods. The results indicated that seed pods of A. steno-
phylla increase seed floating time and inhibit germination. 
A study by Capon and Brock (2006) showed that during 
major flood events, seeds from species of the Fabaceae family 
had a significant decline in the germination rate; however, 
after flood water had receded, the seed germination rates of 
these species returned to normal. The results from the present 
field study support this, with the number of seedlings being 
much greater at sites more recently flooded. 

A study by Higgisson et al. (2020) observed high levels of 
gene flow among populations of A. stenophylla in the 
Lachlan River Catchment and concluded that hydrochory 
appears to be an important dispersal mechanism. The results 
of the present study demonstrated that seed pods of 
A. stenophylla can float for up to 14 days. In addition, an 
oily film was observed on the water surface in the inundated 
treatments for the seeds with pods, while seeds were float-
ing. This oily film was persistent for most of the flooding 
duration period. Seeds of other species that are contained 
within a pod and known to use water as a dispersal mecha-
nism, will often release oils from their pod (Howe and 
Smallwood 1982). These observations and results indicated 
that A. stenophylla pods disperse by nautochory, i.e. the 
dispersal by floating on the surface of water currents 
(Nilsson et al. 2010). This dispersal method is likely to 
connect habitat patches along rivers and on floodplains 
(Nilsson et al. 1991). 

Parrots and galahs are reported to eat the seeds of 
A. stenophylla from the pod (Bonney and Miles 1994). 
Acacia seeds that have been ingested have been found to 
germinate faster than do undigested seeds (Milton and Hall 
1981; Barnes 2001). However, the dispersal of A. stenophylla 
by birds is unlikely, because the seed is large (Doran and 
Turnbull 1997) and is not fleshy or arillate (Khan and Sahito 
2017), which is a typical requirement for vertebrate dispersal 
(Fenner 2000). 

Conclusions 

Water resource development has altered the natural flow 
regime of most of the major rivers globally (Grill et al. 
2019). This has changed the frequency and duration of 
flood events (Nilsson and Berggren 2000). Because rainfall 
is patchy in arid and semi-arid parts of Australia, floodwater 
may be the only water plants receive during droughts (Brock 
et al. 2006). 

Our research has provided insight into the water require-
ments of a key life-history stage of an important floodplain 
species. In doing so, it contributes to our broader under-
standing of the reproductive biology of one of the less 
studied Acacia species. There are thought to be two main 
dispersal syndromes for Acacia seeds, birds and ants 
(O’Dowd and Gill 1986), with germination being typically 
fire-, heat- or disturbance-triggered (Gibson et al. 2011). 
However, these generalisations are based on a very limited 
proportion of the more than 1350 Acacia species for which 
there is understanding. The results of this study suggest that 
like many riverine and floodplain species (Capon 2007), 
A. stenophylla disperses during flooding events and seeds 
germinate and seedlings establish following flood events, 
suggesting soaking as the germination trigger for this 
Acacia species. Roberts and Marston (2011) reported that 
A. stenophylla requires a flood event for a duration of 
3 months every 3 years for population maintenance. The 
results of the present study indicated that A. stenophylla 
requires a flood event for a duration of approximately 
1 month to provide appropriate conditions for seed dispersal 
and germination. 
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