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Summary   Regrowth of blackberry was recorded in 
the summer following the 2003 bushfi res in Victoria. 
High fi re intensities killed most or all of the blackberry 
crowns but had no effect on the abundant regrowth of 
canes from root suckers. Although canes from root 
suckers grew slightly less rapidly than canes from 
crowns the total amount of vegetative regrowth was 
suffi cient to re-form blackberry thickets quickly at all 
fi re intensities. 
Keywords    Rubus fruticosus agg.,  bushfi re,  brows-
ing.

INTRODUCTION
European blackberry (Rubus fruticosus L. agg.) is 
a major weed in Victoria with about 3 million ha 
infested, of which around 460,000 ha are densely 
infested. It is also a Weed of National Signifi cance 
(WONS) (Thorp and Lynch 2000). The biology and 
ecology of blackberry are extensively described by 
Bruzzese and Lane (1996) and Amor et al. (1998). 
Blackberry is a prickly shrub growing into thickets 
that can be several metres high. The root system is 
perennial and includes a woody crown up to 20 cm 
in diameter. The stems (canes) of blackberry are not 
perennial, but generally persist for two years. First year 
stems are called primocanes and arise each spring, 
usually from buds on the crown. The fi nal length of 
the primocanes averages about 3 m by the end of the 
summer, but can be as much as 7 m. Some primocanes 
grow towards the soil in autumn and root at their tips. 
If undisturbed this tip rooting produces a daughter 
plant in the following spring.

During their second growing season canes pro-
duce shoots from axillary buds and these bear fl owers 
and fruit. Second year canes almost always die in the 
autumn, making any daughter plants independent indi-
viduals. Blackberry can also produce canes from root 
suckers but Amor (1974a,b) found that production of 
new canes from root suckers was infrequent or absent 
from established blackberry thickets, whether or not 
the canes were removed by cutting. Root suckers oc-
curred more often in adjacent pasture and in thickets 
treated with herbicide. 

Very extensive bushfi res occurred in the north-
east and east of Victoria between January and March 

2003 affecting 1.1 million hectares (Wareing and 
Flinn 2003), including many thousands of hectares 
with established blackberry infestations. Experience 
from previous bushfi res suggests that blackberry re-
covers quickly from burning, but there have been no 
published studies of the extent to which this happens 
and the effect of fi re intensity on regrowth. 

Managed burning is well known to be ineffective 
by itself as a method to control blackberry. The canes 
are destroyed but the perennial woody crown and 
root system are little affected and vigorous regrowth 
is produced (Amor et al. 1998). Although sometimes 
useful to open up dense thickets for later control work 
the main contribution of controlled burns in blackberry 
management is to clear dead canes after the use of 
herbicide. Summer wildfi res could produce a differ-
ent situation because higher fi re intensities may be 
reached, potentially killing blackberry crowns and 
roots. 

Understanding the way in which blackberry 
regrows and the rate of regrowth after a wildfi re is 
important for planning where and when management 
should be applied, particularly if high fi re intensities 
produce less vigorous blackberry regrowth and thus 
affect competition between blackberry and seedlings 
of native species. It is possible that regrowth from 
surviving roots is slower than regrowth from undam-
aged crowns, because of the greater reserves available 
within crowns to support early season growth. Post-fi re 
blackberry regrowth may also be affected by browsing 
by native and introduced vertebrate herbivores. Brows-
ing could potentially have greater impact than at other 
times when the standing biomass of blackberry is much 
higher and thickets are less accessible. Since the last 
such widespread fi res in 1939 the exotic sambar deer 
(Cervus unicolor Kerr) has become much more com-
mon in the study area (Menkhorst 1995). Blackberry 
is frequently browsed by this species.

This paper reports the results of a survey of 
post-fi re blackberry regrowth at locations chosen to 
represent a range of fi re intensities. The aim was to de-
termine whether areas subject to higher fi re intensities 
would have signifi cantly reduced blackberry regrowth 
due to destruction of a large proportion of the perennial 
parts of the plant.
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MATERIALS AND METHODS
Study location   Twenty-fi ve plots, in seven groups, 
were positioned within the burned areas of north-
east Victoria in places that were known to have been 
infested with blackberry pre-fi re. Wherever possible, 
each group of plots was located in an area with varying 
fi re intensities. The majority of the plots were located 
on river fl ats or in gullies, refl ecting the habitat of 
blackberry. The nearest settlements to the different 
groups of plots were: Beechworth, Benambra, Bucheen 
Creek, Dandongadale, Glen Valley, Mount Beauty and 
Myrtleford. On the basis of pre-fi re knowledge of the 
area most of the blackberry in the plots was Rubus 
anglocandicans A.Newton (called R. procerus in many 
previous publications), which is the most widespread 
taxon of the aggregate in Australia (Evans and Weber 
2003). 

Fire intensity   The intensity of the fi re for each plot 
was categorised as ‘low’, ‘medium’ or ‘high’ on the 
basis of how completely burned the surrounding trees 
were. ‘Low’ plots had little or no scorching of trunks, 
few dead trees and no damage to the crowns of mature 
trees. The litter layer was partially burned away. ‘Me-
dium’ plots had scorching up the trunks of most trees 
and crown damage consisting of scorched leaves or 
partial loss of the crown. Less than a third of the trees 
were dead. Litter was almost entirely burned away. 
‘High’ plots had complete destruction of tree crowns 
and over half the mature trees were dead. Unburned 
plots were not included in the study because very few 
unburned blackberry infestations could be found in 
the vicinity of the other plots.

Data collection   Data were collected between 23 
October 2003 and 5 February 2004. Each 10 × 2 m 

plot was marked out and searched for blackberry 
crowns, which were recorded as live or dead. The 
number and length of canes arising from live crowns 
and the number and length of canes arising as root 
suckers were recorded. Blackberry seedlings were 
also counted. Any occurrence of browsing on the 
blackberry shoots was recorded, as were any signs of 
browsing animals present around the plot. 

Data analysis   One low fi re intensity plot was re-
moved from the data set because the low density of 
crowns (0.8 m-2) showed that this could not have been 
under dense blackberry cover pre-fi re. All other plots 
had at least twice as many crowns. Data on crown num-
bers and numbers of canes and suckers were analysed 
using the Kruskal-Wallis test rather than analysis of 
variance because of lack of normality and frequent 
occurrence of outliers in the data. Cane length was 
compared with sucker length using a paired t-test on 
natural logarithm transformed data.

RESULTS
Crown survival   The total number of crowns m-2 did 
not differ with fi re intensity (Table 1) but was low at 
all plots compared with the 18 crowns m-2 reported 
for this species by Amor (1974b) at a lowland site in 
southern Victoria. Higher fi re intensity signifi cantly 
reduced both the number of live crowns (Table 1) 
and the percentage of crowns that were live. Four of 
the eight high fi re intensity plots had no live crowns. 
However, 70% of crowns were dead even in the low 
fi re intensity plots. 

Regrowth   Blackberry has indeterminate growth and 
cane elongation can be as fast as 5 to 8 cm per day 
(Bruzzese and Lane 1996) Comparison of cane lengths 

Table 1.   Number of shoots and crowns after different fi re intensities. All categories contain eight plots. Figures 
are means with standard errors.

Signifi cance of fi re 
intensityA Low fi re intensity Medium fi re intensity High fi re intensity

Total crowns m-2 0.510 3.40 (0.25) 2.90 (0.42) 3.16 (0.41)

Dead crowns m-2 0.512 2.36 (0.25) 2.50 (0.42) 3.04 (0.41)

Live crowns m-2 0.004 1.04 (0.22) 0.41 (0.16) 0.12 (0.07)

Canes m-2 from crowns 0.003 2.28 (0.59) 0.92 (0.37) 0.19 (0.10)

Canes m-2 from root suckers 0.788 5.19 (0.91) 4.60 (0.54) 4.82 (1.14)

Canes per live crown 0.285 2.10 (0.16) 2.15 (0.47) 1.58 (0.25)B

Seedlings m-2 0.623 2.64 (1.18) 1.04 (0.50) 1.90 (1.40)

A Using Kruskal-Wallis test. 
B Only four plots had any live crowns.
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across fi re treatments was therefore not useful because 
of the long duration of the sampling period. Plots sam-
pled later in the growing season had many canes over 
1 m long with some approaching 2 m. However the ef-
fects of fi re intensity on number of root suckers and on 
number of canes arising from surviving crowns could 
be compared. This was possible because production 
of new shoots had ceased by the start of the sampling 
period, as evidenced by the lack of new shoots found 
at plots completed later in the summer. Fewer canes 
m-2 arising from crowns were recorded at higher fi re 
intensity plots, primarily as a consequence of the lower 
number of live crowns, although in the high fi re inten-
sity plots there was also a non-signifi cant reduction in 
the number of canes produced per live crown (Table 
1). The number of suckers m-2 was unaffected by fi re 
intensity. Canes arising from crowns were signifi cantly 
longer than root suckers in the same plot: paired t-test 
(P = 0.011) but the size of the difference was small. 
The relationship between length of canes arising from 
suckers and length of canes from crowns was similar 
across the whole range of lengths and for all fi re in-
tensities (Figure 1). 

Seedlings   The number of seedlings found ranged 
from zero to 11.6 m-2 and was not obviously infl u-
enced by fi re intensity or by time of sampling (Table 
1). Dead or dying seedlings were also observed in 
many plots. 

Browsing   Very few canes had suffered browsing in-
jury at any fi re intensity, locality or stage of the season. 
Only one of the plots had any substantial browsing, 
with approximately half the shoot tips damaged, ap-
parently due to cattle and/or rabbits. Signs of deer 
within approximately 50 m were noted at a further 
fi ve plots. 

DISCUSSION
Crown survival   The low density of crowns reported 
here could be due to a failure to record all the crowns 
that were present, particularly dead crowns that could 
not be located by fi nding the new canes. However in 
this case one would expect that fewer total crowns 
would have been recorded in high intensity plots where 
the majority of the crowns were dead. Since this was 
not the case it seems more probable that the black-
berry infestations sampled were simply less dense 
than those recorded by Amor (1974b), probably as a 
result of the tree cover that was present to some extent 
around all plots.

The low proportion of crowns recorded as live, 
even in the low fi re intensity plots, seems surprising 
given that low intensity fi re is widely believed to have 

little effect on blackberry crowns. However the fi res 
followed a period of prolonged low rainfall so it is 
possible that many crowns had died or were severely 
weakened before the fi res. Furthermore, the combus-
tion of a thick litter layer in many cases caused the 
blackberry crowns to be exposed, even in low fi re 
intensity plots. Such exposure, combined with con-
tinuing low rainfall after the fi res may have been suf-
fi cient to cause crown deaths, rather than direct injury 
by intense heat. Whatever the reason it is clear that in 
high fi re intensity plots only a very low proportion of 
the crowns survived to the following summer.

Regrowth   Despite the fi res presumably killing more 
of the near-surface roots in the high intensity plots the 
number of root suckers was not reduced compared 
with low intensity plots. Root suckers were so nu-
merous that the total number of live canes was not 
signifi cantly lower in high intensity plots, even though 
they had fewer canes arising from crowns. If all root 
suckers survive and form crowns then the pre-fi re 
number of crowns will be restored by the end of the 
fi rst summer after the fi res. Primocanes arising from 
surviving crowns presumably derived some advantage 
from the reserves contained in the crown or connec-
tion to major roots, to account for their slightly faster 
growth in length. However, the degree to which canes 
arising from crowns outgrew canes arising from root 
suckers seemed uniform across large changes in fi re 
intensity.

Seedlings   Seedlings were expected to be more com-
mon in low and medium intensity fi re plots where seeds 
might survive in the litter than at high intensity plots 
where the litter was entirely consumed. It is not clear 
why seedling occurrence was so patchy and unrelated 

0

1

2

3

4

5

6

0 1 2 3 4 5 6

ln length of canes from crowns (cm)

ln
 le

ng
th

 o
f c

an
es

 fr
om

 s
uc

ke
rs

 (
cm

) low fire intensity

medium fire intensity

high fire intensity

Figure 1.   Relationship between growth from suckers 
and from crowns.
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to fi re intensity. Blackberry seedlings are much more 
vulnerable to competition and to stresses such as 
drought than are root suckers or primocanes. All of 
the plots had, in addition to blackberry, prolifi c growth 
of exotic grasses and herbs and native tree seedlings, 
all of which would compete with blackberry seedlings. 
Considering the presence of so much vegetative re-
growth of blackberry, seedlings are probably unimpor-
tant in the post-fi re recovery of existing stands.

Browsing   Browsing is usually confi ned to the edges 
of dense blackberry thickets but can nevertheless 
have important effects by restricting the proportion 
of primocanes that tip-root to form daughter plants 
and thus spread the infestation. Amor (1974a) recorded 
that light grazing by horses reduced the percentage of 
canes forming daughter plants from 96 to 11, whilst 
grazing by cattle practically eliminated it. The authors 
have often observed blackberry stands heavily browsed 
by deer at their edges so that most or all shoots are 
truncated. Once fi re has removed the dense mass of 
entangled canes, browsing animals have ready access 
to the new shoots. Despite the apparent potential for 
the occurrence of a high level of browsing it happened 
at only one of the plots used in this study.

One obvious explanation of why browsing was 
very light is that the populations of browsers may have 
been substantially reduced by death or displacement 
during the fi re or starvation immediately afterwards. 
Remaining herbivores may have had an overabundance 
of food during the subsequent period of prolifi c growth 
of many plant species, so that individual blackberry 
shoots had a very low chance of being consumed. 
Mason (2003) provides some interesting personal 
observations of sambar deer responses to the Victorian 
bushfi res and suggests that the territorial behaviour and 
lack of herding in this species make recolonisation of 
burned areas by large numbers of deer unlikely over 
the next few years. 

CONCLUSIONS
After the summer wildfi res of 2003 in north-east Victo-
ria, a large proportion of blackberry crowns were found 
to be dead, particularly in areas where fi re intensities 
had been high. However there was always suffi cient 
below-ground material remaining to produce rapid re-
growth of blackberry in the fi rst season after the fi res. 
Regrowth consisted of canes developed from crowns 
that survived the fi res, and canes arising as suckers 
from surviving roots. Although the growth rate of 

canes arising from root suckers was somewhat lower 
than that of canes from crowns it seems unlikely that 
the difference would have much consequence for the 
outcome of competition between blackberry and other 
species. It seems likely that the relative growth rates 
of all canes in the high light, high nutrient post-fi re 
environment will be suffi cient to ensure that thickets 
of blackberry rapidly re-form.
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