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Summary
Recent research on the biology and ecol-
ogy of blackberry (Rubus fruticosus L.
agg.) is reviewed and several priority ar-
eas for future research highlighted. Elu-
cidation of the taxonomy of the different
taxa in the species complex is a high pri-
ority. Such research results could form a
basis for further exploration in southern
Europe for other strains of the rust Phrag-
midium violaceum. Continuation of
monitoring of rust-infected blackberry at
pasture sites in southern Victoria should
be maintained and extended to black-
berry in natural ecosystems. A major area
for research is revegetation with native
species of sites where blackberry impact
is being reduced by a combination of dif-
ferent control methods, including fire
and herbicide application. Integration of
these different control methods with the
biology and ecology of the various taxa
will be necessary to develop more effec-
tive management systems for blackberry
control in pastures, natural ecosystems
and forest plantations.

Introduction
The CRC for Weed Management Systems
(CRCWMS) held the fifth in its series of
workshops on the management of indi-
vidual weed species at Albury, New South
Wales, in December 1997. On this occasion
the workshop focused on the aggregate of
somewhat similar species known collec-
tively as blackberry (Rubus fruticosus L.
agg.). The main aims of the workshop and
hence of these proceedings were:
• to review past and current research on

blackberry biology and ecology;
• to formulate integrated management

systems for more effective manage-
ment of blackberry in southern Aus-
tralia.

The latter aim is one of the goals of the
CRCWMS for about 15 major weeds of
southern Australian ecosystems, one spe-
cies complex of which is blackberry.

Whilst blackberry is a major weed of
pastures, natural ecosystems and planta-
tion forestry, emphasis was placed in
workshop discussions on the impact of the

(1996) listed four major aspects of the
blackberry problem:
• degradation of the natural environ-

ment by compromising habitat values
as a result of crowding out and sup-
pressing the growth of native vegeta-
tion and by providing harbour for in-
troduced birds and animals;

• restriction of access to areas of public
land for management purposes;

• restriction of access by visitors for rec-
reational activities;

• ability to spread to adjoining areas of
private land, thereby reducing the pro-
ductivity of land for forestry, agricul-
ture or horticulture.

To this list may be added aesthetic consid-
erations and also the threat posed to
populations of certain native plant species
that are already rare or endangered (see
Briggs 1998 and Davies 1998 for further
details). Clearly, management of black-
berry populations is an urgent priority for
managers of natural ecosystems.

The presentations and discussions at
the blackberry workshop were formulated
to help address the following two ques-
tions. How can further research into dif-
ferent control methods for blackberry fa-
cilitate the development of weed manage-
ment systems and their application? And
how best can the CRCWMS spend its lim-
ited funds (at present about $A175 000 a
year on blackberry-related research) to
strategically target priorities for research
on blackberry biology and management?

Past, current and future research
Since 1996, the CRCWMS has placed con-
siderable emphasis on funding an im-
proved understanding of the taxonomy of
the many species that go to constitute the
blackberry species aggregate. Significant
progress has been made already, using
both morphological and molecular ap-
proaches (see Evans et al., 1998). Such
taxonomic research is important because
it will provide a sound basis for assessing
the effects of the pathogen Phragmidium
violaceum and its many strains on the dif-
ferent species (and hybrids) of the host.
Such CRCWMS-funded research may
well lead to releases of other strains of rust
that are either more pathogenic to Rubus
taxa at present not affected by the existing
strains or else better adapted to persist in
less humid climates where rust is cur-
rently performing poorly. There is clearly
a need for more complete collecting of Ru-
bus material in southern Australia so that
it may be better matched taxonomically to
existing European collections. The CRC-
WMS is committed to funding such a col-
lection. It is highly likely also that further
exploration in southern Europe will be re-
quired in the near future to better match
the effectiveness of rust strains, host taxa
and climate, so that repeated infection of
blackberry by rust can occur and thereby

weed on natural ecosystems as a basis to
further refine its management. No manag-
ers of plantation forests participated in the
workshop, although blackberry also oc-
curs as weed in these systems. The magni-
tude of the impact of blackberry can be
gauged, however, by the estimated cost of
$NZ10 million a year to plantation for-
estry in New Zealand (Pennycook 1998).
The management principles discussed
subsequently for other ecosystems will
also be applicable to plantation forests.

For pastures, natural ecosystems and
forest plantations, blackberry is one of the
most important weeds of southern Aus-
tralia in areas with an annual rainfall of at
least 700 mm. In 1984, Field and Bruzzese
estimated that the annual cost of black-
berry to Australia in terms of production
loss was $A42 million and the annual ben-
efit $A660 000 (in terms of fruit produc-
tion and honeybee population increase).
The cost of blackberry to the Australian
economy has probably increased in real
terms since that time (see James and
Lockwood 1998). Although the present
overall distribution of the species aggre-
gate may not be increasing any further,
there remains the potential of individual
species’ distribution to enlarge and/or to
fill in areas already colonized and, thus,
for the impact of blackberry to continue to
be major, in both economic and bio-
diversity ‘loss’ senses.

Blackberry has many of the biological
attributes which make it a successful weed
– its canes are spiny, it forms dense thick-
ets that may shelter pest animals (foxes
and rabbits), it has biennial canes and a
perennial root system, it is able to propa-
gate vegetatively from ‘daughter’ canes,
and it produces large quantities of fleshy
fruits attractive to birds, foxes and hu-
mans. With the exception of one taxon (R.
ulmifolius) that produces seed sexually,
seed of all other taxa is produced apomic-
tically. The combination of these attributes
enables blackberry to invade successfully
and persist in natural ecosystems, pas-
tures and forestry plantations. The in-
vaded natural ecosystems are often on
public land, for which Bruzzese and Lane
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reduce blackberry impact in southern Aus-
tralia.

At present Rubus nomenclature may
differ between different State herbaria and
floras. The need for a revision of Rubus
taxonomy as part of the Flora of Australia
series is urgent. The geographic distribu-
tion within southern Australia of these
different taxa is poorly known at present
and once a reliable and usable key to the
taxa is constructed, such distributional in-
formation will be able to be collected and
species-specific management be imple-
mented. The fact that some taxa are
known to occur in mixed populations may
add a further complexity to management,
such as in relation to herbicide efficacy
(Bruzzese and Lane 1996). It is heartening
to know, however, that the genotypes of
blackberry and other berries grown com-
mercially do not have weedy characteris-
tics (McGregor 1998).

Fire and herbicides are often used in
combination when attempting to control
blackberry in natural ecosystems. The
CRCWMS is funding a new Ph.D. project
(see Davies 1998) on the effect of herbi-
cides on native species and on re-
vegetation strategies after various control
methods have been implemented on
blackberry-invaded areas. Research on
this topic is urgently required if the impact
of blackberry is to be reduced in the longer
term. A related aspect of the ecology of
blackberry-invaded vegetation that needs
further research is the interactions be-
tween blackberry and some of the native
plant species, such as Grevillea iaspicula,
which are endangered by the continuing
presence of blackberry (Briggs 1998).
Whilst the CRCWMS is not actively fund-
ing such research, it is maintaining contact
with researchers on this topic in both the
NSW National Parks and Wildlife Service
and in a CSIRO Plant Industry Ph.D.
project on G. iaspicula funded by Environ-
ment Australia.

A further major area to receive present
CRCWMS funding is the continued moni-
toring of the effectiveness of Phragmidium
on blackberry populations at two sites in
southern Victoria. At these sites, moni-
tored since 1984, growth and productivity
of blackberry is being reduced by rust in-
fection (Mahr and Bruzzese 1998). The
CRCWMS has decided that it is important
to document the floristic changes that are
beginning to occur in response to the re-
duced impact of blackberry. Both sites
presently being monitored are in pasture;
extension of the range of sites to include
an invaded natural ecosystem would add
to our long-term understanding of the im-
pact of blackberry.

Research on control of blackberry
populations by application of herbicides
has been particularly productive. Much
information been compiled on this topic
and its applicability tested in the field (see

e.g. Dellow and Milne 1995, Bruzzese and
Lane 1996, Amor et al. 1998). Such research
arose partly from the declared noxious
status of blackberry in all Australian
States. It is known that the effectiveness of
herbicide application can vary with differ-
ent species of blackberry (Bruzzese and
Lane 1996). This aspect could usefully be
pursued in regions where some taxa are
more heavily affected by rust than others
and the micro-distribution of the different
taxa is changing with time. The interaction
between rust infection and lower rates of
herbicide application may also be a useful
topic for future research.

Four native species of Rubus have been
described for southern Australia – namely,
Rubus hillii, R. rosifolius and R. parviflorus
in south-eastern mainland Australia
(Harden 1990) and R. gunnianus endemic
to Tasmania (Curtis 1975). Apart from
their taxonomy, little is known about the
ecology of these species. Why are they less
aggressive than their European conge-
ners? Knowledge of the ecology of these
native species, compared to some of the
naturalized European species, may yield
results useful in further refining manage-
ment of natural vegetation presently in-
vaded by blackberry sens. lat.

An allied topic for future research con-
cerns the comparative ecology of the dif-
ferent introduced Rubus taxa in Australia.
We know from Amor (1971) that some
species, such as R. cissburiensis, are much
more weedy than some others, such as R.
procerus. Consequently, it could be in-
structive to investigate the following ques-
tions. Do all Rubus taxa have similar cli-
matic ranges? The different leaf area indi-
ces of the taxa may account for some
records of different responses to herbi-
cides shown by the taxa. Do different rates
of leaf growth of the taxa account for dif-
ferences in infection by Phragmidium? Is it
necessary to know the cytogenetics of the
different taxa naturalized in Australia as a
basis for predicting the potential for pro-
duction of new hybrids? Do all taxa have
similar seed longevities in the soil? By in-
creasing understanding in these areas, the
future management of blackberry may be-
come more tractable.

Development of an integrated
management system for blackberry
The major challenge for future research
seems to lie in the combination of different
control methods (physical (especially the
use of fire), chemical, biological and reha-
bilitation) into an overall management
system for blackberry. In the words of
Bruzzese and Lane (1996):

‘No weed control technique used in
isolation will succeed as well as the use
of a range of techniques. It is therefore
important to consider every control op-
tion available when planning a control
program. Land managers must assess

each situation and develop a program
which achieves an acceptable level of
control and rehabilitation utilizing an
acceptable amount of resources (time,
labour and money)’ (p. 27).

Whilst control of blackberry in pasture has
been shown to be technically feasible (see
Bruzzese and Lane, 1996), it is neverthe-
less essential that seed of competitive pas-
ture plants be sown and their growth fos-
tered to prevent re-invasion, either by
blackberry or some other weed. These
principles can also be applied to natural
ecosystems, although if competitive na-
tive species are not already present at a
site, the decision to introduce them could
be difficult in some circumstances. Some
regeneration of native species is occurring
in blackberry-invaded areas as the effects
of rust weaken blackberry growth and re-
duce the production of ‘daughter’ canes.
For instance, in the Strzelecki Ranges in
southern Gippsland, Victoria, Senecio
linearifolius (native groundsel) is becoming
dominant and preventing further inva-
sion of weeds, including blackberry. This
example gives some confidence that after
treatment blackberry can be kept under
control in natural ecosystems, although
competitive native species may not be
present at all sites, especially in drier con-
ditions. Whether seed of native species
needs to be sown or not will depend on
the composition of the soil seed bank and
whether a seed source for such native spe-
cies exists. If not, seeds of co-existing and
competitive native species will need to be
collected and sown artificially. As fire is
often used to control blackberry, along
with the strategic use of herbicides, native
species which require fire to break seed
dormancy would need to be sown before
the site is burnt. The management objec-
tives at the site will also influence the role
of competitive native species. For instance,
if blackberry is threatening an endangered
species, the introduction of competitive
species at a site may not be desirable and
other long-term methods of controlling
blackberry will need to be adopted.

An integrated management system for
blackberry will always be more difficult
for areas close to water where the use of
herbicides may be limited, the chances of
soil erosion greater and the terrain often
steeper. The workshop identified the de-
velopment of strategies for control of
blackberry in riparian habitats (e.g. should
control start upstream or downstream?)
as a major issue for management of
such land. Sorensen (1998) reminded the
workshop of the importance of episodic
flooding events in the distribution of
blackberry in catchment systems, such as
in north-eastern Victoria. Floods may also
create newly eroded sites for blackberry
invasion or re-invasion. From results of
other research projects, it is known that
some native species are little affected by
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application of the herbicides recom-
mended for blackberry control, especially
if they are not actively growing at the time
of spraying. Less is known, however, of
the responses to herbicides of some of the
riverine native plants that may co-occur
with blackberry along waterways in
southern Australia. An integrated man-
agement system for this ‘worst-case’ sce-
nario is a long way off but certainly needs
future attention.

Finally, one of the more undesirable at-
tributes of blackberry is that it provides
shelter for pest animals (foxes and rabbits)
and food for foxes and introduced birds,
as well as for native birds. The CRC for
Vertebrate Pest Management (CRCVPM)
exists to achieve more effective control of
foxes just as the CRC for Weed Manage-
ment Systems exists to reduce the impact
of blackberry and other environmental
weeds, many of which are fleshy-fruited
and attractive to vertebrate pests. If the
CRCWMS is to succeed in its formidable
task of further reducing the impact of
blackberry in southern Australia over the
next 4.5 years, it will need to maintain con-
tact with the CRCVPM and even collabo-
rate with it on projects of mutual interest.
If seed availability is limiting blackberry
spread, then integrated management sys-
tems for blackberry in different southern
Australian ecosystems must be more
closely linked with management of verte-
brate pest species, such as foxes, in the
same regions.

As with management systems for all
weeds, more effective extension of the al-
ready-available research results and tech-
nology will be required before blackberry
management systems can be implemented
by land managers. In planning a more ef-
fective extension program for blackberry
management, the problem of absentee
landholders is considered to be a major
impediment. Such absentee landholders
must be targeted for education concerning
their obligations. The provision of accu-
rate instructions for volunteers assisting
with blackberry management is also im-
portant, particularly when dealing with
sites where rare and endangered native
species are present (Briggs 1998). Publica-
tion of ‘The blackberry management
handbook’ (Bruzzese and Lane 1996), to-
gether with the holding of this workshop
and publication of these proceedings, all
provide a basis on which a more effective
extension program can be planned as part
of a truly integrated management system.
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