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Introduction
The workshop on annual grass weeds was
held over two days with approximately
half a day devoted to each of the three
weed groups, wild oats, annual ryegrass
and vulpia. After the reviewers presented
their findings on current knowledge, iden-
tifying any gaps and suggesting future di-
rections, participants were divided into
three workshop groups. Through a
facilitator, each group was requested to
identify issues and research and adoption
needs. The groups were given explicit in-
structions not to dwell on mechanisms for
deploying the work, and no attempt was
made to rank the findings. Facilitators were
requested to summarize the discussion
and present these in a plenary session. The
workshop findings were subsequently col-
lated and organized by the authors into
the following recommendations.

WILD OATS
1. There was general consensus that cur-

rent work was appropriate, and some
aspects need to be expanded.

Recommendation
(a) Work on competition and resistance

monitoring should be maintained.
(b) Work on ecology and bio-economics

should be expanded according to the
recommendations below.

(c) Biological control should place empha-
sis on continuation of the survey work,
and be expanded to reduce dew depend-
ence through improved formulation
and examination of the possible
synergistic role of low rates of herbicide.

2. Much of the Australian data on wild
oats has been collected from experi-
ments undertaken in the northern grain
region (northern New South Wales and
Queensland). There has also been a
strong reliance on northern hemisphere
agro-ecological data and findings, par-
ticularly from studies undertaken in
the UK.

Recommendation
More region-specific data are required on
general wild oats ecology, and particularly
on recruitment. Regional data are re-
quired on seed bank dynamics, especially
for pastures and hay/silage crops, and
seed bank decline data are needed for
Mediterranean regions. Particular refer-
ence was made to determining:
(a) the impact of controlling seed set in the

final year of cropping and to take ad-
vantage of the pasture phase to deplete
the wild oat seed bank

(b) the value of crop competition versus
increased crop density

(c) the value of early sowing in relation to
differing genotypes for crop maturity

(d) the influence of wild oats occurring in
weed mixtures and ramifications for
management

(e) the frequency of herbicide resistance
genes and the likelihood of herbicide re-
sistance being promoted by certain
management strategies.

3. Tillage/farming systems experiments
have historically been designed to study
crop performance, assuming weeds
could be controlled with herbicides. Al-
though some trends in the behaviour of
weed species have been noted (e.g. in the
long-term Wagga trial), we have no un-
derstanding of the mechanisms in-
volved and hence lack the ability to
predict species’ responses.

Recommendation
Data are required on the behaviour of wild
oats populations under different tillage
methods. Effects of stubble management
and allelopathy on emergence dynamics
and seed banks need to be assessed for
direct drill, minimum and zero tillage sys-
tems compared with conventionally pre-
pared seedbeds (full cultivation involving
several passes).

4. The data from (1, 2 and 3) are neces-
sary to develop effective and robust

management strategies which give bet-
ter control of populations and reduce
the cost of control.

Recommendation
Control options need to be evaluated, us-
ing bio-economic models, to assess:
(a) a range of crop/pasture rotations
(b) the economic value of achieving low

population densities
(c) the relative merit of short term man-

agement (current crop/year) versus
long term decision making policies

(d) opportunities for reducing herbicide
usage through patch spraying.

Evaluation models and principles should
be developed using northern data and ap-
plied to southern and western situations
as regional data become available.

5. It would be useful to collect data on the
levels of wild oat contamination in
harvested grain, the extent and cost of
cleaning grain for sale, and of farmer-
saved seed being sown on farms. What
proportion of farmers are spreading
wild oats by sowing contaminated
seed? How successful is the cleaning of
grain for sowing and what is the ben-
efit/cost?

Recommendation
A survey of seed in combines, similar to
that conducted in the UK in the 1970s,
should be considered. The survey should
collect data on the extent and cost of clean-
ing both grain for sale (to give an industry
perspective to this loss/cost) and that re-
tained for grow-on. The proportion of
growers that use cleaned seed for planting
needs to be ascertained along with the ef-
fectiveness of this operation.

It was noted that the level of contamina-
tion is usually inversely related to wild oat
shedding, and factors influencing this need
to be assessed.

6. As a way of validating tactical and
strategic management options it was
suggested that a ‘model’ farm or farms
be established to demonstrate the feasi-
bility/effectiveness of ‘best-bet’ IWM
practices. Because wild oats have no ef-
fective means of dispersal, it is conceiv-
able to eradicate wild oats within a
property using current knowledge, and
that this could likewise be evaluated on
‘model’ whole farms. The eradication
option is particularly pertinent to
properties with herbicide resistant
populations.

Recommendation
(a) Bio-economic modeller evaluate ben-

efits of containment using IWM best-bet
practices, which aim to avoid or mini-
mize resistance, versus eradication
policies for management of herbicide
resistant populations.
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(b) Depending on the outcome of (a),
IWM and eradication packages be for-
mulated and implemented on whole
farms, under CRC advice and supervi-
sion, possibly with regional duplication.

7. It has been suggested that A.
ludoviciana (syn. A. sterilis ssp.
ludoviciana) is spreading/increasing in
frequency in the southern and western
grain regions. This could be a symptom
of modern early sowing trends, reduced
tillage or herbicide use patterns. Evi-
dence to substantiate or reject this sug-
gestion is needed, and to indicate
whether or not this would be important
for IWM or the management of herbi-
cide resistance. It was noted that most
of the ecological comparisons of wild
oats species are based on European
studies. If necessary, these studies
should be repeated in Australia.

Recommendation
More information is needed on the distribu-
tion and relative frequency of the wild oats
species and how the genotypes respond to
management. If differences are found,
ecological comparisons of wild oats spe-
cies will need to be undertaken to develop
species specific management strategies.

Survey information (recommendations
5 and 7) could perhaps be collected in col-
laboration with chemical companies as
part of market research initiatives.

ANNUAL RYEGRASS
There was general consensus that current
research was appropriate, however some
aspects need to be expanded and investi-
gated further.

1. Tillage has the potential to have a large
impact on the behaviour of weed seed
banks. There is also the possibility of
direct effects of tillage on the incorpo-
ration and efficacy of soil applied and
root absorbed herbicides.

Recommendation
There was strong support for research on
the impact of tillage on population dynam-
ics of weeds. Special reference was made
to the need to develop effective integrated
weed management (IWM) for minimum
tillage systems. Particular reference was
made to determining:
(a) the impact of tillage on the distribution

of weed seeds in the soil and resulting
seedling emergence and population dy-
namics of ryegrass

(b) direct effects of tillage on the perform-
ance of root absorbed/soil applied her-
bicides

(c) the impact of stubble retention and row
spacing on changes in ryegrass popula-
tion

(d) changes in the weed spectrum, particu-
larly other grass species, and factors

responsible for these shifts over a vari-
ety of seasons and environments.

2. It would be useful to have information
on the level of ryegrass control required
in each phase of the rotation to prevent
an increase in weed density.

Recommendation
Agriculture WA has developed a model
(Dr. A. Diggle) which can be used to pro-
vide these outputs (biological inputs in the
model may need to be verified and speci-
fied for different environments). If this
model can be obtained, then fine-tuning
the model for other environments could
become a CRC activity. This modelling
project could also investigate the relative
cost/benefits of IWM strategies. Options
for herbicide resistant ryegrass manage-
ment should also be evaluated.

3. Role of farming practices such as de-
layed seeding and increased crop seed-
ing rate in weed management needs fur-
ther investigation.

Recommendation
(a) Evaluate region-specific data for de-

layed seeding and its effect on weed in-
festation as well as benefit-cost analysis
of this technique.

(b) Develop capability to predict germina-
tion response of ryegrass (and other
weeds) after the break of season and
subsequent rainfall events.

(c) Collect regional data on the value of
increased crop seeding rate on weed
suppression and its effect on grain qual-
ity of wheat. Varietal differences in this
response also need to be explored.

4. Weeds such as ryegrass retain their
seeds on the rachis until harvesting.
This plant attribute can be exploited by
catching weed seeds during the harvest
thereby minimizing replenishment of
the seed bank. However, this technique
is relatively new in Australia and needs
some further research.

Recommendation
(a) Explore engineering aspects of seed

catching to improve its effectiveness.
(b) Investigate genetic variability within

ryegrass populations for seed-shedding.
If heritable variation exists, then effec-
tiveness of this technique is likely to be
short-lived.

(c) Role of management practices in im-
proving seed capture also needs investi-
gation (e.g. swathing).

5. It was generally felt that at present
pulse crops are the weak link in weed
management in the rotation. Further
research is required to improve IWM in
pulse crops.

Recommendation
(a) Regional research is required on IWM

in pulse crops, including data on crop-
topping and seed catching.

(b) Extension effort is needed to present
pulse crops as weak competitors and to
emphasise the importance of paddock
selection and appropriate management
in the previous season.

6. There was some support for the concept
of conducting regional demonstrations
of best-bet IWM techniques for the man-
agement of herbicide resistant ryegrass.
Mechanisms to achieve effective con-
duct of these trials needs to be consid-
ered carefully.

Recommendation
(a) It was felt that the CRC should collate

data obtained from these multi-site ex-
periments.

(b) Consideration should be given to
evaluating the dynamics of control of
other grass weeds in any IWM demon-
strations.

7. Some participants felt that informa-
tion on ryegrass management had not
been collated and effectively distributed
to the whole industry.

Recommendation
(a) The Western Australian resistance

management manual was suggested as
a good template to adopt.

(b) For the publication to be effective, re-
gional research data and local experi-
ence should be incorporated for differ-
ent distribution areas.

8. It was generally felt that research on
the role of herbicide mixtures and rota-
tion of groups in retarding resistance
development was a low priority.

Recommendation
This research should be based on model-
ling resistance dynamics and herbicide
management as there are practical prob-
lems of methodology and questionable
reliability due to random gene frequencies
in conducting this research.

9. Exploratory research to identify organ-
isms capable of controlling ryegrass
was supported.

Recommendation
Further consideration should be given to
the likely success of this approach in highly
disturbed annual cropping systems.

VULPIA
1. All groups indicated that population

dynamics in both crop and pasture
phases should receive some input. It
was emphasised that in cropping sys-
tems, all stages of the rotation should
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be considered as a potential area for
imposition of viable management op-
tions, and not just restricted to the
stage where interference from vulpia
is a known problem. Although vulpia
density in crops may not be high,
enough seeds may be produced to pro-
vide problems in the following pasture
phase. As such, the dynamics of the
weed needs to be monitored through all
stages in the rotation. It is possible that
the weak point in the weed’s cycle might
occur during what is currently consid-
ered the non-problem phase of the rota-
tion.

Recommendation
Two major areas suggested for investiga-
tion were pasture ecology and seed ecol-
ogy:
(a) Pasture ecology would include exam-

ining ways to increase competition from
companion species in the sward; study-
ing the impact of perennial species in the
sward; and evaluating the impact of the
environment on plant populations.

(b) Seed ecology is to include a further as-
sessment of the extent of seed carryover
and its vitality/viability over summer,
and dormancy, and the influence of
management and environment on these
factors.

2. With respect to grazing/pasture man-
agement in annual and perennial sys-
tems, it was considered that emphasis
is needed at the community level since
pastures consist of species mixtures and
not monocultures. Removal of one spe-
cies may simply lead to replacement by
another species. Similarly, the sowing
of an additional species might achieve
a change in composition of the remain-
ing species including vulpia.

Recommendation
The need to integrate grazing and pasture
management strategies with other IWM
inputs such as herbicide, slashing, silage
making etc. was emphasised, together
with the necessity and frequency of ongo-
ing management as distinct from one-off
applications.

3. Although there are very few economic
data on vulpia management it was
considered that bio-economic model-
ling should be considered as a way of
evaluating management options.

Recommendation
It was felt that the range of management
options that could be considered for appli-
cation during the different phases of rota-
tions, should be evaluated. These options
should again include those phases of the
rotation where vulpia is not regarded as
being a problem. Various combinations of
inputs imposed sequentially in successive

stages of the rotation also need to be
evaluated. Note: at this stage, there may
not be sufficient information to implement
this approach.

4. IWM systems include herbicides, but for
vulpia, few effective herbicides are cur-
rently available. The effect of current
herbicides on non-target species in the
sward and the impact on sward com-
position has not been fully explored
and is not well understood.

Recommendation
In particular, it was felt that herbicides
need to be screened for non-clover pas-
ture legumes and native grasses.

5. Some evidence suggests that subtle dif-
ferences in amount and type of
allelopathic compounds can produce
major changes to the pasture sward
over time.

Recommendation
All groups considered that pasture
residues and their management were
worthy of further study. The possibility of
reverse allelopathy was also considered
important, as was burning. V. fasciculata
should also be included in all these studies.

6. There have been few investigations into
the biological control of vulpia.

Recommendation
The need to instigate biological control
studies at Montpellier was emphasised by
two groups as part of a potential IWM pro-
gram. It was also suggested that at a local
level, the search for useful pathogens
should be ongoing.

7. The build-up in resistance to herbicides
by some of the major weeds has focused
attention onto re-evaluating tillage
systems.

Recommendation
Vulpia should be included as one of the
priority weeds in any research program
investigating the influence of tillage sys-
tems on weed management.

8. Promising results were presented on the
use of diuron for vulpia control in
Western Australia and further evalua-
tion of it and metribuzin seem war-
ranted.

Recommendation
Further work would be worthwhile to de-
fine optimal application rates of diuron
and metribuzin and to assess the reliability
of these treatments.

9. One group considered that even where
reasonable guidelines for the long-term
management of vulpia are available,

adoption by landholders was regarded
as a problem, especially in New South
Wales.

Recommendation
Reasons for this poor adoption rate could
be explored in a survey.


