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Annual grass control strategies in a perennial pasture system 
A systems approach to reduce annual grass in perennial pasture systems 

 to ultimately improve meat and wool quality post farm. 
 

2019 Results Report 
 
 
 
 

Advisory group members; 
Wayne Burton, Rich de Fegely, Hayden Price, Rob Shea; PPS Project Manager, Ash de Clifford; Tyler’s Rural, Tess 
McDougall and Jo Cameron; Agriculture Victoria, Ararat. 
The advisory group considered a range of possible control methods, focusing on barley grass, these were 
implemented as detailed in this report on member farms in 2019. 
 

Background 
The incursion of annual weeds into pastures and a reduced number of herbicide options for their control has 
prompted PPS to look for a broader range of management techniques on which this three year on farm 
demonstration is focused.  

Barley grass (predominately), brome and silver grasses continue to be an issue in pastures, especially after 
periods of dry conditions and perennial pasture thinning. These annual grasses have huge impact on the ability of 
growers to turn off seed free meat and wool, thus incurring price downgrades to various extents, in addition to the 
price downgrades there are significant animal health issues that arise from the sharp seeds. The invasion of 
annual grasses also has a deleterious effect on desirable pastures; competing for light, nutrients and moisture. 

Current control methods are mostly herbicide based with some mechanical techniques also carried out in the 
form of slashing or hay making.  Current practices are not reducing the problem sufficiently to minimize the 
impact of the invasive weeds. Barley grass has benefited from the increase in soil fertility associated with pasture 
improvement and has become an increasing problem since the dry years of 2014 – 15. 

PPS is testing for herbicide resistance on selected member farms to gauge if resistance is an emerging problem 
locally, initial results are available in this report. 

PPS members are currently exploring alternative methods of annual weed control which are outlined below: 

- Pasture competition – Over sowing productive species into older perennial pastures to reduce the 
opportunity for annual grasses to invade the pasture. 

- Dry sowing of clover – Sowing clovers in late summer to have them emerge at the autumn break to 
increase early competition. 

- Spray topping – Employing optimal timing of spray topping practices and investigation into alternative 
chemical options. 

- Seed removal options – Hay, silage or mechanical topping. The use of silage has been shown to be 
effective in the region but has not been widely adopted by producers. A successful demonstration could 
change this. 

- Grazing management – Using sheep or cattle to harvest bulk feed early in the season, with the aim to 
reduce seed set over several seasons. 

PPS aims to demonstrate single or combined methods of reducing annual grass weeds in perennial pasture on 
member farms.
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PPS annual weed control in perennial pastures (2019-2021) 
Year one of the project focused on barley grass (Hordeum leporinum) control as it is proving to be the most prolific 
and problematic annual grass issue in the region. It is thought that, if found, a successful reduction method for barley 
grass would also be useful on other annual grass weeds with the possible exception of silver grass (vulpia spp.). 
 
The botanical name of barley grass means barley (Hordeum) and hare like (leporinum) it is the dominant annual weed 
species in areas of rainfall above 425mm/year (B. Fleet and G.Gill, 2012) 
 
Barley grass came from Europe and Asia (Agriculture Victoria, 2019), entering Australia quite soon after European 
colonisation. Many samples were collected and identified by 1850 and it was widespread in southern Australia by 
1880. It most likely came to Australia in fodder for horses and has proven to be well adapted to Australian conditions.   

It is interesting to note that it has been introduced to 
North and South America but is not dominant in 
pastures.  
 
While barley grass can produce large quantities of 
pasture feed, especially in autumn, it becomes a 
problem when seed is set causing animal health 
issues due its sharp pointy seed heads. Large 
infestations of barley grass can also reduce the 
persistence of perennial grasses through increased 
completion for moisture and sunlight. 
 
Barley grass infestations can produce a prolific 
number of seeds, the highest count in this year’s 
results equated to over 21 million seed heads per 
hectare.  At an estimated 25.3 seeds/head from 27.5 
spikelets/head with 92% fertility (Halloran, G.M. and 
Pennell, A.L., 1981) severe barley grass infestations 
can result in prolific seed numbers to carry over to 
the next year (see equation 1). 
 
A May autumn break and frost free conditions can 
result in huge numbers of barley grass plants in 
pastures. Barley grass growth can be severely 
affected by frosts, but it is rarely killed by them.  
 
The glumes and awns of barley grass are rough and 
sharp assisting in anchoring it to the soil helping 

germinate and establish. The seed is a problem in pasture, hay and silage, causing eye injuries to sheep and reduced 
wool quality (Western Australian Department of Primary Industries and Regional Development (DPIRD), 2019).  

 

  

 

                
             

         
                         

                              

       
 

Seed head counts from demonstration site measured at random in a set square; 
 

      
          

                    
          

       
   

 
Individual seed count and fertility estimation; 
 

Equation 1: Seed head counts and potential viability of barley grass using a count from a paddock in the project 

Figure 1: barley grass infestation near Stawell, 2019 
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Introduction 
Understanding of the factors affecting the population dynamics of annual grass weeds can enable better selection of 
weed control strategies. A review of control methods found that if bare ground was minimised during autumn and early 
winter a reduction in annual grasses establishment and subsequently seed production was observed.  
 

Rotational grazing reduced the estimated 
annual species population growth (K. Tozer 
and D.Chapman and P. Quigley, 2008) 
 
Infestations of barley grass can have a 
severe effect on new pasture establishment 
by outcompeting the newly sown seedlings. 
The late Tom Morgan (Dept.of Ag) conducted 
a weed seed longevity project in conjunction 
with the Waite Institute in the early 1990’s. 
The trial was conducted on the property of a 
PPS member; Price Pastoral at Eversley. It 
concluded that “controlling seed set in two to 
three consecutive years appears to reduce 
barley grass to the level where it will be safe 
to sow pasture early in the subsequent year”. 

 
All assessments on demonstration sites were 
undertaken by Rob Shea; PPS Project 
Manager, Tess McDougall; Agriculture 
Victoria, Ararat and Rachael Campbell; 
Agriculture Victoria, Ballarat, during the 
months of October and November 2019. 
  

Figure 2 seed reduction at Eversley trial 1990 – 1992 

Figure 3: Tess McDougall Counting barley grass at Mooney's Gap, 2019 
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Pasture Composition measurements: 
Visual assessments were made in spring, the method had previously been calibrated using the “pasture stick” method 
and had proven to have sufficient accuracy for the purpose of the demonstration. All points were GPS recorded.  
 
 

Dry matter measurements: 
Two sites were measured for pasture growth using pasture cages to exclude grazing. Feed was cut and samples were 
dried and measured for dry matter production. 
 
 

Seed head counts: 
Barley grass seed heads were counted in spring to assess differences in demonstration treatments. Seed heads 
within a 40 x 40 cm square were counted on site or cut and dried then counted at a later date. 

 
 

Seed maturity: 
The assessments found a large disparity in the maturity of barley grass seeds. Figure 4 shows seed heads collected 
within a 10 metre radius on the same day at Mooney’s Gap in late October. 
 
 

 
Figure 4: Seed heads collected on the same day, Mooney's Gap, November 2019 
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Demonstration 1: Sowing into existing pasture 
Objective: To increase competition by over-sowing in old pastures using desirable, fast growing species to crowd 

out annual species such as barley grass.  
 
Grazing cereals were sown into the Joel South and Tetila Ryegrass was sown at Mt Dryden around 10 days after the 
autumn break. Details are shown in table 1. 

Treatments 
Table 1 Sowing into existing pasture sites and methodologies 

2019 sites Location Existing 
Pasture 

Weed 
control 

Variety Date  
sown 

Seed row 
 spacing (cm) 

Mount 
Glen 

Joel 
South 

Lucerne Glyphosate 
2 4 D 

Barley/ Oats/ Ryecorn @ 
110 kg 

18/5 25 

Marenda Mt 
Dryden 

Phalaris/ 
sub clover 

Nil Tetila Ryegrass  
5kg & 10kg 

28/4 15 

 

 Mount Glen results: 
The grazing cereals were sown in separate strips into an old lucerne stand and assessed for spring pasture 
composition and barley grass content. The results showed no useful suppression of Barley Grass when assessed in 
spring. 
 

 
Figure 5: Mount Glen spring pasture composition 2019 

The paddock was sprayed after assessment to remove current pasture in preparation for a summer fodder crop to be 
followed by forage cereal in 2020, followed by lucerne in 2021. 
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Figure 6: Mount Glen trial site spring 2019 

 

Marenda results:  
Tetilla is a fast growing tetraploid ryegrass and was sown into the existing phalaris/sub clover pasture. Two sowing 
rates were demonstrated; 5 kg/ha and 10 kg/ha. The demonstration was measured for dry matter production and 
pasture composition was assessed in spring. 
 

 
Figure 7:  Marenda site Dry Matter production 
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Figure 8: Marenda site spring pasture composition 

The dry matter results show an increase of 949 kg/DM/ha in the 10 kg/ha ryegrass sowing rate treatment when 
compared to the control. The control area produced 256 kg/DM/Ha more than the 5 kg/ha ryegrass treatment. The 
results reflect the large amount of biomass that barley grass can produce in favourable seasons. 
 

 
Figure 9: Marenda seed head counts 

 
The spring barley grass seed head counts show a slight decrease in the 5 kg/ha ryegrasstreatment, but it would not 
be sufficient to reduce barley grass germination in following years.  
 

Discussion:  
The over-sowing of grazing cereals or ryegrass did not produce any worthwhile reduction in barley grass in the 2019 
demonstration. Discussions have suggested that increasing seeding rate and/or reducing seeding row spacing may 
produce better results. Although some host farmers have suggested that caution should be used so that existing 
perennial plants are not affected, especially if drier than average conditions occur during the growing season. 
The PPS project advisory group will discuss changes to the methodology for this demonstration for 2020 and 2021. 
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Demonstration 2: Hard seeded legumes 
Objective:  To assess if competition provided by hard seeded legumes will control annual grasses in multiple years - 

(1) Can early sown Arrowleaf provide competition for annual grasses? 
(2) Will residue of hard seed germinate in subsequent years & suppress annual grasses? 
 
This demonstration is based on information provided to PPS members at a legume workshop in October 2017 by Dr 
Belinda Hackney (NSW DPI), where trial work has proven successful in introducing clover into existing pastures by 
direct drilling prior to the autumn break. PPS aimed to demonstrate the method and also to evaluate if the effect of 
adding hard clover to the seed bank will increase pasture competition in subsequent years and reduce barley grass 
establishment through increased competition. 
 
PPS selected six sites offered by members and supplied scarified and unscarified seed to be evenly mixed and used 
at 8 kg/ha. 
 

Treatments  

Table 2:  Hard seeded legume sites and methodologies 2019 

 

Results: 
Only three of the sites were successful in establishing Arrowleaf Clover; Ararat (2 sites) & Addington. This was despite 
both sites having a large amount of annual grasses observed in 2018 prior to the trial beginning.  
Soil type, large weed seed bank and sowing depth may have been factors in the failure to get a useful establishment 
at the other sites. 
 

 
Figure 10: arrowleaf shown as a percentage of paddock composition, all sites, spring 2019 
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2019 Sites Locality Soil Date sown Method 

Cuyuac Nareen Clay loam 27/5/19 Broadcast, rolled 

McLean Joel South Sandy loam 27/3/19 Direct drilled (DD), disc 
depth10mm spacings 

Rockvale Addington Clay loam  5/5/19 DD 

Ben Nevis Farms Tulkara Sandy loam 4/5/19 DD 

Mullingar Ararat Loam 6/3/19 Light scarify, broadcast, 
Heavy stocking rate 

Mullingar 
(Scarified seed 
only) 

Ararat Loam 6/5/19 Chemical weed control, 
broadcast, heavy stocking 
rate 
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The paddocks will be revisited to assess if there the ability to germinate and suppress annual grasses in subsequent 
years.  
 

 
Figure 11: Clover at Mullingar site, spring 2019 

Observation 
The seasonal conditions of 2019 with a very good, if not late (May 3

rd
), autumn break gave PPS a chance to evaluate 

the effect of a good clover germination in reducing barley grass. 
 
PPS member, Matt Kindred from Lake Lonsdale, had targeted a paddock which was dominated by barley grass in 
2018 for a winter clean in 2019.The balansa seed in the paddock had a mass germination after the break and proved 
successful in suppressing the barley grass growth during winter. Unfortunately the effect did not continue and   
the barley grass came through quite late in the spring and although short it seeded well. 
Matt let the balansa set seed and in late spring put stock in the paddock to graze the clover and of course they left the 
unpalatable barley grass behind. 
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Figure 12:  Stawell airport rainfall data 2019 

The result suggests that even when the barley grass growth is suppressed by good clover establishment; it will be 
able to set sufficient seed to remain a problem in subsequent years. 
 
PPS will monitor all paddocks in the clover demonstration for the next two years to assess any reduction in barley 
grass content. 
 

 
Figure 13: Tess McDougall and Matt Kindred discussing the effect 
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Demonstration 3: Chemical options and resistance testing 
Objective: To assess conventional spray options for the removal of annual grass species  

Treatments: 

Spray Topping 
It has been anecdotally reported that spray topping isn’t working with drier conditions and suboptimal results are being 
received. PPS assessed two sites which had successful spray topping results from treatments in 2018. Both used 
adapted techniques from the conventional methods. 

Double Spraytop – Glyphosate 
A paddock at “Quamby” Dobie with a heavy barley grass infestation was being prepared for a new pasture in 2019 
and was spray topped in spring 2018.  
Visual assessments showed an almost complete elimination of barley grass in the sprayed paddock in 2019 when 
compared to adjacent unsprayed areas near fence line. 

 
Figure 14: Treated and control areas at Quamby 

While the result allowed for new pasture established in 2019; there was a late seeding of barley grass in November 
with several plants shooting up small seed heads. 
 

 
Figure 15: Barley grass seed heads at Quamby, mid December 2019 

Higher spray rate: 
The paddock which hosts the PPS pasture variety trial at “Millbanks” Elmhurst was spray topped on October 24

th
  

2018. The pasture was established in 2009 with Holdfast GT and Australian II phalaris as well as sub clovers.  
The phalaris has persisted well and the paddock has good clover content but in recent years it has become heavily 
infested with barley grass. It was spray topped with 1 l/ha of Gramoxone in spring 2018 with good results. 
The spraying was undertaken on October 18

th
 2018 and timed to cover as much of the barley grass germination 

spread as possible. 
 
Seed head counts were undertaken on October 15

th
 2019 to measure the effectiveness of the 2018 treatment and 

showed a large reduction in the areas spray topped. 
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Table 3: Results from 2018 spraytop at Millbanks (assessed 15/10/19) 

  Site Seed heads/0.16 
sq M 

Est seed 
heads/sq M 

Est seed 
heads/ha 

Sprayed 1 0 0 0 

 2 0 0 0 

 3 0 0 0 

 4 0 0 0 

 5 1 6 62,500 

 6 0 0 0 

 7 0 0 0 

 8 0 0 0 

 9 5 31 312,500 

 10 0 0 0 

 Average   37,500 

Unsprayed 1 199 1,244 12,437,981 

 2 180 1,125 11,250,000 

 3 222 1,388 13,875,000 

 Average   12,520,994 

 
Later in the season (December 12,

 
2019) a further assessment showed a late barley grass seed head emergence on 

the higher parts of the paddock, which was unexpected and means that the paddock will still have a barley grass 
infestation in 2020.  
 

 
Figure 16: barley grass regrowth Millbanks, December 2019 
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Emerging chemical options 
Demonstration advisory group member Ash de Clifford, agronomist at Tylers Rural, Stawell, carried out a 
demonstration at “Marenda” Mt Dryden in 2018 looking at alternative chemicals for winter cleaning to remove barley 
grass from a phalaris based pasture. 

Different rates of Shogun™ or Verdict™ were applied and the spraying conditions and date are shown in Table 4 

 
 
Table 4: Spray condition report, Marenda Spring, 2018 

 
         Table 5:  Plant assessment key 

 
 
 
 
 
 
 
 
 
 
 
 

Results 
The treatments were replicated, and the barley grass was assessed 28 days after spraying for effectiveness in killing 
the barley grass plants. The phalaris plants were also assessed after 28 days for plant damage. 
 

Both plant assessments were recorded using the key in          Table 5, results from the 

effect of chemical treatment are in Table 6. 

 
Table 6 Effectiveness of applied chemicals on Barley grass 

 
 
 
 
 
 
 
 
 
 
 

 (AMS; Ammonium Sulphate) 
 
Table 7 Effect of treatments on Phalaris plants 

Treatment 28 day Phalaris  Plant Damage 

Control 0 No Effect 

AMS 0.8% + Verdict 25ml/ha + 0.5% Uptake 1 Slight Effect 

AMS 0.8% + Verdict 50ml/ha + 0.5% Uptake 1 Slight Effect 

AMS 0.8% + Verdict 75ml/ha + 0.5% Uptake 3 High Effect 

AMS 0.8% + Shogun 200ml/ha + 0.5% Hasten 1 Slight Effect 

AMS 0.8% + Shogun 250ml/ha + 0.5% Hasten 2 Moderate Effect 

 

SPRAY CONDITIONS 

DATE: TUE 8/5/18 

TIME: 3:00PM 

WIND: 5KM/HR WNW 

RH: 52% 

DELTA T: 5 

  

WATER RATE: 100L/ha 

NOZZLE: AIXR 015 

0 No Effect 

1 Slight Effect 

2 Moderate Effect 

3 High Effect 

4 Severe Effect 

5 Plant Death 

Treatment  Barley grass Effectiveness 

Control 0 No Effect 

AMS 0.8% + Verdict 25ml/ha + 0.5% Uptake 4 Severe Effect 

AMS 0.8% + Verdict 50ml/ha + 0.5% Uptake 5 Plant Death 

AMS 0.8% + Verdict 75ml/ha + 0.5% Uptake  5 Plant Death 

AMS 0.8% + Shogun 200ml/ha + 0.5% Hasten 5 Plant Death 

AMS 0.8% + Shogun 250ml/ha + 0.5% Hasten 5 Plant Death 
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Figure 17 Barley grass control summary 

The effects of the treatments at varying rates on the phalaris plants are shown in Table 7.  

 
 

 
Figure 18: Spray demonstration site in late October 2019, showing reinfestation by barley grass 

Discussion 

Treatments with Verdict™ resulted in barley grass plant death however the phalaris injury due to the herbicide was 
more severe.  
Treatments with Shogun™ resulted in Barley grass plant death. Only the highest rate of application caused an 
‘unacceptable’ amount of injury to the phalaris plants.   
 
The effect of the successful treatments did not carry over into 2019 as there must have been enough residual seed to 
allow for barley grass infestation at the site when inspected in winter. 
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Demonstration 4: Chemical resistance 

      
Barley grass samples were tested for resistance to chemicals which have been used over a number of years in annual 
weed control treatments. 
 
The results suggest that herbicide resistance in the pasture systems on PPS member farms is low or absent but 
reinforces that good agronomic advice and judicious use of weed control chemicals is required to reduce the risk of 
chemical resistance. 
 
PPS collected barley grass samples for chemical resistance testing during spring 2018. Thirteen member farms 
stretching from Paradise to Maroona had samples submitted to Plant Science Consulting P/L in Adelaide where the 
seeds were grown out and then tested for resistance by Dr Peter Boutsalis. 
Two chemicals were tested on each sample. 8 samples were tested for Targa resistance (group A herbicide), 12 were 
tested for Gramoxone resistance (group L) and 5 for Glyphosate resistance (Group M). None of these samples 
showed any resistance to the herbicides tested. 
One sample was tested for Diuron resistance (group C herbicide) in a lucerne pasture and while resistance was 
unlikely, the herbicide did not suppress barley grass at the rates of herbicide tested (830 g/ha & 1660 g/Ha and higher 
rates would be required to control barley grass. Diuron is registered for rates up to 4,000 g/ha. 
  
Dr Boutsalis also invited PPS to submit samples for a PhD project investigating glyphosate resistance. Six samples 
from areas that have had regular glyphosate applications such as fire breaks around sheds were collected. Seeds 
from various grasses made up the samples and all showed no resistance to glyphosate when grown out and treated 
with the chemical. 
  
PPS has collected barley grass samples during spring 2019 for further evaluation of chemical resistance status. 

 
 

Demonstration 5: Mechanical removal of hard seeds 
Objective: To assess if the mechanical removal of seed heads is a viable option for barley grass control. 

 

Treatments: 
1. Nil 
2. Cut pasture and remove residue for silage 
3. Cut pasture and remove residue for hay 
4. Slash pasture in late spring to drop barley grass seed heads 
 

Silage results and discussion 
Two demonstration sites were selected to assess the effect of removing barley grass through the making of silage. 
A paddock at Tulkara with a high barley grass content was made into silage in mid October with a control area left for 
comparision. This paddock will be assessed in 2020 for differences in barley grass content. 
A second pasture at Glenlofty with high quality perennial grass and sub clover pasture and almost no barley grass 
was also included in the demonstration to assess differences in feed quality between the pastures. 
 
A PPS member with experience in silage production suggested that while removing barley grass through silage 
making might reduce the weed issue; it will also result in silage with low palatability less attractive to both sheep and 
cattle.   
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Hay results and discussion 
The removal of barley grass seed heads through hay making was simulated by the cutting and removal of cut material 
by a hand mower and catcher. The dry spring in 2018 meant that very little haymaking was conducted which lead to 
the decision to do the simulation. An area was cut at Mooneys Gap near Ararat on October 3

rd
 2018 with the adjoining 

area mapped as a control. 
  
 
Seed head counts were undertaken in early November and the results showed a reduction in the number of seed 
heads; see figure 19. 

 
 

Figure 19: Seed head counts Mooney's Gap hay simulation 2019 

The simulation was repeated on the same area on November 6
th
 2019. 

 
It should be noted that, like silage, poor quality hay with lots of barley grass seed heads makes for poor quality feed 
and will also spread barley grass where it is fed out. 
 

 
Figure 20: Hay simulation 2018 site, photo taken November 2019 

Slashing results and discussion 
Slashing is a successful technique to remove seed heads to grazing height to prevent damage to sheep but barley 
grass usually shoots up another, smaller seed head. PPS has no evidence of its success or otherwise in suppressing 
barley grass germination in subsequent years. 
 
Anecdotally, Rod Vearing from Mooneys Gap slashed a lucerne pasture containing barley grass in 2018 and there 
was very little germination in 2019. There was no control so PPS cannot demonstrate if the slashing was solely 
responsible for the reduction in barley grass. 
 
Wayne Burton from “Marenda” Mt Dryden slashed a phalaris pasture containing barley grass in November 2019 and 
seed head counts were taken from treated and control areas; these will be assessed in 2019. 
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Figure 21: slashed & control areas at Marenda November 2019 

  

Demonstration 6: Grazing management 
Objective: To assess if grazing by sheep can reduce the seed set of barley grass with or without the late winter 

application of Gibberellic Acid (GA). 
 

Treatments: 
1. Nil (under cage) 
2. Giberellic Acid no grazing (under cage) 
3. Giberellic Acid grazing  
4. No Giberellic acid, grazing  
 

Methods: 
Table 8:  Grazing management methodologies 

Mooneys Gap Ararat Destocked 01/08/2019 GA applied  
12/08/2019 

Stocked at 41.5DSE/ha  
27/08/19 to 25/09/19 

Results and discussion 
While the stocking rate was reasonably high, the pasture was quite vigorous in late winter and the sheep grazed it 
unevenly. The grazing was ineffective over much of the paddock but sections were repeatedly eaten by sheep giving 
a good simulation of an effective grazing. The pasture composition post grazing in both the effectively and ineffectively 

grazed areas is shown in Figure22. Both the GA and control areas had cages placed on a small area to allow 

observation of ungrazed pasture. 
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Figure22: Mooneys Gap pasture composition, post grazing spring 2019 

Barley grass seed heads were counted on November 6th and the results are shown in Figure 22 

 
 

 
Figure 22: Barley grass count, Mooney's Gap, Spring 2019 

 
The results suggest that heavy grazing in late winter can be effective in reducing barley grass but its effectiveness is 
limited by the amount of sheep needed, especially if multiple paddocks are targeted. 
 
The application of GA appears to have reduced the number of barley grass seed heads in the ungrazed, effectively 
grazed and ineffectively grazed areas. PPS considers that this effect may be due to increased competition from the 
phalaris growth after the GA application. This effect will be investigated further during the next two years of the 
demonstration. 
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