
GRDC STUBBLE MANAGEMENT GUIDELINE          No. 13

Herbicide application in retained 
stubble systems

TAKE HOME MESSAGES:
• Fifty percent or more of ground cover can 

inhibit adequate penetration of many pre-
emergent herbicides; product choice, water 
rate, application technique, crop type and 
soil water influence herbicide penetration 
and efficacy. 

• Herbicides known to bind to stubble include: 
trifluralin (Triflur X®), prosulfocarb (Boxer 
Gold®), S-metolachlor (Boxer Gold)® and 
pyroxasulfone (Sakura®)

• Killing weeds in-season prior to seed set via 
herbicides or cultural control is paramount.

Over the last ten years farming systems have 
continued to evolve and this has changed the way 
we manage weeds, particularly in stubble retained 
systems. 

With fewer paddocks being routinely cultivated, the 
weed spectrum has changed as certain species are 
no longer being controlled by tillage. As a result, the 
reliance upon herbicides for weed control has increased.

Effective management of weeds in retained stubble 
systems is important because it means that growers 
can take advantage of the many benefits associated 
with stubble and residue cover, without suffering losses 
associated with poor weed control.

Effective control

In retained stubble systems it is important to carefully 
consider the how, what, why and when of herbicide 
application to ensure efficacy is achieved.

This is because high stubble loads and ground cover 
percentage can inhibit herbicides from penetrating the 
target (Figure 1).

Stubble, as well as ash residue where stubble has been 
burnt, can create a physical barrier between herbicides 
and target weeds. Spray efficacy can be further reduced 
if the stubble has been flattened by machinery or 
grazing livestock.

Figure 1. Relationship between groundcover (%) and 
herbicide inception by crop residue (%) (Shaner, 2013).
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Weed residue from previous spray 
applications also shield the soil and 
can prevent spray droplets from 
reaching the soil surface evenly. 

Pre-emergent sprays are particularly 
sensitive to stubble tie-up (where 
the chemical binds to stubble or 
weed residue). Under high stubble 
loads (more than 40-50 per cent soil 
cover) these herbicides become less 
effective. 

When spraying into stubble, it is 
important to consider:

•  herbicide type and how the 
product works 

•  timing of application and 
seasonal conditions 

•  appropriate water rate 
•  nozzle type and height of boom

Selecting the right product

With a heavy reliance on pre-emer-
gent herbicides in many stubble 
retained systems, it is important to 
understand how various products 
work.

Consider:
• Water solubility. This influences 

how far the chemical will move 
in the soil, often in response to 
rainfall. Trifluralin has a very low 
water solubility and is unlikely 
to move far from where it is 
applied. Products that contain 
chlorsulfuron (Glean®) are highly 
soluble and may move into the 
crop row causing crop damage 
or move below the weed root 
zone away from the target weed 
(Table 1).

• Soil sorbtion. This indicates how 
the herbicide binds to soil clay 
or organic matter (ie stubble). 
The less soluble the herbicide, 
the more binding that will 
occur.

• Degradation half-life (chemical 
or microbial degradation). The 
half-life is the time it takes 
for half the original amount 
of herbicide to be degraded. 
This is not necessarily an 
indicator of residual activity 
as certain herbicide residue 
concentrations may affect 
weeds differently.

Timing and conditions

Herbicides will work best when 
applied at the right time and in 
optimum conditions. 

As is the case with any herbicide 
application, consider weed growth 
stage, rain fastness, soil water, 
ambient temperature and soil 
temperature.

Water rate

Higher water rates will improve 
coverage and penetration into 
stubble.

For pre-emergent spraying a 
water rate of 70L/ha or greater is 
recommended in high stubble 
loads. Row spacing, nozzle spacing 
and height of boom from stubble 
should be considered.

Nozzle selection

Spray nozzle type and the height 
of the boom will influence how 
well the herbicide penetrates 
the stubble, hits its target and, 
ultimately, achieves the desired 
result. 

Spray nozzles can vary in droplet 
quality (coarse versus fine), flow 
rate, spray width, angle and delivery 
pattern. 

Twin fan nozzles are now more 
commonly used as they create a 
slight angle which increases the 
potential of the spray to hit the side 
of the leaf. 

Air-induction nozzles can also 
improve product distribution as 
they don’t bounce as much as 
standard nozzles.

When spraying into stubble, spray 
consultant Craig Day (Spray Safe & 
Save) recommends using a nozzle 
with less than a 110 degree spray 
pattern and raising the boom to 
80cm above the target. This should 
ensure more droplets pass the 
stubble and reach the soil.

When setting up your sprayer, check 
the output and distribution at your 
lowest speed and lowest pressure.

To increase the success of herbicide 
application, and avoid misses, 
growers can also mix up the 
direction they spray the paddock 
and the place in the paddock they 
start from. 

Craig Day explained this in detail 
to growers who attended a spray 
workshop in Nhill in 2014. Scan 
the QR code below for a video 
presentation from this workshop.

More information is available on the 
stubble project website at: https://
thestubbleproject.wordpress.com/
herbicide-application-in-retained-
stubble-systems/

Table 1. Water solubility and soil sorbtion rates of pre-emergent herbicides. 
Source: Preston, 2014; Boutsalis, 2015.

Chemistry Trade name Water  
solubility 

mg/L

Solubility 
rating

Soil 
sorbtion 

mL/g

Sorbtion 
rating

Degrada-
tion half-
life days

Trifluralin Triflur X® 0.2 very low 134,000 very 
high

181

Tri-allate Avadex® Xtra 4.1 low 2,400 high 82

Prosulfocarb
S-Metolachlor

Boxer Gold® 13
480

low
high

2,000
200

high
medium

12
15

Pyroxasulfone Sakura® 3.9 low* 223 medium 22

Propyzamide Edge®, Kerb®, 
Rustler®

15 low 840 high 120

Diuron Diuron 36 medium 480 high 90

Chlorsulfuron Glean® 12,500 very high 40 low 160


