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Background 
During extensive research and discussions with researchers and growers around Australia about the efficacy and 
safety of pre-emergent herbicides; there appears to be a lot of misunderstanding/confusion/conflicting opinions 
about when, where and how to utilise pre-emergents effectively. In this article, I will briefly outline the way that  
pre-emergent herbicides work and how their characteristics should influence their use under differing agronomic 
situations. 
 

There are three major points when considering how pre-emergents work on target weeds under specific cropping 
situations. These points and how they should affect your decision making around the application of pre-emergent 
herbicides are: 

 Location of crop seeds and weed seeds in the soil profile. 

 The site and timing of pre-emergent uptake by weed seedlings and how seedbank physiology affects 
efficacy. 

 The chemical characteristics of pre-emergent herbicides, specifically soil sorption and water solubility, and 
how these should influence pre-emergent use under the prevailing environmental conditions.   

 

Seed Location 
 
Incorporated By Sowing (IBS): 
 
 
 
 
 
 
 
 
 
 
 
 
A typical distribution of weed seeds in the soil profile in a minimum till knife-point IBS seeding scenario. Note the 
weed seeds in the ‘germination zone’ are concentrated in the hills, where the original soil profile is relatively 
undisturbed and the additional throw of soil out of the seeding furrow has added to the weed seed burden. This has 
effectively concentrated the weed seeds into the hilled areas, typically in a band above the crop seed located at the 
base of the seeding furrow. In this situation, the pre-applied herbicide has also been affected in a similar way to the 
weed seeds. Effectively, the action of the tynes has removed the herbicide treated soil from the location of the 
newly formed furrows and concentrated it in the soil throw zone or ‘hills’.   
 
This system has provided: 
a) Incorporation of the herbicide into the soil profile (required to prevent herbicide loss to the environment in 

some situations); 
b) Placed the herbicide and weed seeds in close proximity to each other, providing a better chance for herbicide 

efficacy on the weed population and; 
c) Removed the herbicide from the seeded crop providing an additional safety aspect via separation. 
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In order to provide maximum efficacy in this situation, the pre-emergent herbicide needs to downwardly infiltrate the 
soil profile to the depth of the hill. Where infiltration continues into the seeding furrow, crop damage can occur 
under some situations where other methods of saftening besides separation (i.e. metabolic) are not applicable.  
 
Sites of Absorption (Grass Weeds) 
Herbicides are absorbed via various locations on a germinating seedling dependent on the particular active. The 
diagram below outlines the common anatomical sites of absorption on germinating seedlings.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Table 1: Pre-emergent herbicide update site. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Seedbank Physiology 
As demonstrated in table 1 above, pre-emergent herbicides vary in their location of absorption in germinating 
seedlings. Herbicides that act primarily on the mesocotyl will have limited or no effect on seedlings that have 
germinated over 4-7 days prior (average) to herbicide contact. In this situation, a root (not radicle) or coleoptile 
absorbed herbicide will provide better control where germinated seedlings are present in the seedbank. Coleoptile 
herbicides will inhibit germinated seedlings up to emergence from the soil. Root absorbed herbicides will inhibit 
weeds until the roots have pushed through the chemical band or the herbicide degrades. Radicle absorbed 
herbicides will only work whilst the radicle is available for absorption (similar to mesocotyl).  
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Anatomical Absorption Site Chemistry – Primary Uptake Chemistry – Secondary Uptake 

Radicle/Roots Propyzamide 
Pyroxasulfone (Sakura) 
Prosulfocarb (Boxer Gold) 
Atrazine 
Simazine 
 

Trifluralin 
Tri-allate 

Mesocotyl Trifluralin 
Pyroxasulfone (Sakura) 
Dimethanamid (Outlook) 
S-Metolachlor (Boxer Gold, Dual Gold) 
 

  

Coleoptile Tri-allate 
 

  

True Leaves Prosulfocarb (Boxer Gold) 
Atrazine 

Propyzamide 
Simazine 



UNDERSTANDING PRE-EMERGENTS: 
HOW THEY WORK AND THEIR LIMITATIONS CONT. 
 

Chemical Characteristics 
 
 Table 2: Chemical Characteristics of common Pre-emergent herbicides. 

 
 

 Herbicides with higher water solubility are generally more mobile in the soil profile.  
 In IBS systems, the combination of a highly mobile herbicide and excessive rainfall may cause crop damage 

due to movement of the herbicide out of the ‘hills’ into the seeded furrow. 
 Highly mobile herbicides can be ‘washed’ out of the weed seed zone that may reduce efficacy.  
 Generally low water solubility relates to high soil sorption.  
 High soil sorption characteristics generally relate to low soil mobility and may prevent leaching under high 

moisture conditions thereby retaining herbicide in the weed seed zone. 
 Low soil mobility can reduce herbicide movement to deeper weed seed zones without incorporation. 
 
Concluding Agronomic Comments 
 If expecting a large rainfall event (enough to cause runoff/leaching), low water solubility herbicides are 

generally preferred.  
 10-20mm post seeding would be considered optimal for most herbicides; a herbicide with high water solubility 

can be utilised where seeding depth is adequate. 
 In cases where subsurface moisture is sufficient for germination, but the soil surface is dry reduced control 

can occur. Herbicides with high water solubility and low moisture activation rates are recommended.  
 Tri-allate is the only coleoptile-absorbed herbicide that will inhibit seedlings that have germinated below the 

surface. Where weed seeds at different stages of germination occur the addition of tri-allate to other pre-ems 
can improve control. 

 
 

Chemistry 

  

Water Solubility Soil Sorption 

Koc 

Degradation 

Half-Life 

mg/L Rating mL/g Rating Days 

Trifluralin 0.22 Very Low 13400 Very High 181 

Pyroxasulfone (Sakura) 3.9 Low* 223 Medium 22 

Tri-allate 4.1 Low 2400 High 82 

Simazine 6.2 Low 130 Medium 60 

Prosulfocarb (Boxer Gold) 13 Low 2000 High 12 

Propyzamide 15 Low 840 High 120 

Atrazine 33 Medium 100 Medium 60 

S Metolachlor (Boxer Gold) 480 High 200 Medium 15 

Dimethenamid (Outlook) 1174 High 55 Low 20 
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