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Long-term dormancy and decay resistance of weed seeds pose challenges to long-term weed 
management efforts1. Environmental impact, consumer concern, and herbicide resistance 
necessitate the development of effective alternatives to chemical weed management. Depleting 
the weed seedbank in the soil is an important component of an integrated weed management 
approach2. Given the extended persistence of weed seeds in soil, their relationships with soil 
microorganisms are an under-utilized resource when developing ecological weed management 
strategies. Understanding the mechanisms involved in the weed seed-soil microbe interaction 
is the key knowledge upon which an improved weed management program can be developed. 
Wild Oat (Avena fatua L.) is one of the ten worst global weeds of temperate regions3. Fusarium
avenaceum isolate ‘F.a.1’ triggers biochemical and molecular seed defense responses in 
dormant Wild Oat seeds in vitro and causes decay4,5,6,7.  However, the ability of F.a.1 to cause 
seed decay in a soil system has not been demonstrated. Therefore, we are exploring the 
potential of this fungi to decay dormant Wild Oat seeds in soil. 

 Evaluate the effect of F.a.1 on seed defense enzyme activities.

Background

Objective

Fig. 1. a) Fusarium avenaceum ‘F.a.1’; b) Sterilized oat grain; c) Oat grains inoculated with 
F.a.1.; d) Dried and ground F.a.1 inoculum; e) Soil; f) Wild Oat caryopses; g) Mesh tea bags 
filled with inoculated soil and caryopses; h) Soil-filled pot containing mesh tea bag
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Methods

 F.a.1 does indeed induce caryopsis decay in soil, but much faster at 25°C than 15°C.

 Seed defense enzymes can be induced in absence of visible decay.

 The effects of diverse soil physical and chemical properties on seed decay will be assessed.

 RT-qPCR will be used to quantify F.a.1 in the soil and seeds.

Conclusions and Next Steps
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Whole seeds (far left) were incubated in soil ± F.a.1. 
After incubation, seeds were dissected into hulls (middle) and 
caryopses (right). Enzyme activities were measured directly in 
hulls and caryopses.

 Polyphenol oxidase was induced 
by F.a.1 in hulls in week 6 (see 
box). 

 Exochitinase was induced by 
F.a.1 in hulls in week 2 (see box). 

 Peroxidase was induced by F.a.1 
in hulls in week 6 (see box). 
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 Activities of all three enzymes were greater in hulls than in 
caryopses.

 Enzyme activities were measured directly in caryopses. Enzyme activities generally 
increased and then decreased over the time course. Peak polyphenol oxidase induction 
occurs sooner at 25°C (~7 days) than at 15°C (~14 days).
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Caryopses in Soil

 Polyphenol oxidase induction by F.a. 1 was most evident at 25°C for pasteurized soil 
at 3 and 7 days (see boxes). 

 Exochitinase induction by F.a. 1 was 
evident at 7-10 days for both soil types 
(see box). 

 Peroxidase induction by F.a. 1 was 
most evident at 14 days (see box). 

Visual Decay 
 F.a.1 inoculated soil 

causes significant decay.

 Seeds decay faster and to 
a greater extent at 25°C.

 Microbial community 
present in non-
pasteurized soil may 
influence F.a.1 decay of 
Wild Oat.
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