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Seedling defence priming for resistance to powdery mildew

To discover whether defence priming enables tree seedlings to show a faster and stronger response to
environmental stressors, using the example of oak in response to powdery mildew. 

Headlines

Scientists already know that certain chemicals can trigger this response in
many plants, but it has not been studied much in oak trees, until now. 

MEMBRA researchers tested how three different chemicals, including β-
aminobutyric acid (BABA), affect young oak trees when exposed to
powdery mildew. They found that BABA made the trees more resistant. It
helped the trees build up physical barriers. 

To understand what was happening inside the tree seedlings, the
researchers looked at changes in gene activity and chemical compounds.
Among all the elicitors tested, BABA stood out by boosting the production
of several natural compounds, including alkaloids and phenylpropanoids,
which are known to help plants fight off pathogens. It also seemed to
affect how proteins are broken down and recycled in the plant. 

Findings 
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 Background

MEMBRA researchers tested three different chemicals to analyse
how they affect young oak trees exposed to powdery mildew. 

One chemical in particular - β-aminobutyric acid (BABA) – made
the trees more resistant by boosting the production of natural
compounds that can help trees fight pathogens. 

Treating oak seedlings with BABA could be a practical and
effective way to boost their natural defences before planting,
ensuring greater resilience in forests and woodlands.

The early life stages of trees are particularly sensitive to environmental stresses, and the survival and health
of seedlings ultimately determine the success of long-term forest regeneration. Defence priming represents
a promising strategy to enhance the resilience of tree seedlings against pathogens, complementing existing
approaches such as breeding for disease resistance in annual crops. 

Priming sensitises a plant’s defence mechanisms, enabling seedlings to mount a faster and stronger
response to future stress. This concept of "immunising" trees can be particularly valuable in nursery
settings, where early interventions help ensure successful establishment after planting.
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Treating oak seedlings with BABA



Overall, this research shows that oak trees can be
primed to better resist disease using specific
chemicals, and it identifies key molecular changes
that happen during this process.

This study suggests that treating oak seedlings with
BABA could be a practical and effective way to
boost their natural defences before planting. By
reducing disease pressure early on, nurseries could
improve seedling health, increase survival rates
after planting, and support more successful
reforestation and biodiversity restoration efforts. 

Further research is needed to determine whether
priming can be established in natural and
commercial environments. 

   Findings

Implications & Recommendations

Defence priming has the potential to be integrated into existing tree breeding programs and
reforestation initiatives already in place across many nurseries and governmental schemes.

Powdery mildew is a major bottleneck for oak woodland regeneration, and we have provided
valuable insight into defence priming in oak that may contribute to sustainable strategies to
control PM. 

While traditional breeding focuses on selecting and propagating resistant genotypes, priming can
offer an additional, flexible tool to improve disease resistance without genetic modification.

We propose that defence priming should be incorporated into nursery practices to 
improve seedling survival rates, reduce reliance on chemical pesticides post-planting, 
and contribute to healthier, more resilient forests.

Specifically, treating oak seedlings with β-aminobutyric acid (BABA) 
could be a practical and effective way to boost their natural defences 
before planting.

This note is based on Sanchez-Lucas, Bosanquet et al. (2025). Elicitor Specific Mechanisms of Defence Priming in Oak
Seedlings Against Powdery Mildew. Plant, Cell and Environment. 
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