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Background



• New Zealand government organisation 

focussing on forest research – one of seven 

Crown Research Institutes

• Scion has existed in one form or another since 

1898; the current structure dates back to 1947

• Created to help support the establishment of a 

new forest in the Central Plateau

What is Scion?



Locations in New Zealand

Rotorua

Wellington

Christchurch

Kaingaroa Forest

186,000 ha

Rotorua



What do planted forests in NZ provide?

NZ has 1.7 M ha of planted forest, 90% of 

which is radiata pine

• Māori own 40% of forest land area 

(15% of forests)

• 30% of forests owned by small owners

• Provides $6.5 bn in export earnings, and a key part of the NZ climate 

change response

• Increasing value of ecosystems services (e.g. erosion control) as well



The role of Scion

• Scion has a diverse range of responsibilities

 Enhancing the productivity of planted forests

 Improving wood value

 Biomaterials

 Health and biosecurity

 Tree breeding

 Nursery research

 Soil research

 Biodiversity

 Protecting native forests

 Water quality

 Role of forests in society



Why microbes?



Microbes make resources 

available and help get those 

resources into the tree

Microbes regulate growth 

behaviour through 

phytohormone production

Microbes reduce stress 

and protect the value in 

standing trees 

Other pathways, 

such as 

beneficial 

endophytes

What do microbes 

do in forests?
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Activity of mycorrhiza and plant growth promoting 

rhizobacteria



Indirect effects 

on plant growth 

by moderating 

responses to 

pathogens and 
other stressors

Direct effects 

on plant 

growth by 

manipulating 
plant behavior

Ping and Boland, Trends 

in Plant Science 9: 263-

266, 2004

Many different pathways 

for enhancing growth 

and stress tolerance



The barriers to this research, and 
the potential implications



Soil is an opaque, complex media



Impacts of intensification – fertiliser use

Analysis of soil bacterial community structure shows clear separation ten 

years after the fertiliser treatments ceased

Related to changes in the soil 

environment

The soil bacterial community at 

Woodhill is sensitive to 

intensification – have there been 

changes in function?



Changes in microbial functions

Nitrogen mineralisation reduced 

by increased harvest intensity for 17 

years, but recovered by the end of 

the rotation

Strong effect of fertiliser on bacterial 

activity apparent ten years after 

fertiliser treatments stopped
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SO = Stem only harvest

WT = Whole tree harvest

FF = Forest floor removal + WT



Impacts of intensification – harvesting intensity

At Tarawera, harvest intensity was still affecting fungal community structure 

28 years after the event
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Important outcome as this indicates 

the mycorrhizal community in 

the soil has been changed

Past and ongoing research shows 

this is an important factor in site 

productivity



The opportunities for gain



Mycorrhiza in the nursery
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Impact on performance in the nursery and the forest



Soil bacteria can make trees more stress tolerant

The response of plants to stress is to make ethylene from 1-

aminocyclopropane-1-carboxylate (ACC), which triggers a 

survival mode – but at a big cost

Soil bacteria slow this stress response by using an enzyme to 

break down ACC in soil – enables productivity to be 

maintained for a longer window of time, but the plant can still 

protect itself if needed

We have been exploring the potential to manipulate this 

process for ~15 years, and have made significant progress ACC 

Deaminase

Stress

ACC

Ethylene 

+ damage



Example: significant gain in drought tolerance



Many opportunities to push boundaries

• Productivity

• Stress tolerance

• Linking with tree breeding

• Wood properties?

• Biomaterials?

All of this happens anyway – we are trying 

to make the best outcomes occur more 

frequently

Plant-soil-microbe interactions 
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Many thanks to Jodie for this 

opportunity, and to you for your 

attention

Huge team at Scion has made this 

possible, as has fantastic support from 

the New Zealand forestry sector
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