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SCIOoNMN = Scope

Next generation biomaterials

AlIM: To monitor
sapstain, wood degrade,
and bark beetle
development after storms
In stands of Pinus radiata.

PURPOSE: To provide forest
managers with reliable
Information on periods available
for log salvage.
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North Island

lan Hood — overall task leader; Nth. Is. operational
*  Kane Fleet — field and disc processing

= Rod Brownlie — image recording
John Bain — insect identification Nth. Is.

South Island

James McCarthy — MSc thesis; Sth. Is. operational
Eckehard Brockerhoff — Scion supervisor

Raphael Didham — University of Canterbury supervisor
Steve Pawson — entomology support

Colleen Carlson — biometrics and modelling
Katrin Walbert — molecular identification (fungi)
Remis Bakys — visiting STINT person




. The inception:
SCIOMN = .
Next generation biomaterials WI n dth rOW I n a N e ISO n fo reSt

e Wind storm
30 July 2008

e Heavy snow
15 Aug 2008

i TR -

Damage in
late winter

How long would logs remain salvageable?

Established a monitoring programme to find out




SC10M = Outcomes

With time:

» QOuter sapwood moisture content decreased

* % Sapstain increased

Isolation of decay fungi increased

Attack by bark beetles increased

All proceeded more rapidly in
severed than in still-rooted trees




=C10rM] = Outcomes

Biological degrade agents:
« Sapstain fungi: biplodia pinea

« Decay fungi:
Phlebiopsis gigantea and
Stereum sanguinolentum

(Schizophyllum commune
after 46 weeks)

» Bark beetles and wood borers:

Hylastes ater and Hylurgus ligniperda
(these, Arhopalus ferus and
Pachycotes peregrinus were
caught in background population
monitoring funnel traps)




=C10rM] = Conclusions

After a storm in late winter in the Nelson region:

+ Severed stems:

A 10m butt log (22cm mid diameter) will AVERAGE <10%sapstain after
4 months.

« Still rooted stems:
This period will extend to one year.

- However, large
variation between trees: E

Economic log recovery will therefore also depend on proportion of
trees below an acceptable sapstain threshold.




=C10rM] = But what about. ..

...other regions?

...different times
of year?

The task has been expanded to solve
these and related questions




SCION = Experimental Design

Next generation biomaterials

6 locations across New Zealand climate
range (including Nelson)

2 felling times (summer and winter)

(2 additional fellings, autumn and spring,
at Nelson location, i.e. 4x)

4 or 5 sampling times after felling
(spanning 6 months to one year)

6 to 12 trees per location per sampling time
(destructive sampling)

5 discs 2.5 m apart along butt log on
each tree




SCION <

Next generation biomaterials

| ocations In relation to climate
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SCIOnMn = Disc processing
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Disc diameter measured
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Insect attack recorded
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Disc photographed

(with or without prior
skimming)

% sapstain estimated

(disc surface area affected)

% sapwood moisture
content determined

(oven dry weight basis)




SClOoN < The story so far...
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Mean % sapwood moisture content (with standard deviation)
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SClOoN < The story so far...
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Mean % disc with sapstain (with standard deviation)
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SClOoN < The story so far...
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Mean % sapwood moisture content (with standard deviation)
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The story so far...

Mean % disc with sapstain (with standard deviation)
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SCIONM < Some preliminary trends

Next generation biomaterials

Sapstain has increased as sapwood
moisture content has fallen

Rates appear to vary between some
regions and also between seasons

Stem drying has been more rapid during
summer and minimal during winter

Sapstain appears to rise rapidly during summer and
then more slowly during winter

Bark beetle attack has been low during winter, but there has
been some sapwood tunnelling by Pachycotes peregrinus
and Platypus apicalis (site/region specific)




ScCloN = Additional aspect

Next generation biomaterials

Part of James’ MSc thesis (South Island, only)

Objective:
What is the role of bark beetles in transmitting sapstain fungi?

Background:

Bark beetles were not important in
transmitting sapstain fungi after a late
winter storm at Nelson.

But what about other seasons and
different locations? |




SCIOMN < Where to from here...?

Next generation biomaterials

e Construct comprehensive
database through ongoing |
monitoring and sampling at all sites

e Subject data to analyses and
modelling to determine trends

e Produce guidelines and protocol by
30 June 2012 to facilitate optimum
economic log recovery after storms
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Outcomes
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Outcomes
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The story so far...

Mean % disc with sapstain (with standard deviation)
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sclon = Additional aspect
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Part of James’ MSc thesis (South Island, only)

Components:

e |solate and identify sapstain fungi in wood and
from beetles by season and period from felling

» Use DNA primers to determine specific
target stain fungi carried by beetles

 l|dentify stain fungi in billets open to
beetle attack or from which they are
excluded using cages

» Use GIS to examine effects of
management on beetle numbers,
potential attack, and possibly sapstain.
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SCION < Further questions

After a damaging storm:

» Can rate of sapstain development be forecast by monitoring
climate conditions? - FBRC (Colleen Carlson et al.)

» Can fungicidal spraying retard the development of sapstain?
- FBRC
(Margaret Dick et al.)

» How does sapstain
development relate to
the National Sapstain
Index harvesting
guide? Colin Zeff (1999)




sClorn -+ Some challenges
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Consistency in sapstain delineation
- conform to industry criteria

Effect of tree size
- variation between sites?
- study trees versus production logs?

Effect of rooting l

- variation with
location?

Consistency in
moisture
content
sampling




