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Technical Note

Wood quality assessment of “dendrometer trees” in FR861
Accelerator trial, Southern Kaingaroa.

Summary:

Discbot scanning of cross-sectional discs taken from the trees that made up the Dendrometer set at the FR556_ 1
Accelerator trial in Kaingaroa show no difference in wood density or predicted MoE, between trees with and without

Biuret application.

Author/s: John Lee and Jonathan Harrington

Introduction

The Accelerator Trials were established to support the
Forestry sector target of sustainably increasing the
annual export earnings of New Zealand'’s forest estate
to $12 billion by 2022.

This trial series has been developed under the
“Growing Confidence in Forestry’s Future” (GCFF)
research programme and is designed to identify the
key current and future limitations to productivity at
specific sites, and then sequentially overcome these
limitations through the application of targeted
interventions based on state-of-the-art science. This
science is supported by past research into tree
nutritional status, indices of soil fertility, silviculture,
and genetics which have altered biomass, nutrient
uptake, tree water use, and stand productivity across
a range of sites and initial conditions. This research
suggests that stand productivity can be approximately
doubled through combining site fertility improvements
with the use of superior genotypes grown at a final
crop stocking level that fully utilises the carrying
capacity of the site (Smaill et el, 2015).

This trial series was the flagship project of the GCFF
programme, with ongoing management interventions
at the sites planned to extend throughout the life of the
planted radiata pine rotation. This also provides the
additional benefit of generating full rotation data sets,
which are critical to demonstrating the long term
sustainability of the treatments. The various
treatments to be tested are beyond “business as

usual’.
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Wood properties assessment

A central question addressed by the Accelerator Trials
is whether "acceleration" of growth impacts mean
wood properties and wood property variability. To gain
early insight into the impacts of treatments on wood
properties it was decided to make use of thinning’s
and Scion’s Discbot facility. The initial plan was to
assess discs taken from the Rangipo ftrial site, but
windthrow during cyclone Gabriella meant thinning
was deferred until trees were stabilised (perhaps
2025). Instead, we collected discs from trees at the
Kaingaroa Cpt 861(FR556-1) site (Figure 1) taken
from trees to which dendrometers had been installed
previously to track seasonal growth differences
between clones and treatments.

A subset of trees in the FR556-1 accelerator ftrial in
Southern Kaingaroa forest established in 2015 and
has had growth monitored by installed dendrometers
since June 2018. These were installed immediately
below the current season’s lowest green whorl, facing
east.

Trial design

The trial is a randomised block designed, with 9 main
plots (3 plots per block), with main plots subdivided
into 12 subplots, giving a total of 108 sub-plots at this
accelerator trial site. Treatments include a control

supported by
forestgrowers

commodity levy




(normal management) and two site amendment
treatments.

1) Three treatments (Control, Trt1, Trt2), each
with 3 replicate main plots

2) Each main plot subdivided into 12 subplots

3) Each subplot planted with mono-clonal
planting of 1 of 10 Forest Genetics clones,
or GF19 seedlings, or radiata x attenuata
cuttings

4) 9 x 9 trees per subplot including buffer (7 x
7 in measurement area)

5) Nominal spacing is 3m x 3m, with actual
spacing dictated by mound spacing

6) Treatment 1 - Urea fertiliser at rate, derived
using NuBalm, to attain a target 300 Index
growth rate of 25. The aim of fertiliser is to
supplement existing N & P supplies from
the soil and decomposing organic matter

7) Treatment 2 — Site amendment to attain the
target 300 Index growth rate of 25. The aim
is to enhance cycling of native soil N and P
stocks.

8) Timing of treatments to reflect N and P
demands for maximum growth

9) Treatments include urea fertiliser applied at
a rate of 500 kg N/ha at stand age 3 years.

Trials — Southern
Kaingaroa

To get the extra 500 kg of N,
following two approaches

Biuret at 125 kg N to deliver
.| some N but also attempt to
] gain access to the site N pool

Urea as a brute force solution
— but timed to demand based
on NuBalM
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Figure 1 FR556_1 trial design In Southern Kaingaroa

Materials

The FR556-1 trial was ready for its first thinning in
2024. At this time many of the dendrometers had
stopped functioning and need to be removed. This
presented an opportunity to thin these trees and
combine dendrometer removal with the collection of
stem cross sections to assess the wood properties
(figure 2). Doing so will make it possible in the future
to relate wood property information more precisely to

the time of formation, the growth rate, environmental
conditions, treatment application etc.
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Figure 2 Cross section billets recovered from “Dendro
trees”

Figure 4, cross section cut to includ dendrometer
radius

Short stem lengths bracketing the installed
dendrometers were collected from 248 seven-year-old
stems and transported to Scion (figure 2). They were
processed by first cutting the samples perpendicular
to the dendrometer direction. The dendrometer
measurement point was marked and the dendrometer
removed (figure 3). The final, 30mm thick Discbot
sample was collected containing the dendrometer
path (figure 4). These were then air dried and
conditioned to around 13% moisture content prior to
scanning with the Discbot.
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Discbot Scanning

Discs were scanned using the Discbot disc scanning
system. Data from all sensors (RGB, NIR, XRA MLT,
USV) was collected.

The dendrometer radius was marked on the cambium
surface with a steel drawing pin prior to scanning. This
allows the radial line from pith to cambium that the
dendrometer followed to be identified in the x-ray
scan. It was noted that most samples had
dendrometers that had started to be included into the
stem and put pressure back on the tree stem. To
counter this, the data from a radial line 10 degrees
either side of the insertion point was calculated and
averaged to give the density trace.

Of the 270 discs selected only 248 were successfully
scanned, due mainly to disc size being too small, or
data not being collected/saved correctly.

Analysis

Scan data was converted to wood properties (wood
density, stiffness, grain angle, and chemical
composition) using standard half-disc post-processing
algorithms.

Density data along the radial path corresponding to
the dendrometer radius was extracted. In some
samples the wood formed directly under the
dendrometer was atypical. To avoid this impacting the
results, radial paths to either side were also
considered (see fig 5).
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Figure 5 examples of the Xray scans of the Disc
samples and the selected radial paths. Also, the radial
density profile from left and right radial paths along
with the dendrometer path.

Results

At the time of dendrometer installation the trees
averaged 42mm diameter for both treatments (Figure
5).
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Figure 5 stem diameter at time of dendrometer
establishment

At the time of dendrometer extraction the disc
averaged radius was 256mm for the biuret and
264mm for the control (Figure 6). This measurement
was taken from the disc x-ray data. No Growth
difference can be seen in between the two treatment
groupings, but this can be explained by the
Dendrometer position in tree being variable. There
was another treatment in the trial but no dendrometers
were placed in that treatment group and thus it was
not sampled here. Other data has shown a growth
response to Biuret addition. Smaill (2023) reports that
the impact of the biuret and urea treatments in the
Southern Kaingaroa Accelerator trial resulted in both
nitrogen treatments showing increased tree growth by
~20%.
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Figure 6 Average diameter of each treatment.

Average density by treatment was plotted in figure 7.
The average density for the radial paths was
453kg/m3 for the Biuret plots and 447kg/m3 for the
control. There is a slightly greater but not significant
difference in wood density in the Biuret plots.
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Figure 7 Average density for each treatment.

Predicted Modulas of Elastisity (MoE)
for both treatments

Il moe(GPa)

a
Biuret Control

Figure 8 Predicted MoE (GPa), using both Density and
USV data.

Using the Density and USV data collected the
predicted MoE was calculated, where MoE =Density x
Velocity squared. In this case the average MoE for the
Biuret treatment was 6.06GPa and the Control
treatment was 5.9GPa. Both have similar distributions.
Discbot scanning has shown that there has not been
a decline in wood density or predicted MoE due to the
addition of Biuret and an increase in productivity in the
trial plots.
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