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Introduction
The CODIT model with which we are all familiar 
(Shigo, 1984) has helped to inform arboricultural 
experts and practitioners of the correct way 
in which a tree branch should be removed to 
achieve the optimal biological response, e.g., to 
limit decay and optimise compartmentalisation / 
occlusion. More recently, some investigators have 
examined how the diameter of branch pruning 
cuts relative to the parent trunk diameter can 
affect post-pruning decay (Gilman & Grabosky, 

2006) or epicormic shoot response (Perrette et 
al., 2021). Larger wounds typically produce more 
decay and more epicormic shoots. Furthermore, 
internodal branch pruning which leaves short stubs 
inherently produces epicormic shoots (Attocchi, 
2013) and sub-optimises the compartmentalisation 
process (Sheppard et al., 2016). Research has also 
shown that the compartmentalisation response 
of wounded trees is optimised when wounds 
are inflicted during periods of active growth, as 
opposed to periods of dormancy (Dujesiefken  
et al., 2005). 

Justin Morgenroth of The University of Canterbury 
operates the Air Spade to expose roots.
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Much attention has been given to how the 
accessible, aboveground tree structures respond to 
injury, yet little attention has been paid to how the 
roots of trees individually respond to root pruning. 
This is largely because root pruning research is a 
messy business and usually involves getting quite 
dirty for days at a time. To date, root pruning 
research has largely focused on the wider effects 
of cumulative root loss on tree health (e.g. Dong 
et al., 2016, Benson et al., 2019b, Benson et al., 
2019c, Fini et al., 2020), growth (e.g. Watson, 1998, 
Pretzsch et al., 2016) or stability (e.g. Smiley, 2008, 
Smiley et al., 2014), which has helped to inform 
current best practice as this relates to protecting 
trees in the urban environment (British Standards 
Institute, 2012, Fite & Smiley, 2016, Costello et al., 
2017, Benson et al., 2019a). 
Root pruning is an injurious practice wherein 
a tree may have one or more of its roots 
severed and removed (Hagen, 2001). In the 
urban environment, the roots of trees are often 
removed to alleviate conflicts with the surrounding 
infrastructure such as footpaths (Wong et al., 1988, 
Nicoll & Armstrong, 1998, Reichwein, 2002, Kadir 
& Othman, 2012), or buried utilities (Mattheck 
& Breloer, 2007, Watson et al., 2014). Mature 
trees with well-developed root systems are more 
likely to damage hard surfaces and are therefore 
more at risk of root loss during footpath repair 
operations (Kopinga, 1994, Nicoll & Armstrong, 
1998).  It is desirable for us to understand how 

roots respond to different pruning techniques 
and at different times, to optimise the biological 
response of trees to this type of injury.

Getting our hands dirty
To begin answering some of these questions, I 
headed off to Christchurch in October last year 
to meet Justin Morgenroth at the New Zealand 
School of Forestry, to get our hands dirty for a 
few days. Toby Chapman at Christchurch City 
Council kindly found us an avenue of mature 
Platanus to work with in Hagley Park and we set 
about digging some holes. Using half of the trees, 
we made a single trench about three times DBH 
from the base of each tree using an AirSpade 
until we found three suitable roots. Once we’d 
found three roots, we pruned them in one of 
two ways. Either we cut the root as we found it, 
leaving a 100 mm ‘stub’ (a bit like a topping cut), 
or we used the AirSpade to trace its outward 
growth until we found a ‘fork’, and then made a 
reduction cut, leaving a subordinate lateral root. 
We recorded the sizes and positions of the roots 
and took some photographs before backfilling the 
trenches with native soil and sprinkling some grass 
seed – you’d never know we were there. I went 
back to Christchurch again in April of this year 
and repeated this on the second half of the trees, 
so that we can compare the way they respond 
to having their roots cut during an active growth 
season to this being done in a period of dormancy.  

Left: Pruned roots 
are labelled and 
photographed before 
being buried.

Right: How many 
scientists does it take 
to find a root? The 
buried root records are 
double-checked before 
the investigators leave 
for the day.
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Root responses
Now because trees don’t always respond quite as 
quickly as we’d like them to when we do research, 
we’ll need to wait a while before we can get the 
data. Each tree will be given two years to respond 
to the root cutting, which should be enough time 
to see the early signs of decay, and we should see 
some new root growth as well. So, in October 
2022 and April 2023, we’ll be digging up the 
roots again and taking some samples back to the 
university’s laboratory. The things we’re looking 
for are new root growth and the area of decay, or 
dysfunction. We can express this in terms which 
are relative to the size of the root cut so we get 
a consistent set of data. We’ll quantify the new 
root growth in terms of dry weight, which just 
means we’ll cut away all the new fine roots, dry 
them in an oven overnight and then weigh them. 

Then, the pieces of root we’ll remove will be cut 
longitudinally and the area of discolouration (a 
symptom of root decay) measured using image 
processing tools. We’ll report back on all these 
results in a couple of years, so watch this space 
until then.
The results of this study will help us to understand 
how the timing and location of root pruning 
impacts biological response. It’s the next step 
in improving our understanding of how roots 
respond to injury. In doing so, it will help us inform 
root pruning best practice.
The authors wish to express their gratitude to NZ 
Arb for providing financial assistance towards the 
project, and also to Toby Chapman who provided 
trees, a vehicle, equipment and a friendly smile. 
Thanks also to Jihwi Jang for his field assistance in 
October. Thanks NZ Arb, Toby, and Jihwi :)  
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Severed roots off to the 
laboratory for analysis.
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