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Key external stakeholders:

Practical implications for stakeholders:

Main results:

= Provisional protocols for the management of poorly-performing pole-stage broadleaf stands formulated.

= Beech and oak seedlings are suitable for underplanting under permanent canopy cover that reduces light
to as low as 28% of full sunlight.

= Thinning intensity of ash can be increased relative to the current guidelines.

Opportunity / Benefit:

The research has established a number of medium- to long-term trials that will provide useful results in the
future. Owners of poorly performing pole-stage broadleaf stands may be able to increase their future
productivity potential by employing the provisional remedial silviculture protocols produced. Owners of ash
may, if the site conditions are suitable, increase thinning intensity to the removal of 4 competitors per
potential crop tree to further increase stem diameter growth rate.

Collaborating Institutions: UCD
Teagasc project team: Dr. lan Short (PI), Jerry Campion, Ignacio Sevillano

External collaborators: Dr. Conor O’Reilly, UCD. Jerry Hawe, Sylviron Ltd. Project advisory group.
Private forest owners.
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Approximately 48,000 hectares of broadleaves were planted during the period 1990 — 2015 inclusive (Forest
Service statistics, 2008; 2015 Afforestation statistics), both as pure stands and as mixtures with conifers.
Where broadleaved mixtures have been attempted results are variable at best. Inappropriate mixtures are
understandable given the lack of cohesive guidance in this area and subsequent piecemeal nature of
experimentation. This is understandable however given that historical data on broadleaved species mixtures
is neither well collated, nor tested within the environmental context of the Irish forestry sector. Research is
required in order to address both aspects of this knowledge gap, and ultimately to feed new knowledge into
practical silvicultural guidelines. In the case of conifer / broadleaf mixtures the problems are somewhat
different and are generally associated with two situations:

= Early loss of apical dominance due to lack of nursing effect from the conifer species

= Suppression of broadleaved crop species due to lack of timely management input / removal of

conifer species.

From observation in the field during COFORD field-tours and reports from the industry, it is apparent that
there is a substantial area of broadleaf plantations, particularly ash, that for whatever reasons are under-
performing and/or are of poor quality. The vast majority of broadleaf plantations are privately owned and their
owners require an income from the plantations. Currently it is unclear how such poorly growing plantations
should be managed.

The Irish broadleaf plantation age structure is such that there is now increasing demand for
silvicultural interventions to realise its full potential. The demand from forest owners and the wider industry
for advice on broadleaf tending and thinning, especially for ash, has increased in recent years, as
demonstrated by the increase in number of enquiries to Teagasc Forestry Development Officers. There has
also been increasing interest in continuous cover forestry.

= Can birch act as a nurse when establishing oak?

=  What impact does planting density and mixture intensity have on ash and sycamore growth planted
together in mixture?

= |s there any advantage to the growth of oak if Scots pine is planted 2 or 4 years in advance of the
oak being planted?

= Can ash thinning intensity be increased to improve potential crop tree stem diameter growth?

= Can novel silvicultural practices be used to improve the potential productivity of poorly performing
pole-stage broadleaf stands?

= What impact does reduced light have on underplanted oak and beech transplants in continuous
cover forestry?

Literature reviews of various aspects relevant to the work were conducted to collate state-of-the-art
information. These have been published and were used to inform trial establishment. Silviculture research by
its very nature tends to be medium- to long-term and the majority of the trials established in this project are
for medium- to long-term use (e.g. birch:oak nursing trial). Some sites were also used for broadleaf
silviculture demonstration days. A novel fully replicated Nelder trial design, incorporating a mixture of two
species (Fraxinus excelsior and Acer pseudoplatanus), has been established to investigate the effect of
spacing and mixture proportion on the growth of the trees. This is the only Nelder trial in Ireland that
incorporates two species. A novel trial has been established to investigate the effect of planting a Scots pine
(Pinus sylvestris) nurse in advance of the oak (Quercus robur) crop species. Novel remedial silviculture
systems have been investigated to assess their potential for rehabilitating some poorly performing pole-stage
broadleaf stands: coppicing; coppice-with-standards; systematic thinning with underplanting; modified free-
growth. A novel fully replicated shadehouse trial was established to investigate the impact of shade intensity
on the performance of oak and beech (Fagus sylvatica) transplants. Eight broadleaf thinning demonstration
sites have been used and monitored during the project. Information gained from these sites has been used
to inform industry and, as these sites develop and subsequent thinnings carried out, they will provide
additional data to further illustrate the impact of thinning on Potential Crop Tree response. A thinning
intensity trial in ash (Fraxinus excelsior) was established. A fully replicated thinning trial in oak:Scots pine
alternate line mixture has been established. It is too early for this trial to provide results. Nine broadleaf
silviculture demonstration days, each well attended, were held during the project.

lan Short ian.short@teagasc.ie.

http://www.teagasc.ie/publications/




Technology Updates Crops, Environment and Land Use

4. Main results:

= New broadleaf silviculture trials have been established that, with continued management and monitoring,
will provide useful results to inform industry in the medium- to long-term.

= A fully replicated shadehouse trial was established in which oak and beech were planted. Light availability
strongly affected the performance of beech and oak transplants. Although the best growth was observed
at full sunlight, both species were able to tolerate shade as low as 28% of full sunlight through
morphological and physiological acclimation.

= Each of the remedial silvicultural systems employed is feasible and have provided greater potential for
future good quality sawlog than was evident prior to their use on those sites. Systematic thinning of
sycamore resulting in 3 lines from 4 being removed resulted in more successful coppice shoots than
alternate lines removed which resulted in a higher proportion of stumps unsuccessfully coppicing.

= Systematic thinning of poorly performing ash resulting in either 3 lines from 4, or the 2 middle lines from
4, being removed and underplanting with alder was successful with some of the ash coppice
subsequently having been singled.

= Provisional remedial silviculture protocols have been produced (see below).
Which species: oak,
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= The currently recommended thinning intensity for ash (2 competitors per Potential Crop Tree) can be
doubled to further increase the stem diameter increment response of the Potential Crop Trees.

= The thinning demonstration sites have provided, and will continue to provide, information on the effect of
thinning on broadleaf PCT diameter increment, as subsequent thinnings are carried out in the future.

5. Opportunity/Benefit:

Results of this project have informed Teagasc Forestry Advisors and the wider industry. If remedial
silviculture techniques are employed they have potential to increase the future potential of a poorly-
performing pole-stage broadleaf stand to produce sawlog. Increased intensity of thinning in ash will reduce
rotation length and may increase net present value of a stand at final felling. It may also have an impact on
susceptibility of ash to ash dieback (Hymenoscyphus fraxinea) as recent research in Estonia suggests that
ash trees tend to be healthiest in open conditions (Rosenvald et al. 2015). Data and information from the
thinning sites can be used to inform industry of the benefits of thinning and thereby encourage more owners
to conduct this important management intervention.
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