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Foreword

Forest Research Day, Oak Park

I’m delighted to welcome you to Teagasc Oak Park for this 

first forest research day event.  Over recent years we have 

established a number of forestry research plots here in Oak 

Park which the staff will take great pleasure in showing 

to you and explaining the research being undertaken. In 

addition to the recently planted experiments, we have 

also put in place a management plan for the old woodland 

bringing it into continuous cover forest management. 

I’m particularly keen to see how it progresses over the 

coming years.  Whilst converting the woodland to CCF 

the forestry staff took the opportunity to establish some 

research and demonstration plots which they will be 

demonstrating today.

I hope your visit is both interesting and informative and 

that we will see you again soon in the not too distant 

future.

John Spink
Head of Crops Environment 
& Land Use Programme, 
Teagasc 



5

Teagasc Forestry Development Department

The Teagasc Forestry Development Department provides 

research, advisory, developmental and training support 

to the forestry sector in Ireland. Our forestry advisory 

services are delivered in collaboration with the Forestry 

Division of DAFM and are focussed on the needs of 

existing and potential farm forestry owners. Our regional 

forestry advisors, backed up by our forestry specialist, are 

available to discuss your various forestry-related queries.

Our research programmes are developed, in consultation 

with our stakeholders, to address issues of significance 

to forest owners. Our researchers provide scientific 

evidence-based support to our advisers and others.

The Teagasc forestry programme is integrated with other 

Teagasc training, educational, advisory and research 

programmes ensuring that we provide objective and 

independent advice and research support.

Today’s event provides a snap-shot of current and recent 

forestry research programmes underway 

in Teagasc and we welcome any 

feedback you may have.

Dr. Nuala Ní Fhlatharta, 
Head of Forestry Development 
Department
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Finding and understanding resistance to ash dieback

Common ash (Fraxinus excelsior) is a key native tree species in Ireland. 
Only in the Republic of Ireland, there are 25.000 Ha of ash forests and 
450.000 Ha of hedgerows, in which ash trees are a major component. 
The majority of the ash trees in Ireland will be severely affected by ash 
dieback in the next decade. Once infected, these trees will gradually lose 
their crowns over a number of years and, in many cases, will eventually 
collapse and die. Ash dieback is an invasive forest disease caused by 
the fungus Hymenoscyphus fraxineus, which originates from Eastern 
Asia and was first confirmed in Ireland in 2012.  The estimated cost of 
mitigating ash dieback in the United Kingdom has been estimated in £ 
15 billion due to the high costs of removing diseased ash trees next to 
roads, railways or public spaces, where they pose a risk to the public. 
However, there are other costs associated with the loss of ash trees in the 
landscape. Ash trees provide support to a large range of insect, bird and 
microbial species, and are an essential part of the Irish landscape. 

While protocols are put in place to mitigate the impact of ash dieback 
in current forests, Teagasc is also working on long-term solutions that 
will allow healthy ash trees to be a part of the Irish landscape in the 
future. A small proportion of ash trees (1-2%) show natural tolerance to 
ash dieback. Teagasc has a collection of 200 ash genotypes that could be 
used to breed for tolerance to ash dieback in ash and produce tolerant 
ash seed, which could be planted in the forests. Production of tolerant 
seed is a long-term program that could take up to 15-20 years. While 
resistant seed is being tested and produced, research on the production 
of resistant ash clones is being carried out at Teagasc in order to make 
available resistant ash material in 5 years. Work on understanding what 
makes some ash trees resistant is being done by using metabolomics 
to study the chemical composition of resistant trees in collaboration 
with the Max Planck Institute (Germany). A collaboration with the Royal 
Botanic Gardens Kew (UK) is focused on the development of genetic 
markers for tolerance to ash dieback. Both chemical and genetic markers 
will allow breeders to identify easily which trees are truly resistant to 
ash dieback and will speed up the breeding process. Finally, Teagasc has 
a collaboration with The Lithuanian Institute of Forestry to naturally to 
screen 1000 Irish ash genotypes for tolerance to ash dieback.

Dr. Miguel Nemesio-Gorriz
Email:  miguel.gorriz@teagasc.ie
Web: https://www.teagasc.ie/contact/staff-directory/g/miguel-gorriz/
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Miguel Nemesio-Gorriz, Gerry Douglas 

 
 Ash dieback is an invasive forest disease caused by the fungus 

Hymenoscyphus fraxineus. 
 Ash dieback was first confirmed in Ireland in 2012. 

 By 2019, ash dieback symptoms can be seen in all counties. 

 1-2% of the ash trees show natural resistance to ash dieback. 

 Since 2017, Teagasc has collected 200 resistant ash genotypes. 

 Collaboration with 6 European countries. 

 
 
 
 
 

 
 
 

Artificial inoculation of leaves with H. fraxineus 

Natural screening of 1000 Irish ash genotypes 

 Resistant ash genotypes will be planted out in 2020 for 
further screening  under natural infection. 
 

 Artificial inoculation and natural infection of ash trees will be 
employed to validate resistance to ash dieback in the 
collection. 
 

 A total of 1000 Irish ash genotypes are being screened for 
natural infection in Lithuania for resistance to ash dieback. 
 

 In vitro propagation and propagation by rooted cuttings of 
resistant genotypes for clone production. 
 

 Defining suitable breeding zones for ash in Ireland. 
 
 
 

Diseased ash tree (red) next to healthy ash 
tree (blue) in a clone trial in Co. Wicklow 

Ash dieback: Finding resistance 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Miguel Nemesio-Gorriz, Gerry Douglas, Will Plumb 

 
 What makes ash resistant to dieback? Learning by comparing 

resistant and susceptible ash. 
 

 Learning by studying resistant ash species and ash hybrids. 
 

 Metabolomics: looking into the chemistry of ash. 
 

 Genomics: identifying DNA variants associated with resistance. 
 
 
 
 
 

 
 
 

Collection of resistant ash genotypes at Teagasc 

Metabolomics comparison of resistant and susceptible ash 

 67 metabolites linked to resistance or susceptibility to ash 
dieback have been identified 
 

 21 ash hybrids produced and verified by DNA test using 
genetic barcodes. 
 

 5000+ DNA markers for testing and 100 Irish plus ash trees 
to validate genetic markers. 
 

 1000 ash seedlings and adult trees in a natural woodland to 
challenge the DNA markers for resistance to ash dieback. 
 
 
 
 

Walsh fellow Will Plumb collects samples 
from ash seedlings in a woodland in Surrey 
(UK). For each seedling, stem diameter, 
height and health condition are annotated 
prior to DNA collection. 

Ash dieback: Understanding resistance 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Project title: Irish Birch and Alder Improvement Programme
Funders: Teagasc
Commercial partner: None So Hardy Nurseries

Two species of birch are native to Ireland; downy birch (Betula pubescens) and 
silver birch (Betula pendula). Until recently, birch was not on the recommended 
species list for afforestation grants because of poor stem quality and poor 
survival and growth rates. The current demand for birch is high, with 
estimated sales of 1.8 million plants annually.   Alder is also a native species 
with estimated sales of 1 million plants annually. The overall objective of 
the research is the genetic improvement of birch and alder germplasm for 
deployment in farm forestry. 

The birch programme was initiated in 1998. Three provenance progeny field 
trials were established in 2001. In 2012, the Teagasc indoor seed orchard 
was established with 90 plus tree selections, based on data collected from 
the birch trial sites. In 2013, the orchard achieved the improved designation 
‘qualified’ under an EU directive on the marketing of forest reproductive 
material (see below). In 2016, None So Hardy Nurseries established an indoor 
seed orchard with plant material from the Teagasc improvement programme. 
This resulted in improved birch plant material being available for commercial 
planting for 2016/2017 planting season. The improved downy birch (selected 
and qualified categories) was added to the recommended species list by 
the Forest Service for afforestation grants. The project is working towards 
increasing the number of silver birch plus trees to include in a breeding 
programme also.

The alder improvement programme was initiated in 2004. Eighty-eighty 
plus trees were selected from seventeen sites throughout the country. Three 
progeny field trials were established with seed collected from the plus trees. 
Scion material was also collected from the plus trees for grafting and the 
grafted plants were then used to establish a clonal indoor seed orchard 
(Teagasc, Ashtown) and a gene bank (Teagasc, Oak Park). Seed from the 
indoor seed orchard will be used to establish progeny trials to assess the 
value of the plus trees as parents. 

Contact: Oliver Sheridan      Email: oliver.sheridan@teagasc.ie
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Birch and Alder Improvement 

Locate plus trees 
Collect scion wood for grafting Grafted birch Gene bank birch and alder 

Indoor clonal  seed orchard birch and alder Seed production 

oliver.sheridan@teagasc.ie 

Alder 

Birch 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Birch and Alder Improvement 
Commercial seed production 

2012 – Teagasc clonal  birch and  
              alder indoor seed orchard established 

2013 – seed orchard qualified 

2015 – None  So Hardy Nurseries 
             Teagasc commercial partner 

2016 – None So Hardy established  
              a clonal indoor seed orchard  
              with Teagasc improved birch 

2016/2017 –  selected & qualified birch  
             planting stock available for  
             commercial planting from NSH 
             Improved birch grant aided 

2017 – Progeny field trials established with plants  
              raised from the Teagasc qualified indoor  
              seed orchard  

Waterford 
Sligo 

Aim – Qualified  Tested 

oliver.sheridan@teagasc.ie 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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First and second thinning in Sitka spruce  

Many farmers with forestry plantations may be trying to decide whether 
to consider thinning and whether the benefits accruing from thinning 
are worthwhile. Thinning presents an opportunity to maximise the 
production of higher value material such as quality sawlogs, increasing 
the value of the main crop. In certain situations, a no thinning regime 
may be adopted by growers who have concerns about the stability of 
the crop or where poor access and/or tree health compromise thinning 
viability.

The removal of smaller trees, pulpwood and bigger rougher trees should 
be prioritised for removal early in the rotation as these trees cannot 
accumulate significant value over the lifetime of the forest, this reduced 
competition for site resources allows trees to develop into more valuable 
products, a key outcome of successful thinning operations. One of the key 
questions for growers is how much volume to remove without affecting 
the viability of the crop.

Teagasc have established a number of permanent thinning experiments 
across the country .One such trial in a highly productive 15 year old Sitka 
spruce crop in Frenchpark, Co. Roscommon was established in 2010. The 
main objective of the research to observe the effect of different thinning 
intensities on volume production, financial returns and timber quality

The trial was established, when the forest was at a height of 11 m, and had 
a volume of 200 cubic metres per hectare. First thinning removed one line 
in seven and selectively removed dead, dying and different proportions of 
inferior quality stems to improving the quality of the remaining crop. The 
volume removed varied from 23% to 35% of the volume with stocking 
after thinning between 1500 stems to 1000 stems per hectare. The 
thinnings were cut into pulpwood (smaller poor quality stems) and pallet 
wood (larger better quality stems for pallets) assortments depending on 
quality and length of trees. The tops of the trees and branches were left 
in the forest. The standing sale of the thinnings returned a price of €6/
m3 for pulpwood and a price of €18/m3 for pallet wood. No sawlog was 
produced in either thinning. 

At first thinning over 60% of volume removed was pulpwood with the 
proportion of pulpwood increasing with the intensity of thinning. There 
was no apparent difference in pallet wood production between thinning 
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treatments. At second thinning 220 to 330 stems per hectare, equivalent 
to 40 to 60 m3/ha were removed depending on the treatment. At second 
thinning, the yield of pallet wood increased with heavier thinning, from 
29% of total volume in light thinning to 65% in the heavy thinning 
treatment.
 
Summary of outcomes

• Results from the research clearly indicate the benefit of thinning 
 on crop development
• Total revenue generated from the two thinning operations 1364/
 ha for heavy thinning, 1255/ha for medium thinning and 809/ha 
 for the  light thinning 
• No revenue was generated for the unthinned control plots.
• Light and medium thinned  plots produce the most volume
• Heavy thinning and unthinned plots produced similar volumes
• The volume of straight logs increasing significantly with thinning.
• Heavy thinning produces the most revenue as more palletwood is 
 removed.
• There is some loss to structural properties of timber associated 
 with thinning this is generally less than 5% compared to unthinned 
 timber.
• The choice of thinning depends on local site and crop conditions 
 and/or objectives.
• Adoption of thinning practice should be made with knowledge of 
 site conditions, thinning control is essential and trade-offs 
 between revenue, timber quality and production need to be 
 considered.

Dr. Niall Farrelly
Email:  niall.farrelly@teagasc.ie
Web: www.teagasc.ie/contact/staff-directory/f/niall-farrelly/
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Deciding to thin your forests and Recommended practice  

Decision support tools to assist in making a decision on whether to thin your forest 

Assess Windthrow risk 

Remove Retain 

Before After 

Use Ready reckoner 

1st thinning::50-70m3/ha - Pulpwood 65%, Palletwood  35%  
2nd thinning 40-60m3/ha  - Pulpwood 35-70%, Palletwood 30-65%, depending on thinning type 

Line Selection 

Remove wolf trees, poor quality and supressed trees 

Products 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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•Control: No thinning 
 

•Light: Remove dead, dying and suppressed trees (c. 
20% of volume removed). 
 

•Moderate: Romove dead, dying, suppressed and some 
co-dominant trees, creating gaps in the canopy (c. 33% 
of volume removed). 
 

•Heavy: Remove dead, dying, suppressed and many co-
dominant trees, creating gaps in the canopy (c. 33% of 
volume removed). 

 
Table: Volume and revenue from first thinning 

Increase in the volume of straight logs by thinning intensity 

Thinning practice and expected benefits 

 
Choice of thinning may depend on local site & crop conditions and management objectives 

 

Net Vol. Net Vol. Pallet Revenue

Pulp (m3/ha) €/Ha

(m3/ha)
No thin
Grade B 51 28 17 475
Grade C 62 34 20 564
Grade D 73 44 19 616

Net Vol. Net Vol. Pallet Revenue
Pulp (m3/ha) €/Ha

(m3/ha)
No thin
Grade B 40 25 10 334
Grade C 61 22 31 691
Grade D 62 19 35 748

Thinning 
type

Vol. 
Remove 
(m3/ha)

Thinning 
type

Vol. 
Remove 
(m3/ha)

Table: Volume and revenue from second thinning 

Total revenue from thinning ranges from €809 - €1364 per ha 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Genomic Evaluation for the Sustainable Improvement of 
Sitka Spruce

The GENESIS project coordinated by Dr Niall Farrelly of Teagasc, is a 
collaboration between scientists from Teagasc, UCD Forestry, Trinity 
College, NUI Galway and National Botanic Gardens and Coillte-the Irish 
Forestry Board.  

Tree breeding enabling the selection of faster growing trees with desirable 
traits has the potential to increase productivity, carbon sequestration and 
storage and increase the output of sawn timber for the forestry sector 
in Ireland. However tree breeding is a long term process as trees take a 
long time to mature (30-40 years) taking many years to test and produce 
improved material. 

The Irish Sitka Spruce Tree Improvement Programme (ISSTIP) has been 
in operation for several decades, and has selected distinct individuals 
that form a breeding population whose progeny produce a greater 
yield of timber compared to unimproved trees, but to date no genetic 
characterisation of these individuals has been carried out. Genomic 
Selection offers the potential to accelerate the selection of improved 
progeny by identifying markers in a genome that indicate whether an 
individual will have desirable traits without having to wait for the traits 
to manifest. Genetic characterisation of the Irish Sitka Spruce would 
therefore help to ensure continued improvement of the Irish Sitka Spruce 
population, as well as ensure that selection that has been carried out so 
far is justified. 

The Genesis project is composed of three tasks focused on establishing 
a platform for the Genomic Selection of improved Sitka Spruce: 
Phenotyping ISSTIP material, developing a genotyping platform for 
Sitka Spruce populations, and assessing the viability of genomics-based 
breeding strategies.

Phenotyping of improved Sitka material will involve re-evaluation 
of the phenotype data on which the original breeding population was 
selected, as well as assessment of traits related to wood quality and form 
which may be absent from the current selection of trees in the breeding 
population. 
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The development of a genotyping platform will be developed for Sitka 
Spruce, in order to create a collection of markers across the Spruce 
genome for traits related to performance and assess levels of diversity 
across Irish Sitka Spruce provenances. Genotyping will also be deployed 
to assess contamination of the Sitka spruce Seed Orchards from outside 
pollen. Genetic characterisation is intended to examine traits related to 
timber production and investigate the possibility of either expanding 
resistance to pest and climate tolerance traits if found to exist naturally 
within the ISSTIP. 

Objectives

The outputs of the project should enable the following:

• More intensive selection criteria for improved Sitka Spruce
• Assessment of wood quality of plus trees
• GenoSpruce platform
• Origin and genetic diversity extent in breeding population 
 as indicated by IUFRO collection
• Seed orchard efficiency
• Assessment of potential drought and pest resilience in the ISSTIP

Dr. Niall Farrelly
Email:  niall.farrelly@teagasc.ie
Web: www.teagasc.ie/contact/staff-directory/f/niall-farrelly/
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Funded under Department of Agriculture, 
Food and the Marine grant award 17 C 297 

Genomic evaluation for the sustainable 
Improvement of Sitka spruce 

 
Most appropriate 
provenances (i.e. 
Washington) 
 

Chosen species 
(Sitka spruce) 

superior 
phenotypes  

progeny testing 

Selected trees are 
deployed into seed 
orchards  

. 

 
 

Sitka spruce Breeding: An Overview  

 
Commenced in the late 
1970’s and has evaluated 
progeny data from 500 plus 
trees  
 
Currently 63 parents have 
been selected for 
favourable height growth 
and timber density 

Importance of Tree 
breeding? 

Currently, tree breeding is an 
important part of the 
adaptation of Forest Genetic 
Resources to Climate change 
identifying future origins which 
may be more suitably adapted 
to future conditions  
 
Rapid development in plant 
genetics and genomics (the 
study of gene structure). 

The objectives of a breeding 
tree program range from yield 
improvement and adaptation 
to particular conditions, to 
pest-resistance, wood 
characters etc. 

(i) develop and evaluate a 
genomics platform to 
accelerate, 

(ii)  improve decision making, 
and increase efficiencies in 
the Irish tree breeding 
programme 

(iii) (ii) generate important 
phenotypes for traits not 
previously evaluated in the 
Irish tree breeding 
programme.  

Improved seedlings 
available 

Improved 
performance 

Selected trees are 
screen for timber 

quality. 

GENESIS: An Overview  Irish Sitka spruce tree 
improvement 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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GenoSpruce 
What is GenoSpruce?  Uses: How Diverse 

is Irish Sitka? 

Uses: How Efficient are Irish Seed Orchards? 

GenoSpruce allows us to cheaply identify genetic 
differences in Sitka Spruce 

Oregon  

QCI  

Difference in the genetic code  

These differences can be used to quickly breed trees that are taller, 
stiffer, straighter and more resistant to climate change  

Use GenoSpruce to 
compare Irish Sitka to 

Native Sitka to see how 
diverse our population is 

Sampling from 
Sitka’s native 

range: 
 Alaska to 
California 

Sample from 
Irish seed Lot  

GenoSpruce 
Use GenoSpruce to 

identify parents of trees 

Level of contamination from 
Sitka external to Seed Orchard  

Identify which parent trees are 
contributing in seed orchards 

GenoSpruce will be used to investigate Sitka populations in Ireland and 
breed improved Sitka for the Irish market 

Scan to learn 
more 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Genomic Selection in Sitka Spruce 

Genomic Selection: An Overview  Why Use Genomic 
Selection? 

Why Use Genomic Selection? 

Genomic selection relies on linking differences in a trees DNA profile to 
differences in a trees performance (e.g. wood quality, growth rate)  To accelerate the rate of genetic 

gain for important traits such as 
wood quality and yield 

Genomic Selection has the potential to accelerate the rate of genetic gain for 
important traits such as resistance to Green Spruce Aphid and Pine Weevil 

Funded under Department of Agriculture, 
Food and the Marine grant award 17 C 297 

Genomic selection allows us to 
identify superior trees  based on 
their DNA profiles. This enables 

us to identify the best trees 
earlier  in the breeding cycle. 

Evaluate trees for suite of 
characteristics of importance 

to the forestry sector.  

Carry out DNA fingerprinting. 

Link DNA profiles with 
traits to build 

predictive models 

Offspring 

DNA  
Evaluations 

Make selections based 
on breeding values estimated 

from the DNA markers 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Broadleaf Silviculture

This Teagasc-funded project is led by Dr Ian Short and will develop previous 
broadleaf silviculture work by Teagasc. It will continue to investigate 
the establishment and management of broadleaf crops, utilising sites 
established in the previous CoFoRD-funded B-SilvRD project.

Project objective
To build upon the medium- to long-term trials established during the 
5-year B-SilvRD project, to continue their management and monitoring, 
to establish a new remedial silviculture fully-replicated trial and fully-
replicated shade-tunnel trial, and to disseminate the results (some 
10-year results) to industry and stakeholders, increasing broadleaf 
silviculture knowledge of the Irish forest industry.

Rationale / Methodology
Broadleaf planting has increased over the last two decades yet broadleaf 
silviculture knowledge has been limited. Many of these stands are of 
poor quality or have lacked timely management. The B-SilvRD project 
(2010 – 2016) established some broadleaf silviculture trials, designed for 
medium- to long-term use to help fill some knowledge gaps. The proposed 
project will continue the management and monitoring of these trial sites 
and dissemination. Some additional new trials will also be established 
for medium- to long-term use.

With the advent of Chalara ash dieback (Hymenoscyphus fraxineus), 
pre-emptive management on ash plantations is prudent, facilitating a 
change of species and ensuring that a second crop is established in the 
eventuality that a stand of ash must be felled for sanitary reasons prior 
to full rotation age. This project will include an experiment on the impact 
of shade on three species. A new fully replicated trial related to remedial 
silviculture of poorly performing pole-stage oak will also be established 
involving a stumping back / coppicing intervention, a process that the 
B-SilvRD project initiated in ash and sycamore on a pilot basis which is 
showing promising results.

Sites being investigated include:
• 2 oak:birch nursing trials
• An oak:Scots pine shelter-in-advance establishment trial
• An oak:Scots pine thinning trial
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• A network of broadleaf thinning demonstration sites
• A spacing trial incorporating a mixture of ash and sycamore

The project will also use shadetunnels from the B-SilvRD project to 
investigate the growth of three species under various amounts of shade.
The project will also develop previous B-SilvRD work investigating the 
management of poorly performing broadleaf crops using sites established 
during that project:
• Coppice-with-standards
• Free-growth
• Systematic thinning with underplanting and/or coppice regrowth
• A new trial in Teagasc Oak Park will also be established to   
 investigate the remedial management of poorly performing oak 
 (the oak in Oak Park has been significantly affected by grey 
 squirrel in the past).

Dr Ian Short
Silviculture Research Officer
ian.short@teagasc.ie
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Broadleaf Silviculture 

Establishment and management of broadleaf 
crops 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 

 

 
Objectives 
 To build upon the medium- to 

long-term broadleaf silviculture 
trials established during the 5-
year B-SilvRD project. 
 Establishment 
 Spacing 
 Configuration 
 Shelter-In-Advance 

 Thinning 
 Remedial silviculture for 

poorly performing broadleaf 
stands 

 Establish a new remedial oak 
silviculture trial 

 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 

Broadleaf Silviculture 

Remedial silviculture of poorly-performing 
broadleaf crops 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Ash Restructuring - Group selection and underplanting of 
ash stands to mitigate ash dieback

Background
Ash trees are now under threat from possibly the single most devastating 
forest pathogen ever to hit the post glacial woodlands of Ireland. 
First discovered in Co Leitrim in October 2012, Chalara ash dieback 
(Hymenoscyphus fraxineus) has been steadily developing in the wider 
environment. Young, single-species stands of ash can be at particular risk 
and, left untreated, could be at increased risk. Teagasc and the Woodland 
Trust in Northern Ireland are collaborating on a 5-year research project 
aimed at reducing the potential impact of ash dieback on such pole-stage 
stands.

The site
The first trial site has been established within the Woodland Trust’s 
Drumnaph Wood, Co Derry/Londonderry, part of the Drumnaph 
Community Nature Reserve. The 31.9 ha reserve comprises a range of 
important habitats, including 14.7 ha of ancient woodland. The overall 
woodland area was extended within the Trust’s ‘Woods On Your Doorstep’ 
millennium celebration through the planting of an additional 11.8 ha 
of new native woodland. About four hectares of this relatively young 
woodland is comprised predominantly of ash.

Objectives
The recent work programme in the wood has had two primary objectives:
1. Promoting the vigour of the ash stands through thinning
2. Diversifying the species composition of the predominantly ash 
 stands through underplanting

Operations
The thinning at Drumnaph aims to promote the growth of selected 
individuals by releasing them from competition. The longer the health of 
these trees can be maintained, the longer we can maintain the ecological 
integrity and functions of the woodland. Ultimately the long-term 
resilience of the woodland lies in achieving a greater degree of species 
diversity. A group-felling treatment using small coupes, 0.025 – 0.045 
ha (approx. 20 – 25 m diameter equivalent), was integrated within the 
conventional thinning, designed to provide the space necessary to plant 
a range of other native tree species such as oak, hazel and birch (Figures 
1 and 2). Prior to planting, the stumps were treated with a mulcher to 
prevent coppice resprouting. As the site matures the research project 
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will monitor the impact of light conditions and their changing influence 
over time on the growth of the underplanted trees with the objective 
of providing management guidelines for such a silvicultural system. 
Hopefully this work can inform woodland owners regarding the positive 
options available to secure the most productive future for their ash-
dominated woodlands.

Dr Ian Short
Silviculture Research Officer
ian.short@teagasc.ie

Ash restructuring 

Group selection and underplanting of ash stands 
to mitigate ash dieback 
 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 

 
Objectives 
 Promote the vigour of the ash stands through thinning. 
 Diversify the species composition through underplanting. 
  
Operations 
 A group-felling treatment using small coupes, 0.025 

– 0.045 ha (approx. 20 – 25 m diameter equivalent), 
was integrated within the conventional thinning. 

 Stumps were treated with a mulcher to prevent 
coppice resprouting. 

 Native tree species (oak, hazel and birch) 
underplanted into coupes. 

Background 
 Ash trees are under threat from ash dieback 

(Hymenoscyphus fraxineus). 
 Young, single-species stands are at particular risk. 
 Teagasc and the Woodland Trust in Northern Ireland 

are collaborating on a 5-year research project. 
 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Ash restructuring 

Group selection and underplanting of ash 
stands to mitigate ash dieback 
 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Exploitation of small-diameter alder

Background
In Ireland approximately 95% of hardwoods used in the furniture and 
woodworking industries is imported. There is however a significant 
amount of broadleaf plantations from which small-diameter thinnings 
can be harvested. Much of that material is currently directed to the 
firewood market, negating any added-value potential which could be 
realised through markets for better quality material. There is potential 
to reduce reliance on imported hardwoods through the use of advances 
made in the processing of small diameter hardwood logs and in the 
development of innovative uses for small-sized sawn hardwoods.

Project
This 34-month Teagasc-funded project, partnered with GMIT Letterfrack, 
will establish the characteristics, properties and utilisation potential of 
small-diameter (20 – 30 cm) Irish-grown alder (Alnus glutinosa) with 
the aim of supporting woodland owners in developing new markets for 
timber and small enterprises wishing to use Irish timber. It is anticipated 
that the findings may have wider application to other species and to 
larger diameter material and will also close the knowledge gap existing 
between woodland owners and their potential markets. In order to 
establish what other markets exist for this material, opportunities to 
add-value and establish new utilisation potential of alder will be explored 
by establishing the working and finishing properties and investigating 
innovative uses.

The research project will establish the working properties of alder in 
relation to:
• Conversion
• Seasoning / kiln drying
• Processing (planing, sanding, etc.)
• Nailing /Screwing
• Bonding
• Finishing

Outcomes
Outcomes will include developing product prototypes and resources 
designed on the basis of maximising the utilisation potential of the 
species.

For more information:
Dr Ian Short | Silviculture Research Officer | ian.short@teagasc.ie
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Exploitation of small-diameter 
alder 

Exploitation of the working properties and 
utilisation of small-diameter Irish-grown Alnus 
glutinosa 
 

 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 
Colin Marren | Walsh Fellow  
Colin.Marren@teagasc.ie 

Sean Garvey | Lecturer 
Sean.Garvey@GMIT.ie  

 Nailing/Screwing;  
 Bonding; Finishing 

 
Background 
+2-year project, partnered with GMIT Letterfrack 
 
Objectives 
The project will: 
 Investigate the characteristics, properties and utilisation 

potential of small diameter (20 – 30 cm) Irish-grown alder 
 Establish the working properties of alder in relation to: 
 Conversion;  
 Drying;  
 Processing;  

 
Outcomes 
Develop product prototypes and resources designed on the 
basis of maximising the utilisation potential of the species 
 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Exploitation of the working properties and 
utilisation of small-diameter Irish-grown Alnus 
glutinosa 
 

Exploitation of small-diameter 
alder 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 
Colin Marren | Walsh Fellow  
Colin.Marren@teagasc.ie 

Sean Garvey | Lecturer 
Sean.Garvey@GMIT.ie  

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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TranSSFor – The Transformation of Sitka spruce stands to 
Continuous Cover Forestry 

Edward Wilson1,2,4, Ian Short1, Aine Ni Dhubhain2 and Paddy Purser3

1 Forestry Development Department, Teagasc, Ashtown, Dublin
2 UCD Forestry, School of Agriculture and Food Science, UCD
3 PTR Forestry Ltd, Woodenbridge, County Wicklow
4 Contact: ted.wilson@teagasc.ie

Summary of Research
Background: Sitka spruce (Picea sitchensis) is the most important productive 
species in Ireland, comprising 52% of the forest estate. In recent years, 
there has been increased interest in continuous cover forestry (CCF) as 
an approach with potential to enhance forest resilience and deliver a 
wider range of ecosystem services than in conventional management of 
the Sitka spruce resource. 

Project: The TranSSFor project (2017-2022) is the latest phase of a 
long-term research study, initiated in 2010, to study the process of 
transformation of planted Sitka spruce stands to CCF by comparing low 
thinning, which is the standard in even-aged management, with crown 
thinning and graduated density thinning. These latter two regimes are 
not widely applied at present but are associated with increasing stand 
structural diversity and supporting natural regeneration. 

Design: Two forests were selected for the study: Fossyhill, County Laois 
(310 m) and Ballycullen, County Wicklow (250 m), planted in 1992 and 
1994, respectively. Within each forest, the three thinning regimes were 
applied in 0.25 ha plots (with 25 m buffer on all sides) within experimental 
blocks, and replicated three times. Individual trees were mapped and 
measured periodically from the first thinning intervention. At two stages 
in the study, 200-250 trees/ha demonstrating superior phenotypes (called 
Q-trees) were selected in the crown and graduated density treatments. 
Data were collected for each tree, including diameters at breast height, 
estimated top heights, crown dimensions, stem quality scores and social 
classes. Quantitative assessments of timber properties were also assessed 
using non-destructive techniques, with a focus on the development 
of Q-trees. Ground vegetation and understorey light levels were also 
monitored. Thinning interventions took place in 2011, 2014 and 2018/19, 
and assessments of mechanical damage, site impact and economic 
performance were completed during the stand thinning operations. 

Progress: Parameters to be reported for each thinning regime include 
tree and stand dynamics, tree/timber quality, height:diameter ratios and 
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other attributes of stand structure. In addition, stand development will 
be projected forward using the MOSES-GB individual tree growth model. 
Economic and timber production data were used to compare the three 
thinning regimes on a financial basis and to inform future management 
guidance. 

Outcomes: The TranSSFor project represents the first detailed study 
of stand transformation in Sitka spruce stands in Ireland. Results are 
expected to inform future management, policy and research, and support 
evidence-based forestry practices in CCF.
www.teagasc.ie/crops/forestry/research/transformation-of-sitka-spruce-to-ccf/

Transformation of Sitka spruce stands to CCF 

Further Information: 
Ian Short | Silviculture Researcher 
Ian.Short@teagasc.ie 

Ted Wilson | Walsh Fellow 
Ted.Wilson@teagasc.ie 

• 5-year Teagasc-UCD Project (2017-2022).
• Currently the most important study of

stand transformation in Sitka spruce.
• Comparison of three thinning regimes

(stand treatments): Low (Standard),
Crown, Graduated Density.

• Design: 2 sites x 3 blocks x 3 treatments.
• Study initiated 2010.
• Stand Interventions: 2011, 2014 and

2018/19 (i.e., 3-4 year thinning cycle).
• Focus: tree marking, forest stand

dynamics, timber production & quality.

Key Features of the Project 

Site 1: Fossyhill, Co. Laois Site 2: Ballycullen, Co. Wicklow 

Mature
stand
showing
potential for
natural
regeneration

 Early stage
interventions
(thinnings) to

promote 
stability and 

suitable stand 
structures 

 Selecting
potential
quality trees
in the Crown
thinning
treatment

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Transformation of Sitka spruce stands to CCF 

Further Information: 
Ian Short | Silviculture Researcher  
Ian.Short@teagasc.ie 

 
Ted Wilson | Walsh Fellow  
Ted.Wilson@teagasc.ie 

 Example plot maps 
at 3rd thinning: tree 
size distribution and 
marking decisions  

 Analysis of production 

 Monitoring regeneration  

   Unit 01-Low Unit 02-Crown Unit 03-GDT 
Mean DBH Stand Before Thinning (cm) 22.7 19.8 20.2 
Mean DBH Marked Trees (cm) 19.8 21.2 21.6 
Mean DBH Stand After Thinning (cm) 23.3 19.7 19.9 
v/V ratio 0.9 1.1 1.1 
Total BA Stand Before Thinning (m2 ha-1)  47.8 47.2 36.2 
Total BA Stand After Thinning (m2 ha-1) 41.6 41.6 31.8 
% BA Reduction 13.0 12.0 12.1 

 Major thinning effects on mean DBH and Basal Area (BA) 

 Production at 
3rd thinning by 
product class 
and treatment 
(total and percent)  

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Towards integrated pest management for pine weevil in 
Ireland (PW-IPM)

Project members: Frauke Fedderwitz* and Louise McNamara (Teagasc), 
Cathal Flood and Christine Griffin (Maynooth University)
*contact information: Teagasc, Crop Research Centre, Oak Park, Carlow; 
email: frauke.fedderwitz@teagasc.ie
www.teagasc.ie/crops/forestry/research/pw-ipm-project/

Summary:
The large pine weevil (Hylobius abietis) is the most important reforestation 
pest in Europe, including Ireland. Adult pine weevil feed on the bark of 
woody plants. Although they feed both on mature trees as well as seedlings, 
the economic damage that they cause is limited to seedlings. In Ireland 
and the UK it is estimated that on average 50% of unprotected seedlings 
are killed by pine weevil during the first few years. Pine weevil larvae 
develop in the roots of recently dead conifer stumps. Thus populations 
of pine weevil are especially high after felling a coniferous crop, which 
produces a large increase in breeding material for pine weevil. 

Currently, cypermethrin (Forester) and acetamiprid (Ceta SG , Gazelle SG) 
are used as insecticides against the pine weevil. Cypermethrin can be 
used under derogation in sustainably certified forests until 2021. Thus, 
alternatives of protection are sought after. This project is looking at 
integrated pest management (IPM) strategies against the pine weevil. IPM 
means that all possible options including silvicultural practices, biological 
control, application of pesticides and physical protections are taken into 
consideration. Depending on the specific properties of each clear-cut, and 
with the help of decision support tools, appropriate protection methods 
can be selected. During this project we review available methods, based 
on scientific literature as well as stakeholder experience, as components 
of a pine weevil IPM system. We identify the strengths and weaknesses of 
each method and its applicability in an Irish context. Thus, by the end of 
the project, we will have a comprehensive overview of the methods that 
can be used against the pine weevil. 

The project is conducted in collaboration with Maynooth University and 
Coillte. The project is funded by the Department of Agriculture, Food and 
the Marine under the 2017 Call for Research Proposals.
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Life Cycle 

Most damage 
occurs on 2-3 year 

old clear-cuts.  

The Pine Weevil 

Pictures by  
F. Fedderwitz 

and  
C. Hellqvist  

Adults arrive at clear-cuts 
attracted by smell of stumps  

(+resident adults on old  
clear-cuts).  

 

Larval 
development in 

the roots of 
conifer stumps. 

Resident and emerging  
adults feed on conifer seedlings. 

A Pest of Conifer Seedlings 

The pine weevil is Europe's 
most important 

reforestation pest.  

Adult pine weevil overwinter 
in the soil.  

It is estimated that pine weevil 
kill on average 50% of 
untreated seedlings in 

Ireland. 

 

Spring 

Summer 

 

Autumn 

Winter 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Evaluating Protection Methods 

Sustainable pest 
management 

Stakeholder experience 

Selecting and combining the best possible protection methods for 
• minimal ecological disturbance 
• minimal risks for human health 

• economic viability. 

Integrated Pest Management of Pine Weevil 

Pictures by  
F. Fedderwitz, 

C. Hellqvist 
and P. Lillis 

Lethal and non-lethal 
effects of insecticides 

(acetamiprid, 
cypermethrin, etc)  

or feeding deterrence 

Reducing the population 
with natural enemies 

(insect-killing nematodes 
or fungi, parasitoids, etc) 

Making conditions 
unsuitable for pine weevil 

(larger plants, soil 
preparation, fallow 

period, etc) 

Preventing access to 
seedlings with stem coats 
(sand and glue, wax, etc) 
or barrier guards (tubes 

around the stem) 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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The potential of alternative conifers to replace larch species in 
Ireland, in response to the threat of Phytophthora ramorum

Forest ecosystems are facing many challenges in the wake of recent 
pest and disease outbreaks, coupled with uncertain future climate 
conditions. A particular challenge emerges from the recent outbreak of 
Phytophthora ramorum identified in Japanese larch (Larix kaempferi) in 
2010. Its subsequent spread has caused widespread damage to Japanese 
larch stands and has resulted in the Japanese, European (Larix decidua) and 
hybrid (Larix × eurolepis) larches no longer being grant-aided in the Irish 
afforestation programme in Ireland. Over 20% of forest stands contain 
some quantity of larch, with a total area of 32,057 ha. Japanese larch is 
the predominant species with 27,859 ha, 86% occurring as mixed stands 
and 79% in mixture with Sitka spruce (Picea sitchensis). The objective of the 
study was to examine the range of alternative conifer species that may be 
suitable to replace larch which potentially have similar or higher levels of 
productivity, acceptable timber properties, while affording reduced levels 
of risk from pest/disease outbreak. 

The study assessed the yield of alternative conifer species, of those currently 
found growing in mixture with larch. Seven tree species showed potential 
as suitable alternatives to larch based on higher levels of productivity 
across a range of soil types. These species include Sitka spruce, western 
red cedar (Thuja plicata), grand fir (Abies grandis), western hemlock (Tsuga 
heterophylla), Norway spruce (Picea abies), European silver fir (Abies alba), 
noble fir (Abies procera) and Douglas fir (Pseudotsuga menziesii). Strong 
relationships was found between the yield classes of (a) Japanese larch and 
western hemlock, (b) hybrid larch and Douglas fir and (c) European larch 
and Sitka spruce growing on the same sites. 

Regression equations were developed between the site yields of Japanese, 
European and hybrid larches and those of alternative species, as a useful 
tool to predict growth performance of potential alternative species across 
a range of soil types where larch is currently growing. The predictive 
power varied for different species pairings with the strongest relationships 
between the yields of Japanese larch and Norway spruce on basin peat, 
and, Japanese larch and Douglas fir on podzols soils. Given the significance 
of Sitka spruce/Japanese larch mixtures in Irish forestry, future research 
should focus on the potential for mixtures combining Sitka spruce and 
alternative Pacific conifers (e.g. Douglas fir, grand fir, western hemlock and 
western red cedar) that may enhance resilience and maintain productivity.

Dr. Richard Walsh and Dr. Niall Farrelly
Email: Richard.t.walsh@teagasc.ie
www.teagasc.ie/crops/forestry/research/potential-of-minor-conifer-species
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Alternative conifers to replace 
larch species in Ireland 

Stands containing larch species: 
Japanese larch    149,837 ha 
Hybrid larch          12,964 ha 
European larch     5,777 ha 
Gross area          165,362 ha* 
*3,093 ha contains multiple larch spp. 

• Over the past decade, there has 
been a rise in the number of 
damaging invasive biotic agents 
detected in Irish forests 

• The oomycete pathogen 
Phytophthora ramorum was first 
detected in Ireland on Rhododendron 
spp. and was subsequently detected 
on Japanese larch in 2010 

• Has been detected on 30 hosts in 
Ireland, among which include Abies, 
Larix and Picea 

• Larches (including Japanese, hybrid 
and European larch) appear to 
display the least resistance 

93,048 
72,314 

Ownership of larch stands 

Private Public (Coillte)

• The majority of the larch in Ireland 
(27,272 ha) occurs in mixed species 
stands with a smaller amount (4,785 ha) 
in pure stands 

• Regression equations were developed 
between larch and each companion 
species 

• Potential alternative conifers, Sitka 
spruce, Norway spruce, western red 
cedar, western hemlock, grand fir, noble 
fir, European silver fir and Douglas fir 
showed productivity gains over the larch 

• Where larch currently exists, these 
predictive equations can indicate the 
potential productivity of an alternative 
conifer 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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FOROWN – New research to deliver improved timber mobilisation

Project Background – Addressing the challenge of mobilising Ireland’s 
private forest resource
In the face of growing demand for sustainable sources of biomass, 
the challenge of mobilising private forest landowners with varying 
management objectives, to actively manage their forests and increase 
the supply of wood biomass, is an area of growing research and policy 
focus. Unlike other European states, private forest ownership in Ireland is 
dominated by new forest owners, the vast majority of whom are farmers 
and who have planted their forests since the introduction of financial 
supports for afforestation in the 1980’s. As a result these forests are “new” 
and their owners are inexperienced with little traditional knowledge of 
forestry management. 

Identifying the forest sector innovation system (FIS)
In the coming decade the Irish forest sector will expand and its value 
chains evolve from a situation where there is one dominant semi-state  
roundwood supplier (Coillte) to one where the growing demand for 
roundwood will be met by an increasing number of small scale private 
forest owners. This not only challenges the management capacity of 
inexperienced forest owners but also the innovative capacity of the entire 
value chain and the wider institutions with which they engage. Growth in 
output from the forestry industry is thus dependent on how well it adapts 
its structures, infrastructure and institutions to meet this challenge 
such that all parts of the system not only function individually but also 
collectively. In line with this systemic view of innovation the FOROWN 
project proposes the Forestry Innovation System (FIS) as a framework to 
analyse the forestry sector in order to develop policy recommendations to 
facilitate sustainable, functioning wood value chains.

Information is collected and analysed on the factors that influence forest 
owners’ management practices and engagement with the sector with a 
particular focus on the role of knowledge transfer events and the social 
networks of owners and forest stakeholders. The project also explores 
broader issues including the values owners assign to their forests. This 
information is gathered through a number of approaches guided primarily 
by a purposive sampling framework, including, questionnaires with forest 
owners at Teagasc management field events, semi structured interviews 
with stakeholders from across the sector and through a review of the 
published and grey literature on timber mobilisation.
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FOROWN – Irish Private Forest Owners 
The role of Knowledge Transfer and Social Networks 

Kevin Kilclinea, Mary Ryana, Kevin Heanuec,  Áine Ní Dhubháinb, Cathal O’Donoghued 

aTeagasc Rural Economy and Development Programme, Athenry, Galway, Ireland 
 bSchool of Agriculture and Food Science, University College Dublin, Ireland 

cBusiness Planning and Performance Evaluation Department, Athenry, Galway, Ireland 
cSchool of Arts, Social Sciences and Celtic Studies, National University of Ireland Galway, Ireland 

 

  

Background 
- New private forest owners emerged since 1980s  
- Lack of traditional knowledge & networks 
- Ambitious targets for afforestation and production 
Objectives 
Identify means to increase owner engagement with 
their forests, advisory services and other stakeholders 
to promote management and wood mobilisation 
 

Background and Objectives 

Materials and Methods 

Research findings 

Analysing the Forest Sector - Innovation System approach 
- Semi structured interviews with stakeholders 
- Interactive social network mapping 

- identifies barriers constraining efficient resource use 
- identifies windows of opportunity for improvement 
- insight into structure and relationships within sector 
 

1. Weak networks between forest owners and sector 
limits capacity development of new forest owners  

2. Weaknesses in the sector’s knowledge `infrastructure’ 
limits the reach and effectiveness of extension  

3. Rigid institutional structures and policy are restricting 
the ability to adapt to stakeholder feedback and limits  
potential for co-innovation and private management 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

This project is conducted in collaboration with University College Dublin 
and is funded by the Department of Agriculture, Food and the Marine.

Project members: Kevin Kilcline, Kevin Heanue and Mary Ryan (Teagasc), 
Áine Ní Dhubháin (UCD)

Contact Information: Teagasc Rural Economy and Development 
Programme, Mellows Campus, Athenry, Galway, Ireland
Email: kevin.kilcline@teagasc.ie
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Identification of potential new species of Eucalyptus for the 
cut-foliage sector

The research work on Eucalyptus is part of a DAFM funded project entitled  
‘New Leaves: Alternative crops for cut foliage sector,’ conducted in the 
Horticultural Development Unit at Teagasc Ashtown Food Research Centre. 
It is a four year project and has 5 tasks. 

Task 1 is about screening of existing plantations and identification of new 
variants with superior foliage quality from a seed batch of 15 new Eucalyptus 
species which are sourced from different providences of New Zealand and 
Australia. Task 1 also includes the development of lines of Hebe (Hebe speciosa) 
for their superior foliage through vegetative propagation. Task 2 is to develop 
a micropropagation system for Pittosporum, Viburnum, and Ozothamnus 
and polyploidy lines of Viburnum tinus ‘Purpureum’, and Brachyglottis greyi 
‘Drysdale’. Four experiments are being conducted on Eucalyptus at Ashtown 
Food Research Centre and also at Teagasc Kildalton College. 

A comparative study between the seed batches of 15 new Eucalyptus 
species was investigated on the basis of their percentage radical 
emergence, percentage cotyledon emergence, and percentage first true 
leaves emergence days after sowing. This seed viability and vigour test 
result directed the second experiment on ‘Effect of mutagenesis on seeds 
of four commercial Eucalyptus species (E. parvula, E. cinerea, E. glaucescens, 
and E. subcrenulata ) for generating novel variants’.  LD50 (Lethal Dose 50) 
was determined from six doses (0, 20, 40, 80, 120 and 200 Gy) of irradiation 
treatments. A micropropagation protocol was developed for these four 
commercial species as a third experiment. Two experiments on vegetative 
propagation (micropropagation and coppicing capacity) of Eucalyptus 
were conducted. However, the experiment (fourth) on coppicing capacity 
and rooting of 13 Eucalyptus species is still ongoing at the glasshouse of 
Kildalton College. The irradiated seeds from the mutagenesis experiment 
have been growing in order to observe any new desirable and suitable 
traits for the cut-foliage sector in the same glasshouse. This project will be 
finished at the end of November 2020. Results of the experiments will be 
published in different articles or journals. 

Farhana Afroze, 
Postdoctoral Researcher at Horticultural Development Unit, Ashtown
E-mail: Farhana.Afroze@teagasc.ie
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New Leaves: Alternative crops for cut foliage sector 
 

Task 1: Identifying novel Eucalyptus spp. and lines of Hebe for their 
superior foliage for  vegetative propagations. 
Task 2: Developing micropropagation technologies for Pittosporum, 
Viburnum, and Ozothamnus and polyploidy lines of Viburnum tinus 
‘Purpureum’ and Brachyglottis greyi. 

 

Irradiation treatment on Eucalyptus  
(thickness of cotyledon)  

Micropropagation of  
Eucalyptus  

Development of new variant through mutagenesis and micropropagation 

Rooting of Eucalyptus 
through  
Micropropagation 

Notes:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Research Advice Training
Our research covers many 
aspects of the life cycle of 
a forest from seedling to 

sawdust. Research is carried 
out in Teagasc research centres 
in state-of-the-art laboratories 
and growing facilities and on 
privately owned farm forests 

throughout Ireland.

Teagasc provides objective and 
independent advisory services 

to all private landowners 
on forestry related matters. 
Teagasc forestry advisors 
provide free, independent 

and objective advice on any 
technical or � nancial aspect 

regarding forestry.

Teagasc offers a wide range of 
QQI certi� ed practical courses. 
Topics can include formative 
shaping of broadleaves and 

timber measurement. A 
forestry quali� cation from 

Teagasc enables students to 
develop wide ranging and 

interesting careers.

For more information: 

Visit www.teagasc.ie/forestry
Follow @teagascforestry on social media 

Teagasc
Forestry 
Services


