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characteristics of abandoned cutaway peatlands will also result in the regeneration of a mosaic of 

vegetation types as reflected by the Bord na Móna biodiversity habitat map. 

 

Figure 2: The 2009 habitat map (left panel) and potential future habitat map (right panel) of Derries 

bog showing development of a birch/wetland mosaic. The project plans to enhance woodland creation, 

habitat connectivity and biodiversity value to the Bord na Móna BAP (Taken from the Bord na Móna 

biodiversity action plan (Bord na Móna, 2016)). 

The rejuvenation of woodland habitats is an integral part of the Bord na Móna biodiversity action plan 

(Bord na Móna, 2016). The current project uses this plan as a template for creation of woodland 

habitats because it already aligns with the project biodiversity and carbon sequestration objectives by 

delivering: 

• A range of different habitats in a landscape mosaic ensuring structural (patchiness and 3D 

vegetation layers) and functional diversity and enhances habitat connectivity (Noss, 1990). 

• Recognition and protection of high value biodiversity habitats such as restoring fens, wetlands 

and calcareous grasslands (Bord na Móna, 2016). 

• New woodlands which will speed up the regeneration process and woodland succession 

process. 

• Planting of native species such as birch, willow, Scots pine, oak, hazel, holly, etc. which will 

increase species diversity. Without human intervention, this process will eventually take place 

but it may take decades or centuries for these species to establish to provide full canopy cover. 

• Rapid vegetation of the bare peat surfaces, through woodland establishment, may slow peat 

degradation, enhance nutrient retention and reduce run off (Renou-Wilson et al., 2008b). This 

in turn encourages further vegetation growth (Renou-Wilson, 2008b, Black et al., 2007a).  
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• Creation of new cutaway wetlands in suitable areas thereby reducing peat degradation and 

greenhouse gas emission, relative to a bare peat scenario (Renou-Wilson et al., 2019), but this 

process may take some time (Rigney et al., 2018). 

• Establishment of woodlands will speed up the accumulation of biomass, litter and deadwood 

carbon pools, which will increase GHG removals, relative to a bare peat which recolonises at 

a slower rate. The emissions from remaining peat layers under afforestation continues, but 

the precise dynamics remain uncertain. However, it is likely that the net GHG balance of 

seeded or planted woodlands, relative to a naturally recolonising scrub transition scenario, 

will become positive more quickly. Conifer afforestation of peatlands has been shown to result 

in a net carbon sink after 4-12 years (Hargreaves et al., 2003, Black and Gallagher, 2010) but 

the transition from net emission to net removal of CO2 depends on site productivity, species 

and assumptions on the rate at which peat continues to degrade (Black and Gallagher, 2010). 

Recommendation:  

a) Woodland creation should be undertaken at the landscape level within existing and future Bord 

na Móna BAP habitats 

b) The potential future broad woodland habitats should be defined as specified in the Bord na 

Móna BAP, including (see Appendix 2 for definition of habitat types): 

• Dry woodlands; woodlands on dry areas where encroaching scrub develops into birch 

woodlands. Although birch is considered as a climax vegetation (Feehan et al., 2008) 

succession species such as oak and pine may eventually dominate in the long term. 

• Woodland-heath mosaics; similar to dry woodlands (above) but contains patches of non 

woody heath vegetation. This mosaic has enriched structural biodiversity which will be 

maintained by not planting already vegetated areas. 

• Woodland-wetland mosaics; these woodlands are dominated by birch and willow (with some 

alder) and occur in patches surrounded by wetlands. This again supplements the structural 

and functional diversity of the landscape. 

 

A review of suitable woodland species 
a) Birch 

Finnish foresters have been dealing with birch silviculture on cutover peatlands for many decades. 

Downy birch makes up about 12% of the total growing stock in Finland and the species can constitute 

almost 100% of growing stock on peatlands forests (Hytönen et al, 2018). Downy birch stands are 

established by planting, seeding or natural regeneration (Hytönen and Saarsalmi, 2009), but this is 

generally limited to peat sites where peat depth is 10 to 60cm. However, due to the low amounts of 

potassium and phosphorus in the residual peat, improvement of the soil nutrient status is usually 

required for successful afforestation. There is increasing interest in Finland in using wood or peat ash 

as a fertiliser followed by seeding of downy birch for the establishment of biomass crops (Hytönen, 

2019: personal communication). 

In Ireland, birch is considered the natural climax vegetation on much of these areas (Feehan et al., 

2008) with downy birch (Betula pubescens) being far more common than silver birch (Betula pendula), 
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particularly on wetter soils. Silver birch is generally only found as a minor component of woodlands 

on cutover peatlands and then only on drier, sheltered areas with richer soils (Horgan et al., 2004). 

Cross (2006) suggests, however, that it is more difficult to predict the regenerated vegetation of 

cutaway bog. Birch woodland often develops on many drier sites, but we do not know whether this 

will be replaced eventually by oak-ash forest, or gradually revert to wet heath and subsequently bog. 

At 47,000ha, the birch genus is currently the third most common (7%) forest genus in this country, 

after spruce (55%) and pine (11%) (Anon., 2018). 

Up to recent years, although valued from a biodiversity and amenity point of view, birch has not been 

considered a valuable timber tree in this country. It often invades clearfelled areas where seed trees 

have been left standing, particularly in the midlands. In the past, birch was also sometimes planted on 

the edges of conifer plantations. In the BOGFOR study, an overstorey of birch provided shelter and 

improved growth in Norway and Sitka spruce, as well as oak (Renou-Wilson et al., 2008). More 

recently, the potential for birch to nurse other crops on cutover sites has been demonstrated by Black 

et al. (2017) who found a 38% increase in productivity in Sitka spruce where the spruce was planted 

in line mixtures with the birch. The species has other positive qualities too in that it is a valuable 

firewood or biomass crop and will coppice after harvesting, thus reducing restock costs. Little and 

Cross (2005) outlined how quality birch can be produced in Ireland under Continuous Cover silviculture 

in the context of the Native Woodland Scheme. 

The potential productivity of birch in this country has been examined by Nieuwenhuis and Barrett 

(2001, 2002). They found that birch can grow at up to 1m/year but that early height growth peaks 

before 20 years of age. Stem form was often poor but standing volumes of up to 200m3/ha could be 

achieved in 42 years. In parallel, work has also been carried out on a selection and tree improvement 

programme in birch in this country since the late 1990’s (O’Connor, 2006). As a result of this 

programme, improved seed has been available since 2017 and it is expected that the amount available 

will increase over time. Under the various DAFM schemes, birch is now a grant-aided species. It can 

be planted under Grant and Premium Category GPC 8 as a pure timber crop if ‘qualified’ or ‘selected’ 

seed is used or under GPCs 9 and 10 for the Native Woodland Scheme where ‘source identified’ seed 

is also allowed. 

 

b) Other species 

Although most of the previous work on woodland creation on cutover sites concentrated on growing 

trees commercially for timber production, some native trees were planted in the BOGFOR trials. Oak 

has grown well on many fertile cutover sites, particularly where peat depths are less than 1m and 

drainage is sufficient. The species grows well when grown under a birch shelter. Scots pine has 

performed well but on some sites was attacked by pine shoot moth. Pines naturally regenerate on 

abandoned production bays and appear to tolerate deeper and less well drained peats than other 

conifer species (Black et al., 2017). Common alder grew well initially on all sites. Its subsequent 

performance varied a lot and it died out on some sites before it reached fifteen years old while, on 

other sites, it is still growing well. The BOGFOR plot network also contains plots of yew and aspen and 

these species appear to be suitable as woodland species with enhanced biodiversity value. Willow 

(various species) is a natural coloniser of cutover peatlands, particularly in wetter sites. 
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Establishment of birch can be accomplished in a number of ways, ranging from relying on wind borne 

seeds from trees on or in proximity to the establishment site to planting. The former is less expensive 

but less reliable than the latter. The former may also be more suited to the site (being a very local 

seed source) while the latter could allow the landowner introduce trees which may produce faster 

growing, straighter trees (especially if genetically improved material is used). 

There are two basic requirements for successful regeneration from seed: sufficient seed either in or 

close to the site and suitable microsites that help seed germination and seedling establishment and 

growth. Seed numbers from established birch trees are estimated to range from 3–530 million/ha of 

filled seeds (Atkinson, 1992). Most of this seed falls within about 50m of the parent tree but some can 

be dispersed up to a kilometre or more. 

Sitting somewhere between “natural” seeding using on-site trees to sowing seed by hand or tractor, 

there have been reports of very successful birch establishment where whole trees or branches 

containing seeds have been brought to and either stuck in or scattered over bare sites. If carried out 

at the correct time (September/October, depending on season), these techniques can be very 

successful (Rouine, 1956, Dolan, 2019: Personal communication). 

Recommendation: Use 1kg pre-treated (chilling treatment) common birch (certified 481,000 seeds 

per kg) mixed with 20kg sand (grit size similar to the size of seed). For deeper peats (high bays), 

increase seedling rate to 600,000 seeds/ha. Application should be carried out in April either 

manually or by tractor/quad and fertiliser spinner. The spread method depends on fragmentation 

and size of site. Where the peat type suggests that surfaces will dry out in early summer, use 

autumn/early winter seeding. 

Fertiliser will be required for successful seeding - 125 kg/ha of rock phosphate and 100 kg/ha 

muriate of potash preferably after germination in June or July. 

Seeding can also be carried out by cutting branches of birch trees in the autumn when seed is ripe 

and sticking the branches in the peat. This system has been tried with success at a midlands Native 

Woodland Scheme on cutover peatland near Blueball, Co. Offaly but has not been proven from 

replicated field trials. 

No fencing will be used on seeded areas 

Expected stocking after 4 years is ca 6,000 seedlings/ha. 

Use native or local seed sources 

 

4. Planting & Stocking 

Most of the establishment within this project will use direct seeding of birch. Where other species 

are required on some sites, some planting will be required. It is recommended that Scots pine and 

broadleaves such as rowan, holly, oak, whitethorn, etc. (See Table 1) are planted in groups as a 

mosaic within the seeded birch. Where willow and alder are recommended, they should be planted 

where local conditions suggest they will provide best shelter to other species. 
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losses) are not included. Renou-Wilson et al. (2010) carried out biomass sampling at two naturally 

regenerated birch crops and estimated that in Ballybracken biomass carbon stocks were 78.1 t C ha−1 

20 years after abandonment, while in Turraun the figure was 32.1 t C −1, 15 years after abandonment. 

Although any assessment of the potential greenhouse gas balance of the woodland types envisaged 

in this report is uncertain some reasonable conclusions can be drawn: 

• In drier areas (where rewetting will not be particularly effective), woodland creation will 

accelerate the restoration of the carbon sink function and lead to the development of new 

carbon stocks in biomass, woody debris and litter. 

• This new carbon sink function will offset some or all of the carbon loss from peat 

decomposition and the extent to which it does will depend on the relative balance between 

carbon uptake and loss. Some of the uncertainty in this area is currently being addressed by 

results coming from the SmartBOG project. 

• It is uncertain if this balance may move towards carbon neutrality over the medium to long 

term but the rate of carbon loss will be reduced. 

• At a landscape level, the carbon balance will depend on these and other factors such as the 

relative extent of different woodland types, wetland ecosystems and future climate. 

• In addition to carbon mitigation, these woodland ecosystems have the potential to provide a 

range of other, and compatible ecosystem services. 

• Research is needed to address information gaps in relation to the carbon balance of woodland 

creation on industrial cutaway peatland. These gaps include soil respiration across a range of 

peat types and environmental conditions and the rate of belowground carbon allocation 

through litterfall and root turnover. 
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