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Topics covered in presentation 

 Definition of alternative tree species. 

 History of deployment and silviculture. 

 Current status within Scotland’s forests. 

 Drivers for species diversification. 

 Options for future deployment. 

 Implications for silviculture and utilisation. 

 Research requirements. 

 

 



OVERVIEW 



The Scottish forest resource - overview 

 Total forest area in Scotland is ~1,450 kha. 

 33% state-owned (FC), 66% private woods. 

 75% is coniferous, 25% is broadleaved. 

 Most of coniferous area is managed for 

timber, excepting native pinewood reserves. 

 Most of broadleaved area is reserved for 

nature conservation and amenity, with much 

not managed for timber (recently woodfuel). 

 



HISTORICAL 

DEVELOPMENT 



Potted history of Scotland’s tree species 

 Prior to AD 1500, predominantly native tree 

species were used within Scotland (with 

occasional monastic walnut orchards etc.) 

 From AD 1500 to 1800 we added English + 

European species (beech, lime, sycamore, 

chestnut, Norway spruce, larch, silver fir). 

 From AD 1800 to 1940 we added numerous 

west American and east Asian tree species. 

 

 



Potted history of Scotland’s tree species 

 From 1920 to ~1970, we tried out a wide 

range of PNW, European and East Asian 

conifers in first rotation plantation forests 

 From 1970 to 2010 we narrowed down the 

range of conifers used to SS, SP, LP, JL, DF 

 From 1990 to 2010 we concentrated on 

restoration of native species woodlands. 

 From 2010 on – resilience through diversity 

 

 



CATEGORISING 

SPECIES 



Scotland’s native tree species (pre 1500) 

Conifers 
 

Pinus sylvestris 

Taxus baccata? 

Juniperus communis 

 

Hardwoods 
 

Quercus petraea 

Quercus robur? 

Fraxinus excelsior 

Ulmus glabra 

Betula pendula 

Prunus avium? 

Betula pubescens 

Alnus glutinosa 

Populus tremula 

 

 

 

Main timber species 

Minor timber or fuel 

Not widely utilised 



Scotland’s native tree species (pre 1500) 

Conifers 
 

 

 

Hardwoods 
 

Corylus avellana  

Prunus padus 

Salix spp. 

Prunus spinosa 

Crataegus monog. 

 

 



Scotland’s introduced species (pre 1800) 

Hardwoods 
 

Fagus sylvatica 

Acer pseudoplatan. 

Juglans regia 

Tilia cordata 

Tilia x europaea 

Carpinus betulus 

Acer campestre 

Castanea sativa 

Aesculus hippo. 

 

 

 

Conifers 
 

Picea abies 

Larix decidua 

Abies alba 

Pinus nigra 
 

Specimens of:- 

Pinus spp (various) 

Cedrus atlan/ liban 

Cupressus semper. 

 

 



Scotland’s introduced species (pre 1800) 

Conifers 
 

 

 

 

Hardwoods 
 

Platanus x hispanica 

Acer platanoides 
 

 

 

 

Specimens of:- 

Numerous Asian, 

East American and 

European hardwood 

species in collection. 



Scotland’s introduced species (post 1800) 

Conifers 
 

Picea sitchensis 

Pinus contorta 

Larix kaempferi 

Pseudotsuga menz. 

Tsuga heterophylla 

Thuja plicata 

Abies grandis 

Abies procera 

 

 

 

Hardwoods 
 

Eucalyptus spp 

Nothofagus spp 
 

 

 

 

Specimens of:- 

Numerous Asian, 

East American and 

European hardwood 

species in collection. 



Scotland’s introduced species (post 1800) 

Conifers 
 

Picea omorika  

Sequoia semper. 

Chamaecyp. laws. 

Cryptomeria japon. 

Abies amabilis 

Pinus peuce 

Pinus mugo 

Araucaria aur. 

 

 

 

 

 

Hardwoods 
 

 

Main timber species 

Minor timber species 

Not widely utilised 

Occasional timber 



Scotland’s conventional timber species 

Conifers 
 

Pinus sylvestris 

Picea sitchensis 

 

Pinus contorta 

Pinus nigra 

Larix kaempferi 

Larix decidua 

Larix x marschlinsii 

 

 

 

 

 

Hardwoods 
 

Quercus petraea 

Quercus robur 

Acer pseudoplat. 

Fagus sylvatica 

Betula pendula 

Prunus avium  

 

Fraxinus excelsior 

Ulmus glabra 

 

= major disease effects 

= major disease effects 



Scotland’s alternative timber species 

Conifers 

Picea abies  

Pseodotsuga menz. 

Tsuga heterophylla 

Thuja plicata 

Abies grandis 

Abies procera 

Abies alba 

Sequoia semper.  

Chamaecyp. laws. 

 

 

 

 

 

 

Hardwoods 
 

Acer platanoides 

Castanea sativa 

Tilia cordata 

Carpinus betulus 

Juglans regia 

Populus tremula 

risk of Phytophthora lateralis 



Scotland’s alternative timber species 

Conifers 
 

Picea omorika 

Picea orientalis 

Abies amabilis  

Cryptomeria japon. 

Cupressocyp x leyl. 

Pinus peuce 

 

 

 

 

 

Hardwoods 
 

 



Past deployment of alternative conifers 

 Policy plantings around country houses 

(individual specimens, avenues, groves). 

 Inclusion in arboretum collections (with 

individual specimens or small groups). 

 Inclusion in plot-scale “forest gardens”. 

 Inclusion in scientific species trial series. 

 Use on a small to intermediate scale within 

plantation forests (mainly ~1880-1970) 

 













ALTERNATIVE 

CONIFERS –     

OUR EXISTING 

RESOURCE 



Current Scottish conifer crop by species 

SS

Pines

Larches

NS

DF

Others

Source: FC 

Forestry  

Statistics 2013 

30% 
58% 

8% 

5% 



Existing resource of alternative conifers 

 Estimate area of “alternative conifers” now 
standing in Scotland is ~ 50-55,000 ha. 

 Of this, ~32,000 ha is Norway spruce. 

 Douglas fir represents ~10,000 ha. 

 Western hemlock, noble fir each ~1,500 ha. 

 Grand fir ~1,000 ha. 

 Others and mixed conifers total ~9,000ha. 

 These areas are falling (until very recently?) 

 

 



Existing resource of alternative conifers 

 Typically small stands (larger areas of some 

species – Douglas fir, hemlock, grand fir) 

 Typically on better sites and soils than the 

average for Scottish plantation forests. 

 Typically mature or over-mature (50-150 

years) prior to recent upsurge of planting. 

 Often un/under-thinned/ neglected (ex DF). 

 Spatial coincidence with alternative silvics. 

 



1990’s 2,592ha 

1980’s 5,402ha 

1970’s 6,215ha 

1960’s 13,569ha 

1950’s 14,853ha 

1940’s 6,897ha 

1930’s 2,683ha 

1920’s 2,235ha 

1910’s 599ha 

1900’s 258ha 

>1860 1,395ha 

<1860 59ha 

“Trophy 

stands” 

Data extracted from Forestry 

Commission National Inventory 

of Woodlands and Trees (1995) 
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NORWAY SPRUCE 







SERBIAN SPRUCE 







ORIENTAL SPRUCE 





LARCH SPECIES 









WESTERN HEMLOCK 



  



WESTERN RED 

CEDAR 







JAPANESE RED 

CEDAR 







REDWOODS 







LAWSON CYPRESS 







GRAND FIR 







NOBLE FIR 







SILVER FIRS 









ALTERNATIVE 

PINES 



 







Publications available from www.forestry.gov.uk/publications 



Source: Anderson, 

(1950,1961) 

Questionable 



Publications available from www.forestry.gov.uk/publications 



Source: 

Pyatt et al 

(2001) 



Source: 

Pyatt et al 

(2001) 





Attributes of alternative conifers v. SS 

 Tend to require better site types than SS. 

 Are more difficult to establish than SS – 

deer palatable, exposure sensitive, slower 

early growth against weed competition. 

 Grow more slowly than SS other than on the 

best sites, where GF etc. can outgrow SS. 

 Often have a longer optimal rotation length 

than SS – esp. DF, RC – e.g. 60-90 years. 

 Timber can attract lower prices (not NS,DF) 

 



CONIFER 

DIVERSIFICATION 



Drivers for conifer diversification 

 Reduce dependence on dominant species. 

 Reduce “worst case mortality” of resource. 

 Dilute “host density” within forest resource. 

 Silvicultural diversification in 2nd/3rd rotn. 

 Exploit new market opportunities [e.g. for 

durable or semi-durable RC/RSQ cladding]. 

 Increase/ secure additional forest services 

(landscape amenity, biodiversity, soil cons). 

 



Major threats to existing conifer crops 

 Drought-induced damage/ yield restriction. 

  [Mainly in eastern GB areas for Sitka spruce] 

 Existing pest and disease issues 

  [Dothistroma in pine; Phytophthora in larch] 

 Introduction of a novel insect pest. 

      [Ips typographus, spruce budworm etc.] 

 Mutation/ arrival of a fungal pathogen. 

      [Phytophthora spp., others may well arrive] 

 





Source: FC 

Scotland 

Source: FC 

Scotland 



Potential pests of Sitka spruce crops 

 Heterobasidion/ Phomes/ Armillaria rots 

 Elatobium (green spruce aphid) 

 Dendroctonus (great spruce bark-beetle) 

 Hylobius (pine weevil) 

 Ips typog. (8-toothed spruce bark beetle) 

 Spruce weevil (Pissodes spp) 

 Spruce budworm (Choristoneura spp) 

HOW LUCKY CAN WE EXPECT TO BE? 

 



 

Information available from www.forestry.gov.uk/fr/treespecies 





Wilson (2011) “Blue book” is available from www.forestry.gov.uk/scotland 



Source: Scottish Forestry, 

2013 



Downloads available from www.rfs.org.uk 



Downloads available from www.rfs.org.uk 



Downloads available from www.rfs.org.uk 



Opportunities for conifer diversification 

 New planting or restocking situations. 

 Most alternatives are shade-tolerant/ later-

successional => really need top/side shelter. 

 Most alternatives are deer palatable and 

hence fencing is almost always required. 

 Longer/ more expensive plant supply cycle 

=> need to move toward contract growing. 

 Need for better early tending, cleaning – no 

scope for “limited intervention” forestry. 

 

 

 

 



Deployment of alternative conifers 

 Single species new plantations or restocks – 

but need to consider species requirements. 

 Establishment/ restocking with mixtures 

(e.g. SS/WH, SS/DF, SS/PSF, SS/NF).  

 Preparatory underplanting/ interplanting of 

Sitka spruce, pine or larch stands with shade 

bearing alternative conifers (WH, RC, SF). 

 Use within continuous-cover forestry (CCF) 

systems with Sitka spruce or other altcons. 

 

 



MIXTURES 



Objectives/ advantages of mixtures 

MIXTURES 

ECOSYSTEM 

EMULATION 

ECOLOGICAL 

ENHANCEMENT 

CROP YIELD 

FACILITATION 

PRODUCTION 

INSURANCE 

STAND 

RESILIENCE 

SILVICULTURAL 

ENRICHMENT 



Fundamental types of mixture 

 Nursing mixture – the nurse species is 

generally suppressed or removed during 

first half of planned rotation (SS/LP) 

 Rotational mixture – original established 

mixture persists until clear-felling of whole 

stand at a compromise rotation age. 

 Permanent mixture – original established 

mixture persists in perpetuity (e.g. CCF) 

 

 

 

 

 

 

 

 

 

 



Species composition of mixtures 

MIXTURES 

PSEUDO-

BOREAL 

UPLAND 

PACIFIC 

CONIFER 

MIDSLOPE 

CONIFER-

HARDWOOD 

FOOTHILL 

MIXED 

CONIFERS 

QUALITY 

HARDWOODS 

PSEUDO-

MEDITERRANEAN 



Composition of mixtures for Britain 

 ‘Pseudo-boreal’ – normally Scots pine/ birch/ 

aspen (NVC W17-19) but may add species such as 

Macedonian pine, Serbian and Norway spruces. 

 ‘Upland Pacific conifer’ – simpler mixtures of 

Sitka spruce and other Pacific conifers including 

hemlock, silver firs, noble fir, (Douglas fir?). 

 ‘Midslope conifer-hardwood’ – modelled on 

European forests – e.g. Norway/ Oriental spruces, 

silver firs, beech, oak, sycamore (+DF, RC?). 

 

 

 

 

 

 

 

 

 

 



Composition of mixtures for Britain 

 ‘Foothill conifers’ – richer mixtures on better sites 

with Douglas fir, red cedar, redwoods, grand fir 

usually managed under CCF systems.. 

 ‘Quality hardwoods’ – dominated by timber 

hardwoods – oak, ash, sycamore, elm, maple etc. – 

but can have a minority of valuable conifers. 

 ‘Pseudo-Mediterranean’ – for coastal sand and dry 

lowland sites – dominated by pines (SP, CP, MAP, 

RAP) but can add in cedars, silver firs, evgn. oaks. 

 

 

 

 

 

 

 

 

 

 



Source: Scottish Forestry, 2015 

Available from www.scottishforestrytrust.org.uk 



Conifer mixtures in Britain (ex SS/LP) 

 Saw some popularity in the period 1950-

1970, with some surviving examples. 

 Largely neglected as an approach since 

1970 due to emphasis on pure SS crops. 

 Remaining examples scattered, small and 

generally silviculturally rather neglected. 

 Lack of operational experience/ skills. 

 BUT – significant potential for the future. 

 

 

 



NS/ SS mixture, Archiestown, Moray 



 

DF/ SS mixture, Balnacoul, Moray 



WH/ SS mixture, St. Gwynno, Wales 



GF/ SS mixture, Kirkhill, Aberdeen 



NF/ SS mixture, Penllyn, Wales 



GF/ SS mixture, Wales 



RC/ SS mixture, Stromeferry, Highland 



ENRICHMENT 



Publications available from www.forestry.gov.uk/publications 























CONTINUOUS-COVER 

FORESTRY 



CCF in Scotland – small but growing 

 Clearfell-replant remains dominant in both 

Scottish forestry culture and practice. 

 Alternative silvicultural systems speak for 

<15% of the resource, better developed 

examples for 3-5% of the resource at most. 

 Adoption is expanding in response to policy 

drivers, but still remains variable/ hesitant. 

 Main barriers are wind exposure, costs, lack 

of familiarity/ skills, unsuitable machinery. 

 

 

 



 

See also: Continuous-Cover Forestry Group [www.ccfg.org.uk] 

Information available from www.forestry.gov.uk/fr 



Publication available from 

www.forestry.gov.uk/publications Available from www.scottishforestrytrust.org.uk 





Upland examples of alternative silvics. 

Species diversification 

 Glentress 

 Wykeham 

 Corrour 

Structural development in pure Sitka crops 

 Cefn Llwyd 

 Cwm Berwyn Clocaenog 

 Fernworthy 

 











SPECULATIONS ON THE 

FUTURE RESOURCE 



Suggested 2087 conifer proportions? 

Sitka spruce 35% (down from 55-60%) 

Pines 25% (down from 30%) 

Larches 5% (down from 8%) 

Other spruces 7.5%  

Douglas fir 5% 

Abies firs 7.5% 

Western hemlock 7.5% 

Redwoods and red cedar 7.5% 

 

35% (up 

from <5%) 



Suggested 2087 conifer proportions? 

SS 

SS SP+XP 

SP+xP xL 

xL MC 

NS DF WH GF/NF/SF RC/RSQ/JCR 

MC 

 2017 

 2087 

 2087 



MARKETING AND 

PROCESSING 



Implications for conifer marketing 

 Move away from “Scandinavian-style” of spruce 

forestry towards “mixed Continental/ PNW-style” 

 More species, but smaller volumes of each – i.e. 

need “portfolio marketing” or “niche marketing”. 

 Alternative species are readily marketed in BC etc 

but UK markets/ prices will need development. 

 Non-whitewood supplies (e.g. RC) will rise as a 

proportion of the total UK timber assortment. 

 Diameter class/ rotation lengths will drift upwards 

(e.g. 60-90cm, 60-90 years) (but less in uplands). 

 

 

 



Publication available from www.forestry.gov.uk/publications 



Publication available from www.forestry.gov.uk/publications 



Market potential of alternative spp 

Dimension-lumber/ structural whitewood 

Alternative spruces, western hemlock, silver fir. 

Non-load bearing / pallet/ massive timber etc. 

Alternative spruces, western hemlock, 

Macedonian pine, Abies firs, birch/ aspen. 

Special purpose/ cladding timbers. 

Western red cedar, western hemlock. 

[but may require a distinct processing model] 



Market potential of alternative spp 

Particle board 

All alternative species have potential. 

[but darker species may require new lines?] 

Pulp and paper. 

All alternative species have potential. 

[but RC and WH may require a chemical mill?] 

Biomass/ woodfuel. 

All alternative species should be suitable. 













Implications for conifer processing 

 Shift away from a “primacy of efficiency” 

paradigm towards “optimising diversity” – 

trade off some efficiency for reduced risks. 

 Batch processing (optimised by species) 

partially replaces “continuous SS flow”. 

 Technological flexibility in processing (e.g. 

rapid retooling, stress grading curves etc.) 

 More local/ estate-scale processing, higher 

value-added, vertical integration etc. 

 

 

 

 



Alternative processing strategies - now 

SP/ 

xL 

SS/ 

NS 

DF 

RC 

WH/xF 

WH 



Alternative processing strategies - 2087 

SP/ xL SS/ NS/ WH/ xF DF RC/ SQ 



Alternative processing strategies - 2087 

SP/ xL SS/ NS/ WH/ xF DF RC/ SQ 



Alternative processing strategies - 2087 

SP/ xL SS/ NS/ WH/ xF DF RC/ SQ 



Alternative processing strategies - 2087 

SP/ xL SS/ NS/ WH/ xF DF RC/ SQ 



CHALLENGES AND 

RESEARCH PRIORITIES 



Challenges for conifer diversification 

 Exposed steep sites and infertile, wet soils. 

 Current “fleet” of trials and experiments 
weighted to more favourable conditions. 

 Issues with availability/ adoption of more 
flexible/ lighter-weight harvesting kit. 

 Skill shortages – esp classical silvicultural/ 
site expertise and motor-manual working. 

 Specialisation of sawmilling fleet for large 
throughput of medium diameter spruce. 

 



Challenges for conifer diversification 

 Overall move away from post-1980 “search 

for simplicity and efficiency” paradigm 

towards one “accepting and re-embracing 

complexity” in our forestry management. 

 Prioritises more experienced, long-service 

silvicultural foresters managing relatively 

compact estate or “beat” scale holdings. 

 May shift the balance away from “max IT” 

back towards a more “intuitive” forestry. 

 

 



Research and development needs 

 Continued species and silvicultural trials to 

develop the best alternatives for uplands. 

 Silvicultural demonstration forests with 

more aggressive diversification work and 

more intensive enumeration/ monitoring. 

 Developing high-tech “batch processing” 

and “rapid retooling” saw-milling strategies. 

 Productive new native woodland options for 

upland sites (downy birch-aspen-alders) 

 


