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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.
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The Scottlsh forest resource - overwew

o Total forest area In Scotland IS ~1,450 kha
= 33% state-owned (FC), 66% private woods.
= /506 1s coniferous, 25% 1s 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).
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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
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- Conifers

. Hardwoods

s
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~ Taxus baccata? |
Juniperus communis |

Main timber species g

' = Betula pubescens

B o videy uil ~~ Alnus glutinosa
~ Not widely utilised (7
#4 Populus tremula

 Scotland’s native tree species (pre 1500)
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Scotland’s native tree speciés (pre 1500)

- Conifers Hardwoods

"~ Corylus avellana

~ Prunus padus

. Salix spp.

~ Prunus spinosa

~ Crataegus monog.



| Scotland’s 1ntr0duced species (pre 1800) .

| Conlfers

' Ables alba
- Pinus nigra

~ Specimens of:-
Pinus spp (various) .
'Cedrus atlan/ liban
- Cupressus semper.

Hardwoods

#+ Juglans regia

Ilia cordata
Ilia X europaea

g1 Carpinus betulus

Acer campestre

~ Castanea sativa
4 Aesculus hippo.
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Scotland’s 1ntr0duced spec1es (pre 1800)

Conlfers Hardwoods

i Platanus X hispanica .
~ Acer platanoides

« Specimens of:-

- Numerous Asian,

- East American and

* European hardwood
species In collection.



- Conifers . Hardwoods

- Scotland’s introduced species (post 1800

' Eucalyptus spp
- Nothofagus spp

« Specimens of:-

- Tsuga heterophylla
Thuja plicata

= Abies grandis

- Ables procera

. Numerous Asian,
 EastAmericanand
“ European hardwood
species In collection.




| Conifers
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. Picea omorika
- Sequoia semper.

Chamaecyp. laws.

- Cryptomeria japon.
~ Ables amabilis

Pinus peuce

'Pinus mugo
- Araucaria aur.

Main timber species

Minor timber species

Occasional timber

Not widely utilised

- Scotland’s introduced species (post 1800)

Hardwoods
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Scotland’s conventlonal tlmber spemes
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Conlfers

—— = major disease effects

Hardwoods

~ Betula pendula
( & . Prunus avium

—— = major disease effects|
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Scotland’s alternatlve tlmber spemes

 Conifers Hardwoods
r ———————— 1‘{ \L—
o : - Acer platanoides
I o
| tanea sativa
~1Tsuga heterophylla , Las

I
& Tilia cordata
'., Carpinus betulus
: “Juglans regia
£ Populustremula
I

§;

B

:Tquja plicata
~jAbies grandis
“1Ables procera
_:Aoies alba
1Seguola semper.

"I-C-h-a-m-a@Wp—LaWS— 4—-—¢— risk of Phytophthora lateralis




Scotland’s alternative timber species

- Conifers . Hardwoods
:Picea omorika :
1Picea orientalis [

| Abies amabilis b
:Cryptomeriajapon. :,,,

1Cupressocyp x leyl. |
IPinus peuce @



Past deployment of alternative conifers

= Policy plantings around country houses
(individual specimens, avenues, groves).

= [nclusion in arboretum collections (with
Individual specimens or small groups).

= [nclusion in plot-scale “forest gardens”.
= [nclusion In scientific species trial series.

= Use on a small to intermediate scale within
plantation forests (mainly ~1880-1970)
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OUR EXISTING
RESOURCE



Current Scottish conifer crop by species

=SS |
O Pines
Mm@ Larches

0
00 N/ B8 NS
O DF

@ Others

Source: FC
Forestry
Statistics 2013




EXisting resource of alternative conifers

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

= Of this, ~32,000 ha i1s Norway spruce.

= Douglas fir represents ~10,000 ha.

= Western hemlock, noble fir each ~1,500 ha.
= Grand fir ~1,000 ha.

= QOthers 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 solls 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 |2,235N3

1910°s |599ha

1900’s |258ha

.7 Data extracted from Forestry
Commission National Inventory

>1860 |1,395ha

of Woodlands and Trees (1995)

<1860 |59ha
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SOIL MOISTURE
CLASS

SOIL FERTILITY
CLASS

WET - PEATY

Tender y Hardy Tender

Nordmann fir Norway sprace

A

fhouzln fir Western red cedar  [Norway sprace

"‘I(\(r fir sop

:.\nruct spp
Western red cedar 'Western hemlock

Lawson cypress

Norway spruce

i
1
]
]
|
1
|
1
1
1
)
T
1
1
:
|
|
|
|
|
|
|
|
|

'S
Western red cedar  |Spruce spp Western red cedar pruce spp Weatern red cedar
LAwWson cypress :“'ml'l hemlock

iSitver fir spp
]

lonable

Douglas fir Soruce spp
Western hemlock
Noble fir

Douglas fir
Norway spruce

INCREASING SOIL FERTILITY
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!
)
'
]
]
|
!
|
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|
|
!
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|
|
|
|
|
1
|

Source: Anderson,
(1950,1961)
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. Publications available from www.forestry.gov.uk/publications
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Soil nutrient regime

Very Poor Medium Rich Very Rich Carbonate

moder, oligomull,

: eumull mull
oligomull eumull o Rubl

Humus form mor

Rankers and shingle

Rendzinas

Mod. Dry | Very Dry

Gravelly or
sandy podzols
and ironpan soils

Gravelly or sandy
brown earths

Sl. Dry

Calc-

= areous
brown
earths

Loamy podzols Loamy brown
and ironpan soils [ earths

o
£
(o)
)
—
B w
o)
=
ko)
w

Moist

Pedzolic gleys 3rown gleys
and peaty
ironpan soils

V. Moist

Surfz ce-water

=

Unflushed peaty RN ol o . Source:
gleys and deep : ’ ; i

pea’s - " ‘ e j Pyatt et al
|l (2001)




Soil quality gri
Soil nutrient regime
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Climatic zones
Accumulated temperature (day-degrees »5°C)

1475-1200

1800-1475

>1300
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Attfibutes Of alternative cohifers V. SS

Tend to require better site types than SS.

Are more @

Ifficult to establish than SS —

deer palata

nle, 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.

"Imber can attract lower prices (not NS,DF)
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Drivers for conifer diversification

Reduce dependence on dominant species.

Reduce “worst case mortality” of resource.
Dilute “host density” within forest resource.
Silvicultural diversification in 2"/3 rot",

Exploit new market opportunities [e.g. for
durable or semi-durable RC/RSQ cladding].

Increase/ secure additional forest services
(landscape amenity, biodiversity, soil cons).



Maior threats to existing conifer crops

[Mainly in eastern GB areas for Sitka spruce]
[Dothistroma in pine; Phytophthora in larch]
[1ps typographus, spruce budworm etc.]

[Phytophthora spp., others may well arrive]
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Suitability change Sitka spruce - 2050 high

U->S ElVS->S U->u

B U > VS VS > U @S > S
BS>VS[ 1S—>U EEVS-—>VS

U-Unsuitable S - Suitable VS - Very Suitable

km

Source: FC
Scotland

Suitability change Sitka spruce - 2080 high B

km

U->S EVS->S U->u

EEU-->VSERVS >UES—S
EES->VS[ 1S—>U EEVS-—>VS

U-Unsuitable S - Suitable VS - Very Suitable

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)

= |ps typog. (8-toothed spruce bark beetle)
= Spruce weevil (Pissodes spp)

= Spruce budworm (Choristoneura spp)
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By common name

Tree species and provenance

By Latin name

References Information on over 60 tree species that are either widely grown in British
forests at the present time or which could play an increasing role in the future,
focusing on those species which could be expected to produce usable timber in
British conditions.

| Species by common name | Species by Latin name |

Why choosing the correct tree species is important

The correct choice of a tree species in relation to site characteristics and local climate is
an essential prerequisite for successful and sustainable forest management.

For example, planting a species like poplar on a dry site is likely to result in failure since
this tree requires access to soil moisture for satisfactory growth. Similarly, planting
species from warmer climates on colder sites in upland Britain can result in serious risk
of death and dieback in harsh winters.

Previous generations of foresters and land owners had good access to silvicultural
textbooks which described the characteristics of different species, often complemented
by local trials which showed the comparative performance of different species in their
region. However, such textbooks are now difficult to find, and the standardisation of
species choice since the mid 1970s has led to a concentration upon a limited number of
species in British forestry such as Sitka spruce, Scots and Corsican pines, various
larches, Douglas fir, sessile and pedunculate oaks, beech, and silver birch.

Why considering a wider portfolio of species is important

! =+ AutoPlay P Forest Research - Tr... oA Photoshop E... <B%0C &¢ 1532

Information available from www.forestry.gov.uk/fr/treespecies
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Using alternative conifer
species for productive
forestry in Scotland
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Summary

Hecent dumsaging insect and fungal attacks on forest stands in Scotland have
highlighted our reliance an a very limited range of commercial tree species and this
et mitiated discussion om the need to consider aliernative species. Western hemlock
{ Tosgs heteropieylla (Raf ) Sang, ) apprars 4o have many of the attributes of 2 succesful
commercial timber producing species, It is adaptshle to & wide range of sites, has
good growth rate and desbrable timber properties, regenerases freely, and to date has
it succumbed to damaging biotlc sgents. However, western homlock has 4 poor
imsge within the forestry sector, This view uay in part be based on experience of
this species grown Ia open plantations at relatively wide spaciags. In this review we
suggest that the sitvicultural uttribetes of western hemlock are betier saited to mixed
species stands and irreular structures rather than planted pure oa open siies W hen
grown anider appropriate conditions, the evidence saggests that the mechanic al and
warking properties of western hemlock timber are equivalent to, or superiar than

wther communly grown species

Source: Scottish Forestry,
2013
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Species Profile Species Profile

Alternative Spruces Alternative Spruces
to Sitka and Norway to Sitka and Norway

. . . ’ 9] 1 ‘ Y, QLY . e D
Part 1- Serbian spruce (Picea omorika) Part 2 - Oriental or Caucasian spruce (Picea
orientalis), and the American and Asian spruces

n the first of two articles iooking at alternative spruces, Peter Savill
Scott Wilson, Bill Mason, Richard Jinks, Victoria Stokes and Peter Savill, Scott Wiison, Bill Mason, Richard Jinks, Victoria
Tom Christian focus on Serbian spruce Stokes and Tom Christian conclude their exploration of the genus
Picea

Distribution and ecology of Oriental or
Caucasian spruce Picea orientalis (L.)
Peterm,

Tuble 1. Growth of selecied sample plots of Secbinn, Orlental and other spruces in differont parts of Britain

Spocies Looation Age Top height Cumulative bassl Yiold clans
(m) nrea production (Local yleld closs)
{mha') (m*ha'yr')




Species Profile

Species Profile

Pinus peuce Griseb.,
Macedonian or Balkan pine

Peter Savill and Bill Mason outline the characteristics and highlight

the potential of this little used species in the UK

Downloads available from www.rfs.org.uk

Silver Firs (Abies spp) of
Europe and the Near East

Species, silviculture and utilisation potential

Peter Savill, Scott McG. Wilson, Bill Mason and Richard Jinks

review the characteristics and potential of silver firs,

(Algerian fir)

Ne——

A. aiba ) A. Dorisi-regis
(European siiver fir) (Bulgarian fir)
S, SR 7 SARY —

/ .
A, cephaionica
(Grecian fir)
= '

Il

, : —
' A, nordrmanniana A. nordmanniana

{Caucaslan fir) subsp. equi-trofan(
SR apigiagh M) | (Trojan fir) !

A. ciicica I

—_——
{Cilician/Syrian fir) |
S

Juarietly Joornal of Foregry




Species Profile

Species Profile

The Redwoods
and Red Cedar

Coast redwood (Sequoia sempervirens),

giant redwood (Sequoiadendron giganteum)
and western red cedar (Thuja plicata)

— species, silviculture and utilisation potential
Scott McG. Wilson, Bill Mason, Richard Jinks,

David Gil-Moreno and Peter Savill review the potential of these
Pacific Northwest species

Origin, taxonomy and Introduction
AL throe of THeoss SOecH e

reqarded a5 memrbes of
(

Cryptomeria japonica
(Thunb. ex L.f.) D.Don
Japanese red cedar, or Sugi

Silviculture and properties

The second in a series of articles by Peter Savill examining
individual tree species in detalil

!

Downloads available from www.rfs.org.uk




Oppbrtunitiés for co'nifer 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.

= | _onger/ 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
pearing alternative conifers (WH, RC, SF).

Jse within continuous-cover forestry (CCF)
systems with Sitka spruce or other altcons.







' Objectives/ advantages of mixtures




Fundamental types of mlxture ,

. Nursmq mlxture — 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)
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Composmon of mlxtures for Brltaln

' ®  ‘Pseudo-boreal’ — normally Scots plne/ blrch/ &
aspen (NVC W17-19) but may add species such as
Macedonian pine, Serbian and Norway spruces.

. m ‘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?).




Composmon of mlxtures for Brltaln

= “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.

" m ‘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. .




I)r. AS'COﬂ' .".[(.‘(_;. ”)]S’Ol? .‘[](-'F()’. Source: Scottish Forestry’ 2015
Consultant Forester and Forest Ecologist Alternative models for productive

by Scont MeG. Wilson™ and Andirew D, Camerow’

'Chertered Torester ond Rurdl Surveyor, 3 Thoragrove Créscear, ADevdeen ABTS 7T
‘Deparument Of Forestry, insttete of Biological and Envivommenta! SCionces, Uaiwiitity of
Aberdeen, Crusckshonk Buildiog, Aberdeen ABL4 3UU

TCOrreIpOnding Quthor, £-meil: ICOTEMCEwiNONEINOTMSILCOm

Upland foreviry in Beitsin is corremtly dominated by two management modeb - (a) even- aged medimm cotation
plantations of predombnantly Sitka spruce (Mo sichenss [Boag | Care) sod (b) cooservation o ecodegical
restorstion of native Sand with ! prod: cutpats. To mect emerging objoctives end addrens
cwrrent Ballenges 1o sustainable oper stion. a wider range of uplasd forotry management models should bhe
conddared. Lmenging ebjectives bnclude mizigation of dimate change by enhanced carben vequotration and
incressed prodection of woodfued b Jeagaide coslogical snd rehanced rural development
{ueoniry bencftn Key dullenges indude impacts of predicied disnste change, indidence of novd pests and
direases o eninting vtands and the need asastaindle long-corm rd hip b forest productivity
sod dse, soil 3nd fresbwater resourcen. Deployment of mised species stands comprising Sitks spvuce and cac or
more shirrmative productive conifers. potemtislly capable of completiog the cotatioo, elfers the opportunity to
enhancy nherent stand resilicocr while retalaing the option of 2 fmal aop of the spocies that b currently
proferred by many procemons. A fecent soping study bas evalosied the peincipal sdvastages and Ballenges
asseciated with this alternative model, considering Norwiay sprwce (Picea sbies L), Douglas fir (Prendotivge
wrmclenki [Mirh.] Prance), western hessbock ( Truge heteropindla [Raf.| Sarg.). ilver firs (Abies spp.} and western
rod codur ( Thaja plicets Doo ex 1. Doa ) as the mont bkady “companion comifers” to Sitka sproce. Key requirements
Tor revcanh and devdopment are dicumed. whidh wuuld be essential 10 vupport wider wnd mere (onfident
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Empacts, novel peats aad di
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The potential for use of rotational mixtures BT ot s inesoon oy
with Sitka spruce in Britislt upland forests : |

sl peodection ostputs. While periodic anempis

rreer Uregrwioo and . o) bees . o y e -pecies W

peogrem has beon fi d those ecferred. upland <

Technical Report to SFT - November 2014 st

Seweral curient challenges have cmerged o ¢

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.

= | argely neglected as an approach since
1970 due to emphasis on pure SS crops.

=  Remaining examples scattered, small and
generally silviculturally rather neglected.

= |_ack of operational experience/ skills.

= BUT - significant potential for the future.



NS/ SS mixture, Archiestown, Moray
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WHY/ SS mixture, St. Gwynno, Wales
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¢ b b NF/ SS mixture, Penllyn, Wales
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RC/ SS mixture, Stromeferry, Highland






Forestry Commission Silvicultural Guide

Successful underplanting
by
Gary Kerr and Jens Haufe

Version 1.0 October 2016

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

Successful undem+anting A Sivicultral Gulge

Table 2 Shade tolerance of main and emerging species in Britain

l

Eurcpean larch Grand fir
Japanese iarch Norway spruce
Hybrid iarch Western hemicck
Corsican pine _ Western red cedor
Scofs pine (I |

=

Siver bron Beech
e

0

= & 0
TR :
7

Downy birch Field maple

solas-fir
ruce
t chestni

Whitebeam
Emer: s

=
(o]
Q.

Cedor of Lebanon Coast reswood
opean siver fi

Japonese red cedar
Lowson's cypress
| Jsereionsmwce coucosonsiverm
| weymoupre |racifcsivers
taionoider  |swermope |
popen | ]
longonpiane | ]
commonwanst | ]
pockwort | ]

* A group of species that have been igentified gs possivie candidates for more extersive
planfing but where knowiedge and understanging is incomplete; for more information see
0o e sipe <

(
=

Version 1.0 17 11 October 2016
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CCF 10 Scotland — small but qrowmq

Clearfell replant remains domlnant 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.

Malin barriers are wind exposure, costs, lack
of familiarity/ skills, unsuitable machinery.



34 Forest Resesrch - Contine xS U SSEaney Dty e
&« c www.forestry. Qov.uk,
“MC-'MH"" |Hnmt! |dezlnks:|lh;rv|min

Forest Research | About us l Contact us | News l Research l Products/senices I Events ]_

garch

AAAAA

Continuous cover silviculture

Summary

SRINCE And oth

S S SIH 7 ForetRessarch-C @ Vicancy Detsh - 6. <HELC FO¢ wen

Information available from www.forestry.gov.uk/fr
See also: Continuous-Cover Forestry Group [www.ccfg.org.uk]



Dr. Scott McG. Wilson MICF or

- “"V. ; ;3 2l .
- a } . Consultant Forester and Forest Ecologist
restry Comm wd
45« o J
e TEATES - |
i -v-g ' i . ""i
- a -~ \. ’ '

Progress of adoption of alternative silvicultural
systems in Britain: an independent review

Publlcatlon avallable from
www.forestry.gov.uk/publications | available from www.scottishforestrytrust.org.uk







Upland examples of alternative silvics.

Glentress
Wykeham
Corrour

Cefn Liwyd
Cwm Berwyn = Clocaenog
Fernworthy
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Srtka spruce 35% (down from 55 60%)

?‘{"‘ f.~§
" o

?"' . 17158

ol e
}:‘ s

Larches 5% (down from 8%)
Other spruces 7.5% §
”’ Douglas fir 5% e

35% (up
Abres firs 7.5% E

< Western hemlock 7.5%

Redwoocs and red cedar 7.5%
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Suggested 2087 conifer proportions?

2087
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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).



c‘ Forest Research

Timber Properties of Minor Conifer Species

A report to the Forestry Commission

James Ramsay and Elspeth Macdonald

grown in the UK. This species is
oding.

ity &and lower sti
'.-all..-lhIE I:I=F3 it

small number of trees. The
naot be representat Therg [ & evide
abely durable.

This spacies is g vely to re-To rge ar f Ttaly. The ralatively
nigh MoE and M alue L ed herg are en Qing but are based on small clears
The Research Agency of the on a samgde of only & =0 caution should be used in their interpretation. This is the

Forestry Commission primary source of construction timber across Mo

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



Figure 4 Proceszing of 2 log of Norwsy spruce in Aberioy

. of
2ilues are above the Sth mean
finess and a Sth rength and de
e the mean an:

Figure 5 Destructive test of 2 Norway spruce spacimen at
Edinburgh Napier Uni

Research Note

Timber properties of noble fir, Norway
spruce, western red cedar and western
hemlock grown in Great Britain

David -Moreno, Dan Rid and Paul Mclean December 2016

The softwood processing sector in Great Britain has been buift around the use of a very small number of timber-
praducing species - predominantly Sitka spruce. The recent increase in outbreaks of host-specific tree pests and
diseases has led to an interest in diversification, through planting a wider range of tree species, to mitigate any risk

ood resource. However, there is a lack of evidence about how this diversification will impact on the future
merchantability of timber. This Research Note investigates the structural timber properties of noble fir, Norway spruce,
western red cedar and western hemlock grown in Great Britain and compares the results with published values for
British-grown Sitka spruce. The study was carried out using timber from even-aged plantations growing in a range Table 2 Charact alues foe strength o ) Strangth an, Jues apply to bending,
of latitudes representative of productive conifer forests. Twenty-seven trees per species were felled, processed into Characteristic propesty values for cach strength dass
structural-sized battens, kiln dried and destructively tested in a laboratory according to current Eurcpean standards. ® 20 2
Characteristic values of mechanical properties and density were determined and indicative yields for different strength .

B % Y Sth percantile strength (N mm 20 72

classes were calculated. The results showed that all of the species investigated can produce structural timber, but that
western red cedar has the least desirable properties for this purpose. Some further work is under way in order to Mexn ssffness (kN mar?) 25 10
investigate the effect of rotation length on the timber properties of these sp X Sth percentile density (kg m”) 340

Wood property




I\/Iarket Qotentlal of alternatlve S[Z_)Q

Dlmen3|on Iumber/ structural whltewood

% 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.



Market Qotentlal of alternatlve S|Z_)|Z_)

"'Partlcle 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.
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Impllcatlons for conlfer processmq

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 strateqgies - now
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Challenges for conifer diversification

Exposed steep sites and infertile, wet solls.

Current “fleet” of trials and experiments
welghted 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.



Ch‘allenges‘ for conifer diversification

= QOverall 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)



