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CONIFER BREEDING

Getting You More Value

Tim Liddon — Director, Conifer Breeding Co-operative
Royal Welsh Show
241 July 2018
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CONIFER BREEDING

The Conifer Breeding Co-operative

Objectives:

* To ensure that there is an adequate supply
of improved vegetatively propagated Sitka Spruce resource for
growers.

* Take forward the breeding programme for Sitka Spruce and the

following important commercial conifers:
* Douglas Fir
* Norway Spruce
* Western Red Cedar
* Western Hemlock



Sitka Spruce Tree Breeding Z%}A\

CONIFER BREEDING

* Tree breeding in Sitka Spruce started in the 1960’s

* It is well advanced of alternative species

* Some 1700 plus trees have led to seed orchards

* More latterly controlled pollination has led to Full siblings

* There are some demonstration clonal plots but as yet no commercial
plantings

* First gains were from increased growth as seen in seed orchard
material

* Now more quality traits have and are being pursued.



Quality Improvement }ﬁéﬁ

CONIFER BREEDING

Clonal

A

Full Sibling

Seed Orchard
QCl

Frequency —m

Mean tree diameter
at 15 years



Enhancing the Crown Jewels

CONIFER BREEDING

* Better material with significant gains in key traits is now available

Seed orchard material

Full sibling material

FCID No |5tem Diam |Density Straightness |Branching ID No. Diameter | Density | Straightness | Branching A;::‘::ic
- psiPFESTE 7 a 30 12

NT11 18 10 2 psiPFEETE 12 0 16 0 -

All 19 -11 § psiPFE9TE 17 -9 34 19 a

Al3 21 -12 9 psiPF75TE 17 -9 34 19 4

Ald 21 -8 5 psiPF79TE 3 11 16 8 -
psiPFBOTE 16 1 36 14 3
psiPF81TE 10 3 25 12 0

The figures relate to the percentage gain or loss compared to unimproved QCI



Enhancing the Crown Jewels

Genetic Diversity:

An interesting debate!

* QCIl seed was often collected from a narrow
base

e Often the easiest trees to collect from — but
not always the best trees

Vs

* The plus trees were collected from a wide
geographical area

* Use them wisely to give genetic variation
over the forest.

f
CONIFER BREEDING




Understanding the Crown Jewels

DNA fingerprinting using micro-satellite technology
* Allows us and you to know what you are getting

Acoustic Velocity

* Allows us to look at stiffness and thus an important
quality trait
Genomics

* ‘Sitka Spruced’ - the industry and Conifer Co-op
sponsored research project involving Oxford and
Edinburgh Universities

* Looking to develop Genomic Prediction (GP) for Sitka

* GP can be used to predict traits such as productivity,
resistance to insect pests and tolerance to climate
change.

f
CONIFER BREEDING




Extending the Crown Jewels }ﬁ%

CONIFER BREEDING

Having started on Sitka the Co-op is now working on:

* Norway Spruce

* Western Red Cedar
* Western Hemlock
* Douglas fir

* The Co-op is looking for plus trees for all of the species to set up seed
orchards and clone banks

* The landrace plus trees will be compared to alternatives such as seed
orchard material from Europe and Scandinavia

* The aim is to deliver improvements in quality and productivity faster than
they have been able to do for Sitka.



hat does all this mean?

CONIFER BREEDING




What does all this mean? }ﬁ}ﬁ

CONIFER BREEDING

* Timber value enhanced
* Chipwood/fuelwood value compared to Sawlogs is a £30-£40/t
deficit
* So, grow trees that can maximise sawlog content
e Stronger resilience
* Better understanding of genetics
* Shorter rotations available
* Better timber from alternative species on the right site.



Contact Us

info@conifercoop.co.uk

www.coniferbreedingcoop.co.uk

f
CONIFER BREEDING

Full Members are:
* Maelor Forest Nurseries
* Tilhill Forestry
* Forestry Commission
* Forestart
e Scottish Woodlands Ltd
* Alba Trees plc
 Christie Elite Nursery

Remember:
Good quality is always required

Key attributes are:

e Straightness of stem

 Small Knots and Horizontal
Branching

e Stiffness



mailto:info@conifercoop.co.uk
https://www.coniferbreedingcoop.co.uk/

Paul Mclean
Forest Research
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@ Forest Research

Quality and Quantity

Paul McLean

Confor Stage
Royal Welsh Show
24th July 2018



mFO'esf Research Tree and Wood Properties

- www.forestry.gov.uk/fr/timberproperties
Growing forest products ¥-9 prop

*Silviculture w&,&% :,m,dr&ﬂgg\ ﬂﬁ&ﬁj"‘» i

Environment “ N

*Genetics
*Tree physiology & biomechanics

Raw material segregation

Economics

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch
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mFO'esf Research Tree and Wood Properties

- www.forestry.gov.uk/fr/timberproperties
Growing forest products ¥-9 prop

Silviculture o :,M(ugé\ ,@J‘L

Environment P -

*Genetics

*Tree physiology & biom’

*Raw material segregatio

Economics
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Forest Research Welsh timber testing

m Forestry Commission

Research Note

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

David Gil-Moreno, Dan Ridley-Ellis and Paul Mclean December 2016

The softwood processing sector in Great Britain has been built around the use of a very small number of timber-
producing 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

to the softwood 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

of latitudes representative of productive conifer forests. Twenty-seven trees per specieswere felled, processed into
structural-sized battens, kiln dried and destructively tested in a laboratory according to current European standards.
Characteristic values of mechanical properties and density were determined and indicative yields for different strength
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
investigate the effect of rotation length on the timber properties of these species.

FCRNO26 1 dForesf Research

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



g Forest Research Outline

« What wood properties are important for sawn timber?

« Are we concerned about trees growing faster?

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



a Forest Research Outline

« What wood properties are important for sawn timber?

« Are we concerned about trees growing faster?

This is the bit where I'll talk about Llangoed

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Important for Sawn Timber

Quality Quantity

Properties important\
for sawn timber

N

Bending strength

Bending stiffness
Wood density

\\ Knots /

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Quantity

YIELD MODELS FOR
FOREST MANAGEMENT
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Quality - Timber Grade

ERITISH STANDARD BS EN 338:2009
. ________________________________________________________________________________________|]

Strength

Structural
Timber Design
_ 10 Eurocode 5

Stiffness
Jach Porteous
and Abdy Kermani

Density
\

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



@ Forest Research Strength vs Stiffness

Stress

| Stiffness

Strain

Edinburgh Napie’

UNIVERSITY

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch
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PING PONG BALL

LAMP OIL
RUBBING ALCOHOL SODA CAP
VEGETABLE OIL £
—=BEADS

WATER

CHERRY TOMATO
DISH SOAP

MILK
DIE
100% MAPLE SYRUP

POPCORN KERNEL
CORN SYRUP

HONEY
BOLT

http://lwww.stevespanglerscience.com/lab/experiments/density-tower-magic-with-science

Density

© Crown copyright www.forestry.gov.uk/forestresearch



Quality - Timber Grade

7~ ) ERITISH STANDARD BS EN 338:2009

Structural timber —
Strength classes

Softwond species

CA4 | Crg g Cig | G20 | CZ2 | C24 | CI2F | CA0 ) S35 | C40 | C45 | CEO
Strength properties {in Himim®)
Bending Fak 14 16 18 20 2 24 27 30 a5 40 45 5
Tension parallel Fean i 10 i 12 13 ic L 16 21 24 27 aa
Tension perpendicular Fisox 04 02 ) 0= | 0O= |04 |04 040202 02]0=] 0=
Cempression paralisl P I - R - INE T v ST S d e B I T i e
Compression perpendicular | fa.. | 20 |22 |22 |23 |24 |25 | 26| 27| 28| 20| 31| 32
Shear Fox an )32 )38 |38 |38 | 20|40 40 ) 40| 40] 40| 40

| Siiffness properties (in kM)

Mean modulus S 7 ] ] a5 0 1 1s] 12 13 14 15 16

of elasticity paral=l

5 % rmoduius of = 47 |54 a0 84 a7 | 74| 77| BO ) AT B4 0007
elasticty parallel

Mean modulus Eeomens | 0023 | 027 | 030 | 032 | 033 | 037 | 038 | 040 | 042 | 047 | OED | 052
of glasticity perpendicular

Mean shear modulus Gowe | 044 | 05 | 056|050 063|000 072075 0BT | OB OB4] 100
Density P ZRO | 30 | 33D | 330 | 40 | 35D | 37D | B0 | 400 | 420 | 440 | @20
Mean density Praan | S50 | 370 | 350 | 30D | 490 | <20 | <50 | 420 | 420 | 500 | 520 | =0

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



4 Strength

24/07/2018

Quality - Timber Grade

ERITISH STANDARD BS EN 338:2009

Structural timber —
Strength classes

Wood property Characteristic value

14 16

18 20 22 24
Stiffness / 3 9 95 10 11
Density 290 310 320 330 340 350

© Crown copyright www.forestry.gov.uk/forestresearch



“ Forest Research Timber Grading

& | ERITISH STANDARD BS EN 338:2009

Strength (51" Percentile)

Stiffness (Mean)

Density (5" Percentile)

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Timber Grading

7~ ) ERITISH STANDARD BS EN 338:2009

Strength (51" Percentile)

Stiffness (Mean)

Density (5" Percentile)
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Timber Grading

7~ ) ERITISH STANDARD BS EN 338:2009

Strength (51" Percentile)
m—) =)

Stiffness (Mean)

Density (5" Percentile)
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Timber Grading

7~ ) ERITISH STANDARD BS EN 338:2009

Strength (51" Percentile)

Stiffness (Mean)

Density (5" Percentile)

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Timber mechanical properties

Norway | Western Western
spruce | hemlock red cedar

Number of
pieces

e ot v oo Meansageof | Not | 193 186 150 190
known (84) (94) (84) (9.4

hemlock grown in Great Britain
BBBBBB e 2 o8 Mean stiffness ~ 8.30 8.55 833 1N 7.44

+ (kNmm?) (1.68)  (204) (227) (1.66)
EE C16 C18 Ci6 (16 C14
Mean density 387 378 444 358 365
(kg m?) (37) (39) (7))  (30)

5th percentile 330 345 385 324 318
density (kgm3) C20 C22 c30 (18 C16

Mean strength =~ 32.7 311 345 311 30.1
(N mm) (9.0) (107) (131) (8.0)

Sthpercentile 196 193 182 148 163

strength C18 C18 C18 Cl4 (6
N mm2

Strength class C16 C18 Cle C14 C14

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch




Timber Grading British Conifers

92% 75% 58%  30%

Sitka spruce 100%

Norway spruce 100% 100% 81% 62%  30%

WERS O]l e 100%

95% 81% 67%  40%

Noble fir 100%

7%  62% 49%  30%

56% 38% 25% 11%
u S|RT David Gil-Moreno EdinburghNapie’

Ph D UNIVERSITY

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch

Western red cedar B0}

Strategic Integrated Research in Timber



Timber grading

« What you need to know:

We are obviously interested in volume NEVER FORGET...

The main wood property that will affect current value is stiffness

Density is not the same thing as stiffness

Single values do not mean much, we work with populations

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



A Word About Replication

325 million people

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



A Word About Replication

= 325 million people?
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A Word About Replication

= 325 million people?
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A Word About Replication

= 325 million people?

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



A Word About Replication

= 325 million people?
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A Word About Replication

= 325 m|II|on people’P
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A Word About Replication

= 325 million pople?
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A Word About Replication

= 325 m|II|on people’>

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Llangoed - Local Hero

200m

United
Kingdom

obe o Mar

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Llangoed - Local Hero

Elevation 300m 200m
Planted 2002

Seed orchard material

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



gForest Research Llangoed - Local Hero

Elevation 300m
Planted 2002

Seed orchard material

13 stems sampled
Growth measured

Mechanical properties
tested

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



A Word About Replication

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Exhibit 1 — Quantity

YIELD MODELS FOR
FOREST MANAGEMENT
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Frigure 5 General Yield Class Curves for Sitka Spruce
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Exhibit 1 — Quantity

YIELD MODELS FOR
FOREST MANAGEMENT
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Exhibit 2 — Quality

Stiffness GPa

0 5 10 15 20
Age Years
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Exhibit 2 — Quality

Stiffness GPa

10 15 20
Age Years

o
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Exhibit 2 — Quality

Stiffness GPa
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Exhibit 2 — Quality

Stiffness GPa

0 5 10 15 20
Age Years
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Exhibit 2 — Quality

0.30 -

12 - 0.25 -

0.20 -

0.15

Stiffness GPa

0.10 -

0.05 -

| | | 0.00 .
0 5 10 15 0 5 10 15
Age Years Stiffness GPa
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g Forest Research Recap

« Quantity is up — double YC 24

« Quality — needs compared to a control on _site

Within range, bit lower than average

More time required

More sites required

13 Trees #1.7 Billion Trees

24/07/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Exhibit 3 - Sitka spruced

https://www.forestry.gov.uk/fr/sitkaspruced

9.5 BBSRC

bnoscnence for the future

06/06/2018 © Crown copyright www.forestry.gov.uk/forestresearch



Simon Inkson
Head of Housing
Powys County Council
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X Inspiring innovation through collaboration 8

Powys wood knowledoe

Yn agored a blaengar - Open and enterprising

Prosiect Tai o Bren Cynhenid

The Home-Grown Homes Project

g Cardiff Prlfysgol Coed E
& } Metropolitan | Metropolitan L2 . Xova
\I/’ University | Caerdydd . O BMTRADA
= ‘Wels weedlands & tinber




Stuart Goodall

CEO Confor

- cestmanashg ™

Context

icy

The Poli

Green Gold

Royal Welsh Show

Forestry Day
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Promoting forestry and wood

2. Confor’s Planting in Wales Campaign
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3. Over to you...
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B Woodland for Wales Strategy

*{' "“;; 't»: + :

S b

) w15 === ¢ Welcome

5 AT e 11 R} ‘E commitment to

5 A Yy = ! 8 g planting 2000ha/year
: ' c o f 1 by 2020

I * Welcome inclusion of
ey K dedicated chapter 5
e H d ontimber

‘_»1 13 S AT for Woodlands and Trees

e Overall, too many
aims, too few targets

@forestsandwood A’ " Confor

Promoting forestry and wood




Climate change

S e Target: 4000ha new
woodland per year

Policy Context

¢ Actual: substantially
less than 1000ha per
year since 1989

@forestsandwood COnfor

Promoting forestry and wood



Climate change

Four messages to Government to put emissions reduction on track

X
)
C Su rt the simple, low-cost options i I
O Reducing UK emissiot Ppo pie: P Tmm———
2018 Progress Report to P il =
‘ ’ d e Onshore wind and Solar Efficiency in buildings a ) !!ﬂ -:o:- 5 &
are likely to be 25% cheaper is an obvious practical step. — -
, than new gas plants by the But insulation rates in homes ot
> oo 20208 are 95% lower than they g
@) werein 2012 H s
= =
] :!;
@) Tree planting > .

rates are two-thirds lower
than they need to be

Consistent policies drive investment, cut bills and help
m tobuidd Uk business

Recyding food waste Act 80w to liep long-Sam options open

Infrastructuse requises long torm Iwesimont

reduces emissions, By 2025
Carbon Capturs e Staroge (CS) me X

all food wast= should

CTS cmbd rachuce the cont of decacbonisirg the UK by (0%,

| Hoting offshors wird LN seeptd |

Failure to pursue these options increases energy bills and
adds to the cost of decarbonisation

@forestsandwood 4 Confor

Promoting forestry and wood
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umber per hectore

'~
. e

¥
FOREST
Annual processed Into varous
materials, which
sequestration PO
in tree blomass a range of products.
g é C B8 65% SAWLOGS
EACH YEAR'S | |
ProdIve HARVEST ] 975x %a
‘ conier /
| \ e productve conter
ot convler _ : produaing
B .,. & r

25ha

; :'; 1.'-' diverse conifer producing B
g I50m’
133 umber per hectore
'
o g 4,825,500 tonnes €O, & &
&l Corbon stored in tree blomass
~7 Broadleaves are not harvested
2 Ny 4 /i but remain as standing timber OW:h ‘OOmW' ﬂﬁtzw&mzzngm
A3 and subsequently deadwood e carbon benefit from i 0
* ¥ b . Eskdalemulr forest is estimated ot
$! :4 /f.' ] 14,612,880 tonnes ~ 7.3 per hectare per year,
T ]’}‘ g
g ¢
A <3 =
EeTay 7 ESKDALEMUIR 2 S
X carbon benefit from forestry 3 g
/! 4 In forest sods, littor and timber Is - b
% 4 and deadwood: é e
:

SUVIA S ONIDWIIVE NMYS

S S S 27,736,000 tonnes : : ;
'y 1‘ ' CO, Howovor, it s | X

Bl . not aear that this - ot

#*

tonnes CO, per hectare per year.

This means each hectare provides
benefit similar to the carbon

emissions of one person In a year

SHVAA OF ONIONA .

SYVIA 0F STANVE Q35SVE QOOM .

FORESTRY OPERATIONS | Carbon saved through substitution '
-1,192,000 ~ O 3,383,380
tonnes CO, ) : { \ tonnes CO,

Carbon emitted through I ‘ ' : Carbon stored as
forestry operations b — § harvested wood products

HIBALL NOLLONEISNOD NMYS

for
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Brexit

Loy seth Cpeneu
Wl Srermmient

Welcome ‘Land use’
not ‘farm’ policy

Welcome recognition
of timber as a crop

Policy Context

Concern that
‘additionality” will
prevent productive

2{:—::3;:2&:1‘,“@“  forestry being funded

@forestsandwood Confor

Promoting forestry and wood
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A * Raising the presence of forestry in

s the media

ey * Assisting applicants to plant trees to
} reduce opposition through pro-

active engagement
e Removing barriers to planting

Planting in Wales Campaign

@forestsandwood c COnfor

Promoting forestry and wood




Forestry in the media
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Stakeholder engagement

Over
£300,000
carbon
sequestration

Benefits
of a 20ha

farm forest

Improved
- water
Improved quality and
biodiversity reduced
and habitat
connectivity
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Removing barriers to/planting
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Timber production missing
from Glastir scoring
wlgy s Large areas under

designations assumed
unavailable

Lack of public funding

Lol

Slow and inefficient process
to confirm permission to plant
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‘Working together — Confor and you
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