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MTT Agrifood Research Finland is founded

Finnish Forest Research Institute (Metla) 2015
MTT, Metla, RKTL and Tike’s statistic
services are merged. Natural Resources

Finnish Game and Fisheries Institute Finland (Luke) is formed.

Research Institute (RKTL)

Information Centre of the Ministry
of Agriculture and Forestry (Tike)

Lukge)
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LUKE Natural Resources Institute Finland

Ministry of Agriculture and Forestry, Board of trustees

General management
Boreal Green

Bioeconomy Natural Production Bioeconomy Statistical
resources systems and services
environment

Innovative Food System

Blue Bioeconomy

\
yd
BioSociety /
Statutory services Research infrastructure services
Research support services

We are one of the four
1 2 O M€ 2 5 1 3 O O Statistical Authorities in Finland.

Turnover Locations in Finland Employees

90 me HQ in Helsinki 50 research professors
Research & customer 650 researchers
portfolio Present in 12 campuses

with universities,
30 M€ research institutes and Lu ke

Statutory services polytechnics NATURAL RESOURCES
INSTITUTE FINLAND




] utsjoki

Luke Is located throughout Finland

O nari

Locations

Helsinki ja Espoo, Jokioinen, Joensuu, Oulu,
Turku, Jyvaskyla, Seindjoki, Kokkola, Maaninka
(Kuopio), Paltamo, Rovaniemi ® Location ® Rovaniemi

[ Experimental station

. Keminmaa
I Aquaculture infrastructure a

Experimental stations [ Taivalkoski
cer g e . O Research co-operation site
Piikkio, Haapastensyrja, Yp&ja, Parkano, ® ouu
Savonlinna, Suonenjoki, Paljakka, Siikajoki, O Sikaioki [ paijakka
Utsjok i
. Kokkola
Aquaculture infrastructure N o?ﬁiiﬁﬂf
Enonkoski, Laukaa, Taivalkoski, Keminmaa, LR S n': K“°‘_"°k_ PY—
. uonenjoki
I n arl E Jyvéaskyla
[ parkano 3 Enonkoski
o O Vikkeli
. . Tampere
Research co-operation sites Se@iinna
Tampere, Mikkeli, Kajaani, Kuopio campus Ypéjajakgne”u C &

(Loppi)

Turku q:l Piikkit
(Kaarina) @ Helsinkija Q
Espoo
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Volume of forest resources

million m 3

2400
2200
2000
1800
1600
1400
1200
1000
800
600 :::-----________________________..---""---...-
400
200 ............----....__________...--"'-—-_-

0 1 1 I 1
1920 1940 1960 1980 2000 2020

In total

Pine

Spruce

Birch varietes

Other hardwood
varieties



Annual forest regeneration
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ARTIFICIAL REGENERATION OF SILVER BIRCH
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PLACES OF MEC 'INDUSTRY IN FINLAND

@ \Veneer
@ Plywood
@ Fibreboard
@ Sawmill



Pinus sylvestris

Photo: Matti Haapanen
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The birch species

« Silver birch (B. pendula)

— In breeding programs since the 1960’s

* Curly birch (B. pendula var. carelica)

— Planted ~ 200 hectares per year

— Seed orchards when necessary

— Clonal plants produced by one company

— Low intensity breeding (assessment of old trials etc.)

* Downy birch (B. pubescens)
— Finland’s third most common tree species
— Majority of the standing volume on peatlands

— Very little planting, no breeding / seed orchards (old plus trees and
orchard seedlots can still be found)



Multiple population breeding strategy
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Plus trees in progeny ftrials
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Finus  Ficea abies  Betula Larix Alnus
sylvestris pendula sibirica  glutinosa
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Breeding strategy

Two breeding populations for Southern and Central Finland,
comprising 1st to 3rd generation selections

Controlled matings
— Assortative (mating partners have similar breeding values)

— Unbalanced (double-pair matings, except for the best trees
which are allowed to mate with more partners)

Full-sib families produced by mating are planted in forward
selection trials



Breeding goals

Major aim is to increase the production of
high-quality timber (suitable for
plywood/veneer) per unit area

Selection for a combination of height and
diameter growth, branch quality, defects
(ramicorns, freezing damages). No
attention on internal wood quality traits.

Selection in genetic trials at age ~10-13
years

Breeding cycle could be ~15 years, longer
in practice




Supplementary
selections

Birch breeding earlier focused on
a fairly small number of most
promising trees

To expand the genetic base of
breeding, several dozens of new
trees have been selected from
mature field trials and natural
stands

The first batch of the new
selections is to be controlled-
crossed this spring

K3847

Photo: Erkki Kosonen




"Line breeding”

Special project

In the 1980’s, crosses of inbred lines were found to express
significant heterosis (~50-100% gains in growth rate observed at
a young age)

A new breeding plan was devised in the late 2000’s to exploit
the inbred material in clone banks
Repeated inbreeding followed by outbreeding

The most advanced inbred birch lines are now in the 4th
generation

Used for genome mapping by University of Helsinki scientists

Highly inbred clones flower poorly and only a fairly small number
of between-line crosses have been completed so far






Traditional birch seed orchards

30-50 clones

1-2 grafts/clone

Photo: Sirkku Paykko



GENETIC GAINS
(Betula pendula)

Volume
Relative tapering

Relative branch diameter -10%

Photo: Sirkku Poykko



The Finnish Birch Seed Orchards
ANNUAL SEED CROP

E=  annual seed crop, kg

—— production area, ha
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Three new seed orchards were
established in 2014




Full-sib family orchards

Designed to reproduce some of the best full-sib families and extract
higher genetic gains than normally (e.g. by exploiting part of the
non-additive genetic variance and higher selection intensity)

Selection was based on 9 progeny trials comprising 149 full-sib families
Measured at ages 13...21

Breeding values predicted for the families

Parents represent 1.-3. generation elite birches

Used for seed production only, not for forward selections for breeding

An orchard has 2-3 bi-clonal blocks separated by plastic walls

Full-sib seedlots from different blocks are mixed up

Genetic gains in stem volume ~+30%
Most of the genetic variation still retained
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Sv466 & Sv468, Oitti (Tapio Silva)

\ valiseina

e 2x500m2
 Two tested full-sib families

* 4 clones, 60 grafts
 1150...1350 d.d.

IS m keskikaytava

Vv vaiiseina

V5066 | E182 V596

— « 2x500m?

« Two tested full-sib families
* 4 clones, 60 grafts
 1100...1350 d.d.
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2nd generation

plustree

V5788 x V58
V5788 = 3rd generation
Superior in growth
Average branch quality
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