Recent and past Finnish tree
breeding trials with
iInternational contributions

Seppo Ruotsalainen
Luke, Punkaharju

© Matural Rasouicas Instituta Finland



Contents

* What not to tell — southern spruce transfers
* New realised gain trials - pine
* Arecent Finnish-Latvian-Swedish pine trial

* Reference material in Nordic co-operative
trials with North American tree species

« Some spruce trials in the north

 Other scattered observations from the
shadows of the archives

e Conclusions?

HealGenCar meeting, Riga 19-20 April 2017
2 24.4.2017 © Natural Resources Institute Finland



Field trials with Baltic and Central European
spruces are skipped

http://www.metla.fi/julkaisut/workingpapers/2014/mwp288.htm
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From Napola (2014)
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Realised gain trial in southern Finland (2016)
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Realised gain trial in northern Finland (2017)
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Co-operative realised gain trial of Scots pine

Planted 2009, two sites in Finland, material from Finland, Latvia and Sweden
Measured autumn 2015 (7 growing seasons in the field)

Entry SO generation Country Origin Notes
1 Finland Stand StMa14, Karvia
2 Finland Stand StMa11, Kerimaki
3 Latvia Stand Ugales
4 1.5 Finland S0404  Joroinen
5 1.5 Finland S0O405  Joroinen
6 1.5 Finland S0O406  Joroinen
7 1 Finland S0124 litti 1 genetic thinning
8 1 Finland S0124 litti 2 genetic thinnings
9 1 Finland S0323 Mantyharju
10 1 Latvia SO, Ventspils
11 1.5 Latvia SO, Kuldiga
12 1.5 Latvia SO, Madonas
13 1 Latvia SO, Ludzas
14 1.25 Sweden SO611 Asarum Origin 57 °N
15 1.25 Sweden SO616  Sollerdn Origin 61 °N
16 Finland E101 x E262 Elite cross
17 Finland E468 x E618 Elite cross
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Co-operative realised gain trial of Scots pine

Status 16th April 2017
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LS-means in height
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LS-means in survival
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Nordic co-operative trials with North American
tree species

Collection of northern conifer species seed from western
North America in 1980’s

— A SNS project
— Six main target species, several with minor interest

Combined provenance/ family tests were established in
1990’s in Sweden, Finland, Norway,...
— Single tree plot design

Most of the trials contain also a set of reference material of
native species (an idea strongly advocated by prof. Dag
Lindgren)

— Swedish material mainly crosses

The application of the reference material is unknown, but the
Swedish material is included in the Finnish trials, obviously in
the Swedish...

Also Finnish reference material included in the trials
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Nordic co-

Location of the %\fﬁ

operative trials
with North
American tree
species

Rosvall 1995
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Kokeen nro _ 147412 1
Reference seed lots [®] ™= g s
. . 11 [s23RGK 1 BD2001 xBD1020 | 10
in the Nordic co- e lam | Swedish spruces .
4 |S22H8020117 |S3355 x S3096 10

operative trials with s - o

5 G01-87-1529 |USA, Alaska, Eagle, mets, 107, 64°46'N 141°14'W, 450 m | 10
6 G01-87-1603 |Kanada, Yukon, Whitehorse, mets. 409, 60°40'N 135°00'W, 700 m 9

North American tree picea mariana :

8 | GO1-87-0757 |USA, Alaska, Eagle, mets. 39, 64°46'N 141°14'W, 450 m 10
; .\ |Pinus sylvestris :
o 10
SpeCIGS li1 |S23RTK 2 BD2054 x BD2074 = | 10
1l2 S23 RTK 3 AC1054 x AC2005 10
3 |S23RTK 4 AC1017 x AC1016 i i 4
li4 |S23RTFA7  |Z4021 Swedish plvEs 10
15 |S23RTK 8 WA4009 x W2000 10
16 |S23RTK 9 W4107 x W4108 10
Pinus contorta o
17 [S23 A 9160290 |SCA 69 x SCA 72 c 10
18 [523 A sac0005 |soatz2xscatzi | owedish contorta 10
nus ban na
19 | G01-87-2076 |Kanada, NWT Birch Lake, mets. 54, 62°38N 116°19'W, 250 m 10
Larix laricina i [
20 | G01-87-1803 |USA Alaska, Shaw Creek, mets. 125, 64°16'N 146°06'W, 250 m 10
Larix sukaczewii
21 M29-86-0254 |P34 Rovaniemen mlk Sv 309 Jamsankoski 10
22 |S03 X BJ795 |mor BJ795 : ‘ 9
24 |S23 X 8930367 [mor S23KB930367 | Swedish birches 6
G03-88-0878 [Inari StMa 2 10
1 | G03-88-1225 |Kitiila StMa 4 = == 10
52 | G03-88-1242 |Salla StMa 5 10
G03-88-0876 |Kolari StMa 6 10
54 | G03-88-1226 |Rovaniemen mik StMa7b | A . | 10
55 | G05-82-0007 |Simo Tum. 13 Finnish pines 10|
56 | G03-88-0877 |Suomussalmi StMa 9 110
E G03-65-0496 | Lieksa StMa 12 o 10
Picea abies o
[60 | G03-80-0079 |Sodankyia SIKu 1 10
J61 (G03-86-1483 | Rovaniemen mik StKu 2 . . 9
le2 | Go3-70-0057 [Kemi +metsikkd 563 Finnish spruces 9
|63 | G03-86-1481 |Suomussalmi StKu 3 10
164 | G01-92-0321 |Lieksa StKu 5 s =———= 10
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Swedish reference seed lots in the Nordic co-

operative trials with North American tree species

Number of reference entries
per trial and species

Trial No.

145401
145402
145404
145405
147301
147303
147401
147402
147502
209401
209402
209403
209404
209405
209406
209407
209408
209409
209410
Sum

Betula
pendula

N

NN NN

It
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Picea Pinus Pinus
abies contorta sylvestris
4 3
3 1 6
4 5
3 1
4 2 6
4 2 6
4 2 7
4 2 7
1 2
4 2 6
4 2 6
3 2 5
4 2 6
4 2 6
4 2 7
4 2 7
4 2 7
2 2 4
4 2 7
68 29 104

Total

7
10
10
4
12
12
15
15
3
14
14
10
12
14
15
15
15
8
15
220
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Number of seedlings in reference
entries per trial and species

Trial No. pendula

145401
145402
145404
145405
147301
147303
147401
147402
147502
209401
209402
209403
209404
209405
209406
209407
209408
209409
209410
Total

24.4.2017

Betula

20
15

20

20
21
20
e

20
161

Picea
abies

30
34
39
30
35
37
39
40
8
39
40
28
30
40
40
40
40
20
37
646

Pinus

contorta sylvestris

3

15
16
18
20

20
17
20

20
20
20
20
17
20
250

Pinus

24
53
32
2
54
52
72
64
10
60
60
42
37
60
60
69
68
38
71
928
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54
90
75
32
104
105
149
139
18
139
119
90
4l
140
141
149
147
75
148
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Swedish reference seed lots in the Nordic co-
operative trials with North American tree species

Entry No. of trials
Betula pendula, mor BJ795, Lah. tunnus: S03XBJ795 9
Betula pendula, mor S23K8930367, Lah. tunnus: S23X8930367 10
Picea abies, Avasjo, Lah. tunnus: S23XAC1017 19
Picea abies, BD2001 x BD1020, Lah. tunnus: S23RGK1 17
Picea abies, S3355 x S3096 14
Picea abies, Tronnemyrasen, Lah. tunnus: S23XY2013 18
Pinus contorta, mor SCA69, Lah. tunnus: S23A9360007 10
Pinus contorta, SCA122 x SCA121, Lah. tunnus: S23A9360005 15
Pinus contorta, SCA69 x SCA72, Lah. tunnus: S23 A 9160290 4
Pinus sylvestris, AC1017 x AC1016, Lah. tunnus: S23RTK4 6
Pinus sylvestris, AC1054 x AC2005, Lah. tunnus: S23RTK3 17
Pinus sylvestris, BD2054 x BD2074, Lah. tunnus: S23RTK2 13
Pinus sylvestris, BD2119 x BD1232, Lah. tunnus: S23RTK1 15
Pinus sylvestris, mor Z4021, Lah. tunnus: S23RTFA7 18
Pinus sylvestris, W4009 x W2000, Lah. tunnus: S23RTK8 16
Pinus sylvestris, W4107 x W4108, Lah. tunnus: S23RTK9 19
Total 220

20 HealGenCar meeting, Riga 19-20 April 2017 24.4.2017 © Natural Resources Institute Finland



An old spruce provenance ftrial in northern Finland

A parallel trial to a Swedish
trial (Blomforsoket)

Planted 1972

Material from Sweden,
Germany, Poland,
Lithuania...

No Finnish material

Trial located just 9 km’s
from the Swedish border

HealGenCar meeting, Riga 19-20 April 2017
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¥e bALTU%A IRUSLAILUS PERYVATE ==
Baiciesoateinint OB RUBOSATI G TSk

Puh. 90-BZ4464

Kokeen n:o‘) 1?5 » Puulajlz) Pices abies
Perustamisaika:;’13-16.6.1972 Taimien iki iotutettacesa:)  2+2
6)

xun:a:5) Kolari Xoodi: 273 Kylb:v) Teursvuoma

Labempi patkks:” Yorkealehto, Kolarin ha k1.2, kuv.123 "Tappikumpup
¥okeen uwinta]axg) Metsintutkimualaitos, Xolarin ka
Omistajan on.:'o) 65900 KOLARI

pev.® V1) g7%12"  pic.® 23%8' _ p. 7458 i. 452
Korkeus m.p. “In.1p5 m Kartta-alue: 7/ 2624-12
MetsBtyyppl:ld. b Maalaji:tih.  rereend

Maan pinnanmucto; kaltevuus 16. 9, rinteen suunta 17, lounas
aanpinnan kdsittely:18.

Kulotus 1970

Kydvé--tor istutustapa: 19, Kourukuokkeistubue : R
Istutusviili: 20, 2% @2 m Lajikkeita: . 23, 27 %91
Ruutuko¥ko: 2. B x 10 m Toistoja: . 24. 4-5 £pl
Huutuja; 22. 183 kpl Tainia yuuduses; 25. 20 3
Pinta-ala, koe 26. 1.46 ha Taimis kokeesan: 29. 3594 il

y vaippa 27. = ha vaipsesa: 30U, - Kpl

. yht 25, 1.46 ha yhteensd: 31. 3594 xpl

Kokeen tarxoitus: 32. Provenienssikoe

Ensimm&inen inventeinti 33. 31.8. 1913 sTaimis elossa 34. 93.5 &

Lisatietojs: 35, Taimien mukana ei ole tullut tunnuksia.

Yoanet tulivot Ruoisisty

Kokeen suunnittelija: 36. Max, Hagman
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An old spruce provenance trial in northern Finland

Material from Sweden,
Germany, Poland,
Lithuania...

No Finnish material

HealGenCar meeting, Riga 19-20 April 2017
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Seedlings  Origin
96 SE, Norrbottens lan, Pajala, BD91, 67°18'N, 175 mp.
99 SE, Norrbottens lan, Tarendo, BD92, 67°15'N, 200 mp.
96 SE, Norrbottens lan, Lahnajarvi bev., BD98, 66°50'N, 325 mp.
99 SE, Norrbottens lan, Avavikens bev., BD89, 65°45'N, 500 mp.
97 SE, Norrbottens lan, Edefors s:n, BD88, 66°15'N, 350 mp.
97 SE, Norrbottens lan, Harads, BD93, 66°09'N, 300 mp.
97 SE, Norrbottens lan, Boden, Storhuvudet, BD96, 65°54'N, 50 mp.
95 SE, Norrbottens lan, Niemisel, BD95, 65°05'N, 100 mp.
100 SE, Norrbottens lan, Falltrask, BD86, 65°32'N, 20 mp.
99 SE, Norrbottens lan, Granlidens bev., BD87, 65°20'N, 320 mp.
100 SE, Vasterbottens lan, Myrheden., AC331, 65°00'N, 300 mp.
99 SE, Vasterbottens lan, Robertsfors, AC325, 64°30'N, 40 mp.
97 SE, Vasterbottens lan, Burtrask, AC326, 64°35'N, 100 mp.
80 SE, Vasterbottens Idn, Dorotea, AC328, 64°17'N, 325 mp.
98 SE, Jdmtlands lan, Tasjo, Z860, 64°22'N, 260 mp.
99 SE, Vasternorrlands lan, Bjorka, Y854, 63°53'N, 320 mp.
79 SE, Vasternorrlands lén, Bredbyn, Y856, 63°31'N, 170 mp.
97 SE, Vasternorrlands lan, Ramsele, Y858, 63°30'N, 250 mp.
98 SE, Jamtlands lan, Kélarne, 2130, 63°N, 450 mp.
99 SE, Vasternorrlands lan, Indalsliden, Y850, 62°54'N, 100 mp.
100 SE, Vasternorrlands lén, Hassjo, Y848, 62°38'N, 175 mp.
100 SE, Gavleborgs lan, Voxna, BG141, 61°30'N, 290 mp.
100 SE, Gavleborgs lan, Amots férv., BG142, 61°12'N, 310 mp.
93 SE, Uppsala ldn, Gimo forv., EB107, 60°10'N, 20-40 mp.
98 SE, Uppsala lén, Fagersta, EB109, 60°00'N, 120-195 mp.
100 DE, Up 254 Forstamt S:t Oswald, 48°54'N 13°26'E, 1100 mp.
97 DE, Up 255 Forstamt Zwiesel-Ost, 49°01'N 13°16', 1100 mp.
97 PL, Up 259 Orawa,Krakow, 49°35'N 19°35'E, 1100 mp.
99 PL, Up 260 Szklarska Poreba, 50°50'N 15°20'E, 850-910 mp.
97 PL, Up 261 Zwierzyniec, avd., 52°40'N 23°50'E, 120 mp.
99 PL, Up 262 Zwierzyniec, Bialystok, 52°40'N 23°50'E, 120 mp.
99 PL, Up 263 Zytkiejmy, Bialystok, 54°20'N 22°35'E, 200 mp.
99 PL, Up 264 Przerwanki, Olsztyn, 54°05'N 22°05'E, 180 mp.
100 PL, Up 268 Wigry,Bialystok, 54°00'N 23°00'E, 150 mp.
96 BY, Up 265 Slutsk,Vitryssland, 53°02'N 27°36'E
100 LT, Up 266 Shirvint Skogsfarm, 54°40'N 22°50'E, 100 mp.
99 LT, Up 267 Tituvenai, Kelme, 55°30'N 23°00'E, 100-120 mp.
24.4.2017 © Natural Resources Institute Finland



An old spruce progeny trial in northern Finland

Established 1989

Single-tree-plot method
used

Swedish plus tree
progenies, also some
Finnish plus trees included

Belongs to a series of
Swedish progeny tests

HealGenCar meeting, Riga 19-20 April 2017
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An old spruce progeny
trial in northern
Finland

* More than 500 entries! (only
superficial information in the
Finnish databases)

« Swedish plus tree
progenies, also some
Finnish plus trees included

« Belongs to a series of
Swedish progeny tests

HealGenCar meeting, Riga 19-20 April 2017
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$23K8320323
S23K8320324
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S23K8320343
S23K8320344
S$23K8320345
$23K8320346
523K8320308
S23K8320309
$23K8320310
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523K8320503
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523K8320247
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§2325820310
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220
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S212
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5212
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§212
S$212
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Jock
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Jock
Jock
Jock
Jock
fAinasvaara
Ainasvaara
Ainasvaara
fAinasvaara
Ainasvaara
Ainasvaara
Rinasvaara
Ainasvaara
Alnasvaara
Rinasvaara
L3ngsel

L3ngsel

Langsel

L3ngsel

L&ngsel

L3ngsel

L3ngsel

L&ngsel

Matinlauri
Matinlauri
Matinlauri
Matinlaur:
Matinlauri
Matinlauri
Matinlauri
Matinlauri
Matinlauri
Matinlauri
Ullisjaure

SHS
SHS
SHS
SHS
SHS
SHS
SHS
SHS
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Stray observations from Nordic entries in Finnish
trials

« Hundreds - thousands of entries with Nordic origin in the
Finnish tree breeding trials

« Variable background, many species

, , B Pines from
Trial Entry No. Seedlings Origin
. ) o 1o Sweden
73601 21 245 Ruotsi, Norrbottens lan, Jokkmokk, 66°36' 19°50', 350 mp.
73601 22 245 Ruotsi, Norrbottens lan, Arjeplog, 66°03' 17°50', 415 mp.
73601 23 245 Ruotsi, Norrbottens lan, Malmesjaur, 65°54' 19°13', 340 mp.
73601 24 245 Ruotsi, Norrbottens lan, Arvidsjaur, 65°35' 19°10', 350 mp. and from
Trial  Entry No. Seedlings Mother Father Origin Norway
50801 1 245 Norja, Finnmark fylke, Alta (Angerin kavyt), 69°53' 23°20', 120 mp.
180101 117 36E2248 E2012 Emo:Jalvyoh:2 Sulkava x Isa:Jalvyoh:1 Tuusula (Norja, Oppland fylke)
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Norway spruce from Norway (a sample from one trial)

Trial
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601
128601

Entry No. Seedlings Origin

1

O 00 N O U~ WN

O o U N1 B =
O O O 0 N ~» O

100
101
102

40
40
40
40
40
40
40
39
40
40
40
40
40
40
39
40
39
40
40

Fam
Fam
Fam
Fam
Fam
Fam
Fam
Fam
Fam

Fam.
Fam.
Fam.
Fam.
Fam.
Fam.
Fam.
Fam.

.nro 1, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 5444 Puola Stolpce, 53°28' 26°43', 170 mp.
.nro 2, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 5448 Puola Stolpce, 53°28' 26°43', 170 mp.

. nro 3, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 5468 Ukraina Dolina, 49°00' 24°00', 500 mp.
.nro 4, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 5453 Romania Crucea, 47°21' 25°40', 720 mp.
.nro 5, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 5466 Ukraina Dolina, 49°00' 24°00', 500 mp.

. nro 6, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 713 Norja Aust-Agder, 58°29' 8°27', 130 mp.
.nro 7, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 2037 Norja Oppland, 60°44' 10°16', 160 mp.
.nro 8, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 87 Norja Ostfold, 59°37' 11°40', 160 mp.

.nro 9, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 39 Norja Telemark, 59°12' 9°51', 110 mp.

nro 10, 1589 Norja Vestfold, 59°14' 9°53', 55 mp. x 6264 Norja Buskerud, 60°02' 9°33', 207 mp.
nro 11, 1641 Norja Oslo, 60°01' 10°38', 230 mp. x 5444 Puola Stolpce, 53°28' 26°43', 170 mp.

nro 57, 5440 Latvia Vecmoka, 57°03' 23°10', 80 mp. x 2037 Norja Oppland, 60°44' 10°16', 160 mp.
nro 58, 5440 Latvia Vecmoka, 57°03' 23°10', 80 mp. x 87 Norja Ostfold, 59°37' 11°40', 160 mp.
nro 59, 5440 Latvia Vecmoka, 57°03' 23°10', 80 mp. x 39 Norja Telemark, 59°12' 9°51', 110 mp.
nro 60, 5440 Latvia Vecmoka, 57°03' 23°10', 80 mp. x 6264 Norja Buskerud, 60°02' 9°33', 207 mp.
nro 99, 5460 Puola Bialowoeza, 52°52' 23°47', 180 mp. x 39 Norja Telemark, 59°12' 9°51', 110 mp.
nro 100, 5460 Puola Bialowoeza, 52°52' 23°47', 180 mp. x 6264 Norja Buskerud, 60°02' 9°33', 207 mp.

S. nr NISK 11738, 5320 Norja x 5543 Norja
S.nrNISK 11741, 5290 Norja x 2757 Norja



Final remarks

There exists rather much genetic material from the
neighbouring countries in tree breeding trials

The content of the material is rather haphazard
Few if any planned cross-national trial series
How to find the trials?
— Noltfox?
— (Semi-)manual search
How to identify the entries
— (Semi-)manual search and co-operative efforts
— Important to save all relevant information for identification
How to measure and analyse the trials?
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Thank you!






