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EXPERIENCES WITH NORWAY SPRUCE PROVENANCES
IN FINLAND

MAX. HAGMAN

The Finnish Forest Research Institute

SELOSTE:

KOKEMUKSIA KUUSEN PROVENIENSSEISTA SUOMESSA

INTRODUCTION

When we consider Norway spruce as a
native tree species in Finland, we have to
remember that on an evolutionary time
scale Picea abies is a comparatively new
species in our country. When the trees
were recolonising Finland as land appeared
from the sea after the last glaciation, the
Norway spruce was a relative newcomer.
Thus geological investigations have shown
that the spruce reached Western Finland
about 1500—1000 years B.C. and did not
reach the Aland islands before around the
year 0. If we examine Scandinavia from the
same point of view, it might be noted that
the Norway spruce has not yet reached
Western Norway in a natural way, neither
is there any native spruce in Denmark.

It is also well known from geobotanical
and palynological research that the spruce
reached our country from the east and
northeast, having survived the glaciation
somewhere in the central parts of the
Asian continent. On the other hand, in
Central Europe the recolonisation took
place from several directions. Into North
Poland and probably also the Baltic
states, the spruce entered from the east but
into South Poland and the central alpine
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countries it entered from refuges in the
south and southeast. Even today there is a
gap in Central Poland where no natural
spruce is to be found.

Since different climatic conditions promote
the development of races of plants adapted
to the particular conditions where they
grow, one could a priori think that very
different geographic races of Norway spruce
might have developed during the course of
the evolution of this species. This has,
indeed, proven to be the case, and the
existence of such geographical variation has
provided the forest researcher with much
interesting study material and the practical
forester with provenances of better growth
and higher economic yield.

Norway spruce provenances in Finland

The earliest approach

The interest in spruce provenances goes
back a long way in Finland. By as early
as 1881 at the Forestry Exhibition in Hel-
sinki, spruce plants were displayed originat-
ing from Sweden, Germany and the Baltic

area. It is probable that material of the
same kind was used for forest plantations
as well, but the planting localities are,
unfortunately, not known.

Soon after the turn of the
Professor Olli Heikinheimo started his
first provenance experiments and these
were further enlarged at the Forest Research
Institute Experimental Forests in the 1930’s.
(See e.g. KALELA 1937, HEIKINHEIMO 1949.)

The results from these experiments, in
addition to findings from abroad, as shown
e.g. in the international spruce experiment
of 1938, indicated clearly that spruce from
Central Europe, particularly from Eastern
Europe, was superior to Finnish spruce.
In the Solbdle and also in the Ruotsinkyli
experimental forests, the provenances from
Poland, CSSR, Romania and the Baltic
states were promising and the injuries
incurred, even after the severe winters of
1939 —1944, were not too extensive.

century,

The seed imports in the 1930’s

On the basis of accumulated knowledge,
and with the stimulus of the large plantation
programme for spruce in the 1930’s, seed
of foreign origin was imported on a fairly
large scale. This seed came from Estonia,
Latvia and Lithuania and was widely
distributed to forest owners in Southern

Finland. Unfortunately, the records of
these plantations are very scanty, and only
a few cultivations have been identified
with certainty. Those found, are, however,
growing very well and will form a valuable
source for further selections.

The new approach

When forest genetics research was started
anew at the Forest Research Institute in
1949, it was therefore natural that prove-
nance research with Norway spruce should
be continued. Since certain areas had not
been represented in the earlier programme,
we decided to start experiments with
spruces from Austria, Eastern Germany,
Romania, Southern Poland and the Slova-
kian parts of the Tatra and Carpathian
mountains. The seed imported for these
experiments was mainly of commercial
origin, representing bulk collections, but
a few, more precisely defined samples were
also obtained, notably single tree samples
from Saxony.

The experiments were planted out in
various parts of Southern Finland, in-
cluding the Aland islands, but a few plots
were also planted further north in order to
investigate the northern limits for the
transfer of these provenances.

Experiment No. 90 at Tenala, Lindé

Table 1. Survival and growth of provenances from Austria, Finland, Germany and Poland in the ex-
periments No. 143 Vihti, No. 146 Pornainen and No. 90 Tenala. The experiments were planted 1959 and
assessed 1975 (Exp. No. 90 & 143) and 1976 (Exp. No. 146.).

Seed lot Exp. No. 143 |[Exp. No. 146 | Exp. No. 90
No. Provenance % m % m o =
54—129 | Finland, Pornainen, plusstand No.8 82,8 3,82 | 53,2 5,79
55—036 | BRD, Niedersachsen, Osterode 2—400 m 29,7 2,00 | 46,3 5,38 | 89,8 4,08
55—038 | BRD, Bayern, Fichtelgebirge 51 60,6 3,04 85,0 4,29
55—091 | Austria, VI Miihl-u. Waldviertel, Altenburg 47,2 2,86 78,4 3,75
55—016 | Finland, Tuusula, sample plot No. 12 89,7 4,59 | 52,6 5,17
55—095 | Poland, Istebna-Wisla, 7—800 m 52,2 271 | 59,6 4,64 | 850 4,05
55—096 | Poland, Bialystok, Le3na 60,0 3,98 82,2 3,81
55—037 | BRD, Westfalen, Arnsberg 6—900 m 60,9 5,15
55—074 | DDR, »in der nihe von Carlsfeld» 74,1 5,50
55—092 | Austria, Semmering, Alpenrand 5—900 m 524 4,76
55—093 | Austria, IIT NO-Alpenrand, Weyer a.d. Enns 794 331
55—-108 | Finland, Tenala 91,0 4,35
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(see table 1) is one of the oldest of these new
exeriments, and here Fichtelgebirge, Istebna
and Harz have performed well, although
hardly superior to the local provenance.

Experiments No. 143 Vihti, No. 146
Pornainen and No. 193 Finstrom contain
material from Austria, Slovakia and Poland
(see table 1 and 2). Some experiments with
second generation provenances collected
from some of the trees in the earliest Finnish
experiments have also given quite good
results.

In experiments No. 217 Punkaharju, No.
219 Geta, No. 221 Nirpes and No. 233
Vilppula (see table 3) we were able to plant
progenies from selected spruces from Saxony
and it is interesting to note the great varia-
tion between the single tree progenies even
from within such a limited area.

The Romanian Expedition

One of the areas of which very little was
known was Romania. The international
experiment indicated that spruces from that
country could be very wvaluable in Scan-
dinavian forestry and it was clear that
more information was needed about the
natural variation within Romania. It was
therefore agreed upon among the Scandi-
navian forest geneticists that an expedition
should be sent to Romania to select sample
plots and later to obtain seed. This expedi-
tion was made in 1962 and 20 stands were
selected in different parts of Romania. The

Table 2. Survival and growth in the experiment No.
in 1961 and assessed in 1978.

seeds were obtained in 1963 and the ex-
periments (Nos. 237/1—7) planted out in
1967 —1968, again mainly in Southern
Finland, but one trial as far north as
Muhos near the city of Oulu. These ex-
periments have revealed a great deal of
variation and not all of the provenances
are, perhaps, so promising as the old ones
from the 1930’s. However, some of the
sources are obviously promising, especially
in the mildest parts of Finland. It is also
clear that Romanian spruce should not be
transferred too far inland in our coutry.

The concentration on northeastern
sources

During the course of the experimentation
going on in all the Scandinavian countries
from 1950 —1970, it was becoming more and
more evident, that for the more northern
parts of Finland and Sweden in contrast
to Norway and Denmark, the best material
was to be obtained from Northeastern
Europe (Poland, the Baltic states and
perhaps White Russia).

This is therefore the region upon which
the latest efforts have been concentrated.
In particular, it was of interest to compare
the spruces from N. Poland with those still
further north. Experiment No. 270/1—6
has proven very informative. As can be
seen from table 4a and 4b, the 1974
measurements indicate good survival and
better growth of the foreign provenances

193, Finstrém, Aland. The experiment was planted

Seed lot Survival Mean height
No. Provenance o -
54—130 Finland, Urjala, plusstand No. 9. 88,9 3,05
56—043 CSSR, Sp. Podhradie 85,0 3,85
56—045 CSSR, Muran 92,5 3,74
56—044 CSSR, Lipt. Hradok 88,5 3,78
55—095 Poland, Istebna-Wisla, 7—800 m 87,5 4,50
56—046 CSSR, Cadéa 72,7 4,24
56 —047 CSSR, Kosice 79,8 3,85
55—075 Finland, Tuusula, sample plot 12 90,4 3,96
55—096 Poland, Bialystok, Le¥na 87,9 4,09

Table 3. Survival and growth of selected sced sources from Saxony compared with sources from USSR, Finland, CSSR and Romania. Exp. No.
217 Punkaharju, N. 219 Geta, No. 221 Nirpes and No. 233 Vilppula The experiments were planted 1964 and assessed 1974 except for the exp. No.

217 which was measured 1976.

o
) =) ~ n ~ Mmoo n o m —_
Qg s 8 § 2% R83 RBAR @ &
. N i N N N N NN N NN N N
=)
Z
) pi Ly b S e Son nean 22
S - v S o B S o N ~
= ~ Vel ~ ~ o~ ® o I~ g»o% 8%
i
=) N N <+ ® V¢ . w w
Sg| S8 88 = nEE8R 2 2 SEEXS Q%
i N~ - N o~ N~ NN — N N o~ o~ = N~
)
Z
dc o on ~ o~ e} SN~ OO o e} n o m;n o S o
% 2 o) 0 ®© ) oW S Y O e AN AN O S o
= ° = ~ © o« EXBER 2 =) RS8R 2 &
) QOO MmN~ OO HOAOAN AN AN A= N O I ®© ~
S g NN NN OO MmN .QHN"ZM.QQ‘“.QQ".‘Q‘QQQQ‘QQE‘D\‘g.‘“.
. ﬂﬁﬁﬂﬂﬁ"‘ﬂvﬂ"'!“"‘ﬁ'—lMHﬁﬁﬁﬂﬂﬂﬂHHHHﬂ!—;ﬁﬂ
S
Z
& . MmN CeMmMOo MmO oOMEMOoOMNMmMONMNMme O oN
xs\ VO NFT VNN INOODNINTTOATNOD NN TNAN N OAANN O O
143] QO IS G0 00 OO O0C IS 00 OO IS OO0 S OC IS 00 Q0 G0 00 © O IS OC o &\ & IS & O\ & o I~
~ — + 00 MmN OO YE ® N O o N ~ O o
Sg|l REIZIRBEIREIEA IR ERNIERER
. NN NN NN N v NN N NN NN NN NN NN NN~ N -
o
Z
e
® 2
=
)
o
o <
o
— o <+ o &
N O n
- oy — g**wl\‘e A
0 N =
2Rzz228z8K vzzd¥s38 N ¢
T ODOELE Y S ZLczES § E
NNfgsFsTIe~s v Ng<LdNE; & =
s ot T T <+ - N = =]
) L8 L8 AA Z‘Nﬁ‘\SQOm 8 Z
¥+ s o808 oY N+ b e 2 9 -
- - R L gL« . L= 20 = =}
L o -~ = ) FE R ) ] = =
¥ @ << < w N & Z B e . © - 5]
° € e < - Qe & a2 aeL 5= N L
S| 2R gun N aRNNA g Sn<<<EzgE d¢ B
< IR VR TR TR TR S B = ] ERE & ms p A =
g P g8 8o = g N Q8 'Q o o Qg =
s | "wpreusagent g <, ,B29EER Ng
3 TS ERam 0 & = sEe @ B g E @ -
] SSREEfEEgdTes g s<ffcfgis 2§ ¢
® © 2 © 6 0% ¢ < - © o < = 8
SEIEESREECCETs B £ 2EEESs 23 &
FEIDDEEEEER " "5 g e SRR Tag &g 0B
PP ~ T 7 B i H = ® . . .-
s BB mBE RS SN 5 gsgcmusuEé Z23s =
I I g = =g == N B A IO - = SR - R o
ERCRCEC 3 © ? & o g E= g 9 cEsS S BT ;
“E“E'E'"E-?géﬁﬁoogxﬁﬁaéo-g U—g-gﬁze.:sd T £~
- = Ha I 73 - -~ .=~ . - - ;)
f S S EEEC SfERASIERgrEEREs T EsEzE
B O o= = 0
MARRS<S<de gy PRI ISERRNEN<ZRER
G S G S U S TS B BB E Y YN ST AT S S S
8 8 s K pEMMX [ ~ &
mmmmmmmxmm_~E_mmmmmgmmmgmEm:zc:mw
RARARARRAREEEENnnRRRRERAR cHRARY
AAAARAARAARARAREEEHEOOUOOVORARARARRARARRED AR P
b1 N n M WO A NWMELNOAS—Hn0n+ NN
2 TL885B82SDVNCRESCEIIRIREERIEZISZIRITESLS
6 M AN O MmONMH MMM ONOO mMemOOOoOOD AN ANANANNMNMMNHSONN OO
I T O O S O S O N B
EZ AN ININANDIDAANADADDADDIDAQ QD>
wn NN N N N NN n NN N NN N MmN N ,mN Ny N non N n N nan NN




compared with the local ones. Almost no
Finnish sources are to be found among the
ten best provenances in these experiments.
Particularly, the more southern prove-
nances have proven resistant to spring frost.
This could be very clearly seen during the
summer of 1978 when a very hard frost
occurred as late as June 17th, when tem-
perature dropped to — 7°—9°C. The
Polish and Baltic provenances emerged
from that frost much less damaged than
many of the Finnish ones (table 5).

It is hoped that the new international
experiment of 1972, initiated by Professor
St. Tyszkiewicz of Warsaw, and which is
now planted out also in Finland (Exp. No.
535) in three different locations, will confirm
the earlier results.

The unknown provenances of White
Russia

During all these years of experimenting
there remained one area of which very
limited information has been available,
namely the further extension to the east
of the Baltic-North Poland spruce forest.
Few provenances from this part of the
Soviet Union have so far reached our
expermmental plots, although in all likelihood
many good provenances, especially for
Finland, could be found in these areas.

In 1978 we sowed the first experiment
(No. 655) with 26 provenances from Vitebsk
—Minsk —Grodno. But these sources are
commercial, obtained through Sweden, and
very little is known about the stands and

Table 4 a. Norway spruce provenance experiment No. 270/1—6 planted autumn 1969 and spring 1970,

assessed 1974. Survival of all plants, percent.

conditions from where these seeds originated.
Since this area is of the utmost importance
for Finnish provenance research it is
sincerely hoped that the cooperative ap-
proach, now so successfully begun between
provenance researchers of the Soviet Union
and Finland, will make it possible to enlarge
this research on Norway spruce. It might
be necessary, in addition, to proceed
further east along the same latitudes, as
samples from the Ural seem to indicate.

The all-Scandinavian approach

Provenance research is international, and
by comparing results from different countries
and in various climatic conditions, we can

generally obtain a better picture of the
characters of the provenances and their
reactions to different environments. With
this in mind the Scandinavian countries
decided in 1975 to make a common assess-
ment of all the provenance experiments
with Norway spruce in their countries.
This synthesis has been carried out by
Dr. Jon Dietrichson of the Norwegian
Forest Research Institute and will be
published soon. Preliminary data from this
material, which consist of 293 field ex-
periments with 1218 provenance samples,
have recently been published (DIETRICHSON
1978). These results confirm the earlier
view that provenances from the most
northeastern parts of Central Europe are
of the greatest value for Finland. Never-

Table 4 b. Norwy spruce provenance experiment No. 270/1—6 planted autumn 1969 and spring 1970,

assessed 1974. Mean height of all plants cm.

270/1 | 270/2 | 270/3 | 270/4 | 270/5 | 270/6

Aeed. lot Provenance Loppi |Imatra | Pargas [ Pernd | Geta | Eurajoki Mepn

e % | % | % 1 % | % % | %

65—025 Sund, St. No. 14 66,9 62,5 82,8 94,6 69,5 73,5
T8—64—116 Vehkalahti 76,2 68,4 97,3 53,9 82,0 75,6
65—010 Bromarv 75,4 81,1 71,0 96,3 60,2 76,8
64—241 Jokioinen 63,3 86,0 84,4 99,3 49,4 69,0 75,2
T3—-64—170 Mellila 80,4 79,5 95,8 43,7 74,9
55—075 Tuusula 74,6 76,3 80,3 98,6 50,8 74,7 75,9
61—370 Bialowiesa 76,2 76,1 85,0 97,8 73,9 81,8
61 —364 Zwierzyniec 79,0 69,9 71,3 98,3 54,7 74,6
61—-369 Ptaska 62,2 73,6 91,8 97,3 73,0 79,6
61—365 Augustow 66,8 73,5 82,3 98,3 45,3 85,7 75.3
61—371 Borki 61,5 72,7 88,4 97,3 67,4 89,8 79,5 °
61—372 Przerwanki 69,7 80,6 92,5 95,9 67,3 86,9 82,2
61—366 Gorowo 63,6 56,6 83,7 96,6 77,1 91,4 78,2
61—367 Mestwinowo 64,9 64,8 85,7 97,3 70,7 76,7
59—048 Tatr. Lomnica 72,9 75,5 86,4 98,3 48,6 76,3
T3—-63—-103 Vory, Simerpalu 83,4 62,0 83,0 99,6 52;1 76,0
T3—-63—108 Veriora, Ilumetsid 78,3 86,0 76,2 94,2 50,8 77,1
T3—-63—101 Tallinna, Trigi 65,7 56,7 87,8 97,6 | 494 71,4
T3—-63—106 Kohila, Jarvakandi 76,8 75,5 88,3 97,6 65,1 80,7
T3-63—-112 Tartu, Alatskivi 84,4 73,2 87,1 98,0 61,5 80,8
T3—-65—116 Rakvere, Porku 82,4 77,3 73,0 97,6 63,3 79,2 78,8
T3-65—113 Killingi-Némme 80,9 71,7 79,6 96,0 73,4 85,7 81,2
T3—-65—118 Elva, Kambja 76,8 78,6 74,2 99,0 61,2 83,3 78,9
T3-65—115 Tartu, Kirkni 85,2 69,1 78,9 99,0 62,1 78,9
Mean of alla provenances | 736 | 728 | 824 | 974 | 60,2 | 828 77,6

Seed Iot 270/1 | 270/2 | 270/3 |-270/4 | 270)5 270/6 Mean
Provenance Loppi |Imatra | Pargas | Pernd | Geta | Eurajoki
B cm cm cm cm cm cm cm

65—025 Sund, St. No. 14 45,6 66,8 90,1 85,9 54,4 68,6
T8—-64—116 Vehkalahti 52,5 69,8 97,7 | 61,3 71,7 71,8
65—010 Bromarv 49,2 73,6 85,9 85,0 | 53,5 69,4
64 —241 Jokioinen

T3—-64—170 Mellild 54,3 70,3 84,0 | 56,4 66,3
55—-075 Tuusula 54,0 71,7 91,1 84,3 | 59,5 77,4 73,0
61—370 Bialowiesa 53,8 79,0 89,3 97,3 69,6 77,8
61—364 Zwierzyniec 56,9 76,4 86,5 91,0 | 63,8 74,9
61—369 Ptaska 53,8 84,9 | 101,7 93,5 | 70,5 80,9
61—365 Augustow 54,1 84,0 89,3 96,2 | 70,6 83,1 79,6
61—371 Borki 57.5 84,4 91,8 95,3 | 67,1 87,6 80,6
61—372 Przerwanki 55,1 77,4 | 103,9 97,5 | 67,0 94,2 82,5
61 —366 Gorowo 55,3 76,3 92,4 85,5 | 629 90,3 771
61—367 Mestwinowo 51,2 79,9 97,2 97,0 | 67,6 78,8
59—-048 Tatr. Lomnica 54,2 79,1 88,8 98,5 | 62,8 76,7
T3—-63—103 Vory, Simerpalu 59,8 80,8 84,4 99,0 | 69,6 78,7
T3—-63—108 Veriora, Ilumetsi 54,4 83,5 81,6 85,0 | 65,2 73,9
T3—-63—101 Tallinna, Trigi 53,6 73,4 97,2 89,2 | 61,9 75,1
T3—-63—106 Kohila, Jarvakandi 57,0 83,6 94,8 91,8 | 66,0 78,6
T3—-63—112 Tartu, Alatskivi 54,7 83,4 79,9 84,7 | 55,6 71,7
T3—-65—116 Rakvere, Porku 56,1 73,6 79,6 91,7 | 56,0 81,1 73,0
T3—-65—113 Killingi-Némme 53,8 80,3 94,0 94,1 | 61,8 88,6 78,8
T3—-65—118 Elva, Kambja 56,3 82,5 80,0 | 102,6 | 64,8 87,4 78,9
T3—-65—115 Tartu, Karkni 59,8 79,9 88,2 98,3 | 62,5 77,7
Mean of all provenances 54,3 77,9 89,7 92,6 | 62,9 83,9 75,7
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Table 5. Frost damages in June 1978 in the provenance experiments No. 270/1—6. Assessment scale 0 = no damage — 6 = plant dead.
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theless, a great variation is observable
between the provenances and good material
might be obtainable also from certain
southern sources. The influence of the
variation in the local climate can be clearly
seen from these results, and thus in the
selection of a provenance for a certain

cultivation area, each case must be judged
on its own merits. The large experimental
material available, and further results yet
to be obtained might, however, help the
local practical forester in his efforts to
reach the best solution as to the choice of
provenance.
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SELOSTE:

KOKEMUKSIA KUUSEN PROVENIENSSEISTA SUOMESSA

Kuusimetsien jdikauden jilkeinen kehitys Eu-
roopassa antaa 'aiheen olettaa etti evoluution
mukana eri alueille on syntynyt hyvinkin erilais-
tuneita maantieteellisid rotuja. Tamin olettamuk-
sen tueksi on provenienssitutkimus tuonut run-
saasti kokeellista tulosaineistoa. Kokeiden tulokset
viittaavat myds siihen ettd paikallisesti syniynyt
rotu ei metsitalousmielessid aina tarvitse olla paras.

Suomessa suoritettu aikaisempi provenienssi-
tutkimus on kuitenkin ollut kuusen osalta vailli-
naista ja nyt esitetddn tuloksia erdisti tdydentd-
vistd kokeista. Nami tulokset tukevat aikaisem-
paa kisitystd siitd etti kasvunlisiystd voidaan
saavuttaa siirtimilld kuusialkuperid pohjoisem-
pana viljeltividksi.

Eteld-Suomen ilmastollisesti edullisimmilla alu-
eilla Itd-Euroopan keskiosista — Romaniasta,
Tsekkoslovakiasta ja Puolasta — siirretyt alku-
perit voivat ilmeisesti tuottaa enemmin kuin

paikallinen kuusi. Rannikolta sisimaahan siir-
ryttdessi on tarpeen hankkia alkuperit jonkun
verran pohjoisempaa, Pohjois-Puolasta ja Balt-
tian maista. Lisdtutkimuksilla on vield selvitet-
tivi mihin saakka pohjoiseen maamme rajojen
ulkopuolelta tuotuja kuusialkuperid voidaan siir-
ti4, samoiten kuin missi m3irin kotimaiset siirrot
ovat edullisia.

Koetulokset ovat tuoneet esille huomattavan
vaihtelun samankin maantieteellisen alkuperi-
alueen sisilli. Tamin huomioiminen mahdollis-
taa ilmeisesti tulevaisuudessa provenienssijalos-
tusta. Jokseenkin kokonaan tutkimatta ovat
Valko-Ven#djin alueelta saatavat kuusen alku-
perit jotka kaikesta paittien ovat Suomenkin
kannalta merkityksellisid. Yhteistyd Neuvosto-
liiton kanssa tekee toivottavasti ldahitulevaisuu-
dessa mahdolliseksi tillaisen tutkimuksen aloitta-
misen.





