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SELOSTE:

KUUSEN MAANTIETEELLINEN VAIHTELU EESTIN NEUVOSTOTASAVALLASSA

The regional variations in the Estonian
vegetation have resulted in the division of
the republic into geobotanic districts. The
productivity of the Estonian spruce stands,
as well as several morphological features of
the spruces (e.g. weight of the seeds, cone
dimensions, the shape of the cone-scale,
crown dimensions, etc.) show geographical
variation. For instance, the absolute weight
of spruce seeds is higher in the areas to the
south of the Kunda-Paide-Virtsu align-
ment, which runs from the north-east to
the south-west of Estonia, compared to
seeds from the areas to the north of it. As
this alignment coincides well with the
boundaries of the Western and Eastern
Baltic geobotanic sub-provinces, defined
by L. Laasimer, we might term this a sub-
provincial variation of the spruce stands.
The average absolute weight of the spruce
seeds in the Western Baltic geobotanic
sub-province (not including the islands)
is 5.57 + 0.03 g. and that in the Eastern
Baltic sub-province is 6.10 4+ 0.03 g. The
difference is as much as 10 % (B < 0.999).
In some individual Estonian territories, one
can more often find different varieties, on
the basis of the shape of the cone-scale.
For instance, Picea abies var. obovata, in
the surroundings of Tartu, occurs 8 times
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more frequently and Picea abies var. acumina-
ta three times more frequently than around
Rakvere (Northern Estonia). This is no
doubt because of differences in the climatic
and soil conditions, which in spite of the
small area of Estonia (240 km North to
South and 350 km East to West) are quite
large. Similarly the air temperature in
different regions in Estonia can vary by
more than 20° C. It may be these differences
in the conditions for growth that, over an
extended period, have resulted in the
geographical variability of the genetic
constitution of the spruce stands in Estonia.
The changes may be apparent in, for instance,
the frequencies of the different varieties
(derived on the basis of the shape of the
cone-scale), the successors of which, in
their turn, differ in the genetically controlled
rapid growth factor. For example, in the
favourable soil conditions of Southern
Estonia, the successors of wvar. acuminata
are at least 20 9, taller at the age of 9 year
those of var. obovata.

In order to check the possible geographical
variability of the gene pool, preliminary
experiments were carried out in the spring
of 1969. Seeds of 93 spruce stands origi-
nating from 14 forest enterprises were
sowed in a nursery in Tartu. After 2 years

the seedlings originating from the south of
Tartu (south-eastern Estonia) were the
tallest followed by those originating from
the same northern latitude but to the West
of Tartu. Seedlings originating from the
forest enterprises situated to the north of
Tartu were smaller. In these experiments
no association could be established between
the absolute weight of the seeds used and
the height of the seedlings (ETVERK 1974).
Differences in the growth based on the
provenance may also be observed in the
later stage of growth. In the vicinity of
Viljandi (south Estonia) the average height
of the 9 years-old cultures of spruces 8
plus trees and 326 successors) originating
from Pdrnu and Rakwere forest enterprises
situated to the north of Viljandi (a marine
climate) was 100 + 0.4 cm, and of those
of the spruces (9 plus trees and 384 suc-
cessors) originating from Véru and Kiling-
Nomme forest enterprises, situated a little
to the south of Viljandi, was 122 + 0.6
cm ie. 22 9% higher (B > 0.99). The dif-
ferences in the growth became rather
quickly evident in the vegetative successors
of plus trees. At Sona seed-orchard, the
height increment of the 140 grafts (4 clones)
originating from Rakvere forest enterprise
(north Estonia) did not differ from that of
207 grafts (5 clones) from Ripina forest
enterprise (south east Estonia). By the third
year, though, the height increment of
Répina grafts was 18 9, greater than that
of Rakvere grafts (19.9 + 0.77 cm and
16.8 + 0.91 cm B < 0.99 respectively).
From the above facts, however, it cannot
be maintained that the southern Estonia
spruces are of a better genotype than those
of the north since genotypes are evaluated
on the basis of ecological conditions under
which the experiments are carried out. On
the basis of an analysis of the rapid growth
the grafts from south Estonia fare better
in south Estonia. Had the experiments
been carried out in the ecological conditions
of north or north-western Estonia, the results
would presumably have been different.
Such a conclusion is confirmed by the
experiments carried out by H. Paves in
Tartu. Spruce seeds from 32 different
places (from the range of 54° 25’ to 67° 51’
N and 22°19’ to 60°00’ E) were sown
simultaneously in open ground, and in a
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Figure 1.

1. The area of seed sources for experimental
cultures.

2. The area suitable as a seed source for spruce
cultures as determined by field experiments.

3. The area suitable as a seed source for spruce
cultures in Estonia as determined by plastic
greenhouse experiments.

plastic-house. From amongst those in the
open ground, five provenances, originating
from the territory situated a little to the
south and east of Estonia (average co-
ordinates of the territory being 56°N and
37°E) grew equally well or better than
Estonian spruces (Figure 1). This denotes
an average shift of 7° to the East of the
territory for spruces suitable for cultivating
in Estonia. The results clearly indicate
the dependability of the evalution of the
genetic constitution on the ecological con-
ditions prevailing at the place of experiment.
The temperature of the plastic-house during
primary stage of vegetation period resem-
bled that of south Estonia and the continen-
tal climate of the areas to the east of Estonia.

Because of the genetically heterogeneous
nature of all the seed lots actually used in
our forest enterprises, those genotypes
which grow favourably in the -climatic
conditions of the given area are eliminated
while growing the seedlings in the plastic-
houses, and the largest seedlings are ob-
tained from the seeds which are geneticaly
unsuited to the conditions of this given
area. This became apparent during planting
the plastic-house seedlings of the above-
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Figure 2.

Upper figure:

The relationship between seedling height before
transplanting and latitude.

Lower figure:

The height growth development of seedlings
grown in plastic greenhouses and transplanted in
the field. The vertical axis indicates the relation-
ship between the height of the seedlings before
(h) and after (h;) tranplanting; the horizontal
axis indicates the height of the seedlings before
transplanting (h).

mentioned 32 lots of different provenances
in the open ground. The seedlings that
grew slowly in the plastic-houses grew
considerably more rapidly in the open
ground; the contrary was also true — the
seedlings that had rapid growth in the
plastic-house, grew slowly in the open
ground. This is well evident from figure 2,
where the ratio of the height of the transplant
to the seedling is in inverse proportion to
the height achieved by the seedlings in the
plastic-house. On the basis of the above
facts, it is feared that the stands established
using the seedlings grown in plastic-houses
would be less valuable than those planted
with seedlings grown in the open ground,
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as some of the genotypes favourable to the
open ground get eliminated (they have
either perished in the unfavourable con-
ditions existing in the plastic-house or
having remained shorter than the others,
they have been remodev at the time of
grading). Hence only genetically homogenous
seed lots, the genetic constitution of which
corresponds to the ecological conditions
obtaining on the open ground, should be
sowed in the plastic houses.

The speedier growth, under Estonian
conditions, of the spruces originating from
the south is confirmed by the successors of
the Lithuanian plus trees (a total of 432
nine year-old trees); these, in the same
experimental area were, on the average,
14 9, taller than the successors (882 trees)
of the Estonian plus spruce trees. This has
confirmed the opinion that in order to
grow Norway spruces in the northern region
of the area, seeds obtained from the terri-
tories 400—600 km southwards ought to
be suitable (HEIKINHEIMO 1949, GuUNzL
1969). Presumably this has some connec-
tion with the climate of the Northern
Hemisphere becoming gradually warmer as
well as the slow adaptability of the gene
pool of the spruce-stands.

The variance component of the provenance
has been evaluated by wvariance analysis
(Prominskr 1967). Taking a forest enterprise
as a unit of provenance (trees originating
from the same forest enterprise bear the
same geographical provenance), the variance
component of provenance, based on 14
provenances of the 2-years-old spruce seed-
lings, is 6 + 0.4 % (B > 0.999) and based
on 5 provenances of the 9-years-old trees,
it is 7 + 0.5 9% (B > 0.999). Of course this
is considerably less than 67 + 0.01 % (B >
0.999), the variance component of prove-
nance in the entire Norway spruce area
in the Soviet Union, based on 32 prove-
nances. The variance component decreases
as the geographical areas covered by the
experiment is narrowed. If we take into
account only the territory where, on the
basis of 2-year-old seedlings, import of
seeds in Estonia (Estonia, Latvia, Lithuania,
Pihkva district, and North of Byelorussia)
are also considered, then the variance
component of the provenance is 40 4 0,02
% (B> 0.999). This indicates that the

import of seeds from other parts of the
area might be more effective than obtaining
them from some selected but narrow
territories of Estonia. On the other hand,
it may be presumed that by the creation
of an artificial population in the form of a
seed-orchard, which may be obtained from
the progenies of plus trees, we may be
able to have seeds the genetic quality of
which may not be any worse than the
best quality imported seed lots. In ex-
periments with the 9 year old successors,
the influence of the parent trees (plus
trees of Estonian origin) on the height of
the successors was as much as 21 9, where
the average height of the fastest growing
successors exeeded the average height of
the trees over the entire experimental area
by 30—-35 9.

M. GIERTYCH (1977) has divided the area
of Norway spruce in Europe into 13 regions
according to which Estonia belongs to the
8th (Eastern Baltic) region. It appears as
if the boundaries of the 7th and 8th regions
in Estonia should be included in the 7th
(North East) region.

It seems, therefore that attention has to
be paid to the geographical origin of spruce
seeds in relatively smaller territories in order
to avoid the possible degradation of the
genetic constitution of culture stands. Until
it has been ascertained that the lower
growth of spruces of north Estonian origin
in south Estonia is not a consequence of the
spruces growing in different site-types or
that the same site-type spruces differ
genetically in north and south Estonia,
spruce cultures from the seeds of south
Estonia should not be established in north
Estonia and vice-vers. If the entire problem
is reduced to different forest site-types
(fertile and deep soil site-types are to be
found more frequently in southern Estonia
compared with northern Estonia), spruce-
seeds would have to be obtained according
to their site-type or their group. It is
essential to carry out experiments over an
extended period in order to determine the
influence of growing seedlings in the plastic-
houses on the genetic quality and growth
of culture stands.
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SELOSTE:

KUUSEN MAANTIETEELLINEN VAIHTELU EESTIN NEUVOSTOTASAVALLASSA

Kuusimetsikdiden tuotossa ja monissa kuusen
morfologisissa ominaisuuksissa esiintyy huomat-
tavaa maantieteellisti vaihtelua Eestin alueella.
Esimerkiksi siemenen paino on maan eteldosissa
suurempi kuin pohjoisosissa. Samoin kipysuo-
mun muodon perusteella erotettavien kuusen eri
muotojen yleisyys vaihtelee maan eri osissa.
Niiden vaihteluiden tdytyy olla seurausta ilmas-
ton ja maaperin alueellisista eroista, jotka Eestissd
ovat huomattavat, maan pienestd koosta huoli-
matta. Tartossa suoritetussa taimitarhakokeessa

etelimpad tuodut eestildisesti simenesti kasvate-
tut taimet olivat 2-vuotiaina suurempia kuin lin-
nempdd perdisin olevat, ja pienimpid olivat poh-
joisesta siirretyt alkuperdt. Viljannissa on 9-
vuotiaissa eestildisten pluspuiden jilkeldiskokeissa
nahtivissd 22 % pituuskasvuero eteldisempien ja
pohjoisempien alkuperien vililld. Alkuperien kas-
vunopeuserot ovat ilmenneet samanlaisina myds
eestildisten pluspuiden vegetatiivisissa jilkeldisissd
siemenviljelyksissa.

Eri alkuperilld saatavat tulokset voivat kuiten-
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kin muodostua erilaisiksi sen mukaan, milla paik-
kakunnalla ja missi ympéristdssi niitid vertaillaan.
Muovihuonekasvatus antaa siirretysti materiaa-
lista helposti paremman kuvan kuin avomaa-
kasvatus. My6s taimiyksiloiden vilisten suhteel-
listen kasvunopeuserojen on todettu muuttuvan,
kun materiaali on muovihuonevaiheen jilkeen
siirretty  jatkokasvatukseen avomaalle. Onkin
peldttivissid, ettd muovihuonekasvatuksessa tuo-
tetaan tietyn alueen metsinviljelyyn heikosti
soveltuvaa materiaalia. Muovihuoneissa kunkin
alkuperdn suurimmiksi taimiksi kehittyvit yksilét,
joiden geneettiset ominaisuudet parhaiten sovel-
tuvat kasvuun niissi olosuhteissa. Vastaavasti
paikalliseen ilmastoon ja avomaaolosuhteisiin pa-
remmin soveltuvat taimet jaivit pienemmiksi ja
saattavat eliminoitua taimien lajittelussa.
Liettualaisten pluspuiden jilkeldisilli saadut
tulokset tukevat yleisti kokemusta etelimpai

siirretyn kuusen paikallista nopeammasta kasvusta
Eestissd: 9-vuotiaissa kokeissa niiden pituusetu-
matka eestildisiin pluspuujilkeliisiin nihden oli
keskimaérin 19 %. 400—600 km:n siirtoja eteldsts
pohjoiseen pidetdin sopivina (Latviasta, Liettuas-
ta, Valkovendjin pohjoisosista). Siirtojen edulli-
suus perustunee siihen, etti ilmasto on vihitellen
lampenemdssad ja eestiliiset kuusen luonnonpopu-
laatiot eivit ole ehtineet sopeutua tihin muutok-
seen. Toisaalta niyttii silti, etti tuottamalla
siemen eestildisistd pluspuista perustetuilla siemen-
viljelyksilld voidaan saavuttaa yhti suuria kasvun-
lisiyksid kuin parhailla tuontialkuperilli. Siemen-
siirtoihin  ja taimien muovihuonekasvatukseen
liittyy vield riskeji viljelymetsien geneettisti laa-
tua ajatellen. Alkuperikysymyksiin olisikin kiin-
nitettdvd huomiota entistd suppeampien alueiden
puitteissa; esimerkiksi kasvupaikkarotujen esiin-
tyminen ja merkitys on vield selvittimitti.





