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Abstract
Reaction of progenies (seedlings) of different Scots pine (Pinus sylvestris L.) populations at the juvenile stage on
new climatic and microclimatic conditions was investigated. Differences in the development and adaptation parameters
of seedlings of three most distant according to continentally (Telðiai, Labanoras, Veisiejai) populations from different
geographical regions of Lithuania were revealed and heritability of these traits was established. By variance analysis, the influence
of climatic and microclimatic conditions of the environment on the general variation of traits of the seedlings has been found out.
Due to a greater trait genetic variation, the selection of families inside populations can be more effective than between populations.
In favorable microclimatic conditions (in the greenhouse) variation of growth and biological productivity parameters of seedlings is
higher, therefore selection would be more effective on population, family and individual levels. Seedlings of the most continental
Labanoras population surpass the representatives of Telðiai population formed in the maritime conditions and the southern Veisiejai
population of medium continentally according to growth and biological productivity parameters. The Telðiai population was
distinguished by slow growth and lower biological productivity. The survival of seedlings of different populations decreases from
the north to the south: the seedlings of Telðiai population formed in the maritime conditions according to this parameter have an
advantage over the representatives of the most continental (Labanoras) and medium continental (Veisiejai) populations.
Different adaptation character of individual populations was observed. The general adaptation is typical of Labanoras
population, because their progenies grow well in all regions. Low general adaptation character is typical of Telðiai
population, thats why it is suitable to grow only in place of its origin. This population has a rather high phenotypic plasticity,
because it has the greatest reaction to the changes in climatic conditions.
Key words: Scots pine seedlings, provenance, geographical transfer, genetic variation, heritability, adaptation,
phenotypic plasticity

Introduction
It was found, that local populations are best adapted
to the existing environmental conditions, however, it
is impossible to state that they are the best ones (Persson 1994, Danusevièius et al. 1998, Abraitis 1999). In
the process of species spreading various obstacles
could lead to the formation of communities not of the
most suitable structures, which under changing conditions failed to adapt and from the selection viewpoint
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became of low value. Therefore, studies enabling to
ascertain the genotypic structure of provenances, to
evaluate the validity of their transfer boundaries and
degree of adaptedness are necessary.
The idea of provenance transfer has deep roots
in the West European forestry and is widely applied,
ascertaining selection zones and elaborating seed
transfer models (Danusevièius et al. 1998). Ecogenetic studies of the Lithuanian populations ascertain rather big differences in the growth of progenies of difISSN 1392-1355
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ferent Lithuanian populations, however, clinal variation in population transfer inside Lithuania are insignificant (Ramanauskas et al. 1993, Pliûra, Gabrilavièius
1994, Pliûra 1995, Pliûra, Gabrilavièius 1997). The
growth of progenies in new conditions is influenced
by changes in temperature sum, photoperiod humidity, related to changes in the geographical latitude.
Height increment of provenances increases from the
north to the south up to the optimal region of the
species. Afterwards, moving south in the same direction, the growth of provenances decreases (Vinð, Vanèura 1977). Therefore, transfer of progenies from marginal regions is undesirable, because changes in climatic conditions have negative effect on plants (Pliûra, Gabrilavièius 1994). Growth rate of seedlings of the
first year is mostly dependent on the weight of small
roots and their length (Ñìèðíîâ 1981, Gunia 1993).
Studies of growth rhythm of progenies allow revealing the norm of genotype reaction to environmental conditions (Weisgerber 1982). The degree of trait
inheritance and genotype response to environmental
factors is more observable when seedlings of several
provenances are grown in the same conditions and
when seedlings of one provenance are grown under
different conditions (Danusevièius 2000). Seedlings,
grown in nursery, were characterized by a greater
aboveground portion and root weight, as compared to
grown outdoors (Ñìèðíîâ 1981). Seedlings grown
from large seeds are more perspective, because their
aboveground weight is bigger than that of grown from
small seeds, while the ratio of aboveground portion
and root weight is similar (Baltruðaitienë 1994).
The best survival is characteristic of those oneyear-old seedlings, the origin of which is related to
vegetation period and the sum of efficient temperatures
being lower or close to growing conditions (×åðåïíèí 1970, Danusevièius 2000). The mentioned authors admit, that the main reason for successful
growth of progenies is the correspondence of seed
origin and growth conditions.
Phenotypic plasticity is considered to be a genetically controlled trait (Eriksson 1991). However, adaptation degree of each population most frequently fails
to reach its maximum, because environmental conditions change faster than the genetic constitution of
population, and the latter is unable to adapt properly
and completely.
Seasonal growth duration belongs to climatic modifications, preconditioned by the corresponding local
climate. Ramanauskas (1977) has found out, that sporification (flowering) of Scots pine in southern Lithuania occurs 6 days earlier than in the northern-east
Lithuania and 12 days earlier than in the littoral flat.
Many studies (Rohmeder 1972, Ïàòëàé 1974, Morgen2005, Vol. 11, No. 1 (20)
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stern et al. 1975, Vinð, Vanèura 1977, Áàðíèøêèñ
1982, Danusevièius 2000) confirm, that provenances
differed according to growth duration and increment.
The work was aimed to evaluate the response of
three most distance according continentality Lithuanian Scots pine populations to new climatic and microclimatic conditions and ascertain genetic variation
and heritability of the traits of seedlings.

Materials and methods
Mature pure pine stands of similar site class and
stocking level, growing on Nbl site (according to Buivydaitë et al. (2001) the soil is characterized as Albic
Arenosols) were selected in natural Scots pine populations of Telðiai, Labanoras and Veisiejai. Seeds were
collected in stands and seedlings were grown in the
Dubrava nursery outdoors and in the greenhouse.
Additionally, seedlings of the mentioned populations
were grown in the place of their origin, in the nurseries of Telðiai, Ðvenèionëliai and Veisiejai forest enterprises. Each population was represented by 50 trees,
from which 150 cones were collected. The cones were
scaled and the seeds were dispensed according to size
into 3 fractions: large, small, general sample.
The peculiarities of Telðiai, Labanoras and Veisiejai
populations were studied according to seed progenies.
Two types of methods were applied: when seedlings
of one population are grown under different conditions
and when seedlings of several populations are grown
in the same conditions.
I st trial. To evaluate the reaction of one-year-old
seedlings to different climatic conditions fractioned
seeds were sown using a stencil (3×3 cm) in small pots
(90×120×120 mm) in the place of origin of each population: in the nurseries of Telðiai, Ðvenèionëliai and
Veisiejai forest enterprises. The trials were done in the
same soil from Dubrava nursery. Each population was
represented by a mixture of 2800 fractioned seeds of
50 families, each forest natural region  by 8400 seeds.
The trials were done with 5 replications.
II nd trial. To ascertain the peculiarities of twoyear-old seedlings, seeds of 150 families of all three
populations according to weight fractions were separately sown using a stencil (5×5 cm) outdoors in Dubrava nursery and in the greenhouse. The seeds of
each family were sown in the same soil conditions with
5 replications.
The height of seedlings was measured with 0.1 cm,
while stem diameter with 0.1 mm accuracy. The seedlings were dried at 103±2°C temperature for 17±1 hours
(Standards used at the Forest Seed Control Station).
Electronic scales were used for weighing with 0.01 g
accuracy. The days were estimated for growth duration.
ISSN 1392-1355
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Statistical analysis of the data was conducted applying the methods of genetic studies of forest tree
species (Falconer 1989). The results of multiple analysis of variance show the influence of separate variance
sources, which is significant for the variation of the
traits of seedlings.
In the first trial variance analyses of traits of seedlings (the height of seedling, the diameter of stem) were
done in the several eco-climatic region according to
the following model (nested design, GLM):
Yjl = m + S j + P l + SP jl + B m + Ejl ,
where: Y jl  observed value on l-th population in the
j-th site (eco-climatic region), m  overall mean, S j 
effect of j-th site (eco-climatic region), P l  effect of lth population, SPjl  effect of l-th population and j-th
site (eco-climatic region) interaction, B m  effect of
block, E jl  random residual of the jl-th observation,
assumed normal distribution.
In the second trial variance analyses of traits of
seedlings (the height of seedling, the diameter of stem,
the weight of aboveground, the weight of underground, the ratio of aboveground/underground weight)
were done in the greenhouse according to the following model (nested design, GLM):
Yjlk = m + Pj + SP jl + B m + E jlk,

ij

= m + rI ij + d ij,

where: X ij  observed value on i-th population in the
j-th eco-climatic region, m  overall mean, ri  regression coefficient of i-th population, Ij  the index of
Traits

Seeds
size

Height of
seedling

Large
Small
General
sample
Large
Small
General
sample

Diameter
of stem

where: I s2  family variance component, s s2  family
variance, s e2  within family (error) variance.
Family individual tree heritability were computed
according to the following formulae:
h isg2 = 4 s s2 / (s s2 + s e2),
where: h isg 2 - family individual tree heritability, s s2
 family variance, s e2  within family (error) variance.
The correlations of the traits of seedlings were
conducted using linear regression analysis. In all cases
and all the data are used only under their essential
reliability, when p=0.0001-0.05. Statistical analysis was
conducted using MEAN (MS EXCEL), GLM (STATISTICA 5.5).

Influence of different climatic conditions on the
growth and adaptation of seedlings of different populations
The same soil used in three forest natural regions
allowed to assess the reaction of progenies of the
studied populations to environmental conditions under new climatic conditions. The results of analysis
of variance show the influence of separate variance
sources (site, population, site × population interaction,
replication), which is significant for the variation of
the traits of seedlings (Table 1). Differences in the traits
of one-year-old seedlings among populations are reliable in different forest natural regions (p= 0.0003-0.03).
Differences of the populations in each forest natural region reveal the following regularity: one-yearold seedlings of Labanoras population surpass in their

Source of variance
Population
Family (population)
Replication
Degree of Fishers Relia Degree of Fishers Relia Degree of Fishers
freedom
test
bility
freedom
test bility freedom
test
df
F
p
df
F
p
df
F
2
1661.8 0.0001
147
33.7 0.0001
4
6.3
2
804.5 0.0001
147
8.9 0.0001
4
20.2
2
1832.0 0.0001
147
20.3 0.0001
4
16.7
2
2
2

404.2
268.4
407.9
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I s2 = s s2 / (s s2 + s e2),

Results and discussion

where: Y jlk  observed value on k-th tree from the l-th
family in the j-th population, m  overall mean, Pj 
effect of j-th population, SPjl  effect of l-th family within j-th population, Bm  effect of repetition (block), Ejlk
 random residual of the jlk-th observation, assumed
normal distribution.
Ecological plasticity of each population was estimated in the several eco-climatic regions according to
the following model (Ôåäèí, Äðàãàâöåâ 1973):
X

environmental (ecological) conditions in j-th eco-climatic region, d ij  the variance of i-th population in jth eco-climatic region. To evaluate the index of environmental (ecological) conditions standardized selection differentials were used.
Family variance components were calculated for
all traits by using the following formulae:

0.001
0.001
0.001

147
147
147

6.0
4.6
4.3

0.001
0.001
0.001

4
4
4

30.3
54.2
47.9

Quantity
of
Relia
bility measure
ments
p
0.0003
8846
0.0001
8846
0.0001
8846
0.001
0.001
0.001

Table 1. Assessed ANOVA growing
results from the one-year-old traits
of seedlings in the eco-climatic region

8846
8846
8846
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growth rate the seedlings of Telðiai and Veisiejai populations. According to the height increment the seedlings of general sample of Labanoras population in the
place of their origin by 7.8%, while according to stem
diameter in Sûduva-Dzûkija highlands by 12% surpass
the representative seedlings of Telðiai population. It
was found, that the seedlings of Telðiai population
grow worse and are characterized by greater variability of growth indices in the studied forest natural
regions. The seedlings of Veisiejai population are
closer in their growth to Labanoras population.
Similar results were obtained by Barniðkis (1977),
Abraitis and Eriksson (1996), who stated, that very
often the growth of transferred northern provenances
of Scots pine is worse than that of southern ones.
Greater height increment variability of seedlings from
large seeds is predetermined by their seeds heterogeneity. It was found, that higher phenotypic plasticity
is characteristic of the seedlings from large and small
seeds of the Telðiai population and to the seedlings
of Veisiejai general sample seeds, distinguished by
specific adaptability. Meanwhile, Labanoras population, which has lower phenotypic plasticity, is characterized by general adaptability.
Vegetation duration of populations seedlings
Different growth duration of the seedlings of Telðiai, Labanoras and Veisiejai populations is characterized by specific local climatic conditions. After stud-

ying the duration of vegetation, a significant influence of the population has been found.
Our studies reveal regularity that vegetation duration of the seedlings of Veisiejai population is greater
than that of Labanoras and Telðiai populations. The
greatest difference in vegetation duration between
Veisiejai and Telðiai populations was obtained in
Ðvenèionys district. It comprised 7.3%, while the difference between these populations in Telðiai district
was 6.4%. The greatest difference in vegetation duration of the representatives from Veisiejai and Labanoras populations was ascertained in Veisiejai district and
comprised 2.6%. Length of vegetation period shortened gradually moving from the south to the north
(Figure 1).
Each ecotype of Scots pine, having acquired
modified traits and properties in ontogenesis, can
sustain them when transferred into other climatic conditions. Similar results were obtained also by other
researchers (Ïðàâäèí 1978, Ðàéò 1978, Danusevièius
et al. 1998, Danusevièius 2000).
Present study found out, that one-year-old seedlings of Telðiai population are the most sensitive to
vegetation duration in the place of their origin, therefore they are characterised by specific adaptability. In
Ðvenèionys and Veisiejai districts such adaptability is
characteristic of one-year-old seedlings of Veisiejai
population. Correlation between vegetation duration
and the height of seedlings was of average strength

122
120
118

Growth period, days

116
114
112
110
108
106
104
102

Telðiai

Labanoras

Telðiai district

Veisiejai

Telðiai

Labanoras

Ðvenèionys district

Veisiejai

Telðiai

Labanoras

Lazdijai district

Veisiejai

Figure 1. Length of populations seedlings growth period from general sample seeds. Bars show average various population
growth period of general sample seedlings, vertical lines  standard deviation.
2005, Vol. 11, No. 1 (20)
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(r=0.41; p<0.001). Similar results were obtained in
experimental plantations of Rokai Kelmynas (Dubrava ETFE), where the height of seedlings was
closely correlated with the growth duration (r=0.997;
p<0.001) (Danusevièius 2000).
Influence of growth conditions outdoors and in
the greenhouse on the growth and adaptation
of seedlings
Growing different populations in one place outdoors and having analysed them at three levels
(among populations, among families and within a family), peculiarities of genotypic variation of individual
populations were ascertained. The study, carried out
at the same time in a greenhouse, shows a provoked
reaction of population progenies (seedlings) to changes in environmental conditions. The results of analysis of variance show the influence of separate variance sources (population, family within a population,
replication), which is significant for the variation of
the traits of seedlings (Table 2). Differences in the
traits of two-year-old seedlings on population, family, individual levels are reliable in the greenhouse (p=
0.0003-0.0001). Results of analysis of variation components show, that the variation of traits of seedlings
studied outdoors and in the greenhouse is more influenced by random variation (85.0-92.5%) than by the
family (7.5-15.0%). Results of correlation analysis
show, that growth correlation at population level remains similar in the greenhouse and outdoors. Correlation of ranks according to seedling height was 0.850.99 (p= 0.01-0.05) and stem diameter was 0.86-0.98 (p=
0.01-0.05).
Table 2. ANOVA results of
growth traits of two-year-old
seedlings in the greenhouse

Traits

Seeds
size

Height of
seedling

Large
Small
General
sample
Large
Small
General
sample

Diameter
of stem

Source of variance
Population
Family (population)
Replication
Quantity
of
Degree of Fishers Relia Degree of Fishers Relia Degree of Fishers Relia
freedom
test
bility
freedom
test
bility freedom
test
bility measure
ments
df
F
p
df
F
p
df
F
p
2
1661.8 0.0001
147
33.7 0.0001
4
6.3
0.0003
8846
2
804.5 0.0001
147
8.9 0.0001
4
20.2 0.0001
8846
2
1832.0 0.0001
147
20.3 0.0001
4
16.7 0.0001
8846
2
2
2

The greatest differences in the height increment
of seedlings from large seeds between Labanoras and
Telðiai populations are more expressed in the greenhouse (one-year-old  26%, two-year-old  55%) than
outdoors (one-year-old  15%, two-year-old  47%).
The greatest differences in stem diameter increment of
seedlings of the same seed fraction among the populations were observed in the first year outdoors (8%),
in the second year  in the greenhouse (32%). The
2005, Vol. 11, No. 1 (20)
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greatest differences in the height and stem diameter
increment of one-year-old seedlings from large seeds
ascertained among families within a population in a
greenhouse comprise 119% and 38%, respectively
(Veisiejai population), while outdoors  24% and 10%
(Labanoras population). A similar tendency is observed
in two-year-old seedlings only biggest percent: in the
greenhouse the greatest height increment of seedlings
from large seeds in Labanoras population comprises
208%, while outdoors the greatest difference of this
variable in seedlings from small seeds in Telðiai population reach 82%. Differences in stem diameter increment are slightly less: in the greenhouse the greatest
difference of this variable in seedlings from large seeds
was ascertained in Telðiai population and comprised
81%, while outdoors the greatest difference in stem
diameter increment of seedlings from small seeds in
Veisiejai population comprised 50%. Differences in the
studied growth indices reveal growth differentiation
of the families from different populations, which in the
families of one-year-old and two-year-old seedlings is
greater according to height than according to stem
diameter. Similar results were presented by Danusevièius (2000), determining different growth rates of the
families of yellow pine at the initial stages of its ontogenesis.
In the greenhouse, among individuals within a
family the greatest difference in the height increment
of one-year-old seedlings from large seeds was from
12% to 35% (Labanoras population), while outdoors
 from 22% to 29% (Telðiai population). It shows, that
under better growth conditions the increment differentiation is higher. Studies have shown, that the var-

404.2
268.4
407.9

0.001
0.001
0.001

147
147
147

6.0
4.6
4.3

0.001
0.001
0.001

4
4
4

30.3
54.2
47.9

0.001
0.001
0.001

8846
8846
8846

iation of growth traits among families within a population is far greater than at interpopulation and individual levels. Due to a greater range of variation of
trait family means in populations, selection of families would be more perspective as gives higher genetic gains. Similar results were obtained by Gullberg
et al. (1985), Prus-Glowacki (1991), Pliûra and
Gabrilavièius (1997), Danusevièius (2000).
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Along with the growth indices of seedlings of
different populations, the variability of the weight of
parts of biological productivity was additionally studied. The results of analysis of variance show the influence of separate variance sources (population, family within a population, replication), which is significant for the variation of the biological productivity
traits of seedlings (Table 4). The difference in indices
of two-year-old seedlings among populations and
among families within a population is statistically significant (p= 0.0001-0.001). Studies of the variability of
biological productivity indices of two-year-old seedlings under different microclimatic conditions have
shown, that in the greenhouse conditions the greatest biomass was accumulated by seedlings of Labanoras population. Progeny of this population had also
a relatively greater weight of roots. A similar regularity was observed outdoors too. However, root development was weaker outdoors. It is considered, that
warmth is the main factor stimulating root development,
therefore, soil scarification, allowing warmer air to enter
it, may stimulate root development. The seedlings of
Telðiai population were characterized by the least
weight of the parts of biological productivity different microclimatic conditions and greater aboveground
weight variability outdoors. In the greenhouse conditions, greater variation of indices of biological productivity was expressed in Labanoras population. Outdoors greater variability of underground weight was
ascertained in Veisiejai population. The large seeds
produced larger seedlings. The greatest aboveground
weight differences of seedlings from general sample
seeds in the greenhouse and outdoors between Labanoras and Telðiai populations comprised 27% and
45% respectively, while the greatest differences in
underground weight of the latter seed fraction reach
32% and 75% respectively. Larger weight of small roots
ensures for the seedlings of Labanoras population an
even development of aboveground portion and their
better establishment. Similar results were obtained by
Ñìèðíîâ (1981), Baltruðaitienë (1994).

In the greenhouse heritability of the height increment (h² isg= 0.598) of one-year-old seedlings remains the highest in Labanoras population, while heritability of the stem diameter increment was highest
(h² isg= 0.524) in Veisiejai population. The least heritability of height (h²isg = 0.335) and stem diameter
(h² isg= 0.409) increment was obtained for Telðiai population. A similar tendency is repeated studying twoyear-old seedlings, where similar heritability of
height (h² isg= 0.323-0.581) and heritability of stem
diameter (h² isg= 0.373-0.513) increment limits were

Table 3. Variance components and family means heritability
of traits of different population seedlings in the greenhouse
Population

Traits

Telðiai

Height

Seeds size

Large
Small
General sample
Diameter
Large
Small
General sample
Labanoras Height
Large
Small
General sample
Diameter
Large
Small
General sample
Veisiejai Height
Large
Small
General sample
Diameter
Large
Small
General sample

Variance components, % Family
Family Random error herita
bility
14.2
85.8
0.570
8.1
91.9
0.323
11.5
88.5
0.462
9.6
90.4
0.383
9.3
90.7
0.373
9.4
90.6
0.378
14.5
85.5
0.581
8.4
91.6
0.334
11.8
88.2
0.471
10.3
89.7
0.402
10.7
89.3
0.428
10.3
89.7
0.411
14.3
85.7
0.573
8.5
91.5
0.341
11.6
88.4
0.465
12.8
87.2
0.513
9.8
90.2
0.393
12.2
87.8
0.488

ascertained in Table 3.
It was found significant correlation between
height and geographical conditions of the place of
origin of two-year-old seedlings from different populations. The height of seedlings is correlated with
geographical latitude (r= -0.48; p= 0.001-0.01), eastern longitude (r= 0.82; p< 0.001) and altitude (r= 0.13; p= 0.001-0.01).
Traits

Seeds
size

The weight
of
aboveground
The weight
of
underground
The ratio
aboveground/
underground
weight

Large
Small
General
sample
Large
Small
General
sample
Large
Small
General
sample

Population
Degree
Fishers
of
test
freedom
F
df
2
3939.9
2
497.2

Source of variance

Relia
bility
p
0.001
0.001

Family (population)
Degree
Fishers
Relia
of
test
bility
freedom
F
p
df
147
106.8
0.001
147
109.9
0.001

Replication
Degree
Fishers
of
test
freedom
F
df
4
34.1
4
49.8

Relia
bility
p

Quantity
of
measure
ments

0.001
0.001

8846
8846

2
2
2

2471.7
1173.0
153.3

0.001
0.001
0.001

147
147
147

77.8
55.8
27.5

0.001
0.001
0.001

4
4
4

53.9
58.5
30.1

0.001
0.001
0.001

8846
8846
8846

2
2
2

883.8
9.1
64.3

0.001
0.0001
0.0001

147
147
147

38.2
7.3
19.2

0.001
0.0001
0.0001

4
4
4

63.5
7.8
7.9

0.001
0.0001
0.0001

8846
8846
8846

2

31.3

0.0001

147

60.5

0.0001

4

64.1

0.0001

8846
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Table 4. ANOVA results of biological productivity traits of twoyear-old seedlings in the greenhouse
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Phenotypic correlation between the weight of
needles and roots is higher outdoors (r= 0.98; p=
0.001-0.01) than in the greenhouse (r= 0.63; p=
0.001-0.01). It shows the vitality of seedlings.
Survival of the seedlings of population families
The differences of the variable among populations and among families within population was statistically significant (p= 0.0001).
Seedlings grown in the greenhouse survived better than seedlings grown outdoors. On population level
the best survival was recorded for Telðiai, the worst
 for the seedlings of Veisiejai population. Two-yearold seedlings are characterised by higher mortality than
one-year-old seedlings. In the greenhouse the latter
index in the first year comprised 5%, in the second year
from 14% to 23%. Outdoors mortality in the first year
comprised from 10% to 13%, in the second year from
23% to 30%. The greatest differences in survival oneyear-old and two-year-old seedlings between Telðiai
and Veisiejai populations in the greenhouse comprise
respectively 3.7% (Figure 2) and 11%, while outdoors
the difference of two-year-old seedlings between the
mentioned populations reached 10%. Similar studies
by ×åðåïíèí (1980) and Danusevièius (2000) results
show, that the best survival is characteristic of those
one-year-old seedlings, the provenance of which is
related to short vegetation period and efficient sum
of temperatures, which is lower or close to growth
conditions. Resistance to frost in the early autumn is
applicable to the indication of acclimatization during
the frost of the first year and confirms better survival
of the provenances from northern latitudes (Jonsson
et al. 1981, Nilsson 1995).
Under different microclimatic conditions reliable
correlations with seed weight and geographical latitude were ascertained. In the greenhouse a stronger
dependence of the survival of seedlings and seed
105,0
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Figure 2. Adaptation of different populations seedlings from
general sample seeds in the different microclimatic conditions.
Bars show average of various populations survival, vertical
lines  standard deviation. Horizontal lines show the average
of survival in the various microclimatic conditions
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weight was expressed among families within a population (r= -0.66-0.73; p< 0.001) than among populations
(r= -0.53-0.58; p< 0.001). Outdoors a strong correlation
was ascertained between the survival of seedlings and
geographical latitude (r= 0.80-0.89; p< 0.001), as well
as populational dependence.

Conclusions
Scots pine populations of Telðiai, Labanoras and
Veisiejai populations, formed in different geographical regions of the country, according to many morphophysiological and biometrical traits of seedlings essentially differ.
The reaction of three different populations, having transferred them into new ecological conditions,
differs according to qualitative traits. Population (Labanoras) formed in the most continental conditions
according to the mentioned traits surpasses the rest
and is essentially distinguishable among other populations. Population (Telðiai) formed in the maritime
conditions demonstrated the most negative reaction
to new climatic conditions. The southern population
(Veisiejai) of medium continentality occupied an intermediate position. Seedlings of the most continental
population (Labanoras) grew best in Sûduva-Dzûkija
highlands, while the seedlings of populations of maritime (Telðiai) and medium continentality (Veisiejai) 
in autochthonous locations.
The reaction of individual families to new environmental conditions is also different. In more favourable conditions (nursery) greater variation of growth
and biological productivity indices was observed, thus
selection in the nursery might be more efficient at
population, family and individual levels. A greater
phenotypic plasticity of Telðiai and Veisiejai populations is related to a specific adaptability. The progenies of Telðiai population, growing worst in all studied eco-climatic regions, are suitable for growing only
in the place of their origin. The highest height increment heritability coefficient remains in Labanoras,
while the least in Telðiai populations.
The population effect in the duration of vegetation period is highly significant and this shows a great
genetic relativity of this trait. Progenies of various
populations transferred into different eco-climatic regions retain their growth duration (the longest growth
is characteristic of the seedlings of medium continentality (Veisiejai), the shortest  of maritime (Telðiai)
populations).
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Äàïêóíåíå
Ðåçþìå
Èçó÷åíà ðåàêöèÿ ñåÿíöåâ ðàçëè÷íûõ ïîïóëÿöèé ñîñíû îáûêíîâåííîé ïåðåìåùåííûõ íà íîâûå êëèìàòè÷åñêèå è
ìèêðîêëèìàòè÷åñèå óñëîâèÿ. Âûÿâëåíû îñîáåííîñòè ðàçâèòèÿ è àäàïòèâíîñòè ñåÿíöåâ òðëõ íàéáîëåå îòäàëëííûõ ïî
êîíòèíåíòàëüíîñòè ïîïóëÿöèé (Òåëüøÿé Ëàáàíîðàñ Âåéñåÿé) â ðàçëè÷íûõ ãåîãðàôè÷åñêèõ ðåãèîíàõ Ëèòâû.
Óñòàíîâëåíà ãåíåòè÷åñêàÿ äåòåðìèíàöèÿ ýòèõ ïðèçíàêîâ. Ïðè ïîìîùè àíàëèçà âàðèàöèè êîìïîíåíòîâ êëèìàòè÷åñêèõ è
ìèêðîêëèìàòè÷åñêèõ óñëîâèé ñðåäû óñòàíîâëåíî èõ âëèÿíèå íà îáùóþ èçìåí÷èâîñòü áèîìåòðè÷åñêèõ ïîêàçàòåëåé
ñåÿíöåâ. Îòáîð ñåìåé âíóòðè ïîïóëÿöèè ÿâëÿåòñÿ áîëåå ýôôåêòèâíûì ÷åì îòáîð îòäåëüíûõ ïîïóëÿöèé. Îäíàêî â
áëàãîïðèÿòíûõ ìèêðîêëèìàòè÷åñèõ óñëîâèÿõ (â òåïëèöå) ïðîÿâëÿåòñÿ íàéáîëüøàÿ èçìåí÷èâîñòü ïîêàçàòåëåé ðîñòà è
áèîëîãè÷åñêîé ïðîäóêòèâíîñòè ñåÿíöåâ ñóùåñòâåííî âûøå ÷åì â íå áëàãîïðèÿòíûõ óñëîâèÿõ (îòêðûòîì ãðóíòå).
Ïîýòîìó ïðè âûðàùèâàíèè ïîòîìñòâà â òåïëèöàõ íàéáîëåå ýôôåêòèâíûì ÿâëÿåòñÿ îòáîð íà ïîïóëÿöèîííîì, ñåìåéíîì
è èíäèâèäóàëüíîì óðîâíÿõ. Ñåÿíöû íàéáîëåå êîíòèíåíòàëüíîé ïîïóëÿöèè (Ëàáàíîðàñ) ïî ïîêàçàòåëÿì ðîñòà è
áèîëîãè÷åñêîé ïðîäóêòèâíîñòè ïðåâîñõîäÿò ïðåäñòàâèòåëåé ïîïóëÿöèè ñôîðìèðîâàâøåéñÿ â óñëîâèÿõ ìîðñêîãî
êëèìàòà (Òåëüøÿé), à òàêæå ïîïóëÿöèè ñðåäíåé êîíòèíåíòàëüíîñòè (Âåéñåÿé). Òåëüøÿéñêàÿ ïîïóëÿöèÿ îòëè÷àåòñÿ
íèçêèì ðîñòîì è ìåíüøåé áèîëîãè÷åñêîé ïðîäóêòèâíîñòüþ. Îäíàêî ñîõðàííîñòü ñåÿíöåâ ñîñíû Òåëüøÿéñêîé
ïîïóëÿöèè âûøå ÷åì ñåÿíöåâ áîëåå êîíòèíåíòàëüíûõ ïîïóëÿöèé. Óñòàíîâëåíî, ÷òî ñîõðàííîñòü ñåÿíöåâ âî âñåõ
ýêñïåðèìåíòàëüíûõ ïîñåâàõ óìåíüøàåòñÿ ïî ìåðå èõ ïðîèñõîæäåíèÿ ñ ñåâåðà íà þã.
Óñòàíîâëåíà ðàçëè÷íàÿ àäàïòèâíîñòü ïîòîìñòâà îòäåëüíûõ ïîïóëÿöèé. Ëàáàíîðñêàÿ ïîïóëÿöèÿ îòëè÷àåòñÿ
âûñîêîé îáùåé àäàïòèâíîñòüþ. Å¸ ïîòîìñòâî õîðîøî ðàñò¸ò âî âñåõ òð¸õ èññëåäîâàííûõ ãåîãðàôè÷åñêèõ ðåãèîíàõ.
Áëèçêîé ê Ëàáàíîðñêîé ïîïóëÿöèè ïî òåìïó ðîñòà ñåÿíöåâ ÿâëÿåòñÿ Âåéñåÿéñêàÿ ïîïóëÿöèÿ. Ïîòîìñòâî Òåëüøÿéñêîé
ïîïóëÿöèè îòëè÷àåòñÿ áîëåå íèçêîé îáùåé àäàïòèâíîñòüþ. Îíà íàéáîëåå ÷óâñòâèòåëüíà ê èçìåíåíèþ êëèìàòè÷åñêèõ
óñëîâèé, îáëàäàåò áîëåå âûñîêîé ôåíîòèïè÷åñêîé ïëàñòè÷íîñòüþ. Ïîýòîìó ñåÿíöû ýòîé ïîïóëÿöèè öåëåñîáðàçíî
èñïîëüçîâàòü òîëüêî â ðåãèîíå ïðîèñõîæäåíèÿ.
Êëþ÷åâûå ñëîâà: ñåÿíöû ñîñíû îáûêíîâåííîé, ïîïóëÿöèÿ, ãåîãðàôè÷åñêèé ïåðåíîñ, ãåíåòè÷åñêàÿ
èçìåí÷èâîñòü, íàñëåäñòâåííîñòü, àäàïòàöèÿ, ôåíîòèïè÷åñêàÿ ïëàñòè÷íîñòü
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