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Abstract

GALGOCL, M., MaKA, P., KormuTak, A., CAMEK, V., GOMORY, D. 2013. Differentiation of some interspecific
hybrids of firs (4bies sp.) according to the length of primary branches and number of their secondary branches.
Folia oecol., 40: 176-180.

During 2011, the length of primary branches was measured in individual seedlings of firs representing 15
crossing variants. Measured branches were divided into separate groups according to the number of secondary
twigs. Our data indicate the possibility for differentiation between the hybrid combinations based on length of
their primary branches. The interspecific combinations A. pinsapo % A. alba and A. alba x A. pinsapo were
more similar to mother species in this trait rather than to paternal parent. A given combination of different
age differed primarily by the number of primary branches with a higher number of secondary branches in
older seedlings. Comparison involving both primary and secondary branches appears to be more efficient in
discriminating between hybrid combinations than comparison primary based on secondary branches alone.
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Introduction

The genus Abies Mill. with its 49 species and about
126 known interspecific hybrids demonstrates the im-
portance and potential opportunities for interspecific
hybridization in forest tree breeding (Greguss, 1995;
KormutAk, 1994, 2004).

Generally, it is concluded that extensive crossabi-
lity between representatives of the genus Abies is a result
of their high genetic relatedness due to specific pattern
of speciation (GReGuUsS, 1995). KLAEHN and WINIENSKI
(1963) consider this to be result of geographic rather
than genetic isolation. Recent studies also point to the
fact that crossability in the genus is the result of geo-
graphical isolation, not genetic isolation (KORMUTAK,
2004; KormuTAk et al., 2012; KormuUTAK et al., 2013).
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A high level of genetic diversity in interspecific hybrids
is the result of heterozygous gene loci which leads to
various forms of heterosis in hybrids (RoHMEDER and
ScHONBACH 1959; MERGEN et al., 1964).

Increased resistance to pests and diseases
(MULLER, 1989; RoHMEDER and ScHONBACH, 1959) along
with increased vitality and adaptability of the hybrids
to changing conditions of the environment is gener-
ally referred to as adaptive heterosis (GREGuUSS, 1995;
AUSENAC, 2002). It may also involve a higher propor-
tion of surviving individuals, especially in relation to
either immission load of the environment (CiTKOVA,
1988; RiskovaA, 1982; Evans and MULLER, 1972) or in-
creasing annual temperature (AUSENAC, 2002).

Reproduction or seed heterosis is the ability of the
offspring to produce increased amount of viable seeds



compared to the parental species. This applies in seed
orchards and natural sites where adverse environmental
conditions reduce the number of viable seeds (ULJUKINA
and DERJUTKIN, 1981; GrREGUSS, 1995; KorMUTAK, 1994,
2004).

Somatic heterosis of interspecific fir hybrids is
the most commonly observed phenomenon which is
directly related to the enhanced production potential
of forest trees (HAwLwEY and DE HavEs, 1985a, 1985b;
Kormutik, 1994, 2004; RouMENDER and EISENHUT,
1961; Kraenn and WINIENSKI, 1963; MERGEN et al.,
1964).

The papers dealing with somatic heterosis in hy-
brid firs have been focused preferentially on height
growth neglecting other growth characteristics of the
hybrids. Considerable variation of morphological traits
in fir hybrids makes a problem with their taxonomic
identification (GReGUSS, 1995; KormMUTAK, 1994, 2004).
In present work we have tried to create a system of tax-
onomic differentiation of selected interspecific fir hy-
brids based on morphometric features of their primary
branches.
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Material and methods

In summer 2011, the length of primary branches in
seedlings of some interspecific combinations of firs
and in control variants of the parental species from
open pollination and controlled cross pollination were
measured. We used hybrids of the following species:
Abies alba Mill., Abies pinsapo Boiss., Abies numidica
de Lannoy ex Carricre., Abies nordmanniana (Steven)
Spach, Abies procera Rehder, Abies holophylla Maxim.
We have analyzed 4-year old seedlings of 4. pinsapo *
A. numidica, A. pinsapo % A. alba, A. alba x A. pinsapo,
A. alba — controlled crossing, A. alba — open pollination
and A. pinsapo — open pollination along with 6-year old
seedlings of A. nordmanniana * A. numidica, A. nord-
manniana *x A. procera, A. nordmanniana * A. alba,
A. alba % A. numidica, A. alba — open pollination, A.
nordmanniana — open pollination and 7-year old seed-
lings of A. nordmanniana * A. holophylla, A. nord-
manniana * A. alba and A. nordmanniana — open pol-
lination. Seedlings were grown in nurseries of Mlynany
Arboretum SAS in spaced 20 x 20 cm. They were also

Fig. 1 Branches of the first and second degree.
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grown in standard light conditions without shading.
Length measurement was carried out with the help of
a ruler Fig. 1. Measured branches of the first degree
were divided into groups according to the number of
their secondary branches. These groups were statistical-
ly evaluated and tested by nested anova (SAS, 1988).

Results and discussion

There were applied various approaches in characteriza-
tion of intra- and interspecific hybrids of firs involving
height growth parameters, morphology and anatomy of
needles (LARSEN, 1934; Kraeun and WINIESKI, 1962;
CRrITCHFIELD, 1988), pollen viability and seed quality (GAL-
Goct, 2010), photosynthesing pigments, isoenzymes,
terpenes and DNA (GaupLitz, 1983; ZAvARIN et al.,
1977; WaGNER et al., 1987; DonG and WAGNER, 1994).
The length of branches as morphological trait has not
been used so far. Using Duncan grouping we were able
to differentiate between some crossing variants accord-
ing to the primary branches length and number of their
secondary twigs (Table 1). It is of interest to mention
that testing of individual groups of primary branches
in 6- and 7-year old seedlings has not affected the de-
scending order of the variants given in Table 1. Even
a change of the order has not any statistical impact on
differentiation of the crossing variants according to the
type of their branches. It follows, therefore, that it does
not matter which length parameter is used as a crite-
rion for differentiation. In 6- and 7-year old seedlings
both primary and secondary branches length characte-
ristics may be used. It was not possible to discriminate
between 7-year old seedlings of the crossing variants
on the basis of length characteristics of the first three
groups of the primary branches with 0-2 secondary
twigs. Efficient in this respect were only the primary
branches with three secondary twigs which had clearly
differentiated the crossing variant 4. nordmanniana
X A. alba. In the category of primary branches with
four secondary twigs, we have distinguished cross-
ing variants 4. nordmanniana % A. holophylla and A.
nordmanniana — open pollination. Similar discrimina-
tion was also possible between 6-year old seedlings.
The only exceptions in this respect were the variants
A. alba — open pollination and A. nordmanniana x A.
procera which had not complied discrimination crite-
ria mentioned above (Table 1). Comparison of our data
with those published by GaLrcocr et al. (2011) which
refer to the height growth characteristics of the 6- and
7-year old progenies of the same crossing variants re-
vealed a high degree of correlation with respect to the
7-year old seedlings only. At the 6-year old seedlings
level the authors detected statistically significant differ-
ences between the pair of crossings 4. nordmanniana
x A. numidica — A. nordmanniana x A. alba and A.
nordmanniana % A. numidica A. nordmanniana — open
pollination. Quite different situation was observed at
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the stage of 4-year old seedlings. At each group of the
analyzed primary branches with corresponding number
of twigs, the order of crosses has changed in this case
at statistically significant level starting from the longest
primary branch to the shortest one. The findings in the 5
groups scale of primary branches were those which had
enabled to differentiate the 4 year old seedlings of all
the analyzed crossing variants based on their primary
branches. Comparison of the length characteristics in
two different age categories of A. nordmanniana — open
pollination seedlings have not revealed statistically sig-
nificant differences in average lengths of the primary
branches in 6- and 7-year old progenies. Both these age
categories were represented by the seedlings with pri-
mary branch containing maximum 2 twigs. In the cross-
ing variant A. nordmanniana * A. alba statistical differ-
ences between 6- and 7- year old seedlings exist only in
the group of primary branches without and/or with one
secondary twig. Seven year old seedlings are involved
in the group of primary branch with 3 and 4 secondary
twigs. Six year old seedlings have not occurred in this
group. Among 6- and 4-year old seedlings of 4. alba
— open pollination and controlled crosses of A. alba
maternal species statistically significant differences
were revealed between seedlings of the same age but
not between seedlings of different age categories. We
have not observed such phenomenon in other groups of
primary branches.

Mutual comparison of the growth characteristics
in the crossing variants A. pinsapo — open pollination
2007, A. alba — open pollination 2007, A. pinsapo % A.
alba and A. alba x A. pinsapo resulted in the conclu-
sion that variants 4. pinsapo — open pollination and A.
pinsapo * A. alba differ significantly in several groups
of the primary branches from the variants 4. alba —
open pollination and 4. alba x A. pinsapo. As a rule,
the hybrids have exhibited the tendency to be similar
in this respect to mother tree. The phenomenon may be
ascribed to the matrilinear inheritance of growth char-
acteristics. A typical feature of crossing variants with
arid species A. numidica and A. pinsapo involved the
parental specimen in the formation of secondary twigs
in relatively young plants as well as in plants with short
primary branches. It is supposed that this feature of the
hybrids is related to the ability of the parental species to
invade new localities.
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