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Development of hybrid fir clonal material
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ABSTRACT: There are four testing plots with hybrid clonal material. This material is regularly measured and some
characteristics are observed. This paper sumarizes results of measurements from years 1998, 2000 and 2002. Hybrid
material is compared with control material Abies alba from open pollination. Results show, that hybrid clonal material
grow orthotropically and most of them are better in growth characteristics in comparison with control material Abies
alba from open pollination. Mortality is also very low. All this mean high potential of this material to the future not
only for further breeding, but also for use in special plantations.
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European silver fir (Abies alba Mill.) was one of
our most important forest tree species. Its occu-
rence extremely decreased because of changing
ecological conditions as so as vitality of trees in
surviving local populations. Fir is important tree
species because of higher production ability than
Norway spruce (Picea abies [L.] Karsten) and it has
high ecological importance as well.

European silver fir is one of those domestic tree
species maintenance of which is done especially by its
resistance. It is possible to observe some cases of fir
regeneration in Europe but increase of its resistance
is still very important question. Fir cannot be bred for
specific resistance like elms. That is why breeding has
to be directed to general resistance increasing.

One of important approaches for increasing fir
resistance by breeding is interspecific hybridization
because it is known that hybrids within genus Abies
often reach effect of heterosis not only in growth
but also in increased vitality in comparison with
parental species. Higher tolerance to various stress
factors including air polution pressure is connected
with (and possibly higher tolerance to expected
climate warming).

Adaptive reaction of domestic forest tree popula-
tions cannot be only one solution from viewpoint of

population genetics because of very fast ecological
changes. After fast ecological change genetic adap-
tation of domestic populations continues on basis
of selection and mutation process minimally 10 ge-
nerations or much more. Introduction of exotic tree
species adapted to similar conditions and intensive
forest tree breeding utilizing resources of domestic
and exotic tree species including their hybridization
can play important role.

ROHMEDER and SCHONBACH (1959) have refered
that interspecific hybrids of Abies alba Mill., Abies
veitchii Carr., Abies concolor Lindl. et Cord., Abies
procera Rehd., Abies nordmanniana Spach. grow
faster than intraspecific hybrids. MERGEN and GRE-
GOIRE (1988) also found out that progenies from
interspecific hybridization grow better than from
intraspecific. They found this on basis of diameter,
height and crown profile measurement of 17 years
old hybrids which were obtained during various
fir species hybridization in Connecticut, USA in
spring 1960 and 1962. Hybrids from crossing of
species with near areals grow better than those from
crossing of species with distant areals. KANTOR and
CHIRA (1971) were interested in fir hybridization
in former Czechoslovakia with using Abies alba
Mill., Abies cephalonica Loud., Abies nordman-
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niana Spach., Abies pinsapo Boiss., Abies cilicica
Carr., Abies concolor Lindl. et Cord., Abies grandis
Lindl. trees for interspecific and also intraspecific
hybridization.

KoBLIHA (1988, 1989) was concerned with testing
of some these hybrids. Abies cephalonica progenies
from intraspecific crossing and also with using of
y rayed pollen showed excellent results. All hybrid
combinations with genetic participation of Abies
alba had faster growth in comparison with control
Abies alba from open pollination. KoBLIHA and Po-
KORNY (1990), KoBLIHA et al. (1991), KoBLIHA and
KRALIK (1992) were interested in various methods
of vegetative propagation of these hybrids.

GREGUSS (1988, 1992) and KorMUTAK (1985,
1992) were concerned with fir hybridization in Slo-
vakia. GREGUSS (1986) mentioned that European
silver fir grow slower than hybrids and that diffe-
rentiation among hybrid progenies and progenies of
individual species from open pollination is increa-
sing. Similar results were achieved by KORMUTAK
(1986). He recommended especially combinations
Abies alba x Abies cephalonica, Abies cephalonica x
Abies numidica, Abies nordmanniana x Abies alba,
Abies pinsapo x Abies cephalonica, Abies pinsapo x
Abies alba, Abies numidica x Abies nordmanniana,
Abies numidica x Abies cephalonica, Abies concolor
x Abies grandis for silviculture in our conditions.
He recommended mainly using Abies alba and
Mediterranean fir species. The same species already
played the most important role in experiments of
KANTOR, CHIRA and GREGUSS mentioned earlier.

KorMUTAK et al. (1997) found rather than general
compatibility among individual fir species existing
specific compatibility among selected parental trees
on basis of wide experiments with artifical hybridi-
zation of species within Abies genus. These results
limited widely accepted postulate of high crossabi-
lity within Abies genus. Unsuccessfull hybridization
of Abies concolor and Abies grandis with Abies alba,
Abies numidica, Abies nordmanniana and Abies ce-
phalonica showed on barrier among North Ameri-
can and European members of genus. Comparative
cytological research of pollinated eggs in period
from pollination to young embryo stage showed
damaged archegonia like proof of general desinte-
gration in incompatible combinations. Archegonia
degeneration can be direct impact of unability for
growth of pollen grains on egg nucellus.

French research (ARBEzZ et al. 1990) was inten-
sively interested in Mediterranean fir species and
their hybridization. French researchers also recom-
mended using of fir progenies from self-pollination
because of their higher tolerance against inbreeding.

Mediterranean fir species, their hybrids and their
hybrids with European silver fir can be important
for solving actual problem connected with global
warming. FADY (1993) described details about geo-
graphical, altitudional and bioclimatic distribution
of Abies cephalonica and Abies borisii-regis in Gre-
ece as so as about their soil demands, forest types,
colonizing ability, natural regeneration, silviculture,
pests and diseases, wood production and quality.
He also introduced here results from observation of
various Greek provenances of these firs in series of
experimental plantations in South of France. Results
indicate that these provenances are generally well
adapted on relatively low precipitation (less than
650 mm) and summer aridity and they are mostly
undemanding on substrate.

KoBLIHA (1994) obtained F2 generation hybrids.
He used like mother tree hybrid Abies cilicica x Abies
cephalonica, its flowering graftings respectively. He
realized successfully self-pollination, pollination by
Abies alba, Abies pinsapo, Abies homoleppis, Abies
concolor. Pollen of mentioned hybrid was used for
pollination of Abies pinsapo, Abies koreana, Abies
grandis and Abies lowiana. KOBLIHA and JANECEK
(2001, 2003) tested various hybrid progenies and
also hybrid clones. Most of hybrid progenies and
clones were better than control Abies alba from
open pollination.

MATERIAL AND METHODS

KANTOR and CHIRA (1971) obtained 16 progenies
from inter- and intraspecific hybridization. There
were combinations of Abies alba, A. cephalonica,
A. cilicica and A. nordmanniana. As a control
progeny A. alba from open pollination was used.
In some combinations pollen irradiated y rays in
various doses was used. All 17 progenies were tested
by KoBLIHA in 1988.

Five most viable individuals from every progeny
were selected (see Fig. 1). Choosen individuals were
used for autovegetative propagation (KOBLIHA,
POKORNY 1990; KOoBLIHA et al. 1991). In Septem-
ber 1993 plantation with this rooted cuttings was
established in Tree Breeding Station Truba near
Kostelec nad Cernymi lesy (Table 1, Figs. 2—4).

Growing form of cuttings was observed, what is
important especially with regard to known problem
with fir cuttings plagiotropy. Mortality is observed
too. In 1998, 2000 and 2002 height (accurate to
1 cm) and diameter (accurate to 1 mm) of rooted
cuttings were measured. Results from 2000 and
2002 were statistically processed by analysis of va-
riance and, where possible, Duncan’s test was made.
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Fig. 1. Fir hybrids in progeny test (Middle Moravia)

This plot is in following text marked as Plantation
93 (see Fig. 5).

The second plot was established in 1995 (marked in
following text as Plantation 95). It has similar origin
like the first plot. The difference is in propagationing
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of individual trees selected for very high viability.
There are 10 hybrid clones from intraspecific hybri-
dization of A. alba, A. cephalonica and interspecific
hybridization A. alba x A. cilicica (see Table 2). There
are three individuals (designated F2) on this plot too.
Their origin will be explained later. As a control ma-
terial K3 from Plantation 93 was used.

Propagation by cuttings was done in years 1990 to
1992. The same characteristics like in first plantation
are measured and observed here.

Multiclonal mixture of hybrids from the genus
Abies (generation F2) grows in the third plot (mar-
ked in following text as Plantation 96) and three
more individuals are on second plot (Plantation
95). In 80’s experiment with control self pollination
of hybrid A. cilicica x A. cephalonica was realized
(KoBLIHA 1994). This material was propagated by
cuttings in 90’s — rooted cuttings were planted in au-
tumn 1996 (208 individuals). In autumn 1998, 2000
and 2002 height (accurate to one cm) and diameter
(accurate to one mm) were measured.

In spring 2000 another plot with mixture of clones
was established (270 individuals). Origin of this ma-
terial is the same, cuttings were used for propagation
in years 1993 and 1994. Height was measured here
in 2002. This plantation is in following text marked
as Plantation 2000.

RESULTS
Plantation 93

Mortality was observed in this plantation. First
year mortality was only 4%, second year 38%. In
2002, 9 years after planting mortality was 53%.

Fig. 2. Hybrid fir clonal material (Tree
Breeding Station Truba)



Fig. 3. Hybrid fir clonal material (Tree Breeding Station
Truba)

Height

In autumn 1998 the mean height of material ranged
between 86 cm (combination No. 16) and 127 cm
(combination S2). Control material A. alba from open
pollination (K3) reached the mean height 104 cm. The
smallest combination on average — combination
No. 16 — reached 83% of mean height of control
A. alba (K3). The highest material on average — S2
— reached 122% of mean height of A. alba (K3).
Combinations 1, 2, 3, 4, 6, 9, 16, 19 and W. N. (Wi-
thout Number) has not reached mean height of
A. alba (K3). Their height reached value between
83% and 96% of mean height of A. alba (K3). Clone
material coming from combination K1 and 17 had
the same mean height like A. alba (K3). Combina-
tions S2, 10, 11, 12, 18 were on average higher than
A. alba (K3). They reached from 103 to 122% of
mean height of A. alba (K3).

The mean height in autumn 2000 was 181 cm. The
mean height reached from 157 cm (combination 3)
to 238 cm (combination 11). Control material A. al-
ba (K3) reached 174 cm on average. Combinations
1, 3 and 16 did not reach mean height of A. alba
(K3). They reached from 90 to 93% of mean height
of A. alba (K3). Combinations 4 and 9 had the same
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Fig. 4. Establishment of hybrid fir clonal test (Tree Breeding
Station Truba)

Fig. 5. Hybrid fir clonal test (Tree Breeding Station Truba)
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Table 1. Origin — numbers behind family show individual trees and letter  shows locality — Zarnovica (Slovakia)

Number Origin RTG doses or comment
1 A.alba?2 x A. alba 7 500-1,000
2 A. alba 3 x A. nordmanniana
3 A. nordmanniana x A. nordmanniana self pollination
4 A. alba 3 x A. alba 7
6 A. cephalonica 2 x A. cephalonica 2 self pollination
9 A. cephalonica 1 x A. cephalonica 3 300
10 A. cephalonica 1 x A. cephalonica 3 1,500
11 A. cephalonica 1 x A. cephalonica 3 1,000
12 A. cephalonica x A. cephalonica 3 500
16 A. cephalonica 2 x A. cephalonica 3 1,500
17 A. cephalonica 2 x A. cephalonica 3 3,000
18 A. cephalonica 2 x A. cephalonica 3 500
19 A. cephalonica 2 x A. cephalonica 3 1,000
K1 A. alba 1 x A. cilicica
K3 A. alba x A. alba control from open pollination
S2 A. cephalonica 3 x A. cephalonica 3 self pollination
W.N. (Without number) — various mixture of rooted cuttings

height like control material. Combinations 2, 6, 10,
11, 12, 17, 18, 19, K1, S2, W.N. were higher than
control material. Their height was between 102 and
137% of mean height of A. alba (K3).

In the year 2002 was the mean height 285 cm. It
reached from 254 cm (combination 16) up to 341 cm
(S2). Control material (K3) reached the mean diameter
264 cm. Only combinations 16 (96% of mean diameter
of control material) and 9 (262 cm — 99% of control)
did not reach the mean diameter of K3. The mean
height of other material was from 100% up to 129% of
mean height Abies alba from open pollination.

Analysis of variance showed there is not statistical
significance of influence of combination on plant
height.

Table 3 shows mean height (in cm) of every com-
bination from this plantation. Fig. 6 shows mean
height of every combination in percentage of mean
height of control Abies alba.

Diameter

Mean diameter of clones (grouped by hybrid com-
bination) reached from 26 mm (combination 16) to
50 mm (combination 12) in 1998. The highest com-

Table 2. Numbers in third column are combination’s numbers (see Table 1)

4/5 A. cephalonica x A. cephalonica
5/2 A. cephalonica x A. cephalonica
6/1 A. alba x A. alba
13/1 A. cephalonica x A. cephalonica
13/2 A. cephalonica x A. cephalonica
18/8 A. cephalonica x A. cephalonica
21/23 A. alba x A. cilicica
21/24 A. alba x A. cilicica
23/10 A. cephalonica — self pollination
F2 A. cilicica x A. cephalonica

17
19

18
18
16
K1
K1
S2

F2 generation
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Table 3. Height in Plantation 93 (cm)

Combination 1998 2000 2002
1 94 163 267
2 97 196 295
3 96 157 269
4 95 174 303
6 929 184 264
9 100 173 262
10 107 177 306
11 115 238 320
12 118 219 321
16 86 157 254
17 104 197 312
18 116 198 294
19 97 192 302
K1 104 185 289
K3 104 174 264
S2 127 231 341
W.N. 89 180 273

bination S2 reached the 2™ place in mean diameter
(49 mm) with combination 11. Combination 11 was
the 3" with mean height 115 cm. Control material
A. alba (K3) reached the diameter 30 mm. The
thinnest combination — 16 — reached 87% of mean
diameter of A. alba (K3). The thickest combination
— 12 — reached 167% of mean diameter of A. alba
(K3). Combinations 16 and W.N. did not reach mean
diameter of A. alba (K3) (87 and 93%). Combination
1 had the same mean diameter like control material.
Combinations 2, 3,4, 6,9,10,11,12,17,18,19,K1 and
S2 were thicker than A. alba (K3). They reached from
103% to 167% of mean diameter of A. alba (K3).

Mean diameter of this material in autumn 2000
was 55 mm. According to combination the diameter
was from 44 mm (control A. alba — K3) to 80 mm
(combination 11). All combinations overtook con-
trol material K3. Combinations reached from 107 to
182% of diameter of control material. Analysis of
variance showed that there is not statistical signifi-
cance of influence of combination on plant diameter
again, but results are much closer to significant limit
than height results.

In the year 2002 the mean diameter was 71 mm.
Control material (diameter 62 mm) has been over-
token by all combinations again. Combination 11
reached 169% of control mean height.

K3

19

Combination

+% control

Fig. 6. Height in Plantation 93 (difference in %, 0 is control
material K3)

Table 4 and Fig. 7 show mean diameter for every
combination from this plantation in years 1998,
2000 and 2002 and the difference between combi-
nations and control material.

Plantation 95

Mortality was regularly observed too in this plan-
tation. First year, mortality was only 1.5%. In 2002,
7 years after planting, mortality was still very low,
only 4%.

Height

The mean height in clonal plantation establis-
hed in 1995 was between 59 cm (clone 21/24) and
117 cm (clone 5/2) in 1998. Control clone material
A. alba from open pollination (K3) had been used
from previous plantation. Results obtained in 1996
are used for comparison. The mean height of control
material was 59 cm. It means, that hybrid clones
reached from 100 to 198% of A. alba from open
pollination (K3) height.

The mean height of 187 rooted cuttings was
134 cm in autumn 2000. The mean height of hyb-
rid clones reached from 107 cm (clone 21/24) to
227 cm (clone 5/2). The smallest and the highest
clones are the same like in 1998. Control material
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Table 4. Diameter in Plantation 93 (mm)

Combination 1998 2000 2002
1 30 52 68
2 31 53 69
3 32 50 73
4 35 58 78
6 31 51 65
9 42 59 67

10 33 62 77

11 49 80 105

12 50 70 88

16 26 47 72

17 35 57 77

18 40 60 71
19 32 57 85

K1 33 51 68

K3 30 44 62

S2 49 68 64

W. N. 28 50 65

K3 in the year 1998 reached mean height 104 cm.
Hybrid clones reached height from 103% to 218% of
control material.

In 2002 the mean height was 216 cm, control
material mean height was 174 cm. Hybrid clones
reached height from 174 cm (23/10 — 100% of
control material) to 340 cm (5/2 — 195% of control
material).

Mean heights in 1998, 2000 and 2002 are in
Table 5. Differences between clones mean heights
and control material mean height are in Fig. 8. Ana-
lysis of variance shows high statistical significancy
of influence of clone on plant height. Duncan’s test
divided hybrid clones into 3 subgroups.

Diameter

Mean diameter of hybrid clones in 1998 was
between 17 mm (clone 21/24) and 34 mm (clone
5/2). These are the same clones as in case of height.
Control material K3 reached mean diameter 15 mm
in the year 1996. It means that hybrid clones in this
plantation reached from 113% to 227% of A. alba
from open pollination (K3) diameter.

The mean diameter in this plantation reached
from 31 mm (clone 23/10) to 62 mm (clone 5/2) in
autumn 2000. The lowest clone — 21/24 — reached
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Fig. 7. Diameter in Plantation 93 (difference in %, 0 is control

material)

diameter 33 mm. Control material K3 reached
mean diameter 30 mm in the year 1998. That me-
ans, that hybrid clones reached in this plantation
mean diameter from 103% to 208% of control mean
diameter.

The mean diameter in 2002 was 57 mm. All clones
overtook control material — from 107% to 216%.

Results of analysis of variance show high level of
statistical significancy of influence of clone on plant
diameter. Duncan’s test divided hybrid clones into
three subgroups. Mean diameter of clones in years
1998, 2000 and 2002 are in Table 6. Differences
between clones mean diameter and control material
mean diameter are in Fig. 9.

Plantation 96

To September 1997 20 trees died (9.5%). Dead
trees were compensated from reserve. In autumn
2000 194 individuals survived (mortality after the
year 1997 was 14 trees, i.e. 7%).

Multiclonal mixture of hybrids from the genus
Abies (generation F2) reached mean height 37 cm



Table 5. Height in Plantation 95 (cm)

Table 6. Diameter in Plantation 95 (mm)

Clone 1998 2000 2002 Clone 1998 2000 2002
4/5 103 166 270 4/5 32 57 84
5/2 117 227 340 5/2 34 62 81
6/1 108 135 225 6/1 35 44 66
13/1 72 161 262 13/1 23 46 63
13/2 74 126 273 13/2 21 40 49
18/8 81 170 190 18/8 23 38 47
21/23 70 136 211 21/23 20 37 53
21/24 59 108 188 21/24 17 33 51
23/10 60 107 174 23/10 18 31 51
F2 99 188 277 F2 33 62 95
K3 59 104 174 K3 15 30 44

and diameter 11 mm in autumn 1998. In autumn
2000 194 rooted cuttings reached mean height
64 cm and diameter 21 mm. In autumn 2002 194 ro-
oted cuttings reached mean height 125 cm and
diameter 39 mm.

Plantation 2000 was measured in height in au-
tumn 2002 with mean 62 cm.

Growth form of rooted cuttings in all plantations

In the year 1998 most of rooted cuttings from
plantations established 1993 and 1995 (i.e. 5, respe-
ctively 3 years after planting) grew orthotropically.
In autumn 2000 (7, respectively 5 years after plan-
ting) there were only few exceptions, which grew
plagiotropically. At the same time most of rooted

control K3 ]

2
23/10 fp 02002
21/24 | o
21/23 H12000
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—
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13/2
13/1
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5/2 =

T T

Hybrid clone number

A

0 20 40 60 80 100 120

% of Abies alba from open pollination (K3)

Fig. 8. Height in Plantation 95 (difference in %, 0 is control
material)

10

cuttings in plantation established in 1996 started to
grow orthotropically.

DISCUSSION

There are no scientific articles on this field, so
our results are unique. Knowledge about growth
and development of hybrid clonal material of genus
Abies is very limited, because there is no plantation
like this in Europe and possibly in the whole world.
Our results show, that nearly all rooted cuttings
grow orthotropically, which was earlier assumed
impossible. Testing and selection of hybrid fir clonal
material is more effective for breeding than testing
and selection of hybrid fir progenies.

control K3 ]

F2
23/10 g
2124 02002
21/23 | 2000
18/8 m1998

e

132 o
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Hybrid clone number

0 20 40 60 80 100 120 140
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Fig. 9. Diameter in Plantation 95 (difference in %, 0 is control
material)
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Vyvoj klonového materialu hybridnich jedli

J. KOBLIHA, V. JANECEK

Fakulta lesnickd a environmentdlni, Ceskd zemédélskd univerzita v Praze, Praha, Ceskd republika

ABSTRAKT: Ve ¢tytech pokusnych vysadbéach hybridnich klont jedle byly méteny ristové charakteristiky. Méfeni po-
chézeji z let 1998, 2000 a 2002. Hybridni materidl byl srovndvén s kontrolnim klonem druhu Abies alba z volného opyleni.
Vysledky ukazuji, Ze materidl namnozeny rizkovanim nejenze roste ortotropné, ale jesté vétsinou predstihuje v ristovych
charakteristikdch kontrolni materidl Abies alba z volného opyleni. Také mortalita tohoto materidlu je velmi nizka. To vse
predznamendava vysoky potencial téchto klonti nejen pro dalsi $lechténi, ale také pro jejich vyuziti pri zakladani specidlnich

lesnickych vysadeb.

Klicova slova: hybridizace; mutacni $lechténi; Abies spp.
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Zastoupeni jedle bélokoré (Abies alba Mill.) v na-
Sich lesich pokleslo pod 1 % v disledku ptisobeni
vice faktord. Tuto dfevinu je tfeba v nasich lesich
udrzet, protoze na nékterych stanovistich ma do-
konce vys$si produkéni schopnost nez smrk ztepily
(Picea abies [L.] Karsten) a nelze opominout ani jeji
vliv ekologicky. Jeji udrzeni v nasich porostech zévi-
si na celkovém zvyseni jeji odolnosti. To lze provést
bud vybérem a dal$im mnoZenim vici stresu tole-
rantnich jedinct, nebo hybridizaci. Hybridizace ma
vyznam zvlasté v souvislosti s ménicim se klimatem
a s nfm spojenym zvy$enim intenzity ptisobeni né-
kterych stresovych faktor — snizeni srazkového
thrnu a zvyseni teploty.

Mnoho autort uvadi lepsi rast mezidruhovych
hybridd v ramci rodu Abies v porovnani s druhy ro-
dicovskymi a s tim spojenou zvy$enou vitalitu na za-
kladé heterozniho efektu. Téchto zahrani¢nich zku-
$enosti bylo vyuzito i v Ceské republice. Ze 16 po-
tomstev ziskanych Kantorem a Chirou (kombinace
Abies alba, A. cephalonica, A. cilicica a A. nord-
manniana, v nékterych kombinacich byl pouzit pyl
ozareny gama paprsky) bylo z kazdé kombinace vy-
brano pét nejvitalnéjsich jedinci a ti byli rozmnoze-
ni vegetativné. V roce 1993 byli vysazeni na plochu
oznacenou jako Vysadba 93.

Z materidlu vysazeného ve Vysadbé 93 byli vy-
brani jedinci s velmi vysokou vitalitou a ti byli dale
mnozeni vegetativné. Vysazeni byli vedle predchozi
plochy v roce 1995 a oznaceni jako Vysadba 95.

Kontrolni materidl je v obou ptipadech oznacen
jako K3 a jedna se o Abies alba z volného opyleni.

V roce 1996 (oznaceni Vysadba 96) byla zaloZena
treti plocha, na které se nachdzi potomstvo generace
F2. Jedna se o klonovou smés hybrid(, kterd vznikla
z experimentt se samoopylovanim hybridu Abies ci-
licica x Abies cephalonica. Opét to jsou Fizkovance.

V téchto vysadbich byly v letech 1998, 2000
a 2002 méreny vysky, tloustky a sledovala se morta-
lita a pfechod k ortotropni formé ristu.

Ctvrta vysadba (Vysadba 2000) byla zalozena ze
stejného materidlu jako vysadba pfredchozi. Zde
byla v roce 2002 méfena vyska.

Na vs$ech plochdch naprostd vétsina fizkovanci
roste ortotropné, coz je jeden z nejvyznamnéjsich
poznatkd, ktery umoznuje pouziti tohoto materia-
lu v praxi. V nejstars$i vysadbé sice analyza rozptylu
neprokazala statistickou vyznamnost vlivu klonu na
vysku a tloustku, ale je patrné predstizeni kontrolni-
ho materidlu vétsinou klont a prohlubovéni rozdil
mezi hybridy a Abies alba.

Ve Vysadbé 95 je po sedmi letech po zalozeni morta-
lita pouze 4%. Vysledky ukazuji vysokou statistickou
vyznamnost vlivu klonu na vysku a tloustku materi-
4lu a véechen hybridni materidl predstihl kontrolu.

Ve Vysadbé 96 a 2000 je opét velice nizkd mortali-
ta. Zmérené charakteristiky prozatim nemohou byt
s ni¢im porovndavany.

Tyto vysledky jsou prakticky unikatni, podobna
vysadba se podle dostupnych informaci nenacha-
zi nikde ve svété. Jak jiz bylo konstatovano, vétsina
fizkovanct roste ortotropné a postupné odristd
kontrolnimu materidlu. V méfeni a Setfenf se bude
samoziejmé naddle pokracovat.

Corresponding author:

Prof. Ing. JaROSLAV KOBLIHA, CSc., Ceska zemédélskd univerzita v Praze, Fakulta lesnicka a environmentalni,

165 21 Praha 6-Suchdol, Ceska republika

tel.: + 420 224 382 878, fax: + 420 234 381 860, e-mail: kobliha@fle.czu.cz

12

J. FOR. SCI., 51, 2005 (Special Issue): 3—12



