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Abstract

European beech is renowned due to its ornamental cultivars, such as purple beech (Fagus sylvatica ‘Purpurea’), but its
production in Serbia is represented in small number of nurseries. The aim of this paper was to analyze the success of hetero-
vegetative propagation of purple beech and variability of different characteristics, in order to improve the production of
nursery stocks for widespread use. The splice and wedge grafting were applied, using scions collected from five Fagus sylvatica
‘Purpurea’ adult trees, and two different rootstocks: five-year-old seedlings directly produced in nursery beds and one-year-old
containerized seedlings. Analysis of grafting success rates, survival percentage, as well as quantitative (height and root collar
diameter) and qualitative (leaf color) characteristics of produced grafts in four successive years, were investigated. Grafting
performed using the containerized rootstocks showed the high success rate (50-80%), but the survival percentage at the end of
fourth year was lower (30-47%). The survival percentage of grafts produced directly on rootstocks in nursery beds was 22-78%
at the end of first year, and constantly kept those values in the next three years. The highest mean values of quantitative
characteristics were found in clone number 5 and 1, while the smallest were recorded in clone 3. Leaf color was intensive
reddish-purple in most grafts, while in some grafts about 20% reddish-green leaves was recorded. Based on the obtained results,
it can be stated that purple beech trees in Belgrade area could be used as mother plants and starting material for the

improvement of its production.
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Introduction

European beech (Fagus sylvatica L.) is, along with its
significance as a forest species, renowned to its
decorativeness and numerous ornamental cultivars, which
are characterized by different color and shape of leaves, an
atypical form of the crown, as well as different combinations
of the aforementioned characteristics. A large number of
ornamental European beech cultivars are planted in various
green spaces worldwide, but a very small number of such
trees have ascertained in Serbia. Only a few ornamental
beech cultivars have been identified in the Belgrade area:
Fagus sylvatica ‘Pendula’, Fagus sylvatica ‘Purpurea’, Fagus
sylvatica “Tricolor’, Fagus sylvatica ‘Purpurea Tricolor’ and
Fagus sylvatica ‘Dawyck Purple’, mostly in private gardens
(Noni¢, 2016).

The subject of this research was leaf-ornamental beech
cultivar Fagus sylvatica ‘Purpurea), which occurred three
times spontancously in Europe. It was firstly detected in
1680, in Switzerland, near the village Buch (canton of
Zurich), where three trees were found (Wyman, 1962). A

second time, before 1722, appeared in the nature in
Germany (Hainleiter Forest, Thuringia), while the third
time, natural mutant appeared in Italy (South Tyrol),
around 1840 (Anon., 1894; Elwes, Henry, 1906; Lotsy,
1925). The leaves are similar in shape as in the basic type,
dark purple, whereas the young leaves are dark red and
change color to dark green, during the summer (Wyman,
1964; Hatch, 2007; Puschner and Brus, 2008).

For the time being, production of ornamental beech
cultivars is represented in a very small number of nurseries
in Serbia, with a negligible share of those plants in their total
assortment (Noni¢ ¢ al., 2016/c). Sometimes, declared
properties of the cultivar are not clearly expressed in plants
produced in nurseries, so there is a reasonable suspicion that
those individuals actually present its generative offspring, or
graftwoods for their production were taken from the
generative propagated individuals. For those reasons, it was
necessary to investigate the possibility of purple beech
(Fagus sylvatica ‘Purpurea’) production by grafting. The
purpose of this paper was to give certain recommendations
for improvement of purple beech production in Serbia,
based on the selection of parent trees and results of practical
grafting.
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The vegetative plant propagation allows fixation of the
combination of certain characteristics and is suitable for
different ornamental cultivars (Puki¢ e al, 2006). An
appropriate selection of starting material, based on the
phenotypic manifestation of desirable characteristics, is very
important. The selection of Fagus sylvatica ‘Purpurea’ adult
trees in Serbia could be more suitable than a selection of
starting material abroad, because such trees are well adapted
to the local environmental conditions (Noni¢, 2016) and
could be used as scions sources for grafting and mass nursery
production.

The previous studies of beech propagation were more
prevalent in comparison to the studies related to the
production of ornamental beech cultivars. In addition to
the generative propagation, the different types of vegetative
beech propagation have been applied in Serbia. Jovanovi¢
(1966, 1971) conducted the detailed study on hetero-
vegetative and auto-vegetative propagation of Moesian
beech and concluded that the propagation by cuttings was
unsuccessful, while the good results were achieved by
grafting and auto-vegetative propagation (Jovanovié, 1971;
Isajev, 2005). A possibility for successful iz vitro tissue
culture propagation of beech was ascertained, based on the
research of Grbi¢ (1988). Tucovic (1989-90) studied the
vegetative incompatibility in the grafting of Moesian beech
in Belgrade, where early incompatibility, as well as late
mechanical, physiological and combined incompatibility
were found. Tucovi¢ and Isajev (1996/97) were examining
the causes of physiological compatibility-incompatibility in
the grafting of trees.

De Vogel (1958) used three-year-old stocks of Fagus
sylvatica for grafts of F. sylvatica ‘Atropunicea’ and
concluded that grafts united satisfactorily in a cold frame,
and treatment with an organic mercury compound
prevented disease. Ramirez ez al. (2006), grafted Fagus
grandifolia Ehrh. rootstocks of unknown resistance to beech
bark disease with scions collected from diseased trees and
from those without symptoms of beech bark disease;
grafting success varied between 12 and 30%. Hazubska-
Przybyl et al. (2015) have studied the efficiency of induction
of beech somatic embryogenesis and organogenesis from
different types of explants, in different culture conditions,
wherein they concluded that the induction of organogenesis
from tested explants was more efficient than induction of
somatic embryogenesis.

Previous studies on the ornamental beech cultivars were
related to various topics: a description of cultivars (Wyman,
1964; Donig, 1994; Tosi¢, 2005, 2006/a, 2006/b; Hatch,
2007; Puschner and Brus, 2008; Nonié¢ er 4l., 2016/a),
inheritance of leaf color in the generative progeny (Heinze,
Geburek, 1995; Tosi¢, 2006/a), grafting of beech cultivars
(Tosi¢, 2006/a; Cerar, 2010; Nonié et al., 2012/c, 2014/b,
2015; Noni¢, 2016), analysis of morphological
characteristics of buds (Noni¢ e a/., 2014/a) and morpho-
anatomical characteristics of leaves (Viloti¢ ez 4/, 2006;
Catiova et al., 2008; Noni¢ et al.,2012/a,2012/b), as well as
analysis of pigments in leaves (Hrki¢ Ili¢ e a/., 2012; Noni¢
et al., 2016/b). However, until recently, detailed scientific
research on vegetative propagation of ornamental beech
cultivars in Serbia (Noni¢, 2016) were missing,
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The aim of this paper was to investigate the success of

hetero-vegetative propagation of purple beech and analyze

variability of quantitative and qualitative characteristics, in

order to improve the production of nursery stocks for
widespread use in Serbia.

Materials and Methods

Plant material

The scion woods were collected from Fagus sylvatica
‘Purpurea’ adult trees, which were selected from two
locations in Belgrade, based on qualitative characteristics of
leaves. Considering the very small number of these trees,
with satisfactory phenotypic characteristics, five parent trees
were selected. The determination key for ornamental
cultivars of European beech was used (Puschner and Brus,
2008), as well as description of the majority of beech
cultivars (Wyman, 1964; Hatch, 2007). In addition to
purple beech trees (trees number 1-5), one Moesian beech
(tree number 6) was selected as control. Scions were
collected during winter dormancy, from upper third of the
crown and stored in the refrigerator until grafting (7-14
days). Different beech seedlings produced in the nursery,
originating in Serbia, were used as rootstocks for grafting:
five-year-old seedlings directly produced in the nursery bed
and one-year-old containerized seedlings.

Grafting

The grafting was performed on April 6, 2011 in the
nursery of the Faculty of Forestry in Belgrade, where the
experimental fields were formed. The splice and wedge
grafting methods were applied, according to protocols
described by Tucovi¢ and Stilinovi¢ (1969); Grbi¢ (2004);
Hartmann ez al. (2011); Isajev and Sijaci¢-Nikoli¢ (2011);
Kumar (2011). From the ratio of those grafts in which the
activation of scion was recorded and the total number of
grafted rootstocks, the grafting success percentage at the
clone level was calculated. The grafting success rates were
recorded four times during the growing season (June,
August, September and October), to track changes and
compare the values recorded at the beginning and the end of

the growing season. The grafts survival percentage in four
successive years (2011,2012,2013 and 2014) was recorded.

Analysis of quantitative and qualitative characteristics

An analysis of quantitative (height and root collar
diameter) and qualitative (leaf color) characteristics of
produced grafts in four successive years were investigated.
The grafts height was measured from the substrate to the
top of the scion, with an accuracy of 1 mm, 30 days after
grafting (the initial height). The grafts diameter was
measured in the root collar zone, 30 days after grafting (the
initial value of the root collar diameter), using a digital
nonius, with an accuracy of 0.01 mm. During the next three
successive years, the measuring of the grafts height and the
root collar diameter were done in the same way. The leaf
color was observed at the clone level and presented as a ratio
of grafts with reddish-purple and those with reddish-green
leaves, from the total number of grafts.

The data were processed by the software packages
Statgraphics Centurion XVI Version 16.1.11 and Statistica
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6.0. Standard statistical parameters (descriptive statistics)
were presented. One-way analysis of variance (One-Way
ANOVA) was used to evaluate the experimental data,
followed by LSD test to detect significant differences (p <
0.05) between the mean values. Cluster analysis was applied
using Single Linkage, Euclidean distances.

Results and Discussion

Grafting success rates and grafts survival percentage

The grafting success rates of plants produced by splice
grafting using one-year-old containerized rootstocks (grafts
type 1) and plants produced by wedge grafting using five-
year-old rootstocks in nursery bed (grafts type 2) in first year
are presented in Table 1.

Grafting performed using the containerized rootstocks
(grafts type 1) showed the high success rate (> 55% in
average) during the first recording (Table 1). The highest
average value (68.3%) was recorded in August, while the
percentage during the third (46.1%) and fourth (44.9%)
recording was lower, due to the fact that a certain number of
grafts did not survive until the end of the first vegetation
period. The average grafting success rate of five purple beech
clones, at the end of the first vegetation period, was slightly
higher (45.32%) compared to Moesian beech clone
(43.3%).

In the case of wedge grafting onto the five-year-old
rootstocks, produced directly in nursery bed (grafts type 2),
the average success rate during the first recording was lower
(27.8%), in comparison to the grafts type 1. The rates were
higher in the next three recording, with 57.4% at the end of
the first vegetation period. This increase of grafting success
during the summer months could be explained due to the
fact that a certain number of scions with dormant buds were
used, which were activated later and caused the subsequent
formation of leaves.

Table 1. The grafting success rates in first year

The grafts survival percentage in four successive years is
presented in Table 2. The highest survival percentage
(60.0%) of purple beech grafts produced onto the
containerized rootstocks (grafts type 1) was recorded in
clone number S, in 2011, and in clone number 4 (about
40.0%), during the next three years. The survival percentage
of Moesian beech grafts was constantly about 40.0%. The
survival percentage of grafts produced directly in the nursery
bed (grafts type 2), ranged between 22.2-77.8% (in average
57.4%) at the end of first year, and constantly kept those
values in the next three years (Table 2). The highest survival
percentage (77.8%), during all four years, was noted in
clones number 1 and 4, while the lowest (22.2%) was
recorded in clone number 5 (in which the highest value was
recorded after grafting performed using the containerized
rootstocks).

Purple beech parent trees number 1 and 4 (ortets
number 1 and 4) were adequate source of scions for wedge
grafting of 5-year-old rootstocks in nursery bed, due to the
constantly high survival percentage (77.8%), which was
recorded during the four successive years.

Those results are comparable to the results obtained in
previous studies conducted on different beech species and
cultivars. Grafting of four European beech cultivars: Fagus
sylvatica ‘Pendula’, Fagus sylvatica ‘Atropunicea’, Fagus
sylvatica “Zlatia’ and Fagus sylvatica “Tricolor’, has been
performed in Slovenia, in order to determine the effect of
different cultivars (scions’ sources) on the grafting success
(Cerar, 2010). The influence of rootstock thickness, as well
as length and width of the scion on the grafting success, was
investigated. There were no significant effect of those
parameters on the grafting success, but it depended on the
cultivar, from which the scions were collected. The highest
grafting success rate was recorded when the scions from
Fagus sylvatica ‘Pendula’ (80%) and Fagus sylvatica “Zlatia’
(78%) were used. The grafting success of cultivars Fagus

Clone* Grafting success rates in grafts type 1 (%) Grafting success rates in grafts type 2 (%)
number 13/06/2011 10/08/2011 15/09/2011 20/10/2011 13/06/2011 10/08/2011 15/09/2011 20/10/2011
1 30.0 56.6 36.7 30.0 44.4 77.8 77.8 77.8
2 70.0 73.3 36.7 333 44.4 55.6 66.7 66.7
3 56.7 56.7 50.0 50.0 333 33.3 333 333
4 70.0 76.7 53.3 53.3 333 55.6 66.7 77.8
S 46.6 66.7 56.7 60.0 11.1 11.1 222 222
6 63.3 80.0 43.3 43.3 0.0 55.6 66.7 66.7
Aver. 56.1 68.3 46.1 44.9 27.8 48.1 55.6 57.4

Legend: *a set of all ramets originating from the same ortet presents one clone; clones number 1-5: purple beech; clone number 6: Moesian beech (control); grafts type
1: plants produced by splice grafting using onc-ycar-old containerized rootstocks; grafts type 2: plants produced by wedge grafting using five-year-old rootstocks in

nursery bed

Table 2. The grafts survival percentage in four successive years

Clone* Survival percentage of grafts type 1 (%) Survival percentage of grafts type 2 (%)

number 2011 2012 2013 2014 2011 2012 2013 2014
1 30.0 30.0 30.0 30.0 77.8 77.8 77.8 77.8
2 333 333 333 333 66.7 66.7 66.7 66.7
3 50.0 46.6 433 433 333 33.3 33.3 33.3
4 53.3 53.3 50.0 46.6 77.8 77.8 77.8 77.8
5 60.0 46.6 333 333 22.2 22.2 22.2 22.2
6 433 433 40.0 40.0 66.7 66.7 66.7 66.7

Average 44.9 42.1 383 37.8 57.4 57.4 57.4 57.4

Legend: *a sct of all ramets originating from the same ortet presents one clone; clones number 1-5: purple beech; clone number 6: Mocsian beech (control); grafts type
1: plants produced by splice grafting using one-year-old containerized rootstocks; grafts type 2: plants produced by wedge grafting using five-year-old rootstocks in

nursery bed
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sylvatica *Atropunicea’ was 50%, which is in agreement with
the results of the present study. The lowest success was
noted for grafting the Fagus sylvatica ‘Tricolor’ scions (only
2%).

Unsuccessful grafting, in addition to the incorrect
choice of scion's source, depends on callus formation during
the graft union, technically incorrect graft, incompatibility
between stock and scion, time of year or environmental
factors, such as temperature and moisture, etc.

The success rate of Moesian beech grafting in Serbia was
> 50%, when the side grafting method was used, and 26%
when wedge grafting method was used. The wedge grafting
of Moesian beech performed in this study has shown better
results (40.0-66.7%).

Ramirez ¢t al. (2006) performed the grafting of
American beech (Fagus grandifolia Ehrh.), wherein the
grafting survival percentage was about 30% in 2003 and
12% in 2004.

Variability of quantitative and qualitative  grafis
characteristics

The descriptive parameters of grafts height variability in
four successive years are presented in Table 3.

Based on the results of analysis of variance for the height
of grafts type 2, statistically significant differences (p < 0.05)
in all four years were found, while the differences in the
height of grafts type 1 were significant only in 2013.

It can be stated that the average height of grafts type 2
were significantly higher compared to the height of grafts
type 1. In April 2011, the mean height of grafts type 2 were
in the range 220.56-494,44 mm, while the values were
slightly higher (294.44-645.56 mm) in 2012. In April 2013,
a significant increase in the grafts heights was recorded, the
mean value ranged up to 2050.00 mm in clone 5, in which
the highest mean value (2200.00 mm) was also recorded in
April 2014.

The scion growth in the first year can be considered as
one of the indicators of success callus bridge formation
between the rootstocks and scions, but analysis in the next
period indicate that increase in the first year “is 7oz of crucial
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importance for the further grafis development”; in fact, in the
second and subsequent years, the grafts development is
directly conditioned by the individual traits of clones, which
can manifest in grafts growth and increase of leaf area
(Isajev, 2005).

The purple beech grafts type 1 and type 2 in 2011 and
2014 are shown in Fig, 1.

The heights of the grafts produced directly into the
nursery bed, were several times higher in 2014, compared to
the heights of the grafts produced onto the containerized
rootstocks at the same time, as well as in 2011 (Fig, 1). This

Fig. 1. Purple beech grafts type 1 and type 2 in 2011 and 2014.
Grafts produced onto one-year-old containerized rootstocks -
2011 (a); grafts produced onto one-year-old containerized
rootstocks - 2014 (b); grafts produced onto five-year-old
rootstocks in the nursery bed - 2011(c); grafts produced onto
five-year-old rootstocks in nursery bed - 2014 (d)

Table 3. The descriptive parameters of grafts height variability in four successive years

Heights of grafts type 1
CL 2011 2012 2013 2014 2011 2012 2013 2014
Mean + SD (in mm) Coefficient of variation (%)
1 146.7 £ 24.5 ab 154.4 +27.8 ab 385.5 + 134.5 ab 4333 + 1424 ab 16.7 18.0 349 329
2 145.2 + 28.2ab 1533 +£27.8ab 4335+ 116.0a 462.0 £ 139.6a 19.4 18.1 26.8 30.2
3 1382 +284b 145.0+31.7b 309.5+128.0¢ 360.7 £ 131.6 b 20.5 21.8 41.4 36.5
4 139.5+23.8b 146.7 +£23.1 ab 391.5 +110.1 ab 4113+ 111.0ab 17.1 15.8 28.1 26.9
5 153.7+£20.2a 1613 +21.6a 355.0+ 114.4 be 376.7 +118.9 ab 13.1 13.4 322 31.6
6 153.2+20.0a 160.6+219a 335.0 +81.1bc 356.3+789b 13.1 13.6 24.2 31.3
Heights of grafts type 2
CL 2011 2012 2013 2014 2011 2012 2013 2014
Mean + SD (in mm) Coefficient of variation (%)
1 438.3 +152.2ab 645.6 +243.3a 1446.7 +519.0 b 1690.0 +£527.3 b 347 37.7 354 312
2 324.4 + 63.7 be 438.9 +160.2 ab 1318.9 £279.6 bc 1502.2 £291.3b 19.6 36.5 21.2 194
3 220.5+789c¢ 6422 +339.3a 970.0 + 486.6 ¢ 1296.7 + 361.8 b 35.8 52.8 50.2 278)
4 332.2+177.3 be 486.1 +285.6ab 1326.7 + 603.8 be 1473.3 £616.0b 53.4 58.8 45.5 41.8
S 236.1 +105.7 ¢ 294.4 +224.1b 2050.0 + 474.3 a 2200.0 + 474.3 a 44.7 76.1 23.1 21.6
6 494.4 + 146.0 a 645.6+289.2a 1338.9 + 324.3 bc 1477.8 £353.9b 29.5 44.8 24.2 239

Note: the data were showed as means + SD which were compared by LSD test (p < 0.05); *Different letters in the same column denote a significant difference according

to LSD test, p < 0.05

Legend: clones number 1-5: purple beech; clone number 6: Mocsian beech (control); grafts type 1: plants produced by splice grafting using one-year-old containerized
rootstocks; grafts type 2: plants produced by wedge grafting using five-year-old rootstocks in nursery bed
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result points to the great importance of planned production
of high-quality rootstocks, which should be grafted directly
into the nursery bed.

Based on the dendrogram of cluster analysis (Fig, 2), it
can be seen that the grafts of the clone 5 were at the largest
distance from the other grafts. At the smallest distance were
grouped clones number 2 and 4 which form a homogeneous
group with the clones 1 and 4. Clone number 3 is grouped
with other clones at a greater distance.

The descriptive parameters of root collar diameter
variability of grafts type 1 and type 2, in four successive
years, are presented in Table 4. Based on the results of
analysis of variance for the root collar diameter of grafts type
1, statistically significant differences (p < 0.05) in third and
fourth year were found, while the differences in the first and
second year after grafting were not significant. In the case of
grafts type 2, only in 2011 the differences were not
statistically significant (p > 0.05). This result can be

explained by the fact that the value of this property in the
first growing season, actually presents the root collar
diameter of rootstock and the parent tree (an ortet), from
which the scion woods were collected, should not have a
major impact on the root collar diameter. The result was
expected, since the rootstocks were of the same origin and
age (one-year-old in grafts type 1 and S-year-old in grafts
type 2) and grown in identical environmental conditions.

The significant changes in the root collar diameter
values were found between the second (2012) and third
(2013) year after grafting, when the grafts began to grow
more intense; in April 2013 and 2014, the highest average
diameter was found in clone number 5.

Based on the dendrogram of cluster analysis (Fig, 3), it
can be stated that the gra?trs of the clone 5 were at the largest
distance from the other grafts, the same as in Fig, 3. At the
smallest distance were grouped clones number 2 and 3
which form a homogeneous group with the clone 4.

Tree Diagram for 6 Cases
Single Linkage
Euclidean distances

(ol
c2
c4
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c3
cs
0 100 200 300 400 500 600 700 800 900

Linkage Distance
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Single Linkage
Euclidean distances

1 2 3 4 5 6 7 8 9 10
Linkage Distance

Fig. 2. Dendrogram obtained by cluster analysis on the heights
of grafts type 1 and 2

Fig. 3. Dendrogram obtained by cluster analysis on the root
collar diameters of grafts type 1 and 2

Table 4. The descriptive parameters of root collar diameter variability in four successive years

Root collar diameter of grafts type 1

Clone 2011 2012 2013 2014 2011 2012 2013 2014
Mean # SD (in mm) Cocfficient of variation (%)

1 85+15a 9.09+15a 105+23b 11.7 £ 1.9ab 17.4 16.2 21.8 16.6

2 83+1.7ab 88+18a 95+17b 103+2.0b 20.1 19.9 18.2 19.5

3 7.9+ 1.7 ab 85+19a 97+17b 10.7+19b 213 23.1 17.0 18.6

4 77+16b 86+18a 94+21b 10.8+28b 209 21.2 222 25.6

5 7.8+ 1.4ab 83+13a 100+25b 10.7+2.6b 18.1 15.7 247 239

6 7.8+ 1.4ab 84+17a 121+26a 132+29a 18.4 19.7 217 217

Root collar diameter of grafts type 2

Clone 2011 2012 2013 2014 2011 2012 2013 2014
Mean + SD (in mm) Cocfficient of variation (%)

1 100+33a 128 +3.6a 200+6.1b 23.1+4.7bc 325 27.8 30.6 20.5

2 97+25a 10.8 +2.7ab 146+34b 179+25d 259 24.6 23.8 13.9

3 82+19a 10.1+0.7 ab 146 +3.6b 169 +4.4d 234 7.3 249 25.6

4 10.7 +2.4a 11.61 +4.1a 159+4.1b 18.7 £4.5 cd 222 349 25.8 24.3

5 89+35a 80+33b 266+65a 295+6.6a 395 40.8 243 225

6 98+19a 11.9+25a 20.6+£9.7b 240+54b 19.4 20.9 59.5 22.3

Note: the data were showed as means + SD which were compared by LSD test (p < 0.05); “Different letters in the same column denote a significant difference according

to LSD test, p < 0.05

Legend: clones number 1-5: purple beech; clone number 6: Moesian beech (control); grafts type 1: plants produced by splice grafting using one-year-old containerized
rootstocks; grafts type 2: plants produced by wedge grafting using five-year-old rootstocks in nursery bed
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Table 5. Qualitative characteristics of grafts type 1 and type 2 - leaf color
(%)

Reddish-purple Reddish-green Green
Clone
lfaVCS lCﬂVCS ICEIVﬁS
1 56 44 0
2 70 30 0
3 75 25 0
4 92 8 0
5 67 33 0
6 0 0 100

Ramirez et al. (2006) who grafted Fagus grandifolia Ehrh.,
concluded that rootstocks with higher root collar diameter
values, significantly affected the increase of grafting success.
The higher mean values of quantitative characteristics
(grafts height and root collar diameter) in this study were
mainly found in clones number 5 and 1, while the smallest
were recorded in clone 3.

The qualitative characteristics of grafts type 1 and type 2
(at the level of all clones) are presented in Table 5. Leaf color
was intensive reddish-purple in most grafts. The vegetative
propagation allows production of copies (clones) that have
the same characteristics as the parent plant, but the
influence of the environmental factors may cause the
appearance of different phenotypes of genetically identical
plants. In clone 1 > 40% reddish-green leaves were recorded,
mainly in those plants that were grown in shadow. Moesian
beech leaves (clone 6), were green, as expected. Heinze,
Geburek (1995) presented the results of the analysis of
DNA markers, concerning the gene responsible for the leaf
color in purple beech, wherein the generative propagation of
this cultivar was done. The segregation of phenotypes in the
offspring was 1 : 1 (500 seedlings with red leaves and 509
seedlings with green leaves). Tosi¢ (2005; 2006/a, 2006/b)
wrote detailed about the beech cultivar with yellow leaves
(Fagus sylvatica ‘Luteofolia’ and a new variety of Fagus
moesiaca (K. Maly) Czecz., with golden-yellow leaves. Togi¢
(2006/a) stated that by generative propagation of yellow-
leafed beech tree, the offspring in a large percentage inherits
yellow leaves.

Conclusions

Based on the obtained results, it can be stated that
purple beech trees grown in Belgrade area could be used as a
starting plant material for improvement of the purple beech
nursery stocks production for widespread use in Serbia.
Conducted research confirms the importance of
appropriate choice of grafting components, which is, along
with their genetic similarity and time of grafting, an essential
precondition for the successful production of European
beech cultivars. Grafting of purple beech scions onto the
rootstocks directly produced in the nursery bed showed the
best average results.
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