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Abstract

According to the oral tradition, four to five degrees of kinship back, at the
locality of the village of Batoci¢i, the hamlet of Bare, the municipality of Cajnice —
Republic of Srpska in BiH, there was an appearance of a tree with atypical sympodial
graft in the spiral or alternating position of annual growth with a different tendency of
negative heliotropism. This tree reached a height of up to 20 m and dried at the age of
about 170 years. According to the oral tradition, after a longer period, between two and
three degrees of kinship backward, the appearance of new single beech trees with the
same characteristics in the formation of habit was observed. These new trees appeared
successively in a relatively narrow space around the first tree, which for this reason was
called the "Mother of Fairy Beech". Morphological characteristics of tree habit in this
beech population conform with the variety of "tortuous beech™ Fagus sylvatica var. —
tortuosa, as well partly conforming to the variety of "weeping beech" Fagus sylvatica
var. pendula. In this research, the question of inheritance of irregular sympodial
branching with a tendency of negative heliotropism in the population of "Fairy Beech
from Cajnice" has been raised, regardless of the characterization of the varieties. Thus,
in the population of Fairy Beech from Cajnite, which makes about 40 trees in
relatively close surroundings, four trees aged over 30 years have been identified in
order to determine whether their tree form is reproduced by vegetative cloning and
generatively, by seed. The research was conducted in the period from 2014 to 2016 at
the Institute for Genetic Resources of the University of Banja Luka. The results show
that the form of habit of all four parent trees are conveyed by branching as well as by
seed, which proves that there was a mutation of the first tree, i.e. the mother of Fairy
Beech from Cajnice, which is transmitted to the offspring.
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Introduction

In the populations of beech Fagus sylvatica L. in natural habitats in
Europe, there are sporadic occurrences and varieties of "tortuous beech” Fagus
sylvatica var. tortuous and "weeping beech” Fagus sylvatica var. pendula
(Packham, 2012). Research suggesting certain differences in genetic
caracterisation between the two varieties (Gallois et al., 1998, Gallois et al.,
1999) are not decidable, and therefore the morphological appearance of the tree
is taken as the basic indicator of this property.

Namely, the variety "tortuous beech™ forms a tree with irregular
branching in the spiral or alternating position of annual increments with
different tendency of negative heliotropism. The variance "weeping beech"
forms a tree with minor irregularities in branching in accordance with the spiral
or alternate position of annual skeletal increments and the formation of long
one-year increments that exhibit a strong tendency of geotropism, that is, they
fall or hang from the very point of branching (or tissue injury).

In the locality of the village of Batoci¢i, the hamlet of Bare, the
municipality of Cajniée, in the Republic of Srpska, Bosnia and Herzegovina, a
spontaneous population of beech trees was noted, which can be
morphologically classified as the variety “tortuous beech™ — tortuosa, although
numerous increments appear in these trees conforming to the variety "weeping
beech™ — pendula. The open question of genotypic characterization in these
studies is also the fact that the analyses relate to the individual trees of
generative origin in the beech populations or single seeded trees, which also
raises the question of the genotypic characterization of parents.

The description and representation of the tree with atypical branching in
spiral or alternating position of the annual increments with different tendencies
of negative heliotropism at the locality of the village of Batoci¢i, the hamlet of
Bare at an altitude of = 1080 m, where they occurred, was repeated on several
occasions (Puri¢ et al, 2016).

Based on these data it is evident that in the locality of the village of
Batogiéi, the municipality of Cajnice, there appeared a certain number of beech
trees with a characteristic growth, conforming to the variety "tortuous beech” —
tortuosa and partly to "weeping beech™ — pendula.

In this study, the emphasis was not on genotypic characterization and
the difference of varieties, tortuosa or pendula, but an open question was raised
pertaining to the inheritance of the property of irregular sympodial branching
with the tendency of negative heliotropism in the population of "Fairy Beech
from Cajnice".
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The population of "Fairy Beech from Cajnice"

For this research, it is important to ascertain that, according to the oral
tradition of the hamlet of Bara and the village of Batoci¢i, it can be concluded
that at this site, at least four to five degrees of kinship back, i.e. about 170 years
ago, one tree appeared reaching the height of up to 20 m with successive
formation of one-year increments in spiral and irregular order with a tendency
of negative heliotropism. According to the oral tradition, numerous miraculous
properties were attributed to the appearance of this tree, due to its specific
appearance, and therefore its name "Vilina Beech" / Fairy Beech (Mi¢i¢ and
Dburi¢, 2017). According to the same tradition, at least three to four degrees of
kinship back, the successive emergence of new single beech trees with the same
characteristics of branch formation was recorded in a relatively close
environment of the first tree - "Vilina Beech". The consecutive appearance of
these individual trees with a certain time distance has led to the fact that it was
the first such tree, which was called the "Mother of Vilina Beech” (Fig. 1).

Fig. 1. Dried tree of the "Mother of Vilina Beech" from Cajnice, with a schematic
overview of one part of the growth path of annual increments of the tree
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Due to the specific relationship of the local population towards these
trees!, at the locality of the hamlet of Bara, the village of Batoci¢i, a
spontaneous population of = 40 beech trees was created which was called
"Vilina Beech from Cajnice".

The first study of beech populations called "Vilina Beech from Cajnice"
was carried out at the Institute for Genetic Resources of the University of Banja
Luka.

Bearing in mind that perennial continuity led to the appearance of
individual beech trees with a characteristic form of habit, an open question was
raised whether this phenomenon was inherited or it was a certain morphism of
unknown cause, which was the very aim of this research.

Material and Methods

The development and basic morphological characteristics of the growth
of beech trees with irregular branching in spiral or alternating position of
annual increments with different tendencies of negative heliotropism at the
locality of the hamlet Bare, the village of Bato¢ié¢i near Cajni¢e, show some
differences that can be visually linked with the degree of insolation of these
trees (Fig. 2). The differences in the form of spontaneously formed trees in the
population of Vilina Beech from Cajnica should be considered in conjunction
with the different genetic constitution, given their generative origin, that is, the
fact that these trees are spontaneously formed from seed of different genetic
constitution of parents.

The open question about the occurrence and spontaneous spread of this
beech population is whether there is a mutation that affected the first parent tree
- the "Mother of Vilina Beech™ or this phenomenon may be related to a certain
morphism conditioned by an unknown factor of habit.

! The appearance of the first beech tree with unusual branching and growth, according to
oral tradition was given certain mythological properties by the local population. First of all,
thunders avoided hitting this hut at an altitude of about 1100 meters, which had been a
regular occurrence, and then the breaking of branches or the breaking of these trees in the
family of the perpetrator caused unexpected and premature deaths. Retellings from one
generation to another, about the connection of the "Vilina Beech" tree with unexplainable
events, had the consequence of the paternal protection of this phenomenon by the local
inhabitants, and ultimately only to recording their representation, i.e. a successive
emergence of individual trees in the immediate environment. The specific relationship of
inhabitants to these trees is documented by the fact that the first tree in this locality was
called the "Mother of Vilina Beech", and once dried (it is estimated that it had been over
150 years old), it stood for years as a monument with which people continued having a
mythological relationship.
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Fig. 2. Different forms of trees in the population of Vilina Beech from Cajnice (the tree
shown on the left is alone at the foothill, i.e. it is exposed to constant sunlight, whilst
the tree one the right is in the forest stands and occasionally exposed to sunlight).

The research covered four vital trees over 30 years old with certain
differences in their very morphology (close to the variety of tortuosa and with
some morphological elements of the pendula variety). Parent trees were marked
with VB1, VB2, VB3 and VRA4. In the autumn of 2013, seeds were collected
from these parent trees by collecting husks with mature seeds. The seed was
stratified in plastic containers of 15 x 25 cm. Also, in January 2014, graft
branches were taken from the parent trees and stored in fridge until mid-March
when grafting was conducted. The rootstock for grafting consisted of 80-100
cm high two-year seedlings of beech, taken from the forests of Starcevica in the
vicinity of Banja Luka. The rootstock was removed during February and
planted in plastic containers of 25 x 35 cm.

The grafting was carried out by performing English joining of graft
branches with two twigs. For each parent tree, 30 rootstocks were grafted.
In the spring of 2015, analyzes of scion development and status of seedlings
were carried out, and in the fall, morphometry of all developed increments was
performed on graft scions and seedlings.

Morphometric analyzes in seedlings were carried out in the fall of 2015
and 2016 and included the development of the habit of seedlings according to
the following indicators:

= The number of developed seed increments. In standard seedlings Fagus

sylvatica L. it was expected that a strong increment with a dominant peak
growth will develop from the seed,;
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= With seedlings showing branching properties soon after the formation of
seed increment, analyzed were the angles of branching of developed lateral
branches (relation to heliotropism). Morphometric analyzes of grafts of four
parent trees comprised the development and scion branching angles and their
development in the fall of 2015 and 2016.

Thus, if the atypical system of branching and thus the atypical form of
the tree from the population of Vilina Beech from Cajniée is transferred by
vegetative cloning and seed, then it is a confirmation that there was a mutation
of the first parent tree, the "Mother of Vilina Beech", which was transferred by
seed on the progeny, which managed to stay in this location, which also led to
the formation of a population with an atypical form of habit called the "Vilina
Beech from Cajnige".

If the atypical form of the tree from the population of Vilina Beech from
Cajni¢e is not transmitted by vegetative cloning and seed, then it is a
confirmation that the atypical form of beech trees at the hamlet of Bara, Batocic¢i
village near Cajni¢e represents a morphism induced by an unknown factor.

Results and Discussion

In this research, the issue of inheritance of the atypical form of beech
trees in the population of Vilina Beech from Cajni¢e was raised. More
specifically, the question raised was whether the emergence of these trees was
caused by a mutation transferred as such by inheritance or a type of morphism
is present at this location under the influence of an unknown factor.

The analysis of four parent trees from the population of Vilina Beech
from Cajnige (Figures 3, 4) shows the following:

= All grafts produced in 2015 and 2016 display the property of negative
heliotropism;

= The analyzes of the branching angle of the first increment of scions, and the
individual increments on scions, shows clearly that, by the branching angle,
the increments dominantly fall in the group with an angle below 45 °,

= On the basis of the development of scions of all four parent trees (VBL1,
VB2, VB3 and VB4) and their branching, it can be reliably asserted that
the graft branching has irregular forms with an expressed tendency of
negative heliotropism. Based on the expressed growth and development of
grafts, it can be safely asserted that there was a mutation in the original tree
"Mother of Vilina Beech from Cajni¢e" transmitted by vegetative cloning,
the consequence of which is the formation of an atypical beech tree with
negative heliotropism.
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Fig. 3. Graphical overview of branching representation classified according to the
branching angle on grafts of parent trees of "Vilina Beech from Cajnice"

The question, whether this is the tree branching conforming to the
variety “"tortuous beech" (Fagus sylvatica L. var. tortuosa) or the variety
"weeping beech” (Fagus sylvatica L. var. pendula), or a variation between the
two described varieties, remains open.

(14

\BLn

Fig. 4. The appearance of grafts of the VB2 parent tree in the third year
(age of the scion is three years)

The fact that this mutation is inherent, that is, that it is transmitted

through vegetative cloning makes these researches realistically possible in the
future.
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The analysis of the development and branching of seedlings produced

from the seeds of four parent trees of "Vilina Beech from Cajni¢e" (Figures 5,
6) shows the following:

= All produced seedlings of all four parent trees branched out immediately

after germination;

= In all seedlings, there is an expressed tendency towards sympodial

branching and formation of increments of negative heliotropism;

= The property of the formation of atypical trees by branching with a

tendency of negative heliotropism, in all seedlings of four parent trees,

clearly shows that this mutation from the originally mutated tree "Mother

of Vilina Beech from Cajni¢e" is also transmitted by the generative

reproduction, i.e. by seed.

Sejanci
VB4 2015

Sejanci
VB12015

Sejanci
VB2 2015

Fig. 5. Graphical overview of branching representation classified according to the
branching angle on one-year seedlings of "Vilina Beech from Cajnice"

Fig. 6. Seedlings produces from a VB1 and VB2 parent tree seeds in the first aear
after the sowing. A typical branching directly after the emergence with a tendency
of a negative heliotropism is present
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Conclusions

The population of Vilina Beech from Cajnige, i.e. the population of
trees with atypical branching and habit development with a tendency of
negative heliotropism, was created by mutation of the native mother tree
"Mother of Vilina Beech". This mutation is transmitted by vegetative cloning
and generatively, i.e. by seed.

The question of whether this mutation is conforming to the described
variety of "tortuous beech" (Fagus sylvatica L. var. tortuosa) or variety
"weeping beech” (Fagus sylvatica L. var. pendula), or it is a special variety,
remains open. The fact that this mutation is inherent, i.e. that it is transmitted by
vegetative cloning and generatively through seeds, makes these researches
realistically possible in the future.

Also, the production of "Vilina Beech from Cajni¢e" planting material
is possible with vegetative cloning, with the tree form conforming to the habit
of the native tree. The production of seedlings from seed is also possible, but
the form of the tree will vary according to the interaction with the genetic
constitution of the pollinator.
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HacnehuBame Tumna xabutyca crabna
y TomyJlaliiju BujiMHe OykBe u3 YajHuua

Huxoma MI/IhI/Ihl’Z, Hukona TpaBap2’3, Jenena JlaBugopuh Tunac'?,
Cynunia Bo;:[pyxcnhz’s, penpar Mimh?, bypal Xajz[epl‘z, I'opnana T)ypnhz‘3

YYuusepsumem y Baroj Jyyu, ITomonpuspednu paxyimem, Penybnuxa Cpncka, BuX
2YHu6@p3umem v baroj Jlyyu, Uncmumym 3a cenemuuxe pecypce, Penyonuka Cpncka, buX
"Xopmuxkyamypro nayuno opyuimeo bocne u Xepyeeosune, buX

Caxerak

[Ipema ycMeHOM Tpenamy YETHPH IO IET KOJICHA YHAa3a] Ha JIOKAIUTETY
cena bartounhn, 3aceox Bape, ommruna Yajuuue — Pemybmuka Cprcka y buX,
JIOLIUTO je JO T0jaBe jeJHOT CTadyia ca aTHIMWYHAM CHMITOIM]alTHAM TPambambeM Y
CTIMpPATHOM WJIM HAaW3MEHHYHOM TOJIOXKAjy TOAWIIIGUX IPUpAcTa ca Pas3IuduToM
TEHJCHIMjOM HETaTUBHOT XenuoTporu3ma. OBo cTablio AOCTUIIIO je BUCHHY 110 20
m, a ocymwio ce y crapoctu ox mpuOmmkHo 170 romuna. Ilocnuje myxer
BPEMEHCKOT' TIepHO/1a, IT0 YCMEHOM TIpeJIamy O 1Ba JI0 TP KOJICHA yHa3al, yodeHa
je mojaBa HOBHX TIOjeTMHAYHUX cTabaa OyKBe ca UCTUM CBOjCTBHMA y (OpPMUpamy
xaburyca. OBa HOBa cTa0Jyia jaBjbajla Cy CE€ CYKIIGCHUBHO Yy PEJIaTUBHO YCKOM
MIPOCTOPY OKO MPBOT CTadIa, Koje je U3 TOT pasiora Ha3BaHo "Majka BrirHa OykBa'.
Mopdonormke KapakTepucTHKe xabuTyca cTaOna y TOIMyJandju BUIWHE OYKBe
caryiacHa cy BapujereTy "KpuBa Oyksa" Fagus sylvatica var. — tortuosa xao u jeaHum
Jjenom cariiacHoO Bapujetery "xanocHa Oyksa" Fagus sylvatica var. — pendula. ¥
OBOM HCTPa)XUBamy IOCTABJHEHO j€ INMHUTame HacilehnBama CBOjCTBA HENPABHIIHOT
CHUMIIOZIMjTHOT TpaHamka Cca TEHJCHIMjOM HEraTHBHOT XENHOTPOIM3Ma Yy
nonynanuju "BunmuHe OykBe u3 Yajuuua", Oe3 o003upa Ha KapakTepH3alldjy
Bapujerera. Tako je y mormynanuju BuirHe OykBe n3 YajHHU4Ya Koja YHHU MPHOIKHO
40 crabana y pejaTUBHO OJIMCKOM OKDYXKEHY O3HAUEHO YETHPH CTablia CTapoCTH
npexo 30 roauHa Kako OM ce YTBPIAWIO Ja JIM ce BuxoBa (opMa crabia MpeHOCH
BEreTaTUBHUM KJIOHHPAHhEM M FEHEPAaTHUBHO, cjeMeHOM. VcTpaxknBama cy n3BeieHa
y nepuony ao 2014 pgo 2016. rogune y MHCTUTYTY 3a TE€HETHUKE pecypce
Yuupepsutera y bawoj Jlynm. Pesynratu mokasyjy ma ce ¢opma xaburyca cBa
YeTHpU MaTH4Ha cTallia MPEeHOCH KaleMJbEEhEeM Kao M CjeMEHOM, IITO J0Ka3yje Jia je
KOJI IIpBOT cTabna, 1j. “Majke BuirHe OykBe” u3 YajHuua A0IUIO 10 MyTaluje Koja
ce MPEHOCH Ha TIOTOMCTBO.
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