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Abstract

Molecular confirmation of the process of differentiation of meristematic
tissue of plants is primarily based on histomorphological characterization of the
tissues carrying these processes. For perennial plants — fruit trees, the knowledge of
these processes is important to define runtime type and pomotechnical treatments
but also to identify the genes responsible for determination of the apices into a
generative phase of differentiation. Which apex extraction techniques will be
applied depends on the structure of buds, i.e. whether an apex differentiates only
into generative elements — pure flower buds, or the differentiation goes into two
directions: differentiation of leaf primordium with axillar meristematic dome and
differentiation of generative elements of flowers in the peak or lateral zone of an
apex — mixed buds. The fruit trees of the genus Prunus have purely flower buds
and for this purpose the whole apex is taken, between protection — cover leaves, on
lateral positions of all collateral buds at shoot nodes. The moment of initiation of
determination and the dynamics of differentiation of generative buds are different
at different type of shoots on a tree. It is therefore necessary to know the shoots
growth cessation time which is in correlation with apex determination. Fruit trees
of the genus Prunus are ending the growth of shoots by rejection of shoot peaks,
and the cast away time depends on the type, length and the position of shoots.
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Introduction

Flowering in all fruit crops is of great importance because yield mostly
depends on the number and quality of flower buds formed. The most important part
towards fruiting is the flower initiation (Mici¢ et al., 1992; Benlloch et al., 2007,
Hanke et al., 2007; Andreini and Bartolini, 2008; Yang and Jiao, 2016). For
molecular confirmation of meristematic tissue differentiation process, which
determines and differentiates into permanent tissues, it is crucial to reliably and
adequately take meristematic tissue samples (buds’ apices). The buds with apex that
will retain undifferentiated meristematic status and the buds with apex in which the
synthesis of specific proteins is initiated, which are responsible for cell
determination and further differentiation have a different position on the shoot
node. The bud positions at nodes and along the shoots, which enable a very reliable
sampling of apices retaining vegetative status, as well as of apices entering a
process of generative differentiation, were identified in stone fruit trees (Micic,
1994; Mici¢ and Duri¢, 1995).

The first part of this paper deals with morpho-histological analysis of the
position of apices retaining vegetative character and of apices directed to a
generative differentiation i.e. which differentiate into flower buds. The second part
provides a morphological analysis of determining the moment when certain apices
irreversibly enter the process of generative differentiation.

I. Morpho-histological analysis of the position of apices retaining vegetative
character and apices directed to generative differentiation at individual
nodes and along the shoots

Morpho-histological analyses of the formation of meristematic domes at
nodes, i.e. in leaf axils along the shoots in stone fruit trees, show the following
algorithm (Mic¢i¢ and Cmelik, 1988; Mi¢i¢, 1992a, 1992b; Miéi¢ et al., 1992; Miéi¢
and Duri¢, 1994; 1995; Duric¢ et al., 1999a, 1999b):

1. In winter vegetative buds, only meristematic domes — apices were differentiated,
without the differentiation of primordia of other organs (Fig. 1), or with a few
primordia leaves;

2. Meristematic domes of winter vegetative buds begin to differentiate leaf primordia
in spring (Fig. 2) with meristematic tissue cells retained in their axils (Fig. 3);

3. Meristem in the leaf primordia axil forms primary cover leaves with meristematic
tissue cells also retained in their axils (Fig. 4);

4. By the formation of primary cover leaves and retention of meristem in their axils,
a meristematic basis of collateral buds is formed (Fig. 5) at all the nodes on which
true shoot leaves were formed. Thus, at each node of a shoot, in the leaf axil,
there are three meristematic domes (apices): central (c) and two lateral domes (b1
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and b2) (further course of differentiation of these meristematic domes is
determined by their nodal positions);

5. In an early stage of differentiation all of the three meristematic domes differentiate
the cover leaves in a way that lateral meristematic domes always have a lower
number of cover leaves compared to the central meristematic dome.

6. Differentiation of cover leaves of meristematic domes at a node, follows the
formation of meristematic tissue of procambium that remains in connection with
the cambium of a node in such a way that procambium of central meristematic
dome has a direct connection with the cambium at shoot nodes, whereas the
procambium of lateral meristematic domes has the status of lateral branching of
the procambium of centrally positioned meristematic dome (Fig. 6 and 7);

7. Towards the end of vegetation, lateral meristematic domes, regardless of which
node of a shoot they are at, give only generative buds or abort. The central
meristematic domes, positioned at the nodes in the base part of a shoot, give
generative buds, and those in the peak part of a shoot give vegetative buds, with a
clear positioning border along the shoot.

Fig. 1. Longitudinal section of plum vegetative bud when dormant: cl — covering leaves, ap
— apex; pm — procambium meristem (Mic¢i¢ and Cmelik, 1983).

V30yoicnu npecjex secemamugnoz nynoseka uisuge y nepuody muposarea. €l —noxposnu
aucmubiu, ap — anexc; PM — mepucmem npokamoujyma (Mici¢ and Cmelik, 1983).

Central meristematic dome of a node in the zone of vegetative buds, at the
upper part of shoot, can form a generative bud only on the nodes with early
defoliation. Lateral meristematic domes of stone fruits in normal development, give
only generative buds or abort at various stages of differentiation (Fig. 80, 8P, 8R).
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first morpho-histological manifestations of apex development in spring; B — elevation of
meristem; C — leaf primordia differentiation (Mi¢i¢ et al., 1998).
V30yorcnu npecjeyu anexca wiwuee y kpemary eecemayuje. A — mepucmemamcka Kyna;

npse mopgho-xucmonouike manugecmayuje pasgoja anexca y nposehe; B — usousarve
mepucmema; C — ougpepenyujayuja npumopouja mucmosa (Micic et al., 1998).

Fig. 3. Longitudinal section of leaf primordia axil with the retained meristem tissue — new
meristematic domes. D — Cross section of a vegetative bud in development at the beginning
of vegetation; E — ap — apex — meristematic dome in leaf primordium axil (Mi¢i¢ et al., 1998).
V30yarcnu npecjex nazyxa npumopouje aucma ca 3a0cmanum mMepucmemMcKum mKUgomM — oge

MepucmemamckKe Kyne. D- Honpelmu npecjek eecemanmueroe nynos/bKa ypa360jy

nouemxom secemayuje; E — ap — anexc — mepucmemamcka Kyna y nazyxy npumopouje
aucma (Micié et al., 1998).
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Fig. 4. Longitudinal section of meristematic dome in leaf primordia axil with primary
cover leaves formed (F). Meristematic tissue, retained in the axil of primary cover leaves,
gives lateral meristematic domes of a node (G). H — graphical view of collateral buds base
that is characteristic for all nodes on stone fruits shoots: ¢ — central meristematic dome, b

and b, — lateral meristematic domes (Mi¢i¢ et al., 1999).

YV30yoicnu npecjex mepucmemamcke Kyne y nasyxy npumopouje mucma ca opmMupanum
npumapHum noxkposuum aucmuhuma (F). ¥V nasyxy npumapnux noxposuux aucmuha
3a0cmaje MepucmemMamcko mKuso Koje daje 6oune mepucmemamcke kyne nooyca (G). H —
2pagpuuky nPuKa3z OCHOGe KOLAMEPALHUX NYRObAKA KAPAKMEPUCTUYHE 3d c8e HOOYCce Ha
MAa0apuma Kowmuiaeux eohaxa: C — yeumpania mepucmemamcka kyna, by u by — 6oune
Mmepucmemamcke kyne (Mici¢ et al., 1999).

O S 5

Fig. 5. Histological section of meristematic base of young collateral bud in a shoot leaf axil:
I — longitudinal section, J — cross—section (Mi¢i¢, 1993). Formation of cover leaves for all
three meristematic domes on a shoot node is the only morphological manifestation of
growth and development before certain meristematic domes enter the
process of generative differentiation.

Xucmonowxu npecjex Mepucmemamcke 0CHO8e MAA002 KOAAMEPATHO2 NYNObKA Y NA3YX)
aucma maaoapa: I — y30yaxcuu npecjex, J — nonpeunu npecjex (Mici¢ and Puri¢, 1995).
Dopmuparbe NOKPosHUX Tucmuhia 3a cee mpu mMepucmemamcke Kyne Ha Ho0ycy mMaaoapa
npeodcmassba jeOuHy Mop@osiowKy MaHupecmayujy pacma u pasgoja 00 yiacka oopehenux
MepucmemMamcKux Kyna y npoyec 2enepamueHe ougepenyujayuje.
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meristematic tissue is formed (pm), connecting meristematic tissues of central and lateral
apices with node cambium (K). Meristematic tissue of the procambium of central
meristematic dome builds a direct connection with the cambium of a node, whereas
meristematic tissue of the procambium of lateral meristematic domes represents a lateral
branching of the procambium of central meristematic dome (L) (Puri¢ et al., 1999b).
Ca gpopmuparsem mepucmemamcKe 0CHOBe KOJLemepaIHux Nynowbakd opMupano je u
Mepucmemamcko mKueo npoxamoujyma (PM) Koje nosesyje mepucmemamcKka mxkued
yenmpanroe u bounux anexca ca kamoujymom nooyca (K). Mepucmemamcko mxueo
NPOKAMOUJyMA YEHMPATIHE MEPUCMEMAMCKe KYne 2paou OupeKmmy 6e3y ca Kambujymom
Hodyca, 00K mepucmemamcKo mKueo npo;cam(iuj;ma O0yHUX mepucmemamcKux Kyna

npeocmassa GOUHA Pazeparkera NPOKamoujyma yenmpante eecemayuone kyne (L)
(Puri¢ et al., 1999b).

br b;

Fig. 7. Schematic diagram of the development of meristematic base collateral buds
of a node (bg, ¢, b2), from their formation (M) up to entering the resting period.
Illemamcku npuxkas pa360ja MepucmemamcKke OCHoee KoiamepailHux nyno/eaxka
nooyca (b1, ¢, bz) 00 popmuparea 0o ynacka y nepuoo muposarwa
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Fig. 8. Combinations of representation of lateral and the central bud in a collateral
arrangement on the upper nodes a plum annual growths (Prunus domestica L.) during rest
period: O — Central meristematic dome (c) formed a vegetative bud and lateral meristematic
domes atrophied (by, b2); P — Central meristematic dome formed a vegetative bud (c) while
one lateral meristematic dome atrophied (b1), and the other lateral meristematic dome
differentiated into a generative bud (b2); R — Central meristematic dome formed a
vegetative bud (c) and both lateral meristematic domes differentiated into generative buds
(b1, b2), (Mici¢ et al., 2015)

KOM6uHal4uj€ sacmyns/beHocmu bounux u UYeHmpajliHoe nynosoKa y Koiamepaiiom
PAcnopedy Ha 20prUM HOOYCUMA jeOH0200uUmUX npupacma wwuge (Prunus domestica L.)
y nepuody mupogarsa: O — yenmpanna mepucmemamcka Kyna (C) je popmupana
Be2eMamueHU Nynosbax, bouHe mepucmemamcke Kyne cy ampogupane, P — yenmpanna
Mepucmemamcka Kyna je oopmupana eecemamusHu nynoswax (C) 0ok je jeona 6ouna
Mepucmemamceka kyna ampogpupana (b1), a opyea 6ouna mepucmemamcka Kyna je
ougpepenyupana y eenepamuenu nynosax (02); R — yenmpanna mepucmemamcka xyna je
Gopmupana secemamusnu nynomax (C), a obe boune mepucmemamcke Kyne cy
ougepenyupane y cenepamusne nynomxe (b1, by) (Micié et al., 2015).
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Depending on the moment of dying — atrophy of these meristematic domes,
different morphological traces can be observed on the nodes. If atrophy occurs very
early, observed from the centrally positioned bud of a shoot node, one can see
covering leaves’ wrinkles on lateral meristematic dome. If the abortion of lateral
meristematic dome occurred in later stages of differentiation, smaller lateral buds,
with atrophied meristem, can be found on the node until the beginning of the next
growing season, owing to the living activities of their cover leaves (Fig. 80, 8P).

Different types of stone fruit trees on different growth categories have
different lengths of zone with generative buds at central meristematic domes at the
base and vegetative buds at the top of shoot, with a clear line between these two
zones (Figs. 9, 10).
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Fig. 9. On the base nodes of plum one—year—old growth all the three meristematic domes
(b1, ¢, by) of a node differentiate into generative buds (Mici¢ et al., 2015).

Ha 6asnum HoOycuma jeono2o0uumsux npupacma uabiee cée mpu Mepucmemamcke Kyne
nooyca (b1, €, by) Jupepenyupajy y cenepamusne nynowxe (Micic et al., 2015).

I1. Morphological characterization of the moment of change of meristem
character

In plums, as a species belonging to the genus Prunus, growth of shoots ends
by rejection of apical meristem (Fig. 11), which is a basic characteristic of
sympodial branching (Mi¢i¢ and DPuri¢, 1995). A consequence of shoot apex
rejection, is morphologically identified at all shoots apices showing rejected leaf
scars by the side of terminal buds and a scar of abscission zone of the rejected
shoot apex (Figs. 12, 13, 14). Our research (Mici¢ and Puri¢, 1995) shows that the
growth of shoots in other species of genus Prunus ends the same way, while Kostes
et al. (2014) reported that sour cherry, peach and almond have monopodial,
whereas apricot has simpodial branching.
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Fig. 10. Zones of dominant representation of vegetative and generative buds on the
nodes of certain species of stone fruit trees (C — central position on a node; B1 and
B, — lateral positions on a node). Exclusively generative buds are formed in all
species of stone fruit trees on node lateral positions. Generative buds are formed in
the central position of a node in growth base, whereas vegetative buds are formed
in the upper zone. The border between the two of them is always clearly expressed
(adapted from: Mic¢i¢ and Puri¢, 1995).

3one domunanmmue 3aCmynbeHOCMU 8e2eMAMUSHUX U 2eHEPAMUBHUX NYNObAKA HA
HOOycuma nojedunux epcma kowmuuasux eohaxa (C — yenmpanna nosuyuja na
nooycy, B1u By — 6oune nosuyuje na noodycy). Koo ceux epcma xowmuuagux
sohaxa na 6ounuM nosuyujama Ho0yca Gopmupajy ce UCK/bYUUBO 2eHepamueHU
nynosyu. Ha yenmpannum nosuyujama na nooycy y 6asu npupacma gpopmupajy ce
2eHepamuHu Nynosyu, d y 6puiHom oujeny eecemamusnu nynosyu. I panuya
uzmely wux ysujex je jacno uspasicena (aoanmupano npema Mici¢ and Purié, 1995).
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Fig. 11. Morphological indicators of plum shoot apex growth: S — Shoots apex in a
vigorous growth — the ratio of the size of leaves is in correlation with growth
dynamics; T — The first symptoms of the beginning of shoot growth braking —

evident is a difference in the size of leaves at the shoot apex compared
to those directly below the apex.

Mopgonowku nokazamesu pacma epxa miaoapa uwibuse: S — epx mraoapa y
UHIMEH3UBHOM NOPACMY — O0HOC 8EIUNUHE TUCTO8A je Y KOPEAayuju ca OUHAMUKOM
nopacma; T — npeU CUMNIMOMU ROYEMKA KOYEHA PACA MAAOAPA — U3PANCEHA je
PA3IUKA Y 6EIUYUHU TUCMOBA HA 6PXY U IUCHO8A HENOCPEOHO UCROO 8pXA MAA0APA.

A relation between morphological indicators of growth braking i.e.
rejection of apical meristem and determination of buds at nodes, was determined
by a dynamic cutting of the upper part of shoots (Mic¢i¢ and Puri¢, 1995; Miéi¢ et
al., 1998), i.e. making apical dominance of those nodes that have previously been
found to be giving exclusively generative buds in their normal growth and
development (Fig. 15). By bringing these nodes into apical dominance, it was
found out that meristematic domes at these nodes maintain their vegetative
character until the moment of occurrence of growth braking symptoms and apical
meristem rejection (Figs. 16, 17, 19AD and 19AE).

By bringing meristematic domes of the same positions in apical dominance
after rejection of apical meristem, they shall differentiate into generative buds
(Figs. 18, 19AF) the same way as it happens in a normal growth of shoots. This
means that meristematic domes of these nodes had already been irrevocably
directed into the program of generative differentiation.
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Fig. 12. Morphological indicators of plum shoot apex growth: U - shoot growth stopped
(shoot apical leaf — sal reached normal size), in course is formation of abscission zone for
rejection of a shoot apex; V - appearance of shoot apex after the rejection of apical
meristem, rsa — a scar of rejected shoot apex (Mic¢i¢ and Puri¢, 1995).

Mopdghorowku noxazamesu pacma pxa miaoapa uiwvuse: U — pacm maadapa 3aycmaeben
(8pwnu tuem mnadapa — Sal, docmueao Hopmanny eeruuuny), y moxy je gpopmuparse
ancyucHe 30mne 3a o0bayusarse pxa maaoapa, V —uzeneod pxa Maadapa nociuje
006ayusara anUKAaIHoO2 Mepucmemad, ISa — 0XCUbaK 00 006aueHo2 8pxa Miaoapa
(Miéi¢ and Purié, 1995).

. R ‘\ \ <> .

S RE
Fig. 13. Morphological characterization of shoot apex rejection: W — longitudinal
histological section of shoot apex immediately after rejection of the apical meristem. X — on
the apices of all annual growth in the rest period, near the apical buds, one can observe
rejected leaves scars and rejected apical meristem scars (rsa —scar of rejected shoot apex)
(Mici¢ et al., 1998).

Mopgonowka kapakmepusayuja oobayusarsa spxa mraoapa: W — y30yxcHu xucmonowku
npecjex 8pxa maaoapa HenocpeoHo no 000aAYUArkY anuKkaiHoe mepucmema. X — Ha
epxosuma ceuxjeauoeodumfbux npupacmay nepuody mupoearoa nopet) BPUWHUX nyno/baxka

Youasajy ce 0xAcusYU 00 000AUEHO2 TUCA U OHCUBYU 00 000AUEHO2 ANUKATIHOZ
Mepucmema (1sa — ocmamax 00 odbauenoe epxa maaoapa)(Micic et al., 1998).
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Fig. 14. The structure of buds on the nodes of mixed fruit bearing shoots of plum tree
(adapted from Mic¢i¢ et al., 2015). To prove the moment of irreversible entering of
meristematic domes into generative differentiation program, important consideration relates
to the representation of the buds at the base nodes of growth. The graph illustrates that in all
the years of testing, in all three varieties tested, the central meristematic domes (C) of three
base nodes differentiated into generative buds (marked by blue line). By a dynamic bringing
of these meristematic domes into apical dominance by shoots pruning, one can determine
the moment when these meristematic domes will not maintain their vegetative character, i.e.
when the effect of apical dominance will have no influence on the course of differentiation
of meristematic domes at these nodes.

Cmpykmypa nynosaxka Ha HoOyCUMa Mjeuosumux poOHUX 2paHyuya wasige (a0anmupano
npema Mici¢ et al., 2015). 3a 0oka3zusarbe MomeHma HenoBPAMHO2 YIACKA
MEPUCMEMAMCKUX KVRA Y 2EHEPAMUGHU RPocpam Oupepenyujayuje 6umna Koncmamayuja
00HOCU Ce Ha 3aCMYN/beHOCH NYRObAKa Ha 6azHum Hodycuma npupacma. Ha epapuuxom
npUKasy 6uou ce 0a cy y C6UM UCNUMUBAHUM 200UHAMA KOO C8e MPU UCNUMUBAHE COpme
yenmpanne mepucmemamcxe kyne (C) na mpu b6azna nooyca oupepenyupane y
2eHepamughe nynoseke (03Ha4eHo NAA6OM TUHUJOM). [JuHAMUYKUM 0080)erbem 08Ux
Mepucmeammrux Kyna y anukaimy 0OMUHayujy npuxpaliusaroem maiaoapa, mojce ce
YMEPOUmu MOMEHAm Kada 08e Mepucmemamcke Kyne Helie 3a0pocamu gecemamugHu
Kapakmep, 00HOCHO, Kaoa eghexam anuxaine OomuHayuje nehe umamu ymuyaj Ha mox
oughepenyujayuje mepucmemamckux Kyna osux Hooyca.

12 Arposname, Boit. 17, 6p. 1, 2016, 1-18



Fig. 15 and 16. By pruning of shoots to
three basic leaves, these nodes are brought
to apical dominance. The effect of apical
dominance is that meristematic domes, by
their nodal position, in the spontaneous
growth and development, are irreversibly
directed to generative program of
differentiation, retain their vegetative
character, i.e. do not enter the program of
generative differentiation (Miéi¢, 1993).

*a, b, ¢, d: before cutting; a', b', ¢', d': after cutting

By successive bringing of meristematic domes into the apical dominance,
with their nodal positions, in their spontaneous growth and development,
inevitably directed to generative program of differentiation, it is possible to
precisely determine the moment when the apices of these buds are irreversibly
directed from vegetative phase into generative program of differentiation. Namely,
the shoots pruning during vegetative differentiation of meristem of lateral buds (a,
b, ¢), results in the formation of vegetative buds, whereas shoots pruning after
their entering the generative program of differentiation (d) will not affect a further
course of differentiation and generative buds will be normally formed (see Fig. 19),
(Mi¢i¢, 1993).
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Fig. 17. Longitudinal histological sections of buds in leaf axils at nodes that, by pruning of
shoots, were successively brought into apical dominance and retained their vegetative
character: Y — apex in the middle of vegetation; Z — apex in the rest period.

V30yorcnu xucmonowxu npecjeyu nynosbaka y nazyxy JUCma Ha HOOYCUMA Koju Cy
CYKYeCUBHUM NPUKpahusarem Maiadapa 0080heru y anukaiky OOMUHAYUJY u Koju cy
3a0pacanu eecemamuenu kapaxmep: Y — anexc cpeounom gecemayuje; Z — anexc y

nepuody Mupoearsa

shoots, were successively brought into apical dominance from the moment of stopping of
growth and rejection of shoot apex: AA) expansion and elevation of apex; AB) occurrence
of the first primordial elements of flower axis; AC) initial.

Y30yoicnu xucmonowxu npecjeyu nynosaxa y nasyxy iucma Ha HOOYCUMa Koju cy
CyKyecugHum npuxpahuearbem mMiaoapa 008ohenu y anukainy OOMUHAYUjy 00 MOMeHma
npecmanka pacma u oobayusarea pxa miadapa: AA) wuperse u uzousarwe anexca, AB)
nojasa npeux npumopoujannux eremenama ocosure yeujema; AC) unuyujanna
Jugpepenyujayuja nabopa koju 0ajy yawuune aucmukie u 3u0 yawuuHoz yoyomerba Ha
nPUMOPOUJU YBjeMHO2 NYNO/bKA.

ArposHame, Boi. 17, 6p. 1, 2016, 1-18
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Fig. 19. The buds formed on top of pruned shoots (see Fig. 16): AD and AE — buds that
retained vegetative character (pruning conducted before rejection of shoot apex); AF
— buds that differentiated in generative buds after being brought into apical dominance
after rejection of shoot apices, (Mici¢ 1993).
Ilynomsyu dhopmuparnu na epxy npukpahenux maaoapa (sudjemu Cn. 16.): AD u AE —
RYROBYU KOJU CY 3A0PAHCANU ecemamuiu kapakmep (npuxkpahugarse uzgedeno npuje
oobayusara spxa miaoapa);, AF — nynossyu xoju cy oupepenyupanu y eenepamusre
nynospKe nociuje 0080herpa y anuKkainy 0OMuHayujy no 000ayuearsy epxa miadapad.

Fig. 20. The appearance of shoot tip just before the rejection of shoot apex (AG).
Morphological appearance of lateral buds in the middle part of shoot in which the process
of initial differentiation of flower primordia was determined at the histo—morphological
level (AH, AI), (Mi¢i¢ et al., 2015).

H3zened nynomaxa na Hodycy nenocpeoro npuje oobayusarba pxa miadapa (AG).
Mopghonowixu uzened 60uHUX NYNOBAKA Y KOJUMA je HA XUCTO-MOP@OIOUWKOM HUBOY ymepheH
npoyec unuyujaire ougepenyujayuje npumopouja yeujema (AH, Al), (Mici¢ et al., 2015).

Stopping of the growth of a shoot apex (Fig. 20. AG) is a reliable
morphological indicator of the apices of node lateral buds entering irreversible into
a generative program of differentiation (Fig. 20. AH, Al).

From this morphological indicator to the initial changes at the histological
level that confirm processes of differentiation of initial structures of the flower
axis, it is available for the study of molecular characterization of reprogramming of

vegetative meristem into generative apex.
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Algorithm of these processes makes it clear that extraction of the apex, for
the purpose of molecular characterization of meristematic domes which were
determined or entered into a process of generative differentiation, should be
performed from lateral buds of a node (bl, b2). For molecular confirmation of
retention of vegetative character, meristematic domes should be taken from central
buds of a node at the upper part very of a shoot, as it is illustrated at Fig. 21 (see
also Figs. 10 and 14).

rre I

'\l AK

Fig. 21. Schematic view of method for extraction of apices for molecular characterization
of meristem transformation from vegetative to generative meristem: AJ — apex of
vegetative character (c — apex of a bud centrally positioned at a node at the upper part of a
shoot; rrc — remnants of removed cover leaves (See Fig.10 and 14); AK — apex in which
there is a process of determination of meristem of generative character: by, b, — apices of
buds laterally positioned at nodes; rrc — remnants of removed cover leaves, but this can not
be confirmed on histological level.

Llemamcku npuxas memooe eKCmpaxyuje anekca 3a MOJeKyiaphy KapaKmepuzayujy
mpanchopmayuje mepucmema u3 8e2emamusHo2 y 2enepamughu mepucmem. A — anexc
secemamuenoz kapaxkmepa (C — anexc NynomKa YeHMpAaiHo2 noLodicaja Ha Hooycy, IfC —
ocmayu omrnoweHux nokposnux aucmuha) (eudjemu Cn. 101 14); AK — anexc y xome ce

008uja npoyec demepmunaylje Mepucmema 2eHePamueHO2 Kapakmepa u 0cmaJie CeKGeHye
Ooupepenyujayuje cenepamusnux nynosmsaxa (b1, by — anexc nynowaxa 6ouno
ROBUYUOHUPAHUX HA HOOYCUM@), TC — OCIMamyu OMKIOHEHUX NOKPOGHUX aucmuha, aiu 060
He Modice bumu nomepheHo Ha XUCMOLOUKOM HUBOY .

Conclusion

Differentiation of generative buds and blooming are a prerequisite for
fruiting of plants. Fruit trees are perennial policarpic plants and differentiation of
generative buds is preceding the year of fruiting. Knowing the moment of
transition from the vegetative to generative phase of differentiation, as well factors
that affect this process, are crucial for the implementation of pomotechnical
measures aimed at regular fruiting. In the pree-moleculal markers era, the basic
method of determining the transition to generative differentiation were histological
analysis of buds and meristematic domes.

Molecular techniques now allow the determination of the moment of transition
to the generative differentiation but also the determination of flowering genes.
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The extraction of the apex, for the purpose of molecular characterization of
meristematic domes which were determined or entered into a process of generative
differentiation, should be performed from lateral buds of a node, while for
molecular confirmation of retention of vegetative character, meristematic domes
should be taken from central buds of a node at the upper part very of a shoot.
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Mopdonomika kapakTepr3alyja mymnojbaka JOHOpa anekca 3a
MOJIEKYJIapHO MOTBphUBame nudepeHimjairje MepucTema y
TpajHa TKMBa KOJ| KolThyaBux Bohaka (Prunus sp.)

Huxona Muhuh!, Fopnana Bypuh?

Y omonpuspeonu paxynmem, Yuueepzumem y Barwoj JIyyu, Penyénuxa Cpncka, BuX
2Uncmumym 3a cenemuuke pecypce, Yuugepzumem y Baroj Jyyu

Caxerak

MornekynapHa TOTBpJa mpolieca TUQepeHirjannje MEepUCTEMCKIUX TKUBa
OmJbaka MPBEHCTBEHO C€ 3aCHUBA HA XUCTO-MOP(OIIONIKO] KapaKTepH3alrju TKIBa
y KojuMa ce€ OBHW Tpolecd jaemaBajy. Konx Bumierogummux Owibaka - Bohaka,
NO3HABAk€ OBUX IMpolleca je BaXXHO JAa OM ce JAedHHUCATM AWHAMHKA H
MOMOTEXHUYKH TPETMaHW, ajld M Jia ce WACHTHU(HKYjy TE€HH OJrOBOPHH 3a
JeTepMUHAIMjy aleKkca W HHXOBO YCMjepaBambe y TeHepaTuBHY ¢asy ande-
pennmjanuje. Koja TexHuka excTpaknyje anekca he Outu npuMjemeHa 3aBHCH O
CTPYKType MyIoJbaKa, OJHOCHO Jia JIM arekc JudepeHnrpa caMo y reHepaTuBHE
€JIEMEHTE — YKCTO I[BjETHH IYIOJbIM, WK JU(eEpeHIyjalyja uae y aBa Mpasia:
IudepeHnrjanmja JMCHUX TMPUMOpPAMja ca OOYHMM MEPHCTEMCKHM Kylnama H
JudepeHnrjanmja TeHepaTUBHUX elieMeHaTa IBUjeTa Ha BpXy WM OOYHO Ha
aneKkcy - MjeloBHTH mymnoJblin. Bohke poma Prunus wmmajy 4mMcro I1BjeTHE
MYTOJbKE U 32 OBY CBPXY C€ y3MMa LIMjeNu anekc, n3mehy NoKpoBHUX JucTuha, ca
00YHMX MO3MIMja CBHX KOJATEpaJHUX MyNoJbaka Homyca. MoMeHaT MOKpeTama
JeTepMHUHAIMje W JWHAMHUKA JUQepeHlrjanrje TeHepaTHBHUX IyMoJbaka Cy
PasIMYUTH Ha Pa3IUuYMTHM TUIOBUMA IpupacTta. 300T TOra je HEONXOJHO Ja ce
3Ha BpHjeMe MpecTaHKa pacTa Miafapa KOjH je y Kopelaluju ca JeTepPMHUHALIN]OM
armekca. Bohke poma Prunus 3aBpmaBajy pacT miazapa oa0alMBameM Bpxa, a
BpHjeMe 0/10alMBaka 3aBUCH OJ1 THIIA, Ty)KUHE U MOJI0XkKaja Mitajiapa.

Kwyune pujeyu: nerepMuHaIyja, eKCTpaKifja MEpUCTEMa, TCHEPATHBHH ITyTIOJBIIN
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