ac

Ll s R e R g (7 po

Journal of Mountain Agriculture on the Balkans, vol. 11, 7, 2008, (1569-1581)
Research Institute of Mountain Slockbreeding and Agriculfure, Troyan

MUKPOPA3SMHOXABAHE HA KITOHOBA MNMOAJTIOXKA 3A YEPELLA
GISELA 6 (PRUNUS CERASUS X PRUNUS CANESCENS)

Nl. Hayesa, IN. Nepyesa

Hremumym no ogowapemeo — (nosdue

MICROPROPAGATION OF ROOTSTOCK FOR CHERRY GISELA 6
(PRUNUS CERASUS X PRUNUS CANESCENS)

/

L. Nacheva, P. Gercheva

Fruit Growing Institute — Plovdiv

PE3KOME

BaxeH enemMeHT Ha CLBPEMEHHOTO
OBOWAPCTBO € Cb3A8BAHETO Ha HOBW
NOANOXKWA 33 OTAENHNTE OBOWHW BUAOBE
M NPOYYBAHETO HA NOBEAEHWETO UM B
pa3nu4Hu COPTOMOANOKKOBM KOMOMHaLMM
npu pasHoobpasHa NCYBEHH "
KnumaTuyHn ycnoeus. Mo Ta3n npuuvHa
OT roNAMO 3Ha4YeHue 2 ga ce paspabotsar
METOAN 338 MacoBOTO UM Pa3MHOXaBaHe
B UH 8UMPO YCNOBUA,

LlenTa Ha HacTosALeTo uacneasaHe
e pga ce paspaboTtu edhekTusHa cuctema
3a pasmMHOXaBaHe Ha  yepelwosaTa
noanowxka Gisela 6 (Prunus cerasus X
Prunus canescens).

B onutute ca wusnonsysaHu 10
XPaHUTENHW CPeau 33 MyNTUNNUKaUns
Mpoy4yeHO & BNUAHUETO Ha BKMHOYEHUTE B
cpeaure wMakpoenemenHtTw (MS u QL),
PacTexHU perynatopu W BbrnexwapaTtu
BbPXy KOeMUUMEHTa Ha MyNTUNNKUKALMA
U BUCOYUHETE H2 MUKPOPACTEHUATA.

Han-pobpu pesynTaTtu ca
nony4eHW Ha xpaHwTenHu cpeau VM4
(MS conu, 2.5 uM BAP, 0.005 puM IBA,
3axaposa 15g/l u copduton 15g/l) n VM6
(MS conu, 2.5 uM BAP, 0.057 uM |AA,
3axapo3a 158a/l wu copbuton 15g/).
W3nonzysaHeto Ha kombBuHauus oOT

SUMMARY

An important element in modemn
fruit-growing is the establishment of new
rootstocks for the fruit species and
carrying out studies on their habits in
different cultivar-rootstock combinations
under varied soil and climatic conditions.

That is why it is very important to
develop methods for therr mass
propagation under in vitro conditions.

The aim of the present study was to
work out an efficient system of
propagation of the sweet cherry rootstock
Gisela 6 (Prunus cerasus x Prunus
canescens).

Ten nutrient media for multiplication
were used in the experiment. The effect of
the macroelements (MS and QL), growth
regulators and carbohydrates included in
the media, on the multiplication rate and
on the height of the microplants was
studied.

The best results were obtained on
nutrient media YM4 (MS salts 2.5 uM
BAP, 0.005 uM IBA, 15 g/l sucrose and 15
g/l sorbitol) and VM6 (MS salts, 2.5 pM
BAP, 0.057 uM IAA, 15 g/l sucrose and 15
g/l sorbitol).
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copbuton n 3axapo3a uma NonoXuTeneH

ecexr BbpXy pa3suTWeTo Ha
MUKpOpacTeHusATa, npw KOETO
KOE(PUUNEHTBT Ha  MynTAnNnuKauus

HapacTea A0 5 — HaW-BUCOK OT BCUHKM
U3NUTBEHW BapUaHTH.

KniowoBu agymu: Gisela 6,
MUKPOPazMHOXaBaHe, 3axapoaa,
copbuTton

Manon3syBaHu cbKkpaweHus: BAP-
6-benzylaminopurine; I1BA-indole-3-butyric
acid; NAA-a-naphthaleneacetic acid; |AA-
indole-3acetic acid, 2iP - 2-Isopentenyl-
Adenin; TDZ - Thidiazuron, PPFD-
photosynthetic photon flux density.

yBO[

BaxeH enemeHT Ha
CLBPEMEHHOTO  OBOLUApPCTBO €
Cb3[1aBaHETO Ha HOBW MOAMNOXKW
32 OTAEnHUTE OBOLUHW BUAOBE W
npoy4BaHe Ha NoBeAEeHWeTO UM B
paznu4yHmn COPTONOANOXKOBU
komBuHauuu npu pasHoobpasHu
NOYBEHU W KNUMaTUYHU YCnoBMA,
Mo Tasum npuynHa OT TrONSAMO
3HaveHve e paa ce paspabortar
MeToau 3a MacoBOTO UM

pasMHOXXaBaHe B UH 8UMPO
ycnosus, koeto ©Own ocurypuno
nonyyasaHeTo Ha ronsamo

KONWYECTBO rEHETUYHO €AHOPOAHU
pPacTeHus B KpaTkn CPOKOBE.
YepewosaTta NOANOXKa
Gisela 6 (Prunus cerasus X Prunus
canescens) e ymepeHo [0
cnabopactawa » ce cuyuta 3a
nepcnekTMBHa 3a pas3sBUTUETO Ha
MOAEPHN WHTEH3WBHW YepeLuoBu
HacaxaeHuss. WMayyaBaHeto U B
NOYBEHO-KNUMATUHHUTE  YCNOBUA
Ha Hawara cTpaHa btu gonpuHecno
3a pasBuTHETO n
MHTEeH3ncbuunpaHeTo Ha

Using the combination of sorbitol
and sucrose had a positive effect on the
development of microplants and the
multiplication rate increased up to 5 — the
highest of all the tested variants.

Key words: Gisela 6,
micropropagation, sucrose, sorbitol

Abbreviations: BAP-6-
benzylaminopurine;  IBA-indole-3-butyric
acid, NAA-a-naphthaleneacetic acid; IAA-
indole-3acetic acid; 2iP - 2-Isopentenyl-
Adenin, TDZ - Thidiazuron, PPFD-
4 photosynthetic photon flux density.

INTRODUCTION

An important element of
modern  fruit-growing is the
establishment of new rootstocks
for the fruit species and conducting
studies on their habits in different
cultivar-rootstock combinations
under varied soil and climatic
conditions.

That is why it is very
important to develop methods for
their mass propagation under in
vitro conditions, which would
provide for obtaining huge
amounts of genetically uniform
plants for a short period of time.

The sweet cherry rootstock
Gisela 6 (Prunus cerasus x Prunus
canescens) has a moderate to
poor growth and it is considered to
be perspective for the development
of modern intensive sweet cherry

plantations.

Studies on that rootstock
under the soil and climatic
conditions in our country will

contribute to the development and
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YepeLloBoTO
Bvnrapus.

lMoHacToswem B HayyHaTa
niutepatypa He CcMe OTKpunu
nHdopmayuus 3a oTrnexgaHeTo n B
UH 8UMPO KynTypa.

LlenTta CE| HaCTOSALLETO
uscnegsaHe 6e pa ce paspabotm
edekTusHa cucrema 3a
MUKPOpa3MHOXaBaHe Ha
Yyepewosara nognoxka Gisela 6.

npou3soacteo B

MATEPUAIT U METOOU
PacTtutenexn matepuan
WacnepsauuaTa ca
nposeneHn c yepeLuoBaTa
noAanoxka Gisela 6 B
naboparopusita no
buotexHonorum Ha WHCTUTYT no
Oeowapcteo - [lnoegus B
nepuoga 2006 — 2007 roa.
W3xoauute pacteHus ca

ceoboaHn OT BUpyCM u ca
oTrneAaHn B nNoOne-u3onartop Ha
WHctutyt no Osowapctso -
Mnosaus npwm HenpekbcHaT
thuTocaHMTapeH KOHTpon.

BbBexnaHe B uH eumpo
KynTypa

BeretatusHn BpbxyeTa oOT
noAnoxkarta ca B3eTUu B HA4anoTo
Ha seretauusTta. CtepunusaumsaTa
Ha eKCnnaHTUTe e W3BbLpLIeHa no
cTaHgapTHa npoueaypa:

« [[pomuBaHe c Tevalwa soga
3a 1 vac;

e CnupTt 30 sek;

5% pasTBOp Ha Kanuwes
xunoxnoput 3a 5, 7 unu 9 MunHyTH,

e TPUKPATHO NpPOMUBAHE CEC
cTepunHa aectunupasa soga 3a 1,

intensification of sweet
production in Bulgaria.

cherry

Until now we have not found

any information in  scientific
literature about its in wvitro
cultivation.

The aim of the present study
was to work out an efficient system
for micropropagation of the sweet
cherry rootstock Gisela 6.

MATERIAL AND METHODS

Plant Material

The experiments were carried
out with the sweet cherry rootstock
Gisela 6 at the Laboratory of
Biotechnologies of the Fruit-
Growing Institute — Plovdiv in the
period 2006-2007.

The source plants were virus
free and were grown in the isolated
field of the Fruit-Growing Institute -
Plovdiv under continuous
phytosanitary control.

Establishment of in vitro
culture

The vegetative shoots tips of
the rootstock were collected in the
beginning of vegetation.

The explant sterilization was
conducted following the standard
procedure:

* Washing with tap water for
an hour;

e Alcohol — 30 sec.;

5% solution of calcium
hypochlorite for 5, 7 or 9 minutes;

e Washing with sterile water



51 10 MUH. three times for 1, 5 and 10 min.
Taka obpaborenurte The thus processed explants
ekcnnaHtTy ca 3anaraim B | were plated on nutrient media

XpaHutenuu cpeau Ha 6asarta Ha
MS (Murashige and Skoog, 1962)
c n Oes pobaBka Ha pacTexHu
perynaTopu.

based on MS (Murashige and
Skoog, 1962) with and without
growth regulators added.

MynTtunnukauums Multiplication
WanonssaHute XpaHUTENHM The nutrient media used for
cpeau  3a  MynTunnukauus  ca | multiplication were presented in

npeactaBexn 8 Tabnuua 1.

Table 1.

Tabnuua 1. XpaHutenHu cpeau 3a MynTunnukauua sa YyepewoBara NoOANOXKa

Twsena 6
_Table 1. Nutrient media for multiplication of cherry rootstock Gisela 6
Makpoeneme 3axapo Copt
Bapwa+ HTW 3a Ton
™ Macroeleme BAP IBA NAA I1AA Sucrose  Sorbif
Variants nts uM UM pM LM (Su) g/l (Sb) ¢
VM 1 MS 25 0.005 30
VM 2 MS 25 0.005 30
VM 3 MS 25 0.057 30
VM 4 MS 25 0.005 15 15
VM 6 MS 2.5 0.057 15 15
VM 7 MS 2:5 0.005 30
e LP 2.5 0.005 30
M3 50%MS 1 0.005 30
M4 MS 1 0.005 30
M5 50%MS 25 0.005 30

Bpbxyeta ¢ BUCOYMHA OKONO Shoots about 5-7 mm were
5-7 mm ca 3anaranu 8 enpyseTku | set in test-tubes (a diameter of 22
¢ pguametep 22 mm ¢ 5 ml| mm) with § ml of nutrient medium.
XpaHuTenHa cpega.

Cnen 3 ceaMUyHo After a 3-week period of
KynTuBupaHe Ha cboTBeTHUTE | cultivation on the respective
XpaHUTenHu cpeauM ca otueteHu | nutrient medium the number of
Bpoir HoBooBpaaysanu | newly formed shoots higher than 5
netopactyeta Hag 5 mm | mm (multiplication rate-Km) and
(koeduuneHT Ha mynTunnukauus — | average height of the shootlets
Km) u cpegHa BucoymHa Ha | (mm) were reported.
netopacrye.

BkopeHsiBaHe Rooting
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MukpopacTeHusTa ca
BKOPEHABAHW HA  XpaHUTENHW
cpeau MS G HamanexHa
HanonoBMHa KOHLUEHTpauus Ha
makpoenemeHTun, 1 uM IBA u 20g/
3axaposa.

Beuukn uH sumpo pacTteHus
ca KynTMBUpPaAHM B Kamepa C
Temnepatypa 22+2°C "
¢doTtonepuoa 16/8 vaca (40 umol
m?s’ PPFD).

Apanrauus

PacTteHusta ca apantupaHv
B Cakcumkn ¢ TopdeHo-nepnutHa
CMEC, TMOCTaBEHVW BbB BIAKHU
kamepu, npu TemnepaTtypa 20+2°C
n ¢otonepuog 16 yaca (60 umol
m?2s” PPFD).

3a BCEKU BaApPUaHT
XpaHuTenHa cpepa ca sanarasu no
30 pacteHua. EkcnepumeHTbT e
NPOBEAEH TPUKPATHO.,

PE3YNTATU U OBCBXOAHE
Mpn BCUYKM BapuaHTM Ha
cTepunuaaums ca nonyveHun 85%-
100% crtepunHu ekcnnaHtn. Han-
noaAxXoARALL0 e 5 MWUHYTHO
TPeTUpaHe ¢ Kanuues XUnoxnoput
3a Bpbxyeta WU 7 MWH. — 3a
cTebneHn cermeHTn. [lpu Te3n
TpeTUpaHus ce ocwurypsiea Hag
85% creneH Ha obes3zapassiBaHe,
EKCNMaHTUTE Ca CBEXM, 3eneHu u
KU3HEHN 1 UMAT BUCOKA CTEMEeH Ha
agantauuMs KbM  UH  8UMpPO
yCnoBus.
Pesyntatute oT U3NUTBAHETO
Ha  XpaHUTeNHW cpean  3a
MYNTUNNUKaUMA Ha YepeluosaTta
NnoaNoOXKa Gisela 6 ca

The microplants were rooted
on nutrient medium MS with half-
strength macroelements, 1 uM IBA
and 20 g/l sucrose.

All the in vitro plants were
cultivated in a growth chamber at a
temperature of 22+2°C and 16/8
hour photoperiod (40 umol m? s
PPFD).

Adaptation

Adaptation of plants was
carried out in pots with peat-perlite
mixture put in humid chambers at a
temperature of 20+2°C and a
photoPeriod of 16 hours (60 pmol
m?s” PPFD).

For each variant of nutrient
media 30 shoots in three

| repetitions were set.

RESULTS AND DISCUSSION

In all the variants of
sterilization 85% — 100% of sterile
explants were obtained.

The most suitable proved to
be the 5-minute treatment with
calcium hypochlorite for the tips
and 7-minute treatment for the
shoot segments,

In those over 85%
disinfection was obtained and the
explants were fresh, green and
vital, displaying a high level of
adaptation to in vitro conditions.

The results of testing the
variants in nutrient media for
multiplication of the sweet cherry
rootstock Gisela 6 were presented



npeacrTaBeHn Ha urypa 1.

Multiplication rate (Km)

0 dmt

VM1 VM2 VM3 VM4 VM6 VM7 C

| in Figure 1.

M3

M4

M5

@Gur. 1. BnuaHue Ha CcbCTaBa Ha XPaHWUTENHMTE cpeau BbpXy KoeduuueHTa Ha
MynTunnukauus (Km) npu yepewosara nognoxka Gisela 6 (Prunus cerasus x

Prunus canescens)

Fig. 1. Effect of nutrient media on the multiplication rate (Km) of cherry rootstock

Gisela 6

PacreHuara oT BCUYKM
BapuaHTU ca cBexu, 3enexHn, tes
nokamesssaHe Ha BpbXYeTa UNu
nacra. He e YCTaHOBEHO
BCTHKMABAHE. Han-Bucok
KOemMUUMEHT Ha MyNTUNNUKaums e
NOCTUIHAT Ha XpaHUTENHW cpeau
VM4 (MS conu, 2.5 uM BAP, 0.005
MM IBA.  3axaposa 159/ w
copbuton 15g/l) u VM6 (MS conm,
25 pM BAP, 0.057 uM IAA,
3axapo3a 15g/l u copbuton 15g/1).

MNpoy<eso e BNUAHMETO Ha
OTAENHUTE DaKTopu BMA M
KOHLEHTDaUMS Ha MaKpOeneMeHTH
B XpawuTensara cpeaa, Bua W
KOHUEHTDaUMS Ha  LUATOKUHWUHMU,
ayKcuHu W EnrmexuapaTti, Bbpxy
KOEUUMERTE Ha MYNTUNNUKAUUS
W BUCONYMHET3 HA UH 6UMPO
pacteHusTa

The plants in all the variants
were fresh, green, without
developing brown tips or leaves.

Vitrification was
established.

The best results were
obtained on nutrient media VM4
(MS salts, 2.5 uM BAP, 0.005 pM
IBA, sucrose 15g/l and sorbitol 15
g/l) and VM6 (MS salts, 2.5 yM
BAP, 0.057 uM IAA, sucrose 15 g/l
and sorbitol 15g/1).

not

The effect of several factors
was studied — the type and the
concentration of macroelements in
the nutrient medium, the type and
the concentration of cytokinins,
auxins and carbohydrates.

When comparing the variants
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Mpw cpaBHsiBaHe Ha
BapuaHTW, KynTUBMPaHU Ha cpeau
C pasanu4yeH MuHepaneH cbcTas
(cpurypa 2) Ge ycraHoBeHO, 4e
Hail-ronsim Bpon netopacryerta Ha
pactedne (3.2) e nonyy4yeH Ha
cpeante ¢ makpoenemeHtv no LP
(Quorin and Lepouvre, 1977).

E-

explant
r L&)

-l

number of shoots per

-
|

MS 50%MS LP

AIA

cultivated on media of different
mineral content (Figure 2), it was
established that the highest mean
number of shoots per plant (3.2)
was obtained on media with
macroelements by LP (Quorin and
Lepouvre, 1977).

30
E ' Fa—
E 25
% 20
[=]
o
- 15
= 10
=l
2 5
Qa2 r L =

MS 50%MS LP

E/B

®ur. 2. BnusaHMe Ha MUHepanHMAa CBHCTAB Ha XpaHUTenHarta cpeaa Bbpxy
koeduuueHTa Ha MynTunnukauua — Km (A) U BUcouyMHaTa Ha pactedunTa (B) npu

yepewoBara noanoxka Gisela 6

Fig. 2. Effect of macroelements in the nutrient media on the multiplication rate —
Kwm (A) and height of shoots (B) of cherry rootstock Gisela 6

Covwara cpega ctumynupa
HaW-CUNHO W HapacTBaHETO Ha

pacTteHuATa Ha BUCOYUHA.

BnusHueTo Ha wusnuTBaHuTe
KOHUEHTpauuM Ha  UMTOKWHWHA
BAP Bbpxy koedwuuueHta Ha
MYNTUNNMKAUMA HE €  SCHO
nspaseHo (cpurypa 3A). B cbuwoto
BpeMe cpegHata BWUCOYMHA Ha
HOBOChOPMUPAHUTE FETOPAcTU Ha
cpean C NO-BMCOKO ChbabpaHue
Ha BAP e no-ronsma (durypa 36).
ToBa ynecHsBa W  yckopsBa

The same medium also
stimulated most strongly the plant
growth in height.

The effect of the studied
concentrations of the cytokinin
BAP on the multiplication rate was
not obviously expressed (Figure
3A).

At the same time the average
height of the newly formed shoots
on media with a higher BAP
content was bigger (Figure 3B).

That made the process of



npoueca Ha MWKpOpa3MHoXasaHe | micropropagation

no

MW npaBum Tean cpeau
NOAXOARALUM 33 NPUNOXKEHME.

number of shoots per
explant

1/2MS 1/2MS

MS

O 25 ym BaP
AlA

O 1ymBap

easier and
quicker and those media — more
suitable.

height of shoots, mm
o

MS MS 1/2MS 1/2MS

O sumearld 25 mear

B/B

@ur. 3. BNuAHUE HA KOHUEHTPauuATa Ha UMTOKMHUHA BAP Bbpxy kKoedumumneHTa
Ha MynTunnukauma - Km (A) 1 BUcoymHara Ha pacrenmnaTa (B) npu yepewosara

noanoxka Gisela 6

Fig. 3. Effect of concentration of cytokinin BAP on the multiplication rate — Km
(A) and height of shoots (B) of cherry rootstock Gisela 6

LvtokmuuustT BAP Hamupa
LUMPOKO  NPUMOXEHUe npu  WH
BUTPO KyNTUBMPAHETO Ha Yepewa.
Dziedzic and Malodobry (2004)
U3nNon3saT XxpaHuTenHa cpega no
MS, oboratena ¢ 0.5 mg/l BAP u

0.1 mg/l IBA npu
MUKPOpa3mMHOXKaBaHe Ha
4yepelwosute nognoxku [wmsenad
(Gisela), Weiroot 10, Damil,

Edabriz, Maxma n PHL 84. Muna
et al. (1999) cvobujaBaT 3a BMCOK
KOEMULMEHT Ha MynTUNNMKauus
(Murashige and Skoog, 1962) npu
noanoxkara Maxma 14,
KyntuempaHa Ha MS xpaHuTtenHa
cpeda c 444 uM BAP n 0.49 uM
NAA. TlMpu uacnensaHe BNUSHUETO

The cytokinin BAP has found
wide application in sweet cherry in
vitro cultivation.

Dziedzic and Malodobry
(2004) used MS nutrient medium
enriched with 0.5 mg/l BAP and 0,1
mg/l IBA in micropropagation of the
sweet cherry rootstocks Gisela 5,
Weiroot 10, Damil, Edabriz,
Maxma and PHL 84.

Muna et al. (1999) reported

about a high coefficient of
multiplication  (Murashige and
Skoog, 1962) for Maxma 14

rootstock cultivated on MS nutrient
medium with 4.44 yM BAP and
0.49 uM NAA. When studying the
effect of cytokinins on the



Ha UUTOKMHUHUTE BBPXY MH BUTPO
pasMHOKaBaHeTO Ha 4YepeLloBus
copt JlanuHc, Ruzic and Vujovic
(2008) ycraHossBaT, u4e BAP
(5uM) B komBuHaums ¢ 0,5 uM IBA
fNaBa Hau-BUCOK KoeUUUEHT Ha
MYNTUNNMKaUWS B CpaBHeHWe C
KuHeTuH, 2iP n TDZ.

Mo oTHOweHMe Ha Buaa Ha
BKIIOMEHUS B cpegaTta aykcuH be
yCTaHOBEHO, Y€ Han-ronsm Opon
wytyeta Ha pacteHue (2.83) wu
Han-nobbp npupacT ca nony4YyeHn
Ha XxpaHuTenHu cpeam ¢ NAA

(courypa 4).

explant

number of shoots per

AIA

multiplication rate of the sweet
cherry cultivar Lapins, Ruzic and
Vujovic (2008) established that
BAP (5 uM) in combination with
0,5 uM of IBA gave the highest
multiplication coefficient in
comparison with kinetin, 2iP and
TDZ.

Concerning the type of the
auxin included in the medium the
highest , multiplication rate (2.83)
and the biggest increment length
were obtained on nutrient media
with NAA (Figure 4).

01 1
2
20
15

10

height of shoots, mm

B/B

Qur. 4. BnusHve Ha TMNA Ha ayKCUHa BLPXY koedMLMeHTa Ha MyNTUNNKKaLUaA —
Km (A) u BUcouMHaTa Ha pacTeHunTa (B) npu yepeworara noanoxka Gisela 6

Fig. 4. Effect of the type of the auxin on the multiplication rate — Km (A) and
height of shoots (B) of cherry rootstock Gisela 6

BuabT M KOHUEHTpauusita Ha
BKMIOYEHUTE B XpaHuTenHara
cpega  BurnexuapatM CUIMHO
nosnussaT passutveto Ha Gisela
6 wH sumpo. WsnonsysaHe Ha
komBuHauma oTr copbuton wu

The type and the
concentration of the carbohydrates
included in the nutrient media had
a proven effect on the
development of Gisela 6 plants.
The use of the combination of
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3axapo3a BOAM A0 NONTV ABOWHO |
HapacTeaHe Ha KoeduuWeHTa Ha |

sorbitol and sucrose caused a
double increase of the

MynTunnukauus. PactexsusTa ca 8 ' multiplication rate up.

OTNINYHO hnanonormMyHo

The plants were of an

CbCTORHWME, a HosooDpazysawuTe | excellent physiological status and

ctsbna  pgocrurat 225 mm | the newly formed stem reached up
(durypa 5). to 22.5 mm (Figure 5).
. ’ . 30
g : ] E
EE 3 © S ]
®8 " 0
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3 | 210
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(1) (1:1)
AJA B/B

@ur. 5. BnuaHKue Ha TMNA Ha BLIMEXWAPATHUA M3TOYHWUK BBPXY KOeUUHEHTAE Ha
myntunnukauma - Km (A) m BucOuYMHaTa Ha pacteHunaTa (B) npu yepewosarta
noanoxka Gisela 6

Fig. 5. Effect of the type of the carbohydrate supply on the multiplication rate —

Km (A) and height of shoots (B) of cherry rootstock Gisela 6

Monyyenute oT
eKCnepuMeHTuTe aa
MUKpPOpPa3mMHOXasaHe Ha
noanoxkarta 3a vepewa usena 6
nokassar U3KMNIOYUTENHOTO
3HaYeHve Ha Buaa "
KOHLEHTPALMATA Ha BKIOYEeHUTe B
XpaHuTenHuTe cpeau
BbrnexvapaTih, U B 4acTHOCT Ha
copbutona. Toih uma cTumynupad
ehekT Bbpxy KoeduuueHtTa Ha
MYNTUNNUKAUMA W HapacTBaHeTo
Ha HoBObOpMUpaHUTE pacTeHus.
B nocnegHuTe roavHW HAa TO3M
npobnem B HayyHata nuTepaTtypa

JaHHK

Data obtained from the
micropropagation experiments of
the sweet cherry rootstock Gisela 6
showed the great importance of
the type and the concentration of
the carbohydrates, especially of
sorbitol, included in the nutrient
media.

It had a proven effect on the
multiplication rate and on the
growth of the newly formed plants.
In the recent years special
attention has been paid to that
problem in scientific literature



ce obpbwa BCE NO-roNAMO
BHumanue (Marino et al., 1993;
Kadota et al., 2001).
W3acneaeanusaTa npu Buaosete ot
poa Malus w Prunus nokassar

U3KNIOYUTENHOTO  3Ha4YeHue Ha
BKMOYBaHETO Ha copbuton B
XpaHuTenHuTe cpenu.
CopbutonsT Hapen CbC

3axaposaTta € NbpBUYEH NPOAYKT
Ha oTocKHTE3aTa U OCHOBHA
TPaHcnopTHa tdopma Ha
Bbrnepoaa npu  AbPBECHUTE
Bnaoee oT Rosaceae (Bieleski,
1982, Wallaart, 1980).
KombuHupaHeto Ha copbuton u
3axapo3a foBulAaBa 3HAYUTENHO
KoeuUMeHTa Ha MynTUNNUKauus

M Npu Yepewosara MOAMOKKA |
Gisela 5 (Nacheva and Gercheva, |
2007).

MukpopacTeHusTa ca
BKOPEHSIBAHW Ha  XpaHwWTenHa
cpena, nokasana Han-pnobpu
pesynTtaTu npu HalmTe

EKCNEePUMEHTU 33 BKOpeHABaHe Ha
nognoxkata Gisela 5 (Nacheva
and Gercheva, 2006). Ta ce okasa
MHOro noaxoaswa u 3a Gisela 6 —
BKkOpeHuxa ce Hag 80% or
3anoxeHute pacresus. Coblyure

ca ajanTupaHu  ycnewHo u
NOArOTBEHW 3a 3acaxgaHe B
MUTOMHUK.

n3soau

Hain-nobpu pesyntatm npw
MUKpOpa3MHOXaBaHe Ha

yepewlosata nognoxka Gisela 6
ca nomnMyyYyeHU Ha XPaAHUTENHU
cpean VM4 (MS conu, 2.5 uM
BAP, 0.005 puM IBA, 3axaposa

(Marino et al., 1993; Kadota et al.,
2001). Studies on species of Malus
and Prunus genus showed the
great importance of adding sorbitol
to the nutrient media.

Sorbitol together with sucrose
is a primary product of
photosynthesis and the major
transport form of carbohydrates in
the tree species of Rosaceae
(Bieleski, 1982, Wallaart, 1980).

Combining  sorbitol and
sucrose increased significantly the
multiplication rate of Gisela 5
(Nacheva and Gercheva, 2007).

The microplants were rooted
on nutrient medium, which showed
the best results in our experiments
for rooting of rootstock Gisela 5
(Nacheva and Gercheva, 2006).

It proved to be very suitable
for Gisela 6 too — over 80% of the
plants set roots.

They were  successfully
acclimatized and prepared for
planting in a nursery.

CONCLUSIONS

The best results for
micropropagation of the sweet
cherry rootstock Gisela 6 were
obtained on nutrient media VM4
(MS salts, 2.5 uM BAP, 0.005 uM
IBA, sucrose 15g/l and sorbitol 15



15g/l n cop6uton 15g/l) n VM6
(MS conu, 2.5 uM BAP, 0.057 pM
IAA, 3axaposa 15g/l v copbuton
15g/).

B pesyntaTt OT npoBegeHuTe
EKCNEPUMEHTM Cca BbBEeAEHW B
KyNTypa, pasmMHOXeHW UH 8UMpo v
cbxpaHeHu B reHbaHka pacteHus
oT 4epewioBata noanoxka Gisela
6 (Prunus cerasus X Prunus
canescens), KOWUTO e ce
nanonaysar 3a bvaewm
n3cneaBaHuA v NOMNCKU ONUTHK.

BnarogapHocTu

Hactoswara paspaboTka
npeacrass 4acT OT pesynrartute,
nonydeHu B U3NbIHEHUE Ha
npoekt BM-36/2005, cduHaHcupaH
oT doHa ,HayyHn wuscnepsanus’
MOH.

g/l) and VM6 (MS salts, 2.5 uM
BAP, 0.057 uM IAA, sucrose 15 g/l
and sorbitol 15g/l).

As a result of the experiments
carried out, plants of the sweet
cherry rootstock Gisela 6 were
established in culture, in wvitro
propagated and stored in a
genebank to be used for further
studies and field experiments.
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