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c' Ba>KeH eneeear «e C1:>BpeMeHHoTo 
3< oeourepcreo e C1:>3AaBaHeT:l Ha HOalot 
rr nOAnO)f(KIo1 aa ctnen-are OBO!UHIo1 BIo1AOBe 
p:	 lot npoyxaaaero Ha noeeneaaeto lotM a 
Kl	 paana-ora co pro nonnox soea <oM6Y1Haulo1lo1 

npa paJHo06paJHIl ncyaeHItI 101nl 
Km"MaTYI~HIo1 yCIlOBIo1R no Ta3101 npwllo1Ha 

n or rOIlSlMO 3Ha~eHltle e Aa ce paJpa6:JTSlT 
31 MeTO.o." sa MaCOBOTO lo1M paJMHO>KaBaHe 
M B UH evmoo YCIlOBIo1Sl 
PI tlenra Ha HaCTOSlLlleTO aacneneexe 

ee Aa ce pa3pa60TIo1 erpeetaeaa CVlCTeMa
y' aa paaeaoxaeaae aa xepeuioeata 
n noA/iC»KKa Gisela 6 (Prunus ce-ases X 
KI Prunus canescens) 

B onlo1TIo1Te ca V13IloIl3yaaHIo1 10 
xpaHIo1TeIlHIo1 cpe.o.lo1 aa MYIlTrlIlnltlKalllo1Sl 

c:	 rtooy-eao e enaaaae-o aa exnoxeawre B 

ccenare MaKPaeIleMeHTVI (MS 101 al ), 
C paCTe;+<.HIo1 perynaropa 101 a'stnexanpara 
C B'bPXY «oetpauaeara Ha MyrTIo1I1IlIo1 Kalllo1Sl 
n 101 BIo1CO~Io1HaTa Ha MIo1KpopaCTeHIo1SlTa 
foJ HaLll-Ao6plo1 peaynrar« ca 
H nOIlY'1eHIo1 Ha xpaHIo1TenHIo1 cpen a VM4 

(MS cona, 25 IJM SAP, 0.005 IJM IBA. 
n aaxapoaa 15g,'1 101 Cop5101Ton 15g/l) 101 VM6 
H (MS COIlIo1, 2,5 ~M SAP, 0,057 IJM IAA, 
3 aaxapoaa 15g11 lo1 COp6~OIl 15g/). 
"lIIJI10113yaaHeTo Ha KOM6~'HallIo1Sl OT 

SUMMARY 
An Important element in mooe-n 

fruit-growing IS the esta blishment of new 
rootstocks for the fruit species and 
carrying out studies on their habits in 
different cultivar-roo tstock combinations 
under varied soli and climatic conditions, 

That is why it is very important to 
develop methods fer their mass 
propaqaton under in vuro conditions. 

The aim of the present study was to 
work out an efficient system :Jf 
propagat on of the swee: cherry rootstock 
Gisela 6 (Prunus cerasus x Prunus 
ceoesceesj. 

Ten nutrient media for multiplica tion 
were used in the experiment. The effect of 
the macroelements (MS and Ol), growth 
regulators and carbohydrates Included in 
the media, on the multiplication rate and 
on the height of the rmcroplants was 
studied 

The best results were obtained on 
nutrient -nedia VM4 (MS salts 2 5 IJM 
SAP, 0 005 ~M ISA. 15 gil sucrose and 15 
gil sortntal) and VM6 (MS salts, 25 1J'v1 
SAP, 0.057 ~M IAA, 15 gil sucrose and 15 
gil sorbitol). 



Cop611Ton 11 aaxapoaa I1Ma nOnO>KI1TeneH 

eeecr BbPXY paJB01Tlo1eTo Ha 

MI1j(popaCTeHI-1~Ta , npl1 KoeTO 

Koeepl-1~",eHTbT xa MynTl1nnlo1KaUI1R 

aapacraa AO 5 - aaa-eaco« 
I1Jnl1TSaHI1 Sapl1aHTI1 

KnIO..OSM AyM"' : 

MI1KpopaJMHO>KaSaHe , 

Co p 6 11To n 

OT SClo14Klo1 

Gisela 6, 
aaxapoaa . 

\I'1Jn OnJyaaHH CbKpa~eH HR: BAP
6-benzylammopunne: IBA-mdole-3-butyric 
acrd: NM-a-naphthaleneacetlc acid, IM
mdote-Sacetrc acid . 21P - 2-lsopentenyl
Aoer un . TDZ - Thidiazuron, PPFD
photosynthetic photon flux density. 

Using the combination of sorbitol 
and sucrose had a positive effect on the 
development of mtcrcplants and the 
multip lication rate increased up to 5 - the 
highest of all the tested variants. 

Key words : Gisela 6. 
micropropagation, sucrose , sorbitol 

Abbreviations : SAP-6
benzylartunopunne. IBA+indole-3-butyric 
acid , NM-u-naphthaleneacetic acid : lM
indole-3acetic acid, 21P • z-rscoeotenvr
Adenin ; TDZ - Thidiazuron , PPFO
photosynthet ic photon flux density . 

YBOA 
Ba>K8H 

CbspeM8HHOTO 
Cb3,QaeaH8TO Ha 

INTRODUCTION 
8118MeHT Ha I An important element of ,
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38 OT,QeIlHl1T8 osounu- BlI1,Qoa8 101 
npovxaaae Ha noee,Q8HH8TO r1M B 
pa3m1l.4HL-1 copronOAIlO>KKOBH 
KOM6Lt1Ha4Lt1" np a pa3Hoo6pa3HI-1 
n04BeHl-1 l-1 KIU1Man1\..1Hl-1 YCIlOBl-1R. 

no T83111 npHYlIlH8 OT ronsvo 

3Hal.l8H1-18 e na 
M8TOALtt 38 
pa3MHO)f{aeaHe 

YCllOBI-1R, K08TO 

nOIlYY8BaHeTo 

ce paapafiorar 
MaCQBQTQ 101M 
B UH Bumpo 
6" OCVlryPYlIlO 

Ha ronsvo 
KOIl~YeCTBO reHeTYlYHO eAHopoAH~ 

pacreaas B KpaTK~ cposoee. 
4epewoBaTa tlOAIlO>KKa 

Gisela 6 (Prunus cerasus X Prunus 
canescens) e yMepeHo AO 
cnafiopacrauia ~ ce C4Y1T8 38 
nepcneKT~BHa 38 pa3B~TYleTO Ha 
MOAepH~ Y1HTeH3~BHYI YepeWOB~ 

Ha Ca>K,QeHYI~ . lt13Y48B8HeTO ~ B 
nOYBeHO-KIlYlMaT~YHYITe ycnosan 
Ha HawaTa crpa sa 6101 AOnp101HeCIlO 
38 pa3B~T101eTO VI 
VlHTeH3~c ,:a1L1~paHeTO ua 

modern fruit-qrowinq 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 



5 YepeWOBOTO np m13BOACTBO B 

5bnrapW1s:1 . 
e' n OHa CTOflllleM 8 HayYHara 
XI nareparypa He ewe O TKp~m1 

W ~HepopM a l...l~ R 38 orrnexaaaero ~ B 
c UH eumpo K)'IlTypa . 
p' l.lerrra Ha Ha CTOflll.l e TO 

~3cneABa He 6e Aa ce pa 3pa6oT ~ 

e¢eKnlBHa C ~CTeMa 38 

Ci ML4KpOpa3M HQ>KaeaHe H3 
n -repeuroaara nOAIlO>KK3 Gisela 6. 

T. MATEPI1Afl 11 METOAI1 n 
T PacnneneH M3repHan 

~13cneA BaH L4 RTa ca 
npoeeaeaa c -repeuioeara 
noanosoa Gisela 6 B 

\ na6oparOp L4 f1 T3 no 
6HoreXHOnOrL4L4 H3 lt1HCH 1Tyr no 
OeoLl\apCTBO nnOBAL4 B B 
nepaoaa 2006 - 2007 ron, 

lt13xoAHIHe pacreaas ca 
cBo6oAHL4 OT BL4PYCL4 L4 ca 
otrnenaua B none-aaonarop Ha 

It1Hcnnyr no OSOL.uapcrao 
nnOBA\o1B npa HenpeKbCH3r 
qmToc3HIIlTapeH KOHTpOfl . 

BbBe~aHe B UH eumpo 
.ynrypa 

BereT3TL4BHl1 apbx4er3 OT 
5 nOAIlO>KK3r3 ca 8381\1'1 B Ha'-l3nQTO 
c H3 eererauaara . Crep anasauaara 
X H3 eKcnn3HH1Te e 1-13BbpWeH3 no 

craana pr aa npouea ypa: 

• • npOM\1BaHe c re-rauia aona 
x 38 1 -ac: 
e • Cnapr 30 sek.;
 
r
 . 5% paarsop Ha xanuaes 
( xanoxnopar 38 5, 7 l-1,n ll1 9 M lI1HyrVl; 
~ . 1 p Vl Kpa THo npOM \1 BaHe CbC 
r crepansa necranapaaa BOAa 38 1, 

intensification of sweet cherry 
production in Bulgaria. 

Until now we have not found 
any information in scientific 
literature about its in vitro 
cultivation . 

The aim of the present study 
was to work out an efficient system 
for micropropaqation 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; 

• Alcohol- 30 sec.: 
. 5% solution of calcium 

hypochlorite for 5, 7 or 9 minutes; 
• Washing with sterile water 



5 " 10 M"H. 
Taxa o6pa50Terl~Te 

eKcnnaHTIII ca aanarasa B 

xpaH~TenH~ cpeA ~ Ha 5a3318 Ha 
MS (Murashige and Skoog, 1962) 
c ~ 6e3 Ao6asK8 Ha paCTe>KH~ 

perynaropu . 
M ynTHnnHKal.lMfI 
v1JnoIl3saHLne xpaHlnenHI-t 

cpe,Q1-t 38 Mynnmm"'KaL..t~~ ca 
npezicraeesa B rafinaua 1. 

three times for 1,5 and 10 min. 
The thus processed explants. 

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

MUltiplication 
The nutrient media used for 

multiplication were presented in 
Table 1. 

Ta6mu.la 1. XpaHMTenHM cpena aa uynnmn MKallMJI Ha - epeuroaara nOAflO>KKa 
r waena 6 

2ab1e 1. Nut rient media for multiplication of cherry rootstock Gise la 6 
MaKpoeneMe 3axa po 

B a pl'1 8 H HHl 33 

TI'I Macroeleme SAP ISA NAA 1M Sucrose 
Variants "Is fJ M J.lM fJM IJM (Su) g/I 

VM 1 MS 2 5 0005 30 
VM2 MS 2.5 0005 30 
VM3 MS 25 0 057 30 
VM 4 MS 2.5 0005 15 
VM6 MS 2.5 0.057 15 
VM7 MS 25 0005 

C LP 2.5 0.005 30 
M3 50%M S 1 0005 30 
M4 MS 1 0.005 30 
M5 500f0MS 2.5 0005 30 

cope 
TOll 

Scrbit 
(Sb) ~ 

15 
15 
30 

Bpsxvera C BHC04HHa oxono 
5-7 mm ca aanaraua B enp YBeT K~ 

c A"aMeTbp 22 mm c 5 ml 
xpaaarenxa cpena. 

CneA 3 ceAM ~~ H O 

KYnT~ B~ pa He Ha CbOTB eTH ~Te 

xpa H~Ten H~ cpena ca O"Ne TeH ~ 

6po ~ HOB O o6paJ YBaH~ 

I1e TOpaCT~eTa HaA 5 mm 
(KoecP ~ L...t ~e H T Ha M ynnmI1~KaL...t~R 
Km) ~ cpeaaa B~ CO\·mHa Ha 
I1e TOp aCT'-Ie . 

BKopeHRBaHe 

Shoots about 5-7 mm were 
set in test-tubes (a diameter of 22 
mm) with 5 ml of nutrient medium . 

After a 3-week period of 
cultivation on the respective 
nutrient medium the number of 
newly formed shoots higher than 5 
mm (multiplication rate-Km) and 
average height of the shoot lets 
(mm) were reported. 

Rooting 
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MVlKpopa cTeHLUHa ca 
BKOpeH~BaH VI Ha XpaHVl TenHVI 
cpena MS c HaManeHa 
HanonOB Vl Ha KOH~e HT pa4V1R Ha 
MaKpoeneMeHT" , 1 ~M ISA " 20g/1 
saxapoaa . 

BCVl4KVI UH eumpo pacre aua 
ca KYnTVlBVl paHVI B KaMepa c 
revneparypa 22±2oC " 
<l>oTOnep"OI1 16/8 4aca (40 umol 
rn s' PPFD). 

A.o,anra l.VUI 

Pacreaaara ca a,QanTLilpaHLiI 
B c aKcLil ~ K LiI c r opoeuo-nepnan-a 
cuec, nOCTaBeHLiI BbB Bna>KHLiI 
KaMep~1 , npa revneparypa 20±2oC 
" rporonepaozi 16 4aca (60 urnol 
rn s PPFD). 

3a B ce K~ aapLilaHT 
xpauurenaa cpena ca aanarasa no 
30 paCTeHVlR . EKcnepLo1MeHTbT e 
nposenea TpLo1KpaTHo, 

PE3YnTAH1 ~ 06CblK,QAHE 
npL-1 BC Vl4KLo1 BapL-1aHTL-1 Ha 

cTepLil nVl 3a4V1R ca nonY4eHLo1 850/0
100% CTeplr1nHVI escnna-rra . Haa
nO,QXOARllIO e 5 MIr1HyTHO 
rperupase C Kan4V1eB XL-1n OXnOpVlT 
38 spsx-rera L-1 7 ML-1H . - aa 
CTb6neHVI cerMeHTVI. Ilpa Te3L-1 
TpeTLo1 paHVlR ce oCVl rypRBa Ha,Q 
85% crenes Ha 05e33apa3RBaHe, 
excnnaarare ca CBe>K L-1 , 3eneH101 Ir1 
>KVl 3HeH101 L-1 VlMaT BLo1 COKa crenes Ha 
a,QanTa4L-1R KbM UH eumpo 
ycnoeva. 

Pesvnrarwre or V13nVlTsaHeTo 
Ha xpaaareru-« cpeaa 38 
MynTVlnnVlKallViR Ha -epeuioeara 
nO,QnO>KKa Gisela 6 ca 

The rnicroplants were rooted 
on nutrient medium MS with half
strength macroelements , 1 ~M ISA 
and 20 g/I sucrose. 

All the in vitro plants were 
cultivated in a growth chamber at a 
temperature of 22±2oC and 1618 
hour photoper iod (40 umol rn s ' 
PPFD) 

Adaplalion 
Adaptat ion of plants was 

carried out in pots with peat-perl ite 
mixture put in humid chambers at a 
temperature of 20±2oC and a 
photoperi od of 16 hours (60 prnol 
rn' si 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 treatme nt for the 
shoot segments. 

In those over 85'10 
disinfection was obtained and the 
explants were fresh, green and 
vital, displaying a high level of 
adaptation to in vitro conditions. 

The results of test ing the 
variants In nutrient media for 
multiplicati on of the sweet cherry 
rootstock Gisela 6 were presented 



I ,n Figure 1. 

o 
VN J	 VM 4 VM 6 VM 7 C :vi3 M4 M5 

s 

o 
VM 1	 VM 2 

¢l Mr. 1. BmulHHe Ha CbCTaBa aa xpaHMTenHMTe cpeAH BbPXY Koe¢lI'lLll'leHTa Hi 
"'ynn m m'1l8111'1R (KM) npH '4epeWOB3Ta nOAflO)l(l(a Gisela 6 (Prunus cerasus x 
PrunlJs canescens) 
Fig. 1. Eff ect of nutrient media on the multiplication rate (KM) of cherry rootstock 
Gisela 6 

PaCTeH Lo1~Ta or BCV14 KH 

aap Lila HTYI ca Ca€ >KH, aenesa . 683 

nOKa Q:>e BRBaH€ Ha ap'sxxera HIUt 

nacra . He e YCTaHOa€HO 

BCTbKfu:I Sa H€ . Ha~·BHco K 

KoeetlHUH€HT Ha MynTli1 nm1Ka4l.Ul e 

nOCTH nHa T H3 xpa HHTenHH cpeAH 
VM4 (MS cona, 25 ~M BAP, 0.005 
~M ISA saxapoaa 1 5g~ _ 
copoaron 15g/l) " VM6 (MS coria, 
2.5	 ~M BAP, 0.057 ~M 1M, 
sa xapoaa	 1 5g~ _ coptiaron 15g/1 ). 

n~e H o e aIUl.Imli1eTO Ha 

QTA€ I1HHTe cpaKTo p l-1 - BHA H 

«o-uesrp a.; Ha MaKpoeneMeHTIo1 
B xpaaare ra cpena , BIi1A 101 

KOHu e HTpa _ Ha l...IIi1TOKr1HLilHH , 

ayKcYl HM .. BbfneXHApan t, BbPXY 
Koe qu1UHe;';Ta Ha Myn THnm 1KaL\HR 

V1 BHCO'WIHaTa Ha UH eumpo 
pacreaas a 

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

Vitrification was not 
established. 

The best results were 
obtained on nutrient media VM4 
(MS salts, 2.5 ~M BAP, 0.005 ~M 

IBA, sucrose 15g/1 and sorbitol 15 
gil ) and VM6 (MS salts, 2.5 ~M 

BAP, 0.057 ~M 1M, sucrose 15 gil 
and sorbitol 15g/l). 

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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np~ cpassseaue Ha cultivated on media of different 
eapaa-rra, KYIlTlo1 Blo1paHlo1 Ha cpeAlo1 mineral content (Figure 2), it was 
c pa3J1w·leH Mlo1HepaIleH CbCTaB established that the highest mean 
(,*," rypa 2) 6e ycraaoaeao, 4e number of shoots per plant (3.2) 
HaVi-rOIls:lM 6p o~ neropacrxera Ha was obtained on media with 
pacresae (3.2) e nonyxe« Ha macroelements by LP (Quorin and 
cpeaare c MaKpoeneMeHT" no LP Lepouvre, 1977). 
(Quorin and Lepouvre, 1977 ). 
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AlA Ei/B 
¢lMr. 2 . 811MRHMe aa MMHepal1HMR C'bCTa B Ha xpaHMTel1Han cpena B'bpXY 
Koe4>M~14eHTa Ha MYI1T14nI1MKaLIMA - KM (A) 14 8MCO'UilHara Ha pa creaaara (B) nplt 
cepeuroeara n0,Q110)f(ca Gisela 6 
Fig. 2. Effect of macroelements in the nutrient media on the multiplication rate 
KM (A) and height of shoots (B) of cherry rootstock Gisela 6 
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Cb LltaTa cpena CT\o1 MYIl14pa 
Ha ~ -C\.·t1lHO \01 HapaCTBaHeTO Ha 

.. paCTeHlo1RTa Ha Blo1COl.llo1Ha. 
8Illo1RHlo1eTo Ha lo13m1TB aH ~T e 

KOH4eHTpa4lo1111 Ha 4I11TOKII1H14Ha 
BAP BbPXY Koe,*, "~"eHTa ua 
MynTlI1 nnlo1 Ka4lo1s:l He e RCHO 
"3pa3eHo (,*," rypa 3A). B Cb ~OTO 

BpeMe cpeAHaTa Blo1 c04111Ha Ha 
HOBOcPopMlI1paHII1Te neropacra ua 
c pea a C nO ~BI<1 COKO CbAbp>KaH l<1e 
aa BAP e no-ronsua (,*," rypa 36) . 
TOBa YIleCHRBa 1<1 YCKo p~B a 

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 



4 

npoueca ua MLo1 Kpcpa3MH O>KaSa He micropropagation 
1-1 npasa Te 3H cpea a no  quicker and those 

suitable nO,QXOA~~Lo1 aa npLo1I10>KeHHe. 
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::::J 1 ~M SAP o UIlM SAP 0 I I'-MEl.'.pD 2.S I'M SAP 

AlA 6 /8 
¢)Mr. 3. Bm4HH\IIe Ha lIoHlleHTpallMHTa aa llMTOKMHI4Ha SAP BbpXY Koe~I411MeHTa 

Ha Mynnm m4KallMR - KM (A) M BMCO"lMHara Ha pacreawara (B) npM »epeuroaara 
nOATlO»;Ka Gisela 6 
Fig . 3. Effect of concentration of cytokinin BAP on the muttiplicatlon rate - KM 
(AI and height of shoots (Bl of cherry rootstock Gisela 6 

UHTOKHHI-1 Hb T SAP HaMli1pa 

WHpOKO npanoxeuae npa I-1H 

BHTPO tcyIlTHs Vl pa He To Ha qepeura . 
Dziedzic and Malodobry (2004) 
1-13n o n 3Ba T xpaHLo1TenHa c pe ,Qa no 

MS. ooorareaa c 0.5 mgtl BAP " 
0.1 mg/l IBA np" 
MHKpopa3MHO>Ka Sa He Ha 

'-Iepe WOBLo1 Te nO.QIlO>KKI-1 rVl3ena5 

(Gisela). Weiroot 10. Darnil, 
Edabriz. Maxma " PHL 84. Muna 
et at. (1999) csoeuiaear aa B"COK 

Koe¢Lo14 He HT Ha MynTHnIlLo1KaLtLo1~ 

(Murashige and Skoog. 1962) npa 
nonnoxcara Maxma 14. 
KYnTLo1BHpaHa Ha MS xpaswrensa 
cpena c 4 44 ~M BAP " 0.49 ~M 

NAA np..., 1043cne,Q Ba He Sm1~Hl-1eTO 

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/ilBA 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 ~M BAP and 
0.49 ~M NAA. When studying the 
effect of cytokinins on the 



Ha 4~T O K~H~H~Te BbPXY ~H B~TP O 

pa3MHOiKaBaHeTO Ha uepetuoaaa 
COpT Jlanaac, Ruzic and Vujovic 
(2008) yCTaHoBoBaT, ye BAP 

(5 ~I M) B KOM6" H a ~"" c 0,5 ~ IM IBA 
naa a Ha~ -Bl-tCO K Koeep~4 l-t eH T Ha 
M yn T~n Il~ Ka4~ s:I B cpasseaae c 
Kl-t HeTl-tH, 2iP I-t TDl. 

no OTHOWeHl-t e Ha B ~,Qa Ha 
B K11IO "'le ti ~s:l B cpenara ayKcl-tH 6e 
yCTaHoBeHO, "'l e Ha Vi -rolls:lM 6poVi 
UJyTYeTa Ha pacreaae (2.83) " 
H a ~·A06bp npvpacr ca n OJlyYeH~ 

ua xpaH ~Tell H~ cpea a c NAA 
(q,"rypa 4). 
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multiplication rate of the sweet 
cherry cultivar Lapins, Ruzic and 
Vujovic (2008) established that 
BAP (5 ~M ) in combination with 
0,5 ~IM 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). 
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6 /8 
¢lMr. 4. BnMHHMe aa rana Ha ayKCMHa B1:>pXY Koe!plolllMeHTa Ha MynTMnnMkallMR 
KM (A) 14 B14CO'U'IHaTa Ha paCTeH14RTa (Bl npM »epeurcaara nOAllO>ICka Gisela 6 
Fig. 4. Effect of the type of the auxin on the multiplication rate - KM (A) and 
height of shoots (Bl of cherry rootstock Gisela 6 

B~Ab T III xonuear pauaara Ha 
BKJl IOl.leHl-tTe B xpauarenaara 
cpena BbrnexltfApaTlo1 CV1flHO 
noanaasar paaearvero ua Gisela 
6 UH eumpo. lt1 3nofl3YBaHe Ha 
KOM6 ~ Ha ll lll s:l OT COp6l-tTOn I-t 

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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3axap03a BOA" AO n O~ TH aBOMHO 
sapacteaae aa KoeqH1UHeHTa Ha 
Mynnmm1Ka 4 Hs:l. PaCTe HHs:lTa ca B 

OTnH~ H O ¢H3 H Ono~HO 

CbCTO~HH e , a HOBoo6paJ'iBaHHTe 
crsona AOCH1ra T 22 5 mm 
I<l>Hrypa 5). 
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sorbitol and sucrose caused a 
double increase of the 
multiplication rate up. 

The plants were of an 
excellent physiological status and 
the newly formed stem reached up 
to 22.5 mm (Figure 5). 
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C%>Kr. 5. BllHHHMe aa 'rana aa BbrneXltApaTHMH lt3TO"lHltK Bl>pXY KoeqnilLtl1eHTa Ha 
Mynn tnn MKal.VilH - K... (AI It BMCO"l I1HaTa Ha paCTeHI1RTa (B) npM cepeuroaara 
nOA11OlKKa Gisela 6 
Fig. 5. Effect of the type of the carbohydrate supply on the multiplication rate 
KM (A) and height of shoots IBI of cherry rootstock Gisela 6 

n OJ1 y~eHHTe AaHH" OT 
e KcnepHMeHnne aa 
M~1 K p Opa3MH O>t<aBaHe Ha 

nOAI10)l(t:aTa aa -iepeuia rH3eI1a 6 
nOKa3BaT Lo13KI1IO~LttTenHOTO 

3 Ha~eH He Ha BLttAa .., 
K aH 4e H T p a l...lH~Ta Ha BK.nIQ~eHHTe B 

xpaHHTenHHTe 
BbrIle XHApa TLtt , 
copbarona. To~ 

€¢eKT BbPXY 
MYI1 TH nn H Ka41t1~ 

CP€A'" 
H B ~a CTHOCT H3 
HMa cTLo1 Myn HpaLl.\ 

KOe¢t.14HeHTa H3 
H Hapa CTBaHeTD 

Ha HOBoq:>op Mlo1paHLo1Te pacre uas. 
B nOCn €AHIo1Te rOAHHH Ha T03 '" 
np06neM B HayYHaTa I1Lo1Tepary pa 

Data obtained from the 
micropropagation experiments of 
the sweet cherry rootstock Gisela 6 
showed the great importance of 
the type and the concentralion 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 06p b~a ece no-ronswo 
BHIiIMaHlile (Marino et aI., 1993; 
Kadota et aI., 2001). 
~ 3cn eAB aHIiIR Ta nplil BIiIAOBeTe OT 
POA Malus iii Prunus nOKa3BaT 
1i13Kfl 1041i1TenHOTO 3Ha4eHlile Ha 
BKfl104BaHeTO ua COp61i1TOn B 
xpauarenuare cpenv . 
COp61i1TOnbT Hape,Q CbC 
aaxaposara e nbpBIiI4eH npoAyKT 
Ha epOTocIiIHTe3aTa iii OCHOBHa 
rpaacnoprxa ¢opMa Ha 
es rnepoaa npa AbpSeCHIi1Te 
SIi1Aose OT Rosaceae (Bieleski, 
1982, Wallaart , 1980). 
KOM61i1HlilpaHeTo Ha COp61i1TOn iii 

aaxapoaa noeauiaaa 3H841i1 TenHO 
Koeepli1l.1li1eHTa H8 M'ynTlilnnlilKalllilR 
iii npa -repeuioeera nonnoxea 
Gisela 5 (Nacheva and Gercheva , 
2007) . 

MIiIKpopacTeHIiIRTa ca 
sKopeHRSaHIi1 Ha XpaHIi1TenH8 
cpena , noxasana Ha~-A06pli1 

pesvnrarv npa HaWIiITe 
eKcnepIiIMeHH1 aa BKopeHRs8He Ha 
nOAnO>KKaTa Gisela 5 (Nacheva 
and Gercheva, 2006). TR ce OKa3a 
MHOro nOA XOA R~a iii 38 Gisela 6 
BKOpeHIi1 Xa ce H8A 80% OT 
aanoxeswre pacresaa. C b ~IiITe 

ca a,Q anTlil paHIiI ycneu n-o Ii1 
nO,QroTBeHIiI aa 3aCa>K,Q aHe B 
nIilTOMHIiIK. 

j,13BOAj,1 
Ha.-,Q06p" pesynrara npa 

MIiIKpOp83MHO>KaBaHe Ha 
-repeuiosar a nOAIlO)f{Ka Gisela 6 
ca nonyYeHIiI Ha xpaHVl TenHIiI 
cpezia VM4 (MS can" , 2.5 ~M 

BAP, 0.005 ~M 18A, saxapoaa 

(Marino et aI., 1993; Kadota et aI., 
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 ~M BAP, 0.005 ~M 

IBA, sucrose 15g/1 and sorbitol 15 



15g/1 " COp6"TOn 15g/l) " VM6 
(MS can ", 2.5 ~M SAP, 0.057 ~M 

IAA aaxaposa 15g/1 It1 COp61t1TOIl 
15g/). 

B peayrrrar or npOa€A€HIt1Te 
€KCnep It1M€HTV1 ca BbS€A€HVl B 

KynTYpa , pa3MHO)K€HVl UH eumpo It1 

CbXpaH€HIt1 B re H6aHKa pacreaua 
OT -repe uroaar a nOAIlO>KKa Gisela 
6 (Prunus cerasus X Prunus 
canescens), KOL.1TO uie ce 
aanonayear 33 6bAe~Lt1 

Vl3cneASa HVls:l It1 nortcxa onaru . 
5naroAapHocHl 
Hacroauiara paapaoorsa 

npeAcr aSfl yael OT pe 3ynTaTIt1T€ , 
nonY"-l€ HLo1 B 1t1 3nbIlHe HVl 8 aa 

npoekr SM-36/2005, <p"HaHC"paH 
OT ¢OHA "H a y 4 HIr1 Vl 3Cn € A Sa Hlt1 s::1 " 

MOH. 

gil) and VM6 (MS salts , 2.5 ~M 

SAP, 0.057 ~M 1M, sucrose 15 gil 
and sorbitol 15g/l) . 

As a result of the expe riments 
carried out, plants of the sweet 
cherry rootstock Gisela 6 were 
establ ished In culture , In vitro 
propagated and stored In a 
genebank to be used for further 
studies and field experiments. 
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