ISSN 1311-0489

THE National Centre For Agricultural Sciences

JOURNAL
OF MOUNTAIN AGRICULTURE

ON THE BALKANS

Volume 9

Number 7, 2006

Published by
Research Institute of Mountain Stockbreeding and Agriculture
Troyan, Bulgaria



Journal of Mountain Agriculture on the Balkans, vol. 9, 7, 2006, (1309-1316)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

BIIUSIHUE HA BUOA U KOHLIEHTPALIMATA HA AYKCUHWUTE
BbPXY BKOPEHABAHETO HA YEPELLOBATA MOANOXKA
MM3ENA 5 (CHERRY DWARF ROOTSTOCK) IN VITRO

J1. Havesa, . lNep4yeBa

WHcmumym no osowapcmeo — [Nnosdue

THE EFFECT OF AUXIN TYPE AND CONCENTRATION ON IN VITRO
ROOTING OF GISELA 5 (CHERRY DWARF ROOTSTOCK)

L. Nacheva, P. Gercheva

Fruit-Growing Institute — Plovdiv

PE3IOME

Cnabopacrawara YepeLiosa
noagnoxka Iwusena S (Cherry Dwarf
Rootstock) e MHOro nepcnekTieHa 3a
Pa3BUTHETO HA MOQEPHW WHTEH3IUBHMW
Yepewosn HacaxaeHuma. B HayuHara
nutepatypa uma eaMHWYHM CbobweHus
338 MUKpOpasmHoXaeaHe Ha lusena 5 u
NOBEA4EHUETO U B UH 8UMPO KyNTypa.

Llen Ha HacToAwoTo npoy4ysaHe e
A3 Ce ONTUMAW3Npa BKOPEHABAHETO Ha
MUKPOP33MHOXE HW pacTeHus oT
yepewosa nognoxka [usena 5 wuypes
BapwpaHe Ha B3 M KOHUEHTPauWsaTa Ha
BKNIOMEHUTE B  XpaHuTenHara cpega
ayKCUHM,

Wacnepsanm ca aykcuHute IBA (0.2,
0.5, 1 u 0 mg/l), NAA (0.1, 0.3mg/l), IAA
(0.3, 0.5mg/l).

Ha-sucok NpoueHT CF)
BkopeHnaBane 30 gHW cneq 3anarade Ha
ONWTa € OTHETeH Ha Cpega, ChbAbpXKalwa
72 MS n 0.2 mg/l IBA.

3a aganTauMs KbM  BBHLLUHW
yCnoBus Cca 3anaraHn  BKOpPEHEHWUTE
PacTeHWs, KakToO W Teaw, passMnu Camo
Kanyc B8 ocHoBata Ha crubnoro.
PacreHuata ca MHOro  pobpo
(PU3N0NOTMYHO CBCTORHWE W YCNEewHo

SUMMARY

Gisela 5 cherry dwarf rootstock is
perspective for the development of
modern intensive cherry plantations.

There are single announcements in
scientific literature about micropropagation
of Gisela 5 and its habit in in vitro culture.

The aim of the present study was to
optimize rooting of micropropagated plants
of Gisela 5 cherry rootstock by v ariations
in the lype and concentrations of the
auxins added to the nutrient medium.

The auxins IBA (0.2, 05, 1 and 0
mg/l), NAA (0.1, 0.3mg/l) and IAA (0.3,
0.5mg/l) were included in the experiment.

The highest rooting percentage was
reported on a medium containing 2 MS
and 0.2 mg/l IBA 30 days after setting the
expenment.

All the rooted plants were set for
adaptation to ex vitro conditions, including
those which had developed only callus at
the stem base.

Both types of plants were of a very
good physiological status and were
successfully adapted to ex vitro conditions
(above 90 %)




Npoy4YBaHe € [a Cce OnTUMKM3npa
BKOpPEHABaHETO Ha
MWKPOPa3MHOXEHNU pacTeHua OoT
yepewosa nognoxka [u3ena 5
Yype3 BapuwpaHe Ha Buga “
KOHLIEHTPAUMATa HA BKNIOYEHUTE B
XpaHuTenHarta cpeaa aykCuHM.

MATEPUAITI U METOOMU

Pactutened marepuan

M3cnegsaHuaTa ca
NPOBEAEHU C MUKPOPa3MHOXEHU
pPacTeHUs Ha KNoHOBaTta NOAMOXKa
3a uepewa — [(usena 5 (Chemry
Dwarf Rootstock) B
IlabopatopusaTa rno bMoTEXHONOMK
Ha MWHctutyTt no Osouwapcrseo-
lMnosaue.

WaxogHute pacrteHus  ca
cBoOOgHM OT BUpycu U Ce
OTrNexaar B Mofe-u3onatop Ha
WMuctutyt no  Osoljapcrso -
lnosaws npu HenpekKbCHaT
duTocaHuTapeH KOHTpO.

BkopeHsiBaHe

lNMony4yexHute B npoueca Ha
MYNTAMMKAUMSA neTtopacrtyeta ca
yab/okeHn Ha  DeaxopmoHanHa
xpaHutenHa cpega no MS
(Murashige and Skoog, 1962) 3a
10 pHu. Bpexyeta C BWCOYMHA
okono 15 MM ca 3anoxeHu 3a
BKOPEHABAHE Ha  XpaHuWTenHa
cpega no MS c peayumpaHo
HanonoBuHa CbAbpXaHwe  Ha
makpoenemenT, 20 g/l 3axapoaa
De3 aykCuHMW, KakTo U Ha BaApUaHTK
C pa3anM4HO CbhbAbpXaHwe Ha
aykcuum --1BA (0.2, 0.5, 1.0mg/),
NAA (0.1, 0.3mg/l), I1AA (0.3,
0.5mg/l).

3a BCcekM BapuaHt ca

was to optimize rooting of
micropropagated plants of Gisela 5
cherry dwarf rootstock by variations
in the type and concentrations of
the auxins added to the nutrient
medium.

MATERIAL AND METHODS

Plant Material

Studies were carried out with
micropropagated plants of the
clonal cherry dwarf rootstock
Gisela 5 in the Laboratory of
Biotechnologies at the Fruit-
Growing Institute — Plovdiv.

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

Rooting

The shootlets obtained in the
process of multiplication were
elongated on hormone-free MS
nutrient medium (Murashige and
Skoog, 1962) for 10 days. Apical
cuttings of about 15 mm height
were set for rooting on MS nutrient
medium  with  macroelements
reduced half, 20 g/l of sucrose
without auxins or in variants with
different content of auxins — IBA
(0.2, 0.5, 1.0 mg/l), NAA (0.1, 0.3

mg/l), IAA (0.3, 0.5 mg/).

By 30 plants were set in tubes

for each variant, in three
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npoyvyBaHe € na ce OonTuMu3npa
BKOpEHABaHETO 3F )
MWUKPOPa3MHOXEHU pacTeHua OoT
yepewioBa noanoxka Ilwusena S5
ype3 BapupaHe Ha Buga W
KOHLIEHTPaUWUATa Ha BKNOYEHUTE B
XpaHuTenHarta cpea ayKkCcuHM.

MATEPWMAN U METOOU

Pactutened matepwan

WNacneasaHuaTa ca
NPOBEAEHN C MUKPOPa3MHOXKEHM
pacTeHus Ha KNOHOBaTa NoANOXKa
3a yepewa — fusena 5 (Chemy
Dwarf Rootstock) B
lNabopatopusaTta no buotexHonornm
Ha WHctutyt no Osowapcrso-
[lnosaus.

MaxogHute  pacrenms ca
ceobogHM OT BupycMm KW Ce
oTrnexgar B none-u3onartop Ha
WHctutyt no  Osowjapcrso -
lNnosame npu HenpekKbcHaT
duTOCaHUTaAPEH KOHTPOII.

BkopeHsaBaHe

MonyyeHute B npoueca Ha
MynNTUNAKKaLMs neropacryeta ca
YAbIDKEHW Ha OesxopmoHanHa
XxpaHutenda cpega no MS
(Murashige and Skoog, 1962) 3a
10 paHu. Bpbxyera C BUCOMMHA
okono 15 MM ca 3anoxeHum 3a
BKOPEHABAHE Ha  XpaHuTenHa
cpega no MS c peayumpaHo
HanonoBuHa  CbAbpXaHue  Ha
makpoenemenT, 20 g/l 3axaposa
0e3 aykcuHM, KakTo U Ha BapUaHTK
C pasnM4yHO CbabpXaHue Ha
aykcuHm --IBA (0.2, 0.5, 1.0mg/),
NAA (0.1, 0.3mg/l), IAA (0.3,
0.5mgll).

3a

BCEKM BapuaHT ca

was to optimize rooting of
micropropagated plants of Gisela 5
cherry dwarf rootstock by variations
in the type and concentrations of
the auxins added to the nutrient
medium.

MATERIAL AND METHODS

Plant Material

Studies were carried out with
micropropagated plants of the
clonal cherry dwarf rootstock
Gisela 5 in the Laboratory of
Biotechnologies at the Fruit-
Growing Institute — Plovdiv.

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

Rooting

The shootlets obtained in the
process of multiplication were
elongated on hormone-free MS
nutrient medium (Murashige and
Skoog, 1962) for 10 days. Apical
cuttings of about 15 mm height
were set for rooting on MS nutrient
medium  with  macroelements
reduced half, 20 g/l of sucrose
without auxins or in variants with
different content of auxins — IBA
(0.2, 0.5, 1.0 mg/l), NAA (0.1, 0.3
mg/l), IAA (0.3, 0.5 mg/l).

By 30 plants were set in tubes

for each variant, in three
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replications. The percentage of
rooting and the percentage of
plants with callused stem end were
reported on the 20™ and on the 30"
day.

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

Acclimatization

Plants acclimatization was
carried out in pots with peat-perlite

.| mixture placed in humid chambers

at 20+2°C temperature and 16-hour

" | photoperiod (60 pmol m?s” FAR).

RESULTS AND DISCUSSION

The results of the conducted
studies showed that both the
species and the concentration of
the auxins in the nutrient medium
affected rooting of the in vitro
propagated plants of Gisela 5
cherry dwarf rootstock (Fig. 1, Fig.
2).

Our experiments showed that
IBA was the most suitable of the
three tested auxins for rooting of
Gisela 5 rootstock.

The highest rooting
percentage 30 days after setting
the experiment was reported on a
medium containing 0.2 mg/l of IBA
— 81.6 %. Fidanci et al. (2005)
eslabiished the best rooting of
Gisela 5 (95-100%) on media
containing 1,0 mg/l of IBA and
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W
BUAOZ, | RTE
ayKCuHWTE B _ 3 cpena
NOBNUFASAT SNDpE==:
SUMPDO PaEMCE oT
YEepEeWwoss ';
(purypa 1, S

—3 CHTH
NOK338aT, <& OF TPWIeS KaCHea8aHM
aykcu=a 154 & MOEXOSAUNAT
32 BKOpEs ;:[ 8 POSnROXKaTa
Mvzena S. HEESECOK npoueHT
BKOpEH=ES > . cnen
3anarase MMT2 € OT4ETEeH Ha
cpeaa, moh IBA -

81.6%. ﬁ-gﬁ:ig-“ d al (2005)
yCTaHOSREaT : - =a#-0obpo
BKOpeHrRBame =a lwsenz 5 (95-
100%) =a cpegm € 1.0 maA IBA, 3

replications. The percentage of
rooting and the percentage of
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reported on the 20™ and on the 30%
day.

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

Acclimatization

Plants acclimatization was
carried out in pots with peat-perlite
mixture placed in humid chambers
at 20+2°C temperature and 16-hour
photoperiod (60 pmol m?s™' FAR).

RESULTS AND DISCUSSION

The results of the conducted
studies showed that both the
species and the concentration of
the auxins in the nutrient medium
affected rooting of the in vitro
propagated plants of Gisela 5

cherry dwarf rootstock (Fig. 1, Fig.
2).

Our experiments showed that
IBA was the most suitable of the

three tested auxins for rooting of
Gisela 5 rootstock.

The highest rooting

percentage 30 days after setting
the experiment was reported on a
medium containing 0.2 mg/l of IBA
— 81.6 %. Fidanci et al. (2005)
eslabiished the best rooting of
Gisela 5 (95-100%) on media
containing 1,0 mg/l of IBA and
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Huang at all (2005) nocturat83.5%
BKOpeHABaHe Ha cpeau 1/4 MS c
05 mg/l IBA wn 15 [OHeEBHO
KynTueumpaHe Ha TbMHo. [lo BCsaka
BEPOATHOCT pasnukuTe B
npenopbYBaHuTe ONTUMarHu
KOHLEeHTpauun Ha IBA 3a

Huang et al. (2005) achieved 83,5
% of rooting on 1/4 MS with 0.5
mg/l of IBA after 15-day cultivation
in darkness. Probably the
differences of the recommended
optimal concentrations of IBA for
obtaining the best rooting results

A

1 mg/l 0.5mgﬂ
IBA

0.2 mg/l

@ c kanyc with calius
‘O c kopeH with roots

®wur. 1. Bnusirne Ha IBA BLpXxy BKOpPeHABaHETO Ha YepewoBaTa NOAN0KKa

Tuaena 5 (Cherry Dwarf Rootstock)

Fig. 1. Effect of IBA on the rooting of cherry rootstock GiSela 5

(Cherry Dwairf Rootstock)

0.3 mg/l 0.5 mg/l

NAA NAA callus

. with
0.1 mgN 0.3 mg/l| BCKopenwilh
. roots

Qur. 2.Bnusanue Ha IAA W NAA BLpXYy BKOPEHABAHETO Ha YepelwoBata NoANOXKa

Muaena5 (Cherry Dwarf Rootstock)

Fig. 2. Effect of IBA on the rooting of cherry rootstock GiSela 5

(Cherry Dwarf Roolstock)
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BKOpEHRAEaNE €3 8 338WCHMOCT OT
(DUMONONISSDTD CRCTORHME U
BACO|MH3Ta =2 PacTeHuRTa,
3aN0KEHN 33 BRDPESREaHE .

Opyrere == ayKCHHa,
BKNIO4YEHM B XpasmTensMTE CpEAMW,
B HALLMTE SSCIEDMME=TH SOORT 00
NONy435S3HE 3 MOC-SMCHX NPOUEHT
BKOpEHE=M pac e

MNpw ssnosssase =2 NAA B
KoHueHTpaws=s 07 mal e
AOCTHIHaTO 47 4% swope—=sane, a
NpouSHTHLT K3 BEDPDEHRS3HE Ha
cpean € AR € IsaawTenso no-
HUCbK (9.1T% = 359%) B
NATEP3TYPaT2 MME CO0We=naTa
3a yChews0 BMDpEssS3aHe H3
yepelwm Ha CPEIM. CROnDXaWM
|AA, HO B 3=3SMTENND NO-SWUCOKU
koHueHTpawpme {2 mgfd) (Sauer,
19895). lpw EaNORSES=MTE OT Hac
XpaHATENHMA CDEDR ® yONOSHR Ha
KyNTuBMpaHE npenara==To =2 NAA
n |IAA He BOaR B0 POnNy-asare Ha
3afoBonuTEnSs NPOUSHT

KopeHooDpasysase

Mpr SCW<SNm  M3IN0ON3BaHK
XpPaHUTENHK CDEDM BapS0Ha4Yan+Ho
ce Habnwaass OOopMUpaHe Ha

KanyC B OCHOSBaTa Ma cru0noTo.
Pasrpaxsu4asar e g8a Twna Kanyc.
MbpeunaT e XOMOTEHEH,
Obp3cnensily C& M HapacTsaly B
OCHOB3Ta H32 MMDOPaCTEHMATA.
Han-BMCOK NPOWSHT pacTtesvma C
TakbB Kanyc € nonyYeH npu
npunarase #a 0.5 mg/ 1AA (34.1%).
BropusT Ten sxanyc e 0OsaAn,
rpaHynvMpas, c TBbpAaa
KOHCuCTeHums.  ColmsT  gasa

depended on the physiological
status and the height of the plants
set for rooting.

In our experiments the other
two auxins added to the nutrient
media led to obtaining lower
percentages of rooted plants.

When wusing NAA in a
concentration of 0.1 mg/l, 47.4% of
rooting was achieved and the
percentage of rooting on media
containing IAA was significantly
lower (9.1% and 5.9%). There are
data in literature about successful
rooting of sweet cherries on media
containing IAA in significantly
higher concentrations (2 mgll),
(Sauer, 1985). The application of
NAA and IAA in our experiment did
not led to a satisfactory percentage
of root formation on the used
nutrient media under the provided
conditions.

On all the used nutrient
media, callus formation at the stem
base was initially observed. Two
types of callus were reported. The
first one was homogenous, quickly
dividing and growing at the base of
the microplants.

The highest percentage of
plants having such callus was
obtained after applying 0.5 mg/l
IAA (94.1%). The secont type of
callus was white, granular, having
hard consistency. It initiated roots
after the 15" day of cultivation.
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Havano Ha kopenu cneg 15™" pew
OT KyntuBmpaHeto. [lo-BUCOKUTE
KOHUEHTpauMn 1M Ha  TpuTe
u3cnenBaHW aykcuHa nogruckar
KOpeHooOpasyesaHeTo. BeposTHa
NPU4YMHA 33 TOBA Ca OTHOCUTESHO
BUCOKM HMBA Ha  EHOOreHHM
ayKCUHM npu Yepelwosarta
nognoxka fIun3ena 5. Toea
NpeanonoXeHne ce noTebpXaasa
oT BUCOKUAT MPOUEHT Ha
BKOPEHsIBaHEe Ha MUKpOpacTeHUsiTa
Ha Oe3xopmoHanHa xpaHuTenHa
cpepna (71.8%). MonobHu aavHu ca
NONy4YeH! 3a yepewsosara
noanoxka MaxMa14
(Buyukdemirci, H., 2005), kosto
necHo BKOpeHABa “ 5
OeaxopmoHanHa cpepa.

3a aganTtauuMs KbM BBHLUHM
yCnoBua cCa 3anaraHM BCUYKW
BKOPEHEHW pacTeHuA, Kakto u
TE3W, passunnM camo Kanyc B
OCHOBaTta Ha ctwbnoto. W geara
TWNa pacTeHns ca aganTupaHu
ycnewHo (Hag 90%) kem ex vitro
yCnoBusa, KOETO noKasea, uye
Kanycupanute pacTeHua Cbulo
pasBMBaT KOpeH B no4saTta npwu
nunca Ha eK30reHHW ayKCUHMW.
OU3NONOTUYHUAT MEXaHU3bM Ha
nogobeH T]n peakuyus Ha
pacTteHusaTa CbOTBETCTBa Ha
METOANTE 33 BKOpPEHABaAHEe Ha in
VItro pacTeHus 4pe3 ayKCUHOB
umnync. MNogobHu cvobuleHns nma
38 MMKPOPa3MHOXEHU pacTeHUs OT
BUWHeBMA copTt “Schattenmorelle”
(Gebhardt, 1985), BkopeHsiBaHu Ha
cpega ¢ 1 mg/l IBA 3a 22 guu, 8
ABHA W 3 [OHM C nocnegsaulo
NpexsbpnaHe Ha 0Oe3xopmoHanHa

Higher concentrations of all the
three studied auxins suppressed
root formation. Probably the reason
for that were the relatively high
levels of endogenous auxins in the
cherry dwarf rootstock Gisela 5.
That assumption was confirmed by
the high percentage of rooting of
the microplants on hormone-free
nutrient medium (71.8%). Similar
results were obtained about the
cherry rootstock MaxMa14
(Buyukdemirci H., 2005), which
also formed roots easily on
hormone-free medium.

All the rooted plants were set
for adaptation to ex vitro conditions,
including those which had
developed only callus at the stem
base. Both types of plants were
successfully adapted to ex vitro
conditions (above 90%), which
showed that callus plants also
formed roots in soil at the absence
of exogenous auxins.

The physiological mechanism
of such type of plant response
corresponded to the methods of
rooting of in vitro plants by auxin
impulse.

Similar announcements are to
be found about micropropagated
plants of the sour cherry cultivar
“Schattenmorelle” (Gebhardt,
1985), rooted on a medium
containing 1 mg/l IBA for 22 days, 8
days and 3 days, followed by
transfer to hormone-free medium.
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HepewosaTa RoanamEaTa [w3ena 5
(Cherry Dwaet Roetstock) wai-
NOAXCORS OF TpwTE wMaCnensaHu
aykcu=za € 1848

Hadé-smcox - ng Ha
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The authors did not establish
any difference in root formation
among those three variants.

CONCLUSIONS
IBA is the most suitable out of
the three studied auxins for in vitro

rooting of cherry dwarf rootstock
Gisela 5.

30 days after setting the
experiment the highest rooting
percentage was reported on a
medium containing %2 MS and 0.2
mg/l IBA.

The plants which had
developed only callus at the stem
base can be successfully adapted
o ex vitro conditions.

This research is part of the project
BM-36/2005, supported by National
Science Fund, Ministry of Education and
Science.
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