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PE3IOME SUMMARY

OcBeH C rongma [dekopaTuBHa | Magnolia grandiflora and M. x
CTOWHoOCT, BupoBeTe Magnolia grandiflora | soulangiana are species with  high
w M. x soulangiana ca wusBecTHu c | aesthetic importance in addition to the
LeHHaTa cu abpBecuHa u ¢ npunoxeHwe | medicinal and timber values of the former.
B MeauuuHarta. YcrtaHoBeHo e, 4e | Rooting in vitro is considered the main
BKOPEHABAHETO € OCHOBHUAT npobnem | problem in  the development of
npu TAXHOTO in vitro kyntusupare. Llenta | microculture of both species.

Ha HaCTOALOTO npoyyBaHe e pga ce

uscnensart Bb3MOXHOCTUTE 3a The aim of the present study was to
BKOpeHsiBaHe Ha in vitro pacTeHus oT | investigate the rooting ability of elongated
asara Buaa. W3nonaysaHu ca | in vitro shoots of both species. Rooting

XPaHUTEHN cpegu (e pasnudHu | media  supplemented  with  different
KOHUeHTpauun Ha IBA - 0.0, 2.46, 492 | concentrations of IBA - 0.0, 2.46, 4.92,
2460 uPM. Hapeg c Tesn BapuaHTu,  24.60 uM were used in the study.
Bpbx4yeTa oT M. grandiflora ca TpeTupaHu
no pasnuyHM HauuHu. A. c Bapupallo
CbAbpXaHue Ha aykcuHu (1.5 uM IBA, 1.5
UM IBA + 1.14 uM IAA unn 1.5 UM IBA +
2.85 UM 1AA); B. xpaHuTenHu cpeau
(TBbpAK araposu cpeaw unu Te4Hun cpean | IBA + 2.85 pM [AA); B. medium type
C NepnvT kato noAabpxaly matepuan) v | (agar-based solid or perlite-based liquid
C. yCNoBus Ha kyntueupaHe | medium) and C. growing condition (dark
(poTtonepuon 16 uaca ceetno/8 yaca | during the first 10 days or light 16-h
TbMHO unu 10 aHW TbMHO U cnep Tosa | photoperiod). /n  vitro rooting wasn't
npwu cnomMeHaTus dotonepwuog). | feasible in all cases.

Shoots of M. grandiflora were
further subjected to different treatments
concerning: A. auxin level (1.5 uM IBA,
1.5 uM IBA + 1.14 uM IAA and 1.5 uM
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BropeHsiBaHe in vitro He e OT4EeTEHO Mpw % All rooted and nonrooted

HATO eauH OT nacneasanuTe BapuaHTu. microshoots were assigned for ex vitro

Bcuuky — pactenusa - BKOpEHEHN W rooting and acclimatization in peat: perlite

HeBKOpeHeHu, ca 3aN0KEeHN B TOPPEHO- (1:1). In 60 days a remarkable high rate of

nepnuTeH cybeTpat ex vitro. Cnepn 60 AHW | ex vitro rooting and survival was recorded

e OT4yeTeH 3abenexuTenHo  BUCOK in both species — up t0 100% of the plants

NPOUEHT Ha BKOpEHABaHE W afanTauns ex | grown in vitro on agar-based medium

vitro — no 100% npu papuaHTa C 1.48uM with1.48uM IBA + 1.14uM |AA in under

IBA + 1.14uM |AA B araposara | light conditions, followed by the same

xpaHuTenHa  cpeaa (in  vitro) ~ npw treatment  with perlite-based medium

cBETNMHEH pexum 16/8 yaca | (90%).

cgeTno/TbMHO, cneasaHo  Of chLuns

BapwaHT, HO Ha Te4Ha xpaHuTtenHa cpeaa

¢ nepnuT (90%). ; Key words: Magnolia grandiflora,
Knro4oBU DYMU: Magnolia | M. x soulangiana, In vitro, rooting, IBA,

grandiflora, M. X soulangiana, in Vitro, IAA, perlite,

BKOpEHABAHE, IBA, |IAA, nepnut

yBO[ INTRODUCTION

EppougeTHaTa MarHonus Magnolia grandiflora
(Magnolia grandiflora) € Hait- | (southern magnolia) is more widely
OTrnexaaHoTo oT chqu\cultivated throughout the world
BEYHO3EMNEHN opHameHTanHu ‘than any  other evergreen
obpBeTa B cBETA. 3BeCTHO € CbC | ornamental tree. It is a tree of
cBOSiTA LEeHHa AbpBecnHa M Kato remarkable aesthetic, medicinal
U3TOYHUK Ha pasnuyHn exkcTpakTu | and timber values (Tresender,
C MOTEeHUWanHy NpuUnoXxeHus gbB | 1978). M. X soulangiana is another
hapmauusTa (Tresender, 1978). | deciduous hybrid of Magnolias with
Magnolia X soulangiana € RApPYT high aesthetic importance.
nuctonageH  xubpua  C LEHHN | ;
[eKopaTuBHN kayecTsa. | A few studies were focused
WacneasaHuata 3@ WH BuTPO | ON in Vitro micropropagation of the
pasmHoXaBaHe Ha BnaoBe OT POA species from genus Magnolia, in
Magnolia w B yactHocT ¢ M. general, and M. grandiflora, in
grandiflora ca orpaHuyeHn 1 Kato | particular and there wasnt an

UaAno HAMA onTUMU3NpaH l optimized in vitro methodology.
NPOTOKON 3a in vitro |

pa3MHOXaBaHe. Bbnpeku \ In spite of the fact that some
HanNU4neTo Ha oTaenHn successful  studies had been
cboOLeHns 3a ycneuwHu | conducted regarding rooting of M.

eKcnepumMeHTH (Kamenicka 1| X soulangiana (Kamenicka and
Lanakova, 2000) ce cunTa, ye | Lanakova, 2000), rooting in Vitro
OCHOBHMST npobnem npw in vitro | had been regarded as the main

KynTUBMpAHETO  Ha Magnolia,‘gproblem related to Magnolia
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KOWTO  OrpaHuMyaBa  MacoBOTO
MUKPOpa3MHOXXaBaHe Ha TOo3W BUf,
€ TpyaHOTO BKOpeHsiBaHe (Shi et
al. 2002).

[Mpu pacTutenHute TbKaHHK
KynTypwu BKOPEHABAHETO Ha
MUKpOpE3HUUMTE MOXe pa Obae

nocTurHaTto in vitro wnn ex Vvitro

(Geert-dan et al. 1997). Eanu ot
Han-BaXkHUTe dakTopu, BRUAELLM
Ha BKOpeHABaHeTo In vitro ca

peayuupaHeTo Ha conute B
XpaHutenHaTta cpena (Bhojwani
and Razdan, 1996),

NpexBbpnsAHETOo Ha OrnokupaHuTe
mMepucTeMouan Ha HoBa cpefa C
pasnuyHa KOoMOuHaums oT
pacTexHu perynatopu, unn 6e3
pactexHu perynatopu (Minocha
1987) wnu  wusnonssaHe Ha
noaxodsawym aykcuHu, rmasHo |AA,
IBA  unn NAA (George and
Sherrington, 1984).
[MpoAbMKUTENHOTO BBb3AENCTBUE
Ha BUCOKM ayKCUHOBU HUBA, MOXE
Aa gosene [0 HexenaHu edekTy,
Kato Kanycupade, xfnoposa no
nucrarta, NOTUCKAHEe pacTexa Ha
KOpeHa 1 crnupaHe Ha pacTea Ha
netopacta (Maynard et al., 1991).

3a npepoTtBpartaBaHe Ha Tean
ABMNEHNA ce npegnara
Bb3OENCTBUA C TBMHUHA UNuU
N3Mnon3BaHeTo Ha nopecTtu

cybcTpatn B xpaHutenHara cpega
in vitro Bmecto arap. (Bhojwani
and Razdan, 1996,Thorpe et al.

2008). [pyr nogxop npu TPyAHO

BKOpEHABALUM ce BUOOBE €
BKOpEHABaHeTo in vivo. In vivo
dopmupanuTe KOpeHU ca

CTPYKTYPHO U DYHKLMOHAMHO mMo-

microculture which was considered
a deterrent to the development of
an efficient in vitro system for this
genus (Shi et al. 2002).

In plant tissue culture, rooting
of microcuttings could be achieved
either in vitro or ex vitro (Geert-Jan
et al. 1997).

Among the most important
factors affecting rooting in vitro
were reduction of nutrient salts in
the medium (Bhojwani and Razdan
1996), transferring blocked
meristemoiids into a new medium
containing either a different
combination of growth regulators
or no growth regulators (Minocha
1987) or using a suitable auxin,
mostly IAA, IBA or NAA (George
and Sherrington, 1984).

Prolonged exposure to high
auxin levels, however, had some
undesirable effects, such as
callusing, leaf chlorosis, inhibition
of root elongation and quiescence
or dormancy in the shoot tip which
was difficult to overcome in the
acclimatization stage ex vitro
(Maynard et al., 1991).

Other treatments as dark and
using porous substrates in the
nutrient medium in vitro instead of
agar had been suggested
(Bhojwani and Razdan 1996,
Thorpe et al. 2008). On the other
hand, ex vitro rooting was gaining
popularity for obvious reasons of
economy and the quality of roots.
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KayecTBeHn OT Te3un, opmMupaHy | Ex vitro rooting offered many

in vitro, n36area ce HapaHsBaHe Ha
KOPEeHWUTE Npn N3BaXKOAAHETO UM OT
TBbpAaTa XpaHuTenHa cpefpa, a
Cb3daBaHeTo  Ha  NOAXOASLUN
yCSIOBUSA 3@ PU3OTreHes in vivo e No-
necHo u no-eeTnHo (Bhojwani and
Razdan, 1996).

Llen Ha HaCTOSALOTO
npoy4BaHe € [da ce wuscnensat

Bb3MOXXHOCTUTE 3a
BKOpeHsBaHeTo Ha in  Vitro
KyNTUBUPAHW pacTeHus oT

Magnolia grandiflora, L. u Magnolia
xsoulangiana, Soul.-Bod. in vitro
u/unwu ex vitro.

MATEPWUAN U METOW

PacTtuteneH matepuan

Bcuukn  ekcnepMmeHTn  ca
NnpoBeaeHn ¢ in vitro pacTteHns oT
M. grandiflora and M. X
soulangiana,  KynTuBMpaHun  Ha
xpaHnTenHa cpega no  MS
(Murashige and Skoog, 1962),
oborateHa ¢ 3.1 uM BAP (6-
benzylaminopurine), 0.057 uM IAA
(indol-3-acetic acid), 40 g I’
saxaposa n 5 g I'' arap ¢ pH 5.6
npean aeToknaswpane. [n  vitro
KynTypata € nogdbpxaHa 4ypes
npexsbpnsHe Ha cBexa
XpaHuTenHa cpeaa Ha Bceku 3-4
ceamuum.

B onutute 3a ontumusnpaxe
Ha BKOpPEHABAHETO ca
nsnonsyesaHn  pobpe
MUKpPOpacTeHns. YAbHKaBaHeTo e
NpoBEAEHO Ha ropeonucaHata
xpaHuTenHa cpega 6e3 XopmoHM,
B MONWNPONUMEHOBU CbAoBe C
rasonpoHnLaemMo

pasBuUTH |

nokputie | Microboxes

advantages, for example
combining rooting and
acclimatization stages and, thus,
reducing aseptic handling. /In vivo
formed roots were structurally and
functionally of better quality than
those developed in vitro.

The in vitro developed roots
may get damaged during
transplantation and for difficult-to-
root species it was easier and
cheaper to create good rooting
conditions in vivo than in vitro
(Bhojwani and Razdan, 1996).

MATERIAL AND METHODS

Plant material

All experiments were
performed with in vitro-raised
microshoots of M. grandiflora and
M. x soulangiana cultured on MS
medium (Murashige and Skoog
1962) containing 3.1 uM BAP (6-
benzylaminopurine), 0.057 uM IAA
(indol-3-acetic acid), 40 g I
sucrose and 5 g I' agar with the

pH adjusted to 56 before
autoclaving.
Both species were

maintained as stabilized shoot
cultures by subculturing into fresh
medium at 3-4 weeks intarval.

Lateral shoots were excised
and used for rooting in the present
study after elongation on the basal
medium free of growth regulators
for a period of 4 weeks in Full-Gas
(Combiness,,
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(Combiness,, Belgium, xbnT
PUNTBP — CKOPOCT Ha raszoobmeH
13 obema Ha aeH) 3a 4 cegmuum.
Beuykn  mukpopacTteHusTa  ca
KynTuBupaHn npu TemnepaTypa
22+2°C w cotonepuog 16h peH/
8h Howl (chnyopecueHTHM namnu
OSRAM, 40W; 40 umol m?s
PPFD), ako He e oTbensasaHo
Apyro.

BkopeHsiBaHe UH BUTPO

EanHnynm YABIIKEHN
BpbxyeTa C BUCOYMHA 3+4 cM ca
KynTuBupaHn Ha ocHoBHa MS
XpaHutenHa cpega ¢ 25%
makpoconu, 100% mepoconm
100% Butamnnu, 20 g 3axapoasa,
59I1arap(pH56)

ExkcrnepumeHm 1.
MuvkpopesHuum oT ABaTa Buaa ca
3anoXeHW 3a BKopeHsBaHe in Vitro
Ha xpaHuTenHu cpegun ¢ IBA - 0.0,
2.46,4.92, 24 60uM.

ExkcnepumeHm 2.
MukpopesHuuun ot M. grandiflora
ca TpeTupaHu no Tpu HayuHa: A.
pasnuyHo CbAbpXKaHne Ha
aykcuHu (1.5 pM IBA, 1.5 uM IBA +
1.14 uM IAA and 1.5 uM IBA +
2.85 uM IAA); B. xpaHutenHa
cpefa — TBbpaa arapoBa cpeja
nnu TevHa cpega c nepnut; C.
yCNOBMA Ha KynTuBMpaHe — Ha
TbMHO unu ¢ 16-h hotonepuog.

N B nBaTa ekcnepumeHTta ca
n3Non3BaHn CrnomeHaTuTe No-rope
CbAOBE, HO CbC 3eneH uUNTLP
(ckopocT Ha rasoobmeH 81.35
obema Ha pgeH), cbc 100 ml
XpaHutenHa cpepga. 3a  Bceku

BapuaHT Ha  TpeTupaHe ca

|

Belgium) with yellow filter (13.09
gas exchanges/day). All cultures
through the whole course of the
study were kept at 22+2°C under
16-h  photoperiod  (fluorescent
tubes OSRAM 40 W, 40 pmol m?
s’ PPED), unless otherwise
specified.

Rooting in vitro

Single elongated shoots 3-4
cm long were cultured on MS basal
medium with 25% macronuterients,
100% micronutrients, 100% MS
vitamins, 20 g I sucrose, 5 g I'’
agar and a pH of 5.6.

Experiment 1. Microshoots of
both species were cultured in vitro
on nutrient media with four levels
of IBA (indol-3-butyric acid) - 0.0,
2.46,4.92, 24.60 pM.

Experiment 2. Microshoots of
M. grandiflora were subjected to
different treatments concerning: A.
auxin level (1.5 uM IBA, 1.5 uM
IBA + 1.14 uM IAA and 1.5 uM IBA
+ 2.85 uM IAA); B. medium type
(solid agar-based and liquid in
perlite) and C. growing condition
(dark and light 16-h photoperiod).

In  both experiments, the
previously mentioned Microboxes
were used with green filter (81.35
gas exchanges/day), filled with 100
ml of culture media. Each
treatment consisted of four jars
with at least 10 shoots contained in

- each jar. In case of liquid medium,

3anoxeHun no 4 cbaa ¢ Han-manko | the

media were sterilized in
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3anoxeHn no 4 cbaa ¢ Han-marnko
10 Bpbx4yeTa Ha cCba. 3a
BapuaHTUTe C Te4yHa XpaHuTenHa
cpepna, cpepata ce cTepunusmpa
OTAEenHo B Konbw n ce gonuea Ha
naMmuHap-6okc KbMm
npeaBapuTENHO CTEPUNU3NPaHuTe
cbAaose ¢ nepnut. BkopeHaBaHeTo
e oTYuTaHo cnea 4 ceamuun.

Ex vitro BKOpeHsABaHe W

aknumarTusauusa

Benyku BKOPEHEHMN 7
HEBKOPEHEHN in vitro
MUKPOPE3HULIA oT Asarta

eKcnepuMmMeHTa ca 3anoXeHun 3a
aknumaTtuszaums. 3a uenta ca
N3Mnon3BaHn nnacTtmacosu opmu
3a pascag Cc 56 rHespa,
HanbNHEHN C TOpdeHO NnepnuTHa
cvec (1:1), 6e3 [ONBIAHWTENHO
TpeTUpaHe Ha pacTeHusTa C
XOPMOHMU. PacteHusTa ca
KynTUBMpaHW npu Temnepatypa
22+2°C, doTtonepuos 16h nen/8h
Howl  (cbnyopecueHTHU  namnu
OSRAM, 40W: 60 pmol m?s”
PPFD) w»n Bucoka oOTHOCUTENHA
BNaXHOCT 3a 2 ceamuun.
OTHocuTenHaTta BNAXHOCT
NOCTENEHHO € HamanssaHa U
pacTeHusATa ca npexsbpreHn B no-
roemMn  cakcmm CbC  CbLyMs
cybcTpaT B CTbKIEHa opaHXepus.
BkopeHsiBaHeTO "
aknumaTuszaymsta ca  oT4YUTaHU
NepUoOANYHO, KaTto  uHanHuTe
pesyntatu ca 3anucaHn 60 OHWu

cnen vsBaxgaHeto B ex Vitro |

YCroBus Mo BapuaHTn Ha UH BUTPO
TpeTupaHe.

beakers and subsequently poured
to perlite-filled micoboxes,
previously sterilized, under laminar
flow-hood conditions.

After 4 weeks, data on in vitro
rooting were recorded.

Ex vitro and
acclimatization

All rooted and nonrooted
microshoots resulted from the in
vitro study were assigned for ex
vitro rooting and acclimatization.
Multi-cell bedding plant trays filled
with peat:perlite (1:1) were used
with  no additional hormonal
treatments.

rooting

Cultures were kept in growth
chamber under 16h photoperiod
(fluorescent tubes OSRAM 40 W,
60 umol m? s PPED) and high
humidity conditions for 2 weeks.

Humidity  was gradually
decreased, plantlets were
transplanted into pots filled with the
same medium and transferred to
green house conditions.

Data on ex vitro rooting and
plant adaptation were periodically
recorded.

Data on final acclimatization
rate were collected 60 days after
transplanting to ex vitro conditions.



PE3YNTATU U OBCBXOAHE RESULTS AND DISCUSSION
~ BrnusrHue  Ha  pasnuynu Effect of different levels IBA
KOHUeHmpauuu Ha IBA 8 | in vitro on rootability of both M.
XpaHumenHume  cpedu  ebpxy | grandiflora and M. x soulangiana
8KopeHssaHemo Ha M. grandiflora
and M. x soulangiana
C usKnioyYeHne Ha eauvHUYHU Except for some individuals
pacteHus (4 6Opos or M. x| (4 shoots M. x Soulangiana and
soulangiana v egHo oT M. | one shoot from M. grandiflora), no
Grandiflora) npu Huto epna oT rooting was recorded after 30 days
HETUPUTE n3NnUTaHN KoHUeHTpaLuu | cultivation in vitro using any of the
Ha IBA (0.0, 2.46, 4.92. 24.60 HM) | four levels tested of IBA - 0.0, 246,

HE e HabntogasaHo | 4.92. 24 .60 MM,
KopeHoobpasysaHe crnep 30 AHW B
WH BUTPO yCroBus. Microshoots of both species

MukpopesHuunTe ot agaTa Buha | were successfully rooted ex vitro
Ca BKOPEHeHW 1 aknumaTtusupadu | and survived acclimatization
YCNELWHO npu ex vitro ycnosus u B8 | conditions. By the end of the
Kpas Ha afjanTaunoHHus nepuog e | acclimatization period, data on final

oT4YyeTeH npoueHTa Ha | acclimatization rate were recorded
npexwssemocT (durypa 1). (Figure 1).
100 -
VIBA pwm
2 % @o.o0
D 02.46
® 60 49
— @ 24.60
S 40
e
& 20
0 I

M. grandiflora M. soulangiana

@ur. 1. YcnewHa aKknumatusaums (%) Ha MukpopacTeHus ot M. grandiflora v M.
xsoulangiana, KynTuBupaxu in vitro Ha XpaHuTenHa cpena 3a BKOpeHsABaHe ¢
Pa3nu4iHu KOHUeHTpauuu Ha IBA.

Fig. 1. Final successful acclimatization rate (%) of M. grandiflora and M. x
soulangiana, cultivated on rooting media with different concentrations of IBA.

PacteHnsta wuwmar nobpe | Plants demonstrated well
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pa3suTa KopeHoBa cucrtemMa 1 developed roots (Figure 2).
(durypa 2). OTbBenssaHa e |

3HayuTenHa pa3nuka B A considerable difference in
PU3OreHHNs noTeHunan Ha Aata the rooting ability ex vitro of M. X
Buga ex vitro. OT  BCUYKM soulangiana (62% of the total initial
NbpBOHAaYaNHO sanoxeHu | microshoots) comparing with that
MukpopesHuum ot M.xsoulangiana of M. grandiflora (14%) could be
ca BKOPEHEHW W aknumaTuanpaxy noticed.

62%. pokato npw M. grandiflora

TO3U npoueHT e easa 14%. Kato

usAno, o nosuLlaBaHe Generally, increasing the
KOHUEeHTpauuaTa Ha [BA in vitro | concentration of IBA in vitro
NPOLUEHTBLT Ha ycneLHo ( reduced survival rate ex vitro.
ajantupaHute ex Vitro paCTeHMH‘

Hamansea. }

(B)

®dwur. 2. Ex vitro- ekopeHeHU pacTeHus oT M. x soulangiana (A) w M. grandiflora
(B), ¢ c¢opmupaHute B Kpasi Ha aknMaTtu3auuaTa KopeHu. 3anoxeHu ca
HeBKOpEeHEeHw in vitro pacmeHus

Fig. 2. Ex vitro-rooted plant of M. soulangiana (A) vs M. grandiflora (B) showing
the shape of formed roots at the end of the aclimatization period. Initial shoots
used were non-rooted in vitro

Mpu M. x soulangiana Hail- | Regarding M. x soulangiana,
BUCOK npoueHT (79.17%) e microshoot survival was highest
OTYETEH NPY KOHTPONHNSA BapuaHT (79.17%) with the control (no auxin
6e3 ayKCWH, cnefBaH oT BapuaHTa treatment) and after application of
C Hali-H1CKa KoHUeHTpauus Ha IBA | the lowest concentration of IBA

(2.46uM) - 75%. Ot1 aOpyra | (2.46UM) — 75%.
cTpaHa, MUKpopesHuunte ot M. |
grandiflora oT KOHTPOMHNA | Microshoots of M.
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BapuaHt 6e3 aykcuH u ¢ Han-

BUCOKa KOHUeHTpauua Ha [IBA
(24.60uM) nokasBaT Hail-cnaba
npexuesemocT (7.5%), pokaTo

n3nonssaneTo Ha IBA B no-Hucku
KOHUEHTpauun (2.46uM, 4.92uM)
MMa no-A4o6bp edekT (CLOTBETHO
20.00% n 22.50%).

MonyyeHute pesynTtaTtu
BEPOATHO ce AbmkaT Ha chakTa,
dye IBA e oTHocutenHo Bucoko
cTtabuneH ayKCuH 7 ce
(POTOOKUCTIABA B HWCKA CTENeH.
Cnen vHayuvpaHe passuTueTo Ha

KOpeHoBu Mepucremonan,
BUCOKNTE KOHUEeHTpayunm Ha
AYKCUHU mmMar MHXVI6V|TOpeH

edekt. B Hawws EeKCNepuMeHT
TOBa MOXe fa e npuunHa 3a
NMOHWXKaBaHe B rpoueHTa Ha

aKknuMmaTuzaums um npw aoBata Buaa '

MarHonusa  npu  Hanl-BUCOKUTe
KOHLEeHTpauum Ha aYKCUH.
MpoTmBonoMoXHO Ha  HawuTe
pesyntatn Kamenicka u Lanakova
(2000) cbobujaBaTr 3a
CTUMYNVpaHe Ha BKOpEeHABaHeTo

n 6pos Ha dopmupaHuTe KOpeHu

npu M. x  soulangiana ¢
n3nonaseaxe Ha Mo-BUCOKM
KOHUEeHTpaunm Ha of IBA (196

HM). Tesn HecvoTBeTCTBMS MOraT
Aa Cce Obmkat Ha pasnuuns B
reHoTuna npu To3m xubpug, KakTo
W Ha pasnukn B XxpaHuTenHara
cpena n pasmepa Ha
n3nonssaHuTe MukpopesHuun. Mo
OTHOWweHwne Ha M. grandiflora. ca
Heobxoanmum nosevye
n3cnenBsaHust 3a nogobpsasaHe Ha
BKOPEHABAHETO Npw in Vvitro unu ex
vitro ycnosus.

grandiflora, on the other hand.
recorded the lowest survival
' (7.5%) using either no auxin
]’(control) or IBA at the highest
concentration  (24.60uM), whilst
application of IBA at lower
fconcentrations (2.46uM, 4.92uM)
increased survival rate (20.00%,

22.50%, respectively).

| Our results probably were
Irelated to the fact that IBA was
' considered as a high stable auxin
and was photooxidized to a low
extent.

' After IBA induced formation
'of  root  mersitemoids, high

concentrations of auxin become
J inhibitory. This could be a reason

for the decrement in the
' acclimatization rate  of both

Magnolia species at,the highest

auxin  concentration in  our
| experiment.
On the contrary to our

results, Kamenicka and Lanakova
' (2000) reported stimulation of root
- production and number of roots in
‘M. x soulangiana using higher
l’ level of IBA (19.6 uM).

’ Differing results regarding
.‘ rooting of M. x soulangiana may
' be attributed to the genotype
variations in this hybrid in addition
‘5’(0 the differences in the rooting
-medium and size of microshoots
used which may contribute in
‘these contrasts. M. grandifiora,

' however, needed more effort to
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Mo-gobpusT  pacTex  Ha
[BaTa BUAa Ha xpaHuTenHa cpeaa
no MS B Hawute OnnuTn
cBbp3aHa No HAKaKbB HAYMH Vi CbC
CUHTE3a W  OTOenaHeTo  Ha
heHOoMHU KoMnoHeHTn. ToBa Bu
MOrMo da Cce  [Abmku  Ha
uHxubupaHe Ha  A@yKCMHOBOTO
OKCUAUPaHE WM Ha Heovaksahu
ecbektnn Ha peronute (Machakova

et al., 2008). Bcu4ykn TEIMN
dakTopu MOXe 6u nmart
OTHOLWIEHWEe KbM nwuncata Ha

BKOpEHABaHe in Vitro.

BnusgHue Ha pasfnu4yHume
aykcuHu (IBA u IAA), gpusu4Homo
CbCMOAHUSA Ha xpaHumesHama
cpeda u  mpemupaHemo  C
MbMHUHA (CEEMITUHHUST  PEXUM)
g8bpxy in Vitro eKopeHssaHemo Ha
M. grandiflora

B exkcrnepumeHT 2 onuTaxme
[a vHayunpame pusoreHes in Vitro

npw M. grandifiora ypes
KomOuHUpaHe Ha IBA B
CpPaBHUTENHO HMCKa

\ In

' enhance its rooting either in or ex
| vitro.

Ll

Besides, the improvement in
' growth of both species on MS
' medium was observed to be
\‘related in some way to the
excretion of phenolic compounds.
This could lead to inhibition of
' auxins oxidation, or to other
unexpected effects of phenolics
(Machakova et al., 2008). All these
factors could contribute to the

‘ absence of rooting in vitro.

Effect of different auxins (IBA
and IAA), physical state of the
' growth medium and darkness on

in vitro rooting of M. grandifiora
| experiment 2 we
attempted to induce in vitro rooting
in M. grandiflora using a mixture of
IBA at low concentration (1.48uM)
' combined with IAA at two different
" concentrations (1.14puM or

koHueHTpauusa (1.48uM) c IAA B 2.85uM).

OBE  pas3NuYHKU  KOHLEeHTpauuu
(1.14uM or 2.85uM) n Bapupare B
yCINOBUATA Ha KyNTUBUPAHE.

Cnepn 4

ceMUYHO |

Physical state of the medium
(solid or liquid) was considered
along with darkness treatment

KynTUBUpAHE BKOpeHABaHeE He 6e | during the first 10 days of the
ycTaHoBeHo. Bcudky Bpbx4eTa ca culture.

npexsbprieHn B ex Vitro ycrnosus.
Cnen 8 cegmuuy NPOUEHTLT Ha
ycneLuHo agjanTupaHuTe (n
CbOTBETHO BKOPEHEHW) pacTeHud
Bapupa wmexay 60% wu 100%.
Mexgy  ABaTa Ha4nHa Ha
TpeTupaHe (TbMHO/cBETNO) OsXa

OTYETEHW W WU3BECTHU Pa3ITUKU B‘

KpanHus NpoueHT

Ha |

After four weeks in culture,

‘ no roots were detected. All shoots

| were then transferred to ex vitro
| conditions. After 8 weeks the
survival (rooting) rate of the plants
' reached 60% to 100%.

Slight  differences  were
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npeXxuBaeMocT (73.33% n recorded between dark and light-
85.00%, CbOTBETHO). ToBa i treated shoots regarding final
BEPOATHO Ce AbIMKN Ha dhakTa, 4e | survival rate (73.33% and 85.00%.
KyNnTMBMPaAHETO Ha TbMHO npes | respectively).

nbpeuTe 10 gHU BNUSE HETaTUBHO | The initial 10-day dark period
BbPXy Ka4ecTBOTO Ha pacTeHusiTa. | in vitro generally was detrimental
B kpas Ha in vitro BKkopeHsiBaHeTo | to plantlet quality. Shoots raised
pacTeHuaTa, KynTuBMpaHU  Ha | under light conditions were healthy

CBET/IO, Ca Mo-Xu3HeHu, ¢ kanyc B  and characterized by white callus

ocHoBaTta (Purypu 3 n 4). | accumulations at shoot bases
Araposute cpeaun n TeuHute | (Figure 3 and 4).

C nepmuT Han-obwo nokassar | Agar-based and  perlite-
mManku  pasnuuus  (81.67% un  based media, generally, exhibited
76.67%, CbOTBETHO). Mo | slight differences (81.67% and
OTHOWeHne Ha edekta Ha | 76.67%, respectively).

aykcuHa - KoMOWHMpaHeTo Ha

1.14uM IAA ¢ 1.48uM IBA in vitro Considering the effect of
noByvLLaBa NPoLEHTa Ha ycnelwHo | auxin treatments, combining [AA

BKOpeHeHuTe n  aganTupasu
pacTteHuns ot 80% (camo c IBA) oo

at 1.14uM with 48uM IBA in vitro

} increased survival rate from 80%
|
|

87.5%. (with IBA alone) to 87.5%.
# 1.48uM IBA 100 Sy
100 0 1.48)M [BA+1.14uM |AA %0 —
g 1.48)M [BA+2.85uM I1AA 80

o
o

— 70
60
50
40
30
20
10
0 U
Agar Perlite

Dark Light

Survival rate
£ (=23
o o

»n
(=)

(=]

Agar Perlite

®ur. 3. MNpoueHT Ha NpexUBAEMOCT Ha ex Vitro BKOPeHeHu pacTeHus oT M.
Grandiflora, TpetupaHnu in vitro ¢ 1.48uM IBA cbc unu 6e3 IAA (1.14pM unu
2.85uM)

Fig. 3. Final survival rate of ex vitro-rooted plantlets of M. grandiflora generated
from microshoots subjected to in vitro treatment with 1.48uM IBA with/without
IAA (1.14pM or 2.85uM)
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B

®wur. 4. In vitro mukpopacTtenusi ot M. grandiflora, Ha cpeaa 3a BKOpeHsBaHe,

oTrnexgaHu npu pasnuuHu ycnosus: A.lNpu cTaHaapTeH CBETIIMHEH pexum, B.
KynTusupanu Ha TbMHO 3a 7 AHKn; C. n D. AnanTupaHo MUKpopacTeHue

Fig. 4. In vitro raised microshoots of M. grandiflora on rooting media, cultivated
at different conditions: A. microshoots maintained under light conditions; B.
microshoots subjected to darkness treatment for 7 days; C. and D. Acclimatized

ex vitro-rooted plantlets

[lobaBaHEeTO Ha MNO-BUCOKN |

koHueHTpauum  IAA  (2.85uM),
obaye, MOHWXKaBa TO3W MPOLEHT
no 70%. Han-Bucok MpoueHT Ha
agantupanu pactenns (100%) e
OTYETEH NpPWN  MUKpOpEesHuuuTe,
nony4YeHn Ot in vitro Kyntypa Ha
araposa cpega ¢ 1.48uM IBA +
1.14uM |AA, KynTvBMpaHu Ha
cBeTNno. AHaANOrMYHOTO TPETUPAHE
Ha TeyHa xpaHuTenHa cpena, Ho C
nepnuT, CbLLO € MHOro YCMNeLHo —

90% BKOpEHEeHW 1 ajanTupanHu
pacTeHus.
Hawwure pesynraTtu ¢

MarHonusa ca B CbOTBETCTBME CbC
CbOOLLEeHNs Ha Opyrn aBTopu, Ye
N3NON3BaHETO Ha  CUHTETUYHU
aykcuhm kato IBA B kombuHaums ¢
IAA e no-edpeKTUBHO B CpaBHEHNE

c npunaraHeTo um
camoctoaTenHo - (Machakova et
al., 2008).

Hakon aBtopu, Hanpumep

McCown (1988), npeagnonarat, 4e

Addition of higher IAA
concentration (2.85uM), however,
decreased that rate to 70%.

The highest survival rate
(100%) was recorded in shoots
generated from in vitro cultures on
agar-based Va-MS medium
containing 1.48uM IBA + 1.14uM
IAA and maintained under light
conditions.

The same treatment with
perlite-based medium also
exhibited high survival rate (90%).

In accordance with our
findings, it had been found by
many workers that a synthetic
auxin such as IBA combined with
IAA was more effective than the
synthetic compound on its own
(Machakova et al., 2008).

Some authors, for example
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Bpbx4yeTara Ha MHOro AbPBECHU
BUOOBE Ce  BKOpeHsBaT  Mo-
yCneuwHo, ako ce Kyntueupar
NbpBOHAYanHO Ha TbMHO W cnep
TOBa Ce MpPexBbpnsaT Ha CBETNO.
Hawn-obwo kasaHo, obadve, cnep 7-

10 [OHM  TbMHMHaTa wHAyuUMpa
cTapeeHe, W MO TO3W HaYUH
MOHMXaBa nNPEeXMBAEMOCTTa Ha

MukpopacTeHuaTta (Rugini et al.,
1988). BeposTHO HAKOW KNOHOBE
WnNn copToBe, KaTo B chydas ¢
HacTOALOTO wu3cnegBaHe, He ce
HY)XOAsAT OT TbMHWMHA MNK ca no-
YyBCTBUTENHU KbM
dutoTOoKCHYHUTE edekTn Ha IBA
(Caboni and Damiano, 1994). |

Bbnpekn ue  busmyHoTo
CbCTOSAHWE Ha  XxpaHuTenHaTta |
cpedga He Bhvfe CbLECTBEHO

cnopej HacToswuTe pesynTaTtiy,
MHOrO aBTOpM KaTo cYuTaT, Ye
aepvpaHeTo Ha TbKaHuUTe B
nopecTtun cybcTpaTi kato nepnvra
crnomara 3a no-gobpust pactex Ha
MUKpOpacTEeHUATa 7 3a
pasBUTVETO Ha MOPMONOrMYHO
no-gobpa kopeHoBa cuctema ¢
MHO>XECTBO BTOPUYHM KOpeHYeTa
(Thorpe et al., 2008, Zhu et al.,
2010 and Caro et al., 2003).

n3Bogu
MNpn M. grandiflora u M. x
soulangiana He e MNOCTUrHaTo

BKOpeHsABaHe in Vvitro npu HWUTO
€AVUH OT U3NUTaHNTE BapuaHTu.
Han-Bucok NPOUEHT Ha
BKOPEHEHWN ex Vvitro n aganTupaHu |
pacTeHusa (100%) e otyeTeH npwu
MUKPOPE3HULUNTE, MONYYEHN OT in
vitro KynTypa Ha arapoBa cpefga C |

McCown (1988), suggested that
shoots of many woody plants root
better if they were incubated in
darkness during the first phase of
rooting and then were transferred
to light.

darkness,
induced shoot
after 7-10 days,
thereby decreasing plantlet
survival (Rugini et al., 1988).
Certain clones or varieties, like the
case in our study, may not require
dark treatment because dark-
treated shoots may possibly be
more sensitive to the phytotoxic
effects of IBA (Caboni and
Damiano, 1994).

Although physical state of the
nutrient media did not exhibited
considerable differences in the
present study, there had been

However,
generally,
senescence

'many authors who emphasized

that aeration of the tissues on a
porous substrate like perlite
stimulated better plant growth with
morphologically better root system
with numerous root hairs (Thorpe
et al., 2008, Zhu et al., 2010 and
Caro et al., 2003).

CONCLUSIONS

No rooting was recorded in
vitro using any of the tested
treatments in either M. grandiflora
or M. x soulangiana.

The highest survival rate of
the ex vitro rooted plants (100%)
was recorded from in vitro shoots
grown on agar-based %-MS
medium containing 1.48uM IBA +
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148uM IBA +
KyNTVBUPAHN Ha CBETNO.
AHanorMyHoTOo  TpeTupaHe  Ha
TeyHa XxpaHuTenHa cpena, Ho C
NepnuT CbLO € MHOro YCrewHo -

1.14uM  1AA. |

90% BKOpPEHeHW W ajanTupaHu
pacTeHus.
BnarogapHocT

MpenctaBeHOTO W3crneaBaHe
e nogKkpeneHc OT nporpamata i
Erasmus Mundus External
Cooperation Window (EMECW), B |
pamkuTe Ha NpoekT 132878-EM-1- |
2007-BE-ERA Mundus-ECW.

1.14uM 1AA an/d maintained under

light conditions. The same
treatment with perlite-based liquid
medium also exhibited high
survival rate - (90%).
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