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Plant regencration of Chrysanthemwum morifolium Ramat. cvs.:
LFanshine Improved”, ,Pink Snowdon”, ,Klondike”, ,Yellow Spider”,
~Rivalry”, . Crimson Robe”, ,Bronze Mundial” and ,,;Tom Pierce” using
nodal and internodal segments was obtained. Stem segments were cul-
tured on MS mineral solution (Murashige and Skoog, 1962) con-
taining 3% sucrose, 0.7% agar and (in mgL.™ ): inositol 100, nicotinic acid
10, By 30, adenine sulphate 80 and tyrosine 100. This basal medium was
suppltmenltd with varying concentrations of indole 3-acetic acid (IAA,
0.1-0.5 mgl’ ) and benzyl aminopurine (BAP, 1 mglL’ 1) Shoot multipli-
cation takes place also on the same medium. Shoots yeild (19.2-90.0%)
and average number of shoots per explant (2.4-8.6) were affected by the
cultivar and medium. Micro shoots were on basal hormone free medium
with 1% sucrose and 1/2 MS mineral solution successful rooted. Micro-
plants 10-12 cm tall were transferred into pots, during spring, after 5-6
months plant flower evocation was observed in all plants.
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INTRODUCTION

Chrysanthemum morifolium Ramat. (Asteraceae) is a complex hybrid derived
from several species that grow wild in China and Japan. This species is one of the three
most important cut flowers in the world. Chysanthemums grown from seed are hetero-
geneous and are usually propagated by cuttings (Cathey, 1968). In vitro plant
regeneration of Chrysanthemum has been reported earlier by Hill (1968), Roest
and Bokelmann (1975), Sangwan et al, (1987), Lu et al, (1990), Bhat-
tacharya etal, (1991) and others using different explants and media. There was no
reports about in vifro tissue culture of chrisanthemum cultivars that we used in our
experiments. This paper describes protocol for plant regeneration of 8 cultivares of
chrysanthemum that has been commercially cultivated in our country.

MATERIALS AND METHODS

Stems of Chrysanthemum morifolium Ramat. cvs. ,Fanshine Improved”
(.FT”), Pink Snowdon” (,,PS”), ,Klondike” (,K”), ,,Yellow Spider” (,,YS”), ,Rivalry”
(.R”), ,.Crimson Robe” (,,CR”), ,,Bronze Mundial” (,BM”) and ,,Tom Pierce” (,TP”)
were prepared for tissue culture by method that were previously reported Rado-
jevic etal (1987).

Nodal and internodal stem explants (0.3-0.5 cm) of flowered shoots were culti-
vated on A and B medium. Basal medium (BM) contained MS mineral solution
(Murashige and Skoog, 1962), 3% sucrose 0.7% agar and (in mgL""): inositol
100, nicotinic acid 10, By 30, adenine sulphate 80 and tyrosine 100. This basal medium
was supplemented with two concentrations of indole 3-acetic acid (IAA) and benzy}
aminopurine (BAP). Medium A was BM medium suppiemented with IAA 0.1 mgl.”
and BAP 1.0 mgL‘l and medium Bwas BM with IAAG.S mgL'l and BAP 1 mgL’l, pH
5.8. Shoot multiplication was on same media.

Shoot rooting was on C, > and ¥ medium. The C medium contained MS mineral
solution (Murashige and Skoog, 1962), 1% sucrose 0.7% agar and (in mgl " ):
inositol 100, nicotinic acid 10, pantotenic acid 10, By 2, Bg 1, adenine sulphate 80 and
tyrosine 100, pil 5.8, Medium D was same as C only with 1/2 MS. Medium E was as
medium C supplemented with NAA 0.02 mgL'. Rooted shoots of chrysanthemum
were grown in greenhouse since flowering.

RESULTS AND DISCUSSION

Stem segments of chrysanthemum cultivars used in this work have different
morphogenetic responses. Internodal segments first formed callus and then adventi-
tious shoots (Fig. 1). Nodal segments develops axially buds while at the cutting sides
callus appeared and then adventitious shoots are formed axailly (Fig. 2).

Morfogenetic responses of segments on A and B medium are represented in Tab.
L. Itis evident from experimental results that the greatest morfogenetic response give
ov. ,CR” (90%) and the lowest 19.2 cv. |FI” on medium A (Fig. 3). Multiplication of
shoots was by formation of axially and adventitious buds. Index of mutliplication is
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represented also in Table 1. Medium A was better [or propagation cvs. FI7, ,PS”, K",
SYW? and [TP” but, medium B was better for cvs. ,R”, ,,CR” and ,,BM” (Fig. 4, Fig.
5).Wanbugu and Rangan (1981) has been reported that BAP in low concentra-

tions induced multiple shoots and the presence of auxins did not significantly enhance

the morfogenetic response. Previously, Earle and Langhans (1972) observed that
higher concentrations of cytokinins favoured multiple shoot development. We used as
cytokinin BAP in high concentration 1 mg,L'1 and only in combination with auxin (IAA,

0.5 mgl 1) desirable results are obtained (Radojevic etal, (1994). Lu C tal. (1990)

used NAA as auxin in multiplication medium and concentration of 1 mgil ! was more

effective than lower and higher concentrations (0.2, 0.5 and 2.0 mgL™ NAA). Our
results suggests that higher concentrations of IAA (0 Smgl) Slg,mflumtly increase
multiplication (3.6) index of shoots only in cv. ,R” on medium with 0.1 mgL [AAto

8.6 on medium with 0.5 mgL IAA. L u et al (1990), after hormone treatment

transferred explants to hormone free shoot elongation medium. In our case, this

transfer is not needed, because plantlets grow fine on these combinations of auxins and
cytokinin.

Tab. 1. — Effect of medium composition on morfogenetic response and shoot
mudtiplication of chrysanthemum

CULTIVAR MEDIUM (hormones in mgL'l) % of exsplants that multiplication

A=BM + 0.1 1AA + 1.0 BAP  forms shoots index

, B =BM + 0.51AA + 1.0 BAP

TEP A 19.2 34+14
B 20.0 3.1+05

"PS” A 40.0 28+0.6
B 66.7 23+02

7K” A 50.0 34+0.1
B 70.0 28+0.1

"YW” A 50.0 44+0.06
B 30.0 36+13

"R” A 20.0 3612
B 30.0 8.6+23

"CR” A 90.0 29+03
B 66.7 33+1.0

"BM” A 20.0 3.0+£07
B 60.0 3.8+22

TP A 30.0 25+£02
B 36.4 24+04

Microshoots (3-5 cm) were cultivated on rooting medium (C-E). The results
obtained from three different rooting media (represented in Tab. 2) showed that
number and length of roots depended of cultivar and medium. Rooting was the best
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on D mediumwith 1/2 MS where number and length of roots was highest in all cuhi\v ars
{Fig. 6). This results are similar as those descr ibed byBhattacharya etal (1990)

where half strenght M5 medium was betier than White’s modified media. Medium
supplemented with 0.02 mg}j} NAA was proved to be less effective than MS hormone
free medium.

Tab. 2. - Chrysanthemum rooting on indicated media

CULTIVAR MEDIUM (hormone in mng) Average N” Average
C=MS; D =12MS; of roots length of
E =MS + 0.02 NAA per plant roots (mm)
"F1” C 3525 723+ 174
D 43+19 175.7+63.9
E 41+24 8231428
"PS” C 74+19 67.3+273
D 126 £3.5 120.4 £ 20.8
E 95+3.2 97.5+20.6
7K C 26+13 91.7£56.9
D 6.8+3.2 123.8 £40.1
E 51+28 110.5+48.8
YW C 34410 526+ 16.7
D 35+12 117.5+£23.8
E 20+038 75.5£15.1
"R” C 1.0+£03 6.0+ 2.1
D 32+1.1 822+172
E 1.21£05 83+ 23
TCRY C 44£25 61.5+£284
D 57+22 133.3+£293
E 4.6+2.8 56.5+22.2
"BM” C 64+35 6.2 £ 90
D 48+22 1517 £ 85
E 33+24 3244198
TP C 87+24 483+ 105
D 165+2.6 75.8£51.8
E 84+27 62.0£31.5

Microplants about 10-12 c¢m tall were transferred into pots, during spring
Acclimatisation was achieved in cv. ,FI”100% cv. ,PS” 95%, cv. ,K” 100%, cv. . YW
98%, cv. ,R” 96.5%, cv. ,CR” 95.3%, cv. ,BM” 98% and cv. ,TP” 99% ’Fw 7). Plant
development was normal and phase-change was induced after 5-6 mounts as seedling
plantlets (Fig. 8). Phenotypic characters were the same as the donor explants.
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Iigs. 1-5. = Micropropagation of Clirysanthemum morifolium in stem segments cul-
ture: 1. - Calus Iorm(mon of internodal segments cv. [TP” 7-days in culturc - Axi-
ally bud of ev. [TP” developed on mtcrnodal segment 7-days in culture; 3. - Stem
segments of chrysanthemums cvs. JFI7 (1), ,,I’S‘” (2), K (3), .YW” (5) and .BM”
(1 a) one mounth after initiation of culturL 4.~ Shom multiplication of ¢v. ,, Tom
Pierce” on A medium (BM + 1 mgL IAA + 1 mgl. 3/\]’), 5. = Shoot multiplica-
tion of ev. Rivarly” on B medium (BM + 0.5 mgl IAA + 1 mglj1 BAP)
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Figs. 6. - 8. — Micropropagation of Chrysanthemum morifolium in stem segments cul-
ture: 6. - Shoot rooting of chrysanthemum cv. ,TP” on D medium (MS 1/7) 7. - Ac-
climatized plant of ev. ,F17; 8. — Flowered plams of chrysanthemum cv. K7 in
greenhouse
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In present paper, we reported efficient, plant regeneration protocol of 8 cultivars
of chrysanthemum by culture of stem segments. In conclusion, on this paper a new and
cfficient micropropagation protocol for cv. JFI”, ev. ,PS” ev. K7, ev. YW” cv. R”,
ov. ,,CR”, v, ,BM" and cv. ,[TP” cultivars are achieved, being, the method also a new
alternative for measurement the propagation procedure for ev. JFI7, cv. [PS”, v, K7,
o YW ens R, e, . DR”, cv. . BM” and ¢v. ,,TP” which has been previously described.
The large numbers of shoots produced per explant and uniformity of regenerating
plants make this system an ideal (ool for chrysanthemum propagation, and a promising
system for cryopreservation and the genetic manipulations.
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Rezime

SLAPANA JEVREMOVIC, LIILIANA RADOJEVIC
REGENERACLJA BILJAKA PRIMENOM KULTURE IN VITRO SEGMENATA

STABLA KOD NEKOLIKO KULTIVARA HRIZANTEME (CHRYSANTHEMUM
MORIFOLIUM RAMAT.)

Institut za biolo$ka istrazivanja ,,Sini$a Stankovi¢”, Beograd
)}

ProuCavana je regeneracija biljaka Clhrysanthemum morifolium Ramat. cvs.:
JJFanshine Improved”, ,Pink Snowdon”, ,Klondike”, ,Wellow Spider”, ,Rivalry”,
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LCrimson Robe”, . Bronze Mundial” i ,,Tom Pierce” u kulturi nodalnih i internodalnih
segmenata stabla. Eksplanti su gajeni na MS hranljivoj podlozi sa minerainim

rastvoromMurashige iSkoog, (1962) 3% saharozom, 0,7% agaromi (u mgl. ™ ):
inozitol 100, nikotinska klsclma 10, B1 30, adenin sulfat 80 i tirozin 100 indol 3-sircetna
kiselina (1AA, 0,1-0,5 m;DL ) i benzil aminopurin (BAP, 1 mgl, ) UmnoZavanje
izdanaka je postignuto na istoj MS hranljivoj podlozi. MOrfogenetskl odgovor eksplan-
tata (19,2-90,0%) kao i prosecan broj izdanaka po eksplantatu (2.4-8,6) zavisili su od
kultivara i hranljive podloge. Najbolje oZivljavanje ,mikro” izdanaka je bilo na MS
podlozi bez hormona sa 1% saharozom. Biljke, veli¢ine 10-12 c¢m, odgajane su u
uslovima staklare. Aklimatizacija ,,mikro” biljaka se odvijala u prolece 1 iznosila je
95-100% u zavisnosti od sorte. Posle 5-6 meseci biljke hrizanteme su cvetale i imale su
istu boju cveta kao biljke donori.





