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Some features of two cultivars of in vitro
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Abstract. A comparative analysis of two in vitro propagated rose cultivars (Rosa hybrida) has shown a difference in bud
sprouting, shoot number, fresh and dry mass, and chloroplast ultrastructure, in correlation with different
degree of apical dominance.
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Introduction Lloyd & al. 1988; Campos & Salome 1990; Arnold &

Plant micropropagation is often based on the apical
or lateral bud formation and their growth into shoots.
The effectiveness of in vitro propagation is strongly de-
pendent on the type and concentration of plant growth
regulators supplemented to the growth medium. Bud
sprouting can be inhibited due to dormancy or domi-
nation of the actively growing apical bud, but axillary
bud outgrowth, considered a process of apical domi-
nance release, can be enhanced in response to exoge-
nous cytokinins (Philips 1975; Bollmark & al. 1995).
Apical dominance can be defined as the control exert-
ed by the shoot apex over the sprouting of lateral buds
mainly via suppressed branching, as an effect of auxins
from the apical meristem (Cline 1994, 1997). They can
also be used as a tool for overcoming the apical domi-
nance and, in this context, the effect of BA and kinetin
in in vitro propagated roses has been extensively stud-
ied (Davies 1980; Hasegawa 1980; Skirvin & al. 1984;
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al. 1992; van Telgen & al. 1992). Although the roses
have been a model system for a number of physiolog-
ical and morphological studies, to our knowledge, no
data are yet available from a comparison between the
ultrastructure of chloroplasts of cultivars with differ-
ent apical dominance. In an earlier study we have ob-
served a difference in chloroplast ultrastructure in in
vitro cultured Gypsophila paniculata L. in response to
cytokinins and their antagonists (Kapchina-Toteva &
Stoyanova 2003).

The aim of the present work is to compare some
morphological and physiological features of two culti-
vars of in vitro propagated Rosa hybrida L. that differ in
their degree of apical dominance. We have shown that
bud sprouting, shoot number, fresh and dry weight,
content of pigments and chloroplast ultrastructure are
distinct in cultivar Madelon expressing a strong api-
cal dominance, and that cultivar Motrea represents an
easily branching variety.
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Rosa hybrida‘Madelon’

Rosa hybrida‘Motrea’

Fig. 1. In vitro cultured plants of cultivars Rosa hybrida L.
Materials and methods

The experiments were carried out with shoot cultures
of Rosa hybrida: cultivar Madelon and cultivar Motrea.
Both cultivars are known to express a different degree
of apical dominance (Van Telgen & al. 1992). Cultivar
Madelon shows strong apical growth and a less-
er number of outgrowing shoots than cultivar Motrea
(Fig. 1). Rose plants were subcultured on a standard MS
medium supplemented with 1.0mg.l-1 BA, 4.5% (w/v)
sucrose, and 7 g.l-1 agar. Axillary buds from 3rd and 4th
position with a small part of elongated shoots (single
nodes) were used as an explant source. Growth condi-
tions were 20°C and 16 hours of light (60 umol.m-2.s-1
photosynthetic photon flux density, Philips TLD-33).

Budbreak was determined as a percentage of open
buds (n=30). The physiological performance was
evaluated by the number of shoots from the open ax-
illary buds, shoot length, and fresh and dry mass after
four weeks of culture.

Plastid pigment content was determined spectro-
photometrically in acetone extract, following the meth-
od of Arnon (1949) and expressed in mg pigment per
gram fresh mass.

The samples for electron microscopy were taken
from the middle part of the lamina of the 3rd leaf, fixed
in 3% (w/v) glutaraldehyde in phosphate bufter (pH
7.4) for 12h at 4 oC, and postfixed in 2 % (w/v) KMnOa
for 4h at room temperature. After dehydration the ma-
terial was embedded in Durcupan (Fluka, Swizerland)
and cut with Tesla (Prague, Czech Republic) ultrami-

crotome. Observations were carried out with JEOL
1200 EX (Japan) electron microscope.

For statistical significance the data were processed
and assessed by LSD at a 5% level of probability.

Results and discussion

In both rose cultivars, Madelon and Motrea, more
than 50 % of buds opened after four weeks of culture.
A higher percentage of open buds was established in
cultivar Motrea and this corresponded to a lesser ex-
tent of apical dominance. LSD analysis of both cul-
tivars indicated an enhanced budbreak of cultivar
Motrea and statistical difference of cultivar response
[LSD (p<0.05) 8.67]. Cultivar Motrea developed three
times more shoots per single node.

The correlation of higher fresh weight with low-
er dry weight is one of the features characterizing vit-
rification caused by cytokinins in the medium dur-
ing in vitro propagation of carnations and other plant
species (Pasqualetto & al. 1986; Leshem & al. 1988).
Changes in dry weight provide information wheth-
er the increase of fresh weight, if any, is due to bio-
mass accumulation, or to an increase of water content,
called vitrification (Gaspar 1991). The percentage of
dry and fresh mass in cultivar Madelon was signifi-
cantly higher than in cultivar Motrea, but during four
weeks of culture no sign of vitrification was observed
in either of the studied cultivars. The dry mass per sin-
gle shoot have been calculated (Table 1). Although the
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Plate I

Figs 1-3. Rosa hybrida - cross section of the leaf:
1. cultivar Madelon; 2. cultivar Motrea; 3. cultivar Motrea
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fresh and dry mass of cultivar Madelon was higher
than that of cultivar Motrea, the accelerated number of
healthy and well-developed shoots of cultivar Motrea
has shown a better propagation rate in vitro. This tes-
tifies to the fact that cultivars with lower degree of api-
cal dominance are more appropriate for mass micro-
propagation.

Table 1. Physiological features of two cultivars of in vitro
propagated Rosa hybrida

Cultivar/LSD| Bud Shoot |Fresh| Dry |Chlorophyll|Carotenoids

(5%) sprouting[number|mass|mass| (a+b) |mg/g.-1 FM
(%) (mg)| (%) |mg/g.-1 M

cultivar

Madelon 53.04 1.14 60.00 11.21  1.252 0.174

cultivar

Motrea 68.00 3.06 48.07 7.57 1941 0.223

LSD (5%) 8.67 1.11  6.89 213 040 0.03

The conte nt of plastid pigments in cultivar Madelon
was lower than in cultivar Motrea (Table 1). The chlo-
roplasts in mesophyll cells of cultivar Madelon had a
well-developed inner membrane system occupying
almost the entire volume (Pl I, Fig. 2). The well-de-
veloped grana were relatively high (from 10 to 25-30
thylakoids) and linked by a net of short stromal thyla-
koids. Thylakoid density of the inner membrane sys-
tem was due to a greater number of wide grana and
well-structured stromal thylakoids. Such dimension-
al structural organization is typical for well-structured
chloroplasts. Starch grains of medium size were ob-
served in the stroma.

In cultivar Motrea the inner membrane system
was also well developed, similarly to that of cultivar
Madelon (P11, Fig. 3). Despite the high thylakoid den-
sity, the chloroplast architecture of cultivar Motrea
was distinct from cultivar Madelon. The plastids had
a wavelike irregular shape. The change of chloroplast
shape corresponded to a change in the dimensional
orientation of the entire inner membrane system. In
most chloroplasts the membrane system was mainly
perpendicularly oriented. A difference was also ob-
served in the wavelike shape of thylakoids, expressed
to a higher or lesser extent in one chloroplast (Pl I,
Fig. 4). The starch grains were smaller and fewer in
number than in cultivar Madelon.

The chloroplasts of the two cultivars were similar
in volume of their inner membrane system and dif-
fered in chloroplast shape and orientation of the inner
membrane system. This corroborated the important
fact that cultivar Motrea had untypical plastid struc-

ture. Such observation could be contributed to differ-
ent apical dominance. Further discussion and study
will be necessary so as to shed more light on this as-
sumption.
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