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ABSTRACT

The plant size, growth rate and the degree of branching represent important criteria for
determining the stage of commercial plant. This paper aimed to study the behaviour of
plants belonging to the species Begonia masoniana and Begonia rex depending on the
volume of substrate, in order to obtain plants for sale. The plant material, obtained from
leaf cuttings, was planted in a mixture of peat and perlite (2:1), in pots of different sizes: 8
cm (0,32 1), 10 cm (0,4 1), 12 cm (0,7 ). The observations and determinations were
focused on: the average height of the plant, the average diameter of the plant, the average
length and width of the leaf, the average number of leaves. In order to obtain in a short
period of time plants with rich shrubs for sale, it is recommended in the case of the
Begonia masoniana species to use pots with a diameter of 8 cm, respectively a small
volume of substrate. The main morphological characteristics of Begonia rex ‘Inca Fire’,
express the best performance of plants in the larger volume container (12 cm diameter).

INTRODUCTION

The genus Begonia Linnaeus characteristics of plants and their
(Begoniaceae) is one of the largest response to various environmental and
genera of flowering plants and more than agro-technical works are essential in the
1890 species are currently accepted, design and application of the advanced
native to tropical and subtropical regions technologies (Selaru Elena, 2000).
of America, Asia and South Africa (Ardi et The modern flower production is
al. 2018; Espino et al., 2004). A large based on flower transplants production in
number of Begonia species are widely different container systems (Latimer,
cultivated as ornamental houseplants, 1991), usage of specialized substrates
mainly for their showy flowers and colorful and application of different controlled
leaves (Tebbitt, 2005). They are used as release fertilizers, growth biostimulants
garden plants and potted plants, in (Nelson, 2003). The effects of substrate
hanging baskets, and as greenhouse volume and space partitioning on plant
flowers in many parts of the world (Buyun growth, and the mechanisms involved,
et al. 2018, Kaviani et al. 2015). Some are still not fully understood (Semchenko,
species are commonly grown as et al. 2007).
ornamental houseplants for their bright The introspection in the literature
colorful leaves, which are often variously shows that for the cultivation of
marked or variegated, usually asymmetric decorative begonias for leaves, grown in
(unequal-sided) (David and Frodin, 2004). pots, there are no recommendations on

Given the wide diversity of species the optimal volume of substrate for
and varieties within the Begonia genus, obtaining vigorous, compact plants in a
the knowledge of the Dbiological short time. As a result, this paper aims to
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establish the appropriate volume of
substrate for obtaining plants for sale in a

MATERIAL AND METHOD

The experiment was established in
2018 in the didactic greenhouse of the
Floriculture discipline within the Faculty of
Horticulture, with the aim of studying the
influence of pot size, respectively the
nutrient volume on the growth and
development of begonia plants.

The initial  biological material
consisted of plants of Begonia masoniana
and Begonia x rex 'Inca Fire', found in the
collection of the Floriculture discipline of
the Faculty of Horticulture in Craiova.

Begonia masoniana Irmsch., native
to China, is distinguished by large
cordiform leaves (16-20 cm long and 10-
12 cm wide), with red hairs at the tip of
the folds and a brown pattern on the line
of the main star-shaped ribs.

Begonia x rex Putz. 'Inca Fire' has
obligue-asymmetrical leaves, slightly
corrugated, 12-14 cm long and 8-10 cm
wide. The upper part of the leaf has a
metallic luster, the colour of the leaf is
red. The petiole is red and covered with
pink hairs.

The plant material, obtained from
leaf cuttings, was planted in a mixture of
peat and perlite (1:1), in pots of different
sizes: 8 cm (0,32 1), 10 cm (0,4 1), 12 cm
(0,7 1), resulting in the following
experimental  variants: V11-Begonia
masoniana/l2 cm; V12-B. masoniana/10
cm; V13 — B. masoniana/8 cm; V21 -
Begonia rex ‘Inca Fire’/12 cm; V22 — B.
rex ‘Inca Fire’/10 cm; V23 — B. rex ‘Inca
Fire’/l8 cm. The control plant was
established according to the
recommendations in the literature on the
size of the pots.

In the greenhouse experiments
were carried out with experimental design
of random blocks, with three replications.
There was observed the rhythm of
vegetative growth in the begonia plants
under the influence of the substrate
volume for one year from the
establishment of the experiment.

163

short time.

The observations and
determinations were conducted between
2018 and 2019 and focused on: the
average height of the plant, the average
diameter of the plant, the average length
and width of the leaf, the average number
of leaves. The data collected was the
mean of values from three replicates.

RESULTS AND DISCUSSIONS

Varying container size alters the
rooting volume of the plants, which can
greatly affect plant growth (Scott and
Duval, 1998). This paper aimed to study
the behaviour of plants belonging to the
species Begonia masoniana and Begonia
rex depending on the volume of
substrate, in order to obtain plants for
sale.

Analyzing the average values of the
3 variants of Begonia masoniana, it is
observed that the height of the plants
recorded the highest values when they
were cultivated in pots of 12 cm (14,56
cm) and the lowest values were obtained
for plants grown in 8 cm pots (13,2 cm)
(table 1).

The variants of Begonia rex 'Inca
Fire' recorded close values for the 10 cm
and 12 cm pots (18,66 cm, respectively
18,46 cm), and the lowest values were
obtained for the plants grown in 8 cm pots
(16,36 cm).

The analysis of the variants shows
that restricting root volume determined
negative insignificant differences
compared to the control variant in both
species. Some studies show that the
decrease in container volume causes
growth restriction of the roots system and,
consequently, causes significant
decrease of hight the plants (Scott
NeSmith and Duval, 1998), as observed
for Eucalyptus grandis (Gomes et al.,,
2003), Cryptomeria japonica (Santos et
al., 2000), Salvia splendens (Zeljkovic, et
al. 2010) however, this was not verified in
the present study.
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The average values of the diameter
of the plants recorded the same evolution
registered at the last determination; the
best results in this respect were obtained
in both species in 12 cm pots, where the
average diameter was 32.23 cm in
Begonia masoniana and 29,6 cm in
Begonia rex 'Inca Fire' compared to the
plants grown in 8 cm pots which recorded
as in the case of height, minimum values
(31,00 cm for Begonia masoniana,
respectively 26,73 cm for Begonia rex
'Inca Fire') (table 2).

Comparing the two species, it is
observed that the reduction of the
substrate volume had a insignificant
influence on the height and the average
diameter of the plants in both species.

Analyzing the table 3, it is found that
the volume of substrate influenced the
growth of plants in terms of average
length and average width of leaves. The
average values of leaf length recorded
significant  differences in  Begonia
masoniana, the values ranging between
9,3 cm (pots of 8 cm) and 12,56 cm (pots
of 12 cm). The average values of leaf
length of Begonia rex ‘Inca Fire’ ranged
between 9,93 cm (pots of 8 cm) and 11,2
cm (pots of 12 cm).

In terms of the average width of the
leaves, depending on the volume of
substrate, there are significant differences
between the 3 variants of Begonia
masoniana, the values ranging between
8,76 cm (pots of 8 cm) and 11,3 cm (pots
of 12 cm). In contrast, the values of this
parameter in Begonia rex ‘Inca Fire’ were
very close at the end of the experimental
period, ranging between 8,06 and 8,7 cm
(table 4).

Regarding the average number of
leaves, the table 5 shows that this
parameter in Begonia masoniana was
influenced differently by the volume of
substrate, recording minimum values for
plants grown in pots of 0,7 | cm (9 leaves)
and the maximum value (11 leaves)
corresponds to the variant in which the
plants benefited from a minimum
container volume (pots of 0,32 I). Thus,
the plants grown in 8 cm pots (V13)
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recorded positive significant differences
than the plants grown in 12 cm pots (V1).

The volume of substrate had a
significant influence in Begonia rex on the
average number of leaves, the values
ranging between 16,36 cm (8 cm pots)
and 18,46 cm (12 cm pots).

CONCLUSIONS

In order to obtain in a short period of
time plants with rich shrubs for sale, it is
recommended in the case of the Begonia
masoniana species to use pots with a
diameter of 8 cm (0.32 1), respectively a
small volume of substrate. It is
noteworthy that the B. masoniana plants
grown in 0.32 | pots recorded higher
values of the average number of leaves
than those of the plants grown in 0,7 | cm
pots.

Analyzing the influence of the
substrate  volume on the main
morphological characteristics of Begonia
rex ‘Inca Fire’, it results that the average
values of these parameters were directly
proportional to the nutrient volume that
the plants had available.The number of
leaf per plant express the Dbest
performance of plants in the larger
volume container (0,7 1), corresponding
to the best development for Begonia
rex‘Inca Fire’.
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The influence of the substrate volume on the average height of plants

of Begonia masoniana and B. rex ‘Inca Fire’

Begonia masoniana Begonia rex ‘Inca Fire’
Height Height
Treatments plagnt Difference | Signif. pla%t Difference | Signif.
(cm) (cm)
12 cm (Co) 14,56 - 18,46 -
10 cm 13,13 -1,43 NS 18,66 +0,20 NS
8cm 13,20 -1,36 NS 16,36 -2,10 NS
DL 5%= 1,44; DL 1%=2,37; DL DL 5%=2.22; DL 1%=3,68; DL
0.1%=4,45 0.1%=6,89

The influence of the substrate volume on the average plant diameter of

Begonia masoniana and B. rex ‘Inca Fire’

Begonia masoniana Begonia rex ‘Inca Fire’

Plant Plant

Treatments diameter | Difference | Signif. | diameter | Difference | Signif.
(cm) (cm)

12 cm (Co) 32,23 - 29,60 -

10 cm 31,40 -0,83 NS 27,83 -1,77 NS

8cm 31,00 -1,23 NS 26,73 -2,87 *
DL 5%=0,77; DL 1%=1,28; DL DL 5%=2.25; DL 1%=3,72; DL

0.1%= 2,39 0.1%=6,97

The influence of the substrate volume on the leaf length in Begonia
masoniana and B. rex ‘Inca Fire’

Begonia masoniana Begonia rex ‘Inca Fire’

Leaf Leaf

Treatments length Difference | Signif. | length | Difference | Signif.
(cm) (cm)

12 cm (Co) 12,56 - 11,20 -

10 cm 12,10 -0,46 NS 10,20 -1,00 NS

8cm 9,30 -3,26 * 9,93 -1,27 NS
DL 5%=1.31,; DL 1%=2.17, DL DL 5%=1.48; DL 1%=2.46; DL

0.1%= 4.06 0.1%=4.60

The influence of the substrate volume on the leaf width in Begonia
masoniana and B. rex ‘Inca Fire’

Begonia masoniana Begonia rex ‘Inca Fire’
Leaf Leaf
Treatments
width Difference | Signif. width Difference | Signif.
(cm) (cm)
12 cm (Co) 11,30 - 8,86 -
10cm 10,50 -0,80 * 8,70 -0,16 NS
8cm 8,76 -2,54 ok 8,06 -0,80 NS
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DL 5%=0,58; DL 1%=0,95; DL DL 5%=0,78; DL 1%=1,30; DL
0.1%=1,79 0.1%=2,44

Table 5
The influence of the substrate volume on the number of leaves in

Begonia masoniana and B. rex ‘Inca Fire’

Begonia masoniana Begonia rex ‘Inca Fire’
Treatments No. of Difference | Signif. No. of Difference | Signif.
leaves/pl. leaves/pl.

12 cm (Co) 9,00 - 15,00 -
10cm 9.66 +0,66 NS 12,66 -2.34 o
8cm 11,00 +2 i 7,66 -7.34 ok

DL 5%=0,95; DL 1%=1,57; DL DL 5%=1,16; DL 1%=1,93; DL

0.1%= 2,95 0.1%=3,61
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