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Biology of Begonia sect. Wageneria (Klotzsch)
A.DC. under cultivation conditions (ex situ)

Tatiana Fershalova andElena Baikova
Central Siberian Botanical Garden SB RAS), 630090 Nbirsk, Russia

Abstract. Morphological structure, features of growth andelepment

of Begonia species of th&Vageneria section B. convolvulacea, B. glabra,

B. fagifolia) underex situ conditions were studied. The architectural model
and structure of inflorescences, as well as theaayos of shoot growth
and flowering, are established and described. Re@mdations for the
optimal cultivation of thaNVageneria section begonias in greenhouses and
rooms are presented. The main factor affectingstiezess of cultivation
and decorative effect is the air temperature; @l one is +20-30 °C.
Begonia convolvulacea and B. glabra proved to be the most resistant to
various cultivation conditions.

1 Introduction

Begonia is a mega-genus with about 2500 specieslj1]1954, Klotzsch described the
Wageneria section, which included 16 species [2]. Until metbg it was believed that this
section has 7 species [3]. Currently, the sectiontains 6 species, sindg® smilacina
A.DC. has been recognized as a synonynBoflabra Aubl. [4]. Three species of the
Wageneria section are cultivated in the CSBG SB RAS colttiB. convolvulacea
(Klotzsch) A.DC.,B. glabra, andB. fagifolia Fisch. ex Otto. The description Bf glabra
was first published in 1775 by Jean Baptiste Auljgt B. convolvulacea was first
discovered by the German naturalist Frederick Sellal853 and the following year
introduced to the Schoénbrunn gardens in Viennal[bg plant was described in 1854 under
the basionymWageneria convolvulacea by Johann Friedrich Klotzsch [2]. The botanical
description of B. convolvulacea was first given by Alphonse de Candole in Flora
Brasiliensis, 1861 [7]. In 1936, German botanistsri€oph Otto and David Dietrich
published a description & fagifolia [8].

The main characteristics of th&ageneria section are as follows: plants lianescent,
anthers dehiscent with laterally positioned, londjbal slits; styles free, placenta per
locule; seed with a “crown” (micropylar or chalaeald inflated) [9].

The begonias of th&/ageneria section are native to South and Central Ameriga.
glabra has the widest range, from Mexico to Bra#l, convolvulacea found throughout
Brazil. B. fagifolia has a more limited range. It is found in Brazilpwing only in in the
coastal Atlantic forest, southeast and northeagi (f@ Janeiro, in the north of Espirito
Santo and in the south of Bahia) [10].
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In the Atlantic forestBegonia species occupy different biotypes, such as marshes,
sunlight places and wet soil, rain and dry forestififude vegetation and xerophytes
vegetation [11, 12]B. convolvulacea, B. glabra, and B. fagifolia prefer to grow as
epiphytes or hemiepiphytes and are usually fourtdeies, in shaded and light places. They
can sometimes be seen on rocky cliffs [1B].glabra grows not only on trees, but also
along the edges of paths [13].

All of these begonias are widely used in landsagpm America and Europe [6]. In
Siberia, these species are still rare; most oftey &ire found in private collections. In order
to promote the wider cultivation of these spec@éesyore detailed study of their biological
characteristics is necessamhus, the study of the morphological structure, faadures of
the growth and development of speo@ssitu became the goal of our study. The results
obtained allowed to develop recommendations foingdt cultivation begonias of the
Wageneria section.

2 Material and methods

The studies were carried out in the Central SibeBatanical Garden of the Siberian
Branch of the Russian Academy of Sciences (CSB®RAB, Novosibirsk, Russia) over 20
growing seasons (2000-2021). Plant samples areinedtafrom the V.L. Komarov
Botanical Institute of the Russian Academy of Scés Saint PetersburdB.
convolvulacea, 1980;B. fagifolia, 2000) and from the N.V. Tsitsin Main Botanicalr@en
of the Russian Academy of Sciences, MoscBwgl(abra, 1999).

The climate of Novosibirsk is continental; its est&® feature is the rapid heating of the
air in the spring and its intence cooling in autuniine average onthly daytime air
temperature in August is +16° C, the minimum is*C0In September, the values of these
indicators decrease, respectively, to +10° C antiG-214]. At subzero air tempetatures
during the cold period, begonias can be grown insloo

We studied Begonia plants in various conditions: in greenhouses {talpand
subtropical) and interiors (office rooms). In the@nhouse with a tropical climate, plants
were grown at a temperature of +20-35° C, humifi@y90 %, illumination 2000-5000 Lx.
In a greenhouse with a subtropical climate, theaeaiperature during the year varied from
+5 to 35° C, air humidity was 30-70 %, illuminatid®00-5000 Lx. Some plants were
taken outdoors after the average daily air tempegatas set at +10° C (second decade of
May) and returned back in the greenhouse aftetetinees had completely died off (second
half of August).

To assess the adaptive capabilities and prospectdtivation of theWageneria section
begonias, we recorded the main indicators, sucmagphological traits and types of shoot
growth, seasonal rhythms of plant growth and flomgercompleteness of ontogenesis, the
ability of plants to vegetative and seed reprodurcfil5, 16]. The decorative properties of
plants were also evaluated.

3 Results

The most significant structural feature of begonswot system is the continuous
monopodial growth of the axes and the axillary fiasiof the inflorescences. In begonias
of the Wageneria section all vegetative shoots are plagiotropic. &lothe studied species
belong to the monopodial plagiotropic long-metamarichitectural model [17]. Vegetative
shoots of the studied begonias are uniformly ledfyng the entire length, creeping along
the surface of the soil and rooting in the nodeth w& raised tip (Fig. 1 a). They can be
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attached to a support (wood, stones, artificialapgl and grates) with the help of
adventitious roots and creep on the surface o$dilavithout support.

The length of begonia shoots cultivatedsitu is limited to 2-3 meters by the space of
the greenhouse (Table 1). When grown in pots, gamivth is limited by the size of the
pots. The length of the shoots in nature variesg;himg, for example, 15 m B glabra.

Table 1. Main characteristics of begonias of #ageneria section

Begonia species
Place
B. convolvulacea B. glabra B. fagifolia
1 V—IX* VI s
Nature® | |y Ve I-XII VII-IX
12 =111, V, VII, IX [-X V=VII
Flowering period, month
Il V=V, VII-VII I1—1X \
1l I, V, VI, VIII I-1X VI
Nature 14-56* 17-22* 20-27*
6,8-53,8** 13,5-35** 20-70**
I 6-10 5-7 3—4*, 3-5**
Length of the peduncle, ¢
Il 3-8 2-5 1-2
1l 5-10 3-4 1-3
Nature 70-200** 50-100** -
Number of flowers per one ! 50-150 40-90 200-250
inflorescence, pcs. I 30-60 30-60 150-200
Il 30-70 30-70 150-180
Nature 2-8** 3-7*, 2—15** 3-4* 3-5**
I 2-3 2-3 2-3
Length of the main shoot, m
Il 1,5-2 1,5-2 1-2
1] 1,5-2 1,5-2 0,5-1
Nature 3,5-18%, 3-17** 2,2-75* 2%, 4-4,7*
| 5-7 4-5 1-2
Length of internodes, cm
Il 5-6 3-4 1-2
1] 5-6 2-4 0,5-1
- 6-11 x 7-25,5* | 7,5-10,5 x 5,5-7% 7-11,2 x 2—4,5*
Size of the sheet blade, cm]  Nature 5 5_25x9_2g** 5-18x2,5-13% | 7-8x5,6-6,8%
I 6-10%x9-12 4-11x2,5-7 5-6x2,5-6
Il 3,5-5%8-10 6-8x2-9 3-6x2—-4
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1 4,5-6x8-11 3-9x2-7 3-6x2-5
Nature 2,8-18* 1,2-2,5* 1,1-3*
3,7-29,5** 1,1-9* 1,7-2**
| 5-7 2-5 1-15
Length of the petiole, cm
1 1-3 1-4 1-1,2
11 1-3 1-3 1-1,3
*According to the literature data: Kollmann, 2012]F. Gregério 2016 [13]**
2Ex situ growing conditions: | — tropical greenhouses, ubtropical greenhouses, |1l — rooms

The begonias of th&/ageneria section cultivated in tropical greenhouse do redteha
distinct dormant period. In February, begonias hegfiensive growth, but its rate varies in
different species: the fastest growth of shootshiserved irB. glabra. In April, the growth
of shoots slows down (Fig. 2). The growth dynaniicB. convolvulacea and especially in
B. fagifolia is smoother, so they these species can be a#tdliotthe group of constantly
growing plants. When cultivating begonias in imesi such growth patterns are preserved.
In greenhouse with a subtropical climate, the ghoat begonias slows down when the
temperature drops to +5-10° C in winter. Shootdhsitort internodes are formed at this
tima. The shortest internodes, 0.5 cm long, anméarin B. fagifolia (Table 1).

| S

Fig. 1. Structure of the shoot systemdBiegonia sectionWageneria: monopodial plagiotropic long-
metameric architectural model (a); scheme of dieh&sflorescence (b) with its terminal part (c).
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Fig. 2. Dynamics of the shoot growth Begonia species cultivated in a tropical greenhouse.
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The leaf blades of the studied begonia speciesrdiffynificantly, both in shape (Fig. 3)
and size. The latter depends on the growing canditi at low temperatures (less than
+10° C) and insufficient humidity (less than 20 %aller leaves are formed (Table 1). In
B. fagifolia, unlike other species, the leaves emgered with long hairs. The shape and
color of the leaves, as well as the texture of ghdace are significant indicators of the
decorative appearance of the species.

All the studied species bloom cultivatexisitu. Inflorescences dBegonia are axillary,
dichasial, with bracts and not reduced axes, baexuth male flowers basal and female
flowers distal, protandrous [9, 18]. In begoniastloé Wageneria section, dichasia are
multi-tiered (Fig. 1 b), branching up to the 6-8itder, with a slight depletion of the
branching of the higher orders, so terminal cymay e monochasial (Fig. 1 c). The
peduncles are arranged vertically; their heightegagreatly and depends on the growing
conditions (Table 1). The height of infloresceneesitu is 2-7 cm inB. glabra, 3-10 cm in
B. convolvulacea, and 1-3 cm irB. fagifolia. In nature, according tb.J.C. Kollmann [10]
andB.S.Gregorio [13], inflorescences can reach a large, $& example, up to 56 cm
convolvulacea (Table 1). The flowers are white, small, with getd-4 mm long; in
begonias growing in nature, the petals can benwn/(B. fagifolia). The number of flowers
per inflorescence varies from 20 to 250 pcs., hiethature and in cultivation (Table 1).
Due to the protandrous blooming, male and femaledls can be simultaneously in the

same inflorescence only for a short time.

a C

Fig. 3. Typical leaf blade shape Begonia, sectionWageneria: B. fagifolia (a), B. glabra (b), B.
convolvulacea (c).

The duration and time of flowering differ in begarspecies (Table 1. glabra does
not have a pronounced flowering cessation from danto October under optimal growing
conditions but the intensity of flowering variesrithg this period B. convolvulacea blooms
from January to October periodically: from JanueryMarch, and then in May, July, and
SeptemberB. fagifolia has the shortest flowering period which is fromyMa July. The
intensity of flowering of all species decreases mhige air temperature drops to +15° C.
Flowering stop completely at +10° C.

Begonias of the Wageneria section are thermoppldints. Their growth processes slow
down when the air temperature drops to +10° C,taadeaves turn yellow at +5° C.

A drop in temperature below zero provokes thedthbll leaves and flowers. Therefore,
these plants can be grown outdoors in Siberia ionbgmmer. Pots with begonias are taken
out of the greenhouse after the threat of frostdessed, that is, in the third decade of May.
And they need to be brought back to the greenhoutiee third decade of August, when
there is a chance of night frosts.
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4 Discussion

Regular flowering, fruiting, and the formation dillffledged seeds in begonias of the
Wageneria section outside their natural range indicate tlnégth adaptive potentiaB.
convolvulacea and B. glabra proved to be the most resistant to various cuitva
conditions.B. fagifolia is more difficult adapting to deviations from tbptimal growing
regime. The main factor affecting the success @ifvation and the decorative effect is the
temperature. The optimal temperature for growingdoéas of the Wageneria section is
+20-30° C. With a decrease in temperature, the drasv shoots is inhibited, shorter
peduncles and smaller leaves are formed, the nurobenforescences and flowers
decreases.

We recommend the studied species of begonias éwigg indoors as groundcover and
climbing plants. They usually have a lot of sideas, so they are great for hanging in
baskets or for making poles and trellises. Theoodative effect is mainly due to the dense
rich green foliage. Research shows that peopleremme an unconscious calming response
when looking at green foliage [19], also touchihg tsurface of the leaves [20]. If you
follow the necessary agrotechnical measures, yawachieve abundant flowering of these
begonias in spring and summer.

In the conditions of Siberia, we recommend begowifishe Wageneria section for
growing not only in greenhouses and winter gardéuos,also in the rooms of various
functional purposes. It was found that the voldbielogically active substances produced
by B. convolvulacea reduce the microbial contamination of indoor a2l]] so we
recommended this species for the creation of phythunes in kindergartens and schools.
B. convolvulacea andB. glabra are suited for outdoor cultivation in hanging betskwhich
are placed in the garden from June to August, where is no threat of frost.

The work was carried out within the framework o€ tBtate Assignment of Central
Siberian Botanical Garden SB RAS. When preparing phblication, the materials of
bioresource scientific collection of CSBG SB RASo¥€Ections of living plants indoors
and outdoors», USU 440534 were used.
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