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ABSTRACT: We aimed to evaluate the rooting potential of Tibouchina sellowiana through the experiments: I - Cuttings from current-year
shoots and epicormic shoots were submitted to IBA concentrations: 0, 500, 1000, 1500 and 2000mg L', in a factorial arrangement 2 x 5 (two
types of cuttings x five IBA concentrations), with four replicates and 20 cuttings each, II - mini-stumps of Tibouchina sellowiana were submitted
to successive shoots collecting during the four seasons, in a split-plot design, with five replications of ten mini-stumps per experimental unit.
From the shoots of mini-stumps, mini-cuttings were produced, which were initially kept in greenhouse and later transferred to full sun, in a 4
X 5 factorial arrangement (four seasons x five collections per season), with four replicates of 12 mini-cuttings. Superiority of epicormic shoots
cuttings was reported when compared to the current-year shoots, which showed the highest rooting and leaves maintenance (42.50% and
55.00%, respectively), eliminating the use of IBA. High survival of mini-stumps (over 80%) and the mini-cuttings production (170mini-cuttings
m? month™) in clonal mini-garden and the mini-cuttings survival (above 80%) in the greenhouse demonstrated the technical feasibility, with
summer as the most appropriate time to collect mini-cuttings.

Key words: auxin, clonal mini-garden, ornamental species, rejuvenation, vegetative propagation.

Resgate vegetativo e sistema ex vitro de producio de mudas de Tibouchina sellowiana
por estaquia e miniestaquia

RESUMO: Objetivou-se avaliar o potencial de enraizamento de Tibouchina sellowiana por meio dos experimentos: I - Estacas provenientes
de brotagées do ano e epicérmicas foram submetidas as concentragées de IBA: 0, 500, 1000, 1500 e 2000mg L™, em arranjo fatorial 2 x 5
(dois tipos de estacas x cinco concentragées de IBA), com quatro repeti¢oes de 20 estacas cada, II - Minicepas de Tibouchina sellowiana
foram submetidas a coletas sucessivas de suas brotagées durante as quatro estagoes do ano, em modelo de parcelas subdivididas no tempo,
com cinco repetigdes de dez minicepas por unidade experimental. A partir das brotagées das minicepas foram produzidas miniestacas, as quais
foram inicialmente mantidas em casa de vegetagdo e posteriormente transferidas para pleno sol, em arranjo fatorial 4 x 5 (quatro estagoes do
ano x cinco coletas por esta¢do), com quatro repetigoes de 12 miniestacas. Verificou-se superioridade das estacas de brotagoes epicormicas
em comparagdo as brotagées do ano, as quais apresentaram o maior enraizamento e reten¢do foliar (42,50% e 55,00%, respectivamente),
dispensando o uso de IBA. A elevada sobrevivéncia das minicepas (superior a 80%) e produgdo de miniestacas (170 miniestacas m? més™) em
minijardim clonal e sobrevivéncia (acima de 80%) de miniestacas em casa de vegetagdo demonstram a viabilidade da técnica, sendo o verdo
a época mais adequada para coleta de miniestacas.

Palavras-chave: auxina, minijardim clonal, espécie ornamental, rejuvenescimento, propagagdo vegetativa.

INTRODUCTION grown in landscaping for its flowering (NIENOW

et al., 2010).

Tibouchina selowiana (Cham.) Cogn
- Melastomataceae, popularly known as manaca-
da-serra, is a pioneer and arboreal species. It has
considerable commercial importance, which is

A mainly due to its ornamental potential, largely
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The sexual reproduction of species presents
some disadvantages, such as low germination rates,
slowness and uniformity of the plants (BARBOSA
et al., 1988). Because of such difficulties, vegetative
propagation can be a viable option due to the ease
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of cloning. Among the different methods, cutting
and mini-cutting technique are characterized by
inducing root formation in cuttings and mini-cuttings
(DIAS et al., 2012). Among the main limitations
of roots formation we found the ontogenetic age of
propagules, determining factor in the formation of
adventitious roots, where, in general, propagules
with a higher degree of juvenility tend to have higher
rooting and vigor (XAVIER et al., 2009; WENDLING
et al., 2010). Lignification is directly related to the
ontogenetic age of the plant material. Vegetative
propagules with less ontogenetic age, such as current-
year shoots, are preferentially used because they
lodge less degree of lignification and endogenous
hormonal balance favorable to the emission of roots
(HUSEN & PAL, 2007; WENDLING et al., 2015).

In cutting technique, rejuvenated plants
can be achieved with clear cutting or through a drastic
pruning in mature trees for induction of epicormic
shoots (STUEPP et al., 2014; RICKLI et al., 2015).
However, the mini-cutting presents some advantages
over cuttings, as size reduction of cuttings and
increased shoots productivity per area, and youth use
of propagules (DIAS et al., 2012).

Given the importance of developing an
efficient system production of Tibouchina sellowiana
clonal plants, we aimed to compare the rooting
potential of cuttings coming from current-year shoots
and epicormic shoots under different concentrations
of indole butyric acid (IBA) (Experiment I), and to
verify the efficiency of mini-cuttings technique and
management of clonal mini-garden for the rooting
and productivity of mini-cuttings (Experiment II).

MATERIALS AND METHODS

Experiment I - current-year shoots and epicormic
shoots

The experiment was conducted between
October 2012 and January 2013, in Curitiba (PR),
Brazil (25°44° S and 49°23> W, 920 m). Collection
of plant material occurred from mother plants with
about 6 to 10 years old, located in Aurora (SC), Brazil
(27°23’ S and 49°38° W, 700m). Two types of cuttings
were made: cuttings from current-year shoots and
cuttings from epicormic shoots pruned in July 2012.

Both cuttings were made from semi hard
wood material, 12+1cm long, with cut beveled at
the bottom and right above the last apical bud, with
two sheets reduced to 1/3 of its surface. Disinfection
has been carried out with sodium hypochlorite
at 0.5% for 10 minutes, followed by washing in
running water for 10 minutes. Subsequently, the

base of the cuttings was treated with plant growth
regulator indole-butyric acid (IBA) for 10 seconds
of immersion, according to the following treatments
(T): 0 (distilled water solution and 98% ethanol 1:
1), 500, 1000, 1500 and 2000mg L' (50% hydro-
alcoholic solution 1:1) (STUEPP et al.,, 2014).
Planting was carried out in plastic tubes of 55cm?,
filled with fine-grained vermiculite and carbonized
rice hull (1:1), placed in acclimatized greenhouse
with intermittent mist (average temperature of
24+2°C and 85% relative humidity).

After 60 days in the greenhouse, the
following variables were evaluated: percentage
of rooting; number of roots cutting!'; length of the
three longest roots cutting'; survival percentage
(alive cuttings without roots or calluses); percentage
of cuttings with callus (alive cuttings without
roots, with undifferentiated cells formation on
the base); mortality percentage and original
leaves maintenance. The experimental design was
completely randomized in a factorial arrangement 2
x 5 (two types of cuttings x five IBA concentrations),
with four replicates and 20 cuttings each.

Experiment II - clonal mini-garden management and
mini-cutting

The Tibouchina sellowiana clonal mini-
garden, formed from clonal plants produced by
cuttings, was conducted in a shade house (50%
irradiance), in pots of 2L containing commercial
substrate coconut and peat fiber base, with a spacing
20 x 20cm, periodic irrigation (micro sprinkler
three times a day for 10 minutes) and weekly
fertigation (25ml of a nutrient solution composed
of 4g L' ammonium sulfate, triple superphosphate
and potassium chloride and 1g L' FTE BR-12)
(STUEPP et al., 2016).

The first mini-stumps pruning occurred
90 days after the plants adjustment period, aiming to
homogenize shoots. It was performed 10cm above the
collar region, maintaining at least two leaves. After
that, shoots collections took place every 20 days, with
five collections per season, totaling 20 collections. In
order to make the mini-cuttings, only major shoots
were collected, 10cm in length and with more than
three pairs of leaves.

Mini-cuttings were made with 8+lcm
and a mean diameter of 0.4+0.1cm, with cut beveled
at the bottom and right above the last apical bud,
maintaining two sheets reduced to 1/3 of their surface.
Planting was carried out in plastic tubes of 55cm’,
filled with fine-grained vermiculite and carbonized
rice hull (1:1), all put in a greenhouse. After 60 days,
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they were transferred to a full sun condition, with
micro sprinkler irrigation (three daily irrigations, 5
minutes long and flow of 144L hour') where they
remained until 90 days.

Assessments occurred between June 2013
and May 2014, during the four seasons. They were
evaluated: survival percentage of mini-stumps (SM),
production of mini-cuttings m? month! (PMQ) and
production of mini-cuttings mini-stump™ (PMC). The
experimental design was completely randomized, in
a split-plot design, with five replicates of 10 mini-
stumps for each experimental unit.

We opted for the non-destructive method of
evaluation, so the mini-cuttings were evaluated in two
stages: in the greenhouse and in full sun. Evaluations
in the greenhouse were: percentage of survival at 45
DALI (days after instalation); percentage of survival
at 60 DAI (exit of the greenhouse); percentage of
roots emission in the plastic tube bottom (RFT) at
60 DAI Assessments in full sun were: percentage
of mini-cuttings survival at 90 DAI; percentage of
shoots emission in mini-cuttings at 90 DAI. The
experimental design was completely randomized with
factorial arrangement 4x5 (4 seasons x 5 collections
per season), with four replicates of 12 mini-cuttings
each.

All variances (Experiments I and II) were
evaluated for homogeneity by Bartlett test, and the
averages numbers compared by Tukey test at 5%
probability using the statistical program Assistat 7.7.

RESULTS AND DISCUSSION

Experiment I - current-year shoots and epicormic
shoots

According to the data analysis there
was a significant interaction between the cuttings
and the application of IBA for all variables except
for the percentage of cuttings with callus and root
length (Table 1). In general, it was reported that the
increase in IBA concentrations caused inverse effect
on both types of cuttings. In cuttings from current-
year shoots, there was a gradual increase in the
percentage of rooting, survival, leaves maintenance,
and decrease of the mortality percentage, compared
to the increase of the regulator. Therefore, for
cuttings from epicormic shoots, as they raised
concentrations of IBA, there was a decrease in the
percentage of rooted cuttings, vivid and original
leaves, and increased mortality (Table 1).

Reduction in rooting capacity may
have been due to differences in the endogenous
concentrations of plant hormones from the two types of

plant material used. Among the factors that influenced
the content of endogenous auxin are the age (OSTERC
& STAMPAR, 2011) and physiological conditions
(WENDLING et al., 2014). Cuttings obtained from
epicormic shoots, with more youthful and vigor
material (RICKLI etal., 2015) in relation to the current-
year shoots, possibly possessed sufficient endogenous
auxin that induced rooting. In this case, the addition of
exogenous auxin generated a phytotoxic effect on the
propagule, as has been observed for other species, and
the concentration of IBA became harmful (NIENOW
et al., 2010; FRAGOSO et al., 2015). Conversely,
when the endogenous auxin level is insufficient, the
application of synthetic auxins less sensitive to photo-
oxidation, such as IBA, became important to promote
an appropriate hormonal balance that encourages
rooting of cuttings (XAVIER et al., 2009), as observed
for the material from the current-year shoots.

There was a direct relationship between
the roots and the leaves maintenance in both types
of materials, showing the importance of these both
for survival and for the formation of roots. Some
compounds present in buds and leaves, such as auxin
and cofactors can be translocated though phloem to
the base of the cuttings, stimulating rooting (BONA &
BIASI, 2010). Furthermore, regarding the formation
of callus, there was no significant interaction between
the factors and, the low percentages obtained
(Table 1) may be an indication that the formation
of roots in Tibouchina sellowiana occurs directly,
without requiring callus formation and subsequent
differentiation and redifferentiation in these roots.

Regarding the number of roots, unlikely
observed in rooting, as more as IBA concentrations
were increasing, cuttings of epicormic shoots
presented higher values than the current-year
shoots (Table 1). The largest number of roots in
this type of material is once again related to its
most youthful vigor. Despite the growth regulator
caused a reduction in the percentage of rooting in
epicormic shoots cuttings, those that had taken
root showed a higher development compared to
the cuttings coming from the current-year shoots.
The greater increment in roots results in better
absorption of water and nutrients from soil,
making the plant more capable to withstand harsh
environment conditions (FREITAS et al., 2005).
The positive effect of the application of IBA on the
greater emission of adventitious roots was observed
in other forest species, mainly in rejuvenated
propagules (STUEPP et al., 2014; PEREIRA et al.,
2015a). IBA promotes the induction of a greater
root system by influencing the hydrolysis of
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Table 1 — Averages of rooting, leaves maintenance, survival, mortality and callus formation percentages, number of roots cutting™ and length

of the three major roots cutting”, after 60 days in the greenhouse, in two types of Tibouchina sellowiana cuttings, subjected to
different concentrations of IBA. The collection of plant material occurred in October 2016, Curitiba-PR.

Rooting (%) CV% =30.33---cmememem
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 17.50 b BC 16.25 b BC 3250 a BC 36.25 a AB 55.00 a A
Epicormic shoots 42.50 a A 30.00 a AB 2875 a AB 26.25 a AB 17.50 b B
Leaves... (%) CV% =22.14-————-
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 20.00 b B 30.00 b B 58.75 a A 63.75 a A 76.25 a A
Epicormic shoots 55.00 a A 45.00 a AB 3875 b AB 33.75 b B 30.00 b B
Survival (%) CV% =31.41--————m
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 12.50 a B 23.75 a AB  36.25 a A 37.50 a A 31.25 a A
Epicormic shoots 22.50 a A 25.00 a A 20.00 b A 1750 b A 22.50 a A
Mortality (%) CV% = 37.24---—-———
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 65.00 a A 53.75 a A 22.50 a B 1250 b B 7.50 b B
Epicormic shoots 16.25 b B 25.00 b AB 3875 a AB 41.25 a AB 50.00 a A
Callus (%) CV% = 55.94----—-—--
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 5.00 6.25 8.75 13.75 6.25
Epicormic shoots 18.75 20.00 12.50 15.00 10.00
Number Of Root: CV% =37.89----—-—--
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 3.52 a A 3.29 a A 2.75 b A 2.96 b A 3.26 b A
Epicormic shoots 1.12 b B 3.28 a AB 6.23 a A 5.66 a A 6.13 a A
Length Of Roots (cm) CV% = 38.05------—---
Cuttings/IBA (mg L") 0 500 1000 1500 2000
Current-year shoots 6.45 4.01 8.06 5.85 6.87
Epicormic shoots 4.10 4.72 5.82 5.27 5.00

CV% = Coefficient of variation (%). Averages followed by the same lower case letter in column and capital letter on the line do not differ

between them for Tukey test at 5% probability.

polysaccharides, contributing to the increase of the
levels of physiologically active sugar required to
supply the energy requirements necessary for the
emission of the roots (HUSEN & PAL, 2007).
Furthermore, longer roots could mean
a greater ability to exploit the available resources,
besides better fixation in the soil (HARTMANN et
al., 2011). However, for the root length, there was
no significant difference among the concentrations
of IBA and between the two types of cuttings (Table
1). Lack of influence of IBA on this variable has also
been observed in other studies, including with the
gender Tibouchina. In general, values approximate
to the present study occurred, with averages ranging
from 1.70cm to 13.14cm (BORTOLINI et al., 2008;
NIENOW et al., 2010; PEREIRA et al., 2015b).

Experiment II - clonal mini-garden management and
mini-cutting

There was a high survival of mini-stumps (over
80%) regardless of time of collection (Figure 1a). Even
under winter, there was no reduction in the percentage
due to the less favorable climatic conditions of this
season. This result reflected the adaptability of the
material to the environmental and nutritional conditions
provided in the shade house and shows the mini-stumps
strength maintenance throughout the experimental
period (12 months). Small reduction in survival
observed in the summer (last season to be evaluated)
was possibly related to the longer maintenance period
of mini-stumps. These results indicated the potential of
Tibouchina sellowiana for the vegetative regeneration of
mini-stumps due to the successive collections of mini-
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Figure 1 - Averages of variables survival percentage of mini-stumps (a), production of mini-cuttings m? month!' (PMQ) (b) and
production of mini-cuttings mini-stump™ (PMC) (¢) of Tibouchina sellowiana in the four seasons of the year (June/2013
to May/2014). Averages followed by the same letter do not differ between them for Tukey test at 5% probability. The bars
indicated the standard error of the mean (n = 10). Curitiba-PR (2016).
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cuttings, allowing adoption of mini-cutting technique as
a potential alternative in the propagation of this species.

Regarding mini-cutting productivity m
month! (PMQ), there was significant difference
between treatments. Summer was the period that
provides greater average productivity (170 mini-
cuttings m? month') (Figure 1b). This result was
consistent with what we expected, since in the
warm seasons the species were in full vegetative
growth, with the issuance of buds and young leaves,
contributing to the development of new shoots. Other
studies have also reported the highest productivity
of mini-stumps in periods at elevated temperature
(FERRIANT et al., 2011; PIRES et al., 2015). In the
colder seasons, the short days associated with low
temperatures exerted a negative influence on the
translocation of plant compounds and photosynthesis
due to the inhibition of the entry of phosphates into
chloroplasts (LAWSON et al., 2012), causing stress
of the mini-stump submitted to repeated collections

and; consequently, lower productivity. Similarly, the
summer showed highest values for PMC (10.20 mini-
cuttings mini-stump™) (Figure 1¢). These results are
superior to those obtained for other species (DIAS et
al., 2012); however, we must consider the influence
of the different systems used.

For evaluations in the greenhouse, the
survival of mini-cuttings at 45 and 60 DAI was high
(above 80%), with no statistical difference between
the seasons. The period and the maintenance in
greenhouse proved to be adequate, as the results for
mini-cuttings survival (Figure 2). The satisfactory
control of environmental conditions in the greenhouse
is highlighted as a major factor for rooting success.
Thus, there is an environment conducive to
maintenance of cell turgor, increasing the plant
survival after transferring them to less controlled
environments (WENDLING et al., 2010).

Regarding the variable percentage of roots
grown in the plastic tube bottom (RFT) at 60 DAI, the

Ciéncia Rural, v.47, n.11, 2017.
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highest value was obtained in the summer (56.25%),
followed by spring (43.23%). The colder seasons
possibly did not provide the ideal climatic conditions
for roots development, since the materials collected
in the fall (25.52%) and winter (23.96%) showed
significantly reduced percentage. As mentioned
earlier, in spring and summer the mini-stumps
presented themselves in full vegetative growth and
possibly with higher concentrations of endogenous
auxin, carbohydrates and other substances, favoring
rooting (BORTOLINI et al., 2008; HARTMANN et
al., 2011). This possibility is in agreement with the
literature, which indicated, among other factors, that
the climatic variations (BORTOLINI et al., 2008)
and the physiological conditions of the mother plant
(WENDLING et al., 2014) influence the success of
the vegetative propagation of the species.

Similar to the assessments in the
greenhouse, the highest percentages of survival
(52.10% and 66.10%) and shoots emission in mini-
cuttings (47.90% and 65.10%) occurred in the spring
and summer, respectively. These percentages were
statistically higher than those obtained in the autumn

(43.20% and 38.20%) and winter (42.70% and
40.60%) for survival and issuing shoots, respectively.

CONCLUSION

Cuttings taken from epicormic shoots
feature superior results for vegetative propagation
of Tibouchina sellowiana compared to current-year
shoots cuttings, eliminating the use of IBA. The high
survival of mini-stumps, production and mini-cuttings
survival in greenhouse demonstrate the feasibility of
mini-cutting technique for the species, being summer
the most appropriate time to collect the mini-cuttings.
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