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ABSTRACT

This work aimed at the assessment of the influehckfferent levels of shading in the developmén({Sinningia
leucotricha Hoehne (Moore). Tuberous roots of 2.8.2 cm in diameter were used as vegetative matertae
cultivation was performed in plastic vases and greand as substrate, and conditioned in shelteredemnies
protected by black polypropylene nets in the faihgs percentages: 0% (under full sunlight), 50, 68d 70%.
Sheltered nurseries with 60 or 70% of shading preesthe highest vegetative development for Beaw@idelweiss.
The cultivation of this species under full sunlighhot recommended.
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INTRODUCTION edelweiss is a plant extracted from its habitat
under different growing phases; however, the
The Brazilian edelweiss {@ingia leucotricha larger the tuberous root, the higher is its value i
Hoehne (Moore) is a plant native from Parandhe market. In the face of the problems mentioned,
state, Brazil, and belongs to the Gesneriacedbere is a need studies which would assist in the
family, which is comprised by approximately 150commercialization of this Brazilian species that
genera and 3,000 species (Chautems, 2003). presents a huge ornamental potential. Many
It is an herbaceous plant with leaves of densstudies have been accomplished to understand and
pilosity presenting a woolly aspect of silverto preserve the native species (Souza et al., 2001,
colouration. It has a red campanulateDroste et al., 2005; Unemoto et al., 2006; Lone et
inflorescence. Its root system is comprised by al., 2008; Assis et al., 2009).
tuberous root and secondary roots that are entitlédccording to Blank et al. (2003), the production of
to the fixation and the plant’s nutrition (luchi, seedlings of many ornamental species either native
1994). or not are not totally established, requiring more
Due to the beauty of its flowers and silver leavesstudies regarding the type of substrate, shading
this plant has been a target of uncontrolledieeds, size of recipients among others. According
extraction and commercialization, putting it,to Reid et al. (1991), each species has its own
therefore, in danger of extinction. Brazilianexigencies for its development.

" Author for correspondence: ddestro@uel.br

Braz. Arch. Biol. Technolv.53 n.1: pp. 47-53 Jan/Feb 2010



48 Unemoto, L. K. et al.

Factors such light, water, temperature, and edaphfccording to Brissete et al. (1991), the reduction
conditions are some of the environment elementsf the sun radiation by the shading nets may also
that interfere in the plant’'s development. Thetlighreduce the temperature inside the green house up
energy is fundamental for the plant’s developmentp 5 °C.

and the \variations regarding its qualities,Due to the fact that it is a native species stilller
quantities, presence or absence strongly influendbe extraction phase, there are few studies
the type of development the plant will presentvailable regarding the Brazilian edelweiss.
(Poggiani et al., 1992). According to Paiva et alHowever, there were no information regarding the
(2003) different light intensities can promoteshading conditions for cultivating this plant as
alterations in the structural organization of theparameters for further discussions.

leaves. This work aimed at the assessment of the influence
Toumey and Korstian (1962) affirm that the lightof different levels of shading in the Brazilian
act directly in the photosynthesis. The lightedelweiss’ vegetative development.

influence in the photosynthesis varies in function

to its intensity, duration, and quality; and it imig

be prejudicial when out of the levels required byMATERIAL AND METHODS

the plant. The luminance influences directly the

process of germination, growth, fructification, The study was carried out during June and
propagation as well as the formation ofDecember 2006. The experimental delineation
development of structures such as bulbs, tuberclegsed was the completely randomized blocks, with
and other storage organs. 15 repetitions per treatment, and each plot
The plants have developed several mechanisms feomprised by a pot with a plant.

getting information regarding the environmentTuberous roots with approximately 2.3 + 0.3 cm
brightness in addition to the energy capture fotiameter were used as vegetative material. The
photosynthesis, therefore, maximizing the lightsubstrate was gross sand, which was placed on the
acquisiton and avoiding disadvantageousottom of the vase with a layer of pebble for a
environmental conditions. These information areyood drainage.

used for coordinating the changes in the growtBlack plastic vases with (10.5 cm height and 12.5
and vegetal developments or as a signal incitingm diameter), which had four holes on the lower
the expression of phenotypical plasticity, presenpart were used. The vases were kept in shelter
in all plants, for optimizing the acquisition of nurseries and protected with polypropylene net of
resources or tolerance to less advantageoltack colour, presenting the following
conditions (Reid et al., 1991). percentages: 0% (without shading in the green
The plant’s adaptation to the bright environmenhouse), 50, 60, and 70% of retention of the solar
depend on adjustment of its photosynthetigadiation flow.

machinery in a way that the environmentalFertirrigation was performed for 30 min, there
Iumlnosny be u;ed in the ,most efficient manner, . \vith the NPK 6-6-8 3 mLi) (20 mL per
being reﬂecteq in the plant’s global growth. Th_L_JsvaSe every three days). The average once
the growth efficiency may be related to the_ .""b'"tytemperature and relative humidity of the air during
of the plantlets gdaptatlon and to the conditions %he assay’s period are show in the Table 1. Six
luminous intensity of the environment. Frequently,months after the commencement of the

the analyses of growth are used for st_udymg th'éxperiment, the following characteristics: height o

degrge of tolgrance of several SPeC'?S to tqﬁﬁe aerial part (cm), the length of the largest roo
shading (Fanti and Perez, 2003’, 'V|Ie|a an cm), number of leaves, number of buds, fresh and
Ravetta, 2000). According to Valio (2003), dry masses of the aerial part (g), fresh massef th

shading affects the plant growth and developmeny,)oqs root (g), and the growth of the tuberous

$thall Ie(;/eli of orfgt?]nlzatlc)ln.ht the plant root (cm) were assessed. The last parameter was
€ reduction of th€ suntight upon the plants May gqegge through the difference among the initial
be done through the nets, which also contribut

€3nd the final diameters of the tuberous roots.

for reducing the temperature on the plant oncg paquimeter was used for measuring the length

exposed directly. For example if the leaves arg¢ e largest root and the diameter of the tuberou

directly exposed to the sun, there could be a{bot. To determine the dry mass of the aerial part,

increase of temperature up to 15°C (Kampf, 2000).
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the samples were dried at 65°C in air oven for 48ukey at 5% of probability and tests of regression
h. The data were submitted to analysis of variancéBanzato and Kronka, 1995).
and complemented by the test of averages of

Table 1- Mean values of temperature and relative humiditihe nurseries under different conditions of iinosity
between June and December 2006, Londrina, Paratey 8tazil.

Shading Levels Mean temperature (°C) Relative hurdity (%)
0% (full sunlight) 27.5 52.2
50% 26.5 54.1
60% 25.8 55.3
70% 26.2 54.5
RESULTS AND DISCUSSION (1994), the Brazilian edelweiss is a plant of

determined growth with a fixed number of leaves.
Table 2 shows the mean values regarding th&he effects of luminosity and photoperiod could
following variables: height of the aerial part,interfere only in the increase of the number of
length of the largest root, number of leaves, antgaves through bud promotion, therefore
number of buds of Brazilian edelweiss. increasing the number of stems per tuberous root,
The plants of Brazilian edelweiss presented highex fact not observed in this work.
height of the aerial part when cultivated underfable 3 shows the mean values for the following
shading net of 70% of luminosity retention, andcharacteristics: fresh mass of the aerial parshfre
were statistically better than plants cultivatednass of the tuberous root, and the growth
under full sunlight and those under shading net didiameter) of the tuberous root of the Brazilian
50 and 60% of luminosity retention, (the last twoedelweiss cultivated under different shading
did not present any difference among themselvedgvels.
Regarding the cultivation of gloxinia This showed a higher accumulation of fresh mass
(Gesneriaceae), Longhi and Tombolato (19959f the aerial part in plants cultivated under 6d an
suggested  environment  under  controlled’0% of retention in relation to the plants cultecht
luminosity and with layers of plastic films and under full sunlight and 50% of retention.
shading nets of 50-60% of luminosity retention. The results for dry mass of the aerial part also
Morais et al. (2003) found that shading induced é&ndicated a higher accumulation of mass of the
more expressive effect on the height in coffeglants cultivated under 70% of shading in relation
(Coffea arabick In studies with Cyclamen to those under 50% of retention and full sunlight.
persicum, Villegas et al (2006) found the bestSuch data indicated that the highest plants were
results for the growth under 50% of shadingfound mostly in shaded environments, showed
Zanella et al (2006) obtained the best values fonore vigorous with the highest means of fresh and
the stem’s length of passion fruiPdssiflora dry masses in comparison to the plants cultivated
eduli§ with 70% of shade and the lowest mean irunder the full sunlight. In studies with passioumtfr
plants cultivated under the fully sunlight. Limaplants Passiflora eduliy Kluge (1998) and Silva
Junior et al. (2005) found smaller growth means it al. (2006) observed that plants cultivated under
plants ofCupania vernalisvhen cultivated under lower luminous intensities presented longer
full sunlight. According to Muroya et a(1997), branches, but also presented reduction in dry mass
the height is an excellent growth parameter as tr@d a lesser accumulation of nutrients — a fact
species have different response pattern accordirgdtributed to etiolation due to the conditions lud t
to their adaptive ability to the variation of thght  reduced shading on these plants.
intensity. No significative difference were observed in the
Concerning the length of the largest root, the&lry mass among the 50, 60, and 70% of shading.
number of leaves, and the number of buds, thetdma Junior et al. (2005) found more
were no statistical differences in the differentaccumulation of total dry mass in plants of
conditions of shading studied. According to luchiCupania vernalisultivated under 50% shading in
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relation to the plants cultivated under full suhtig (30, 50, 70, and 100%), observed tlatsesban
Naves et al. (1993), studying the productions opresented the best accumulation of total dry mass
seedlings of Sesbania  sesban Merrill and the largest diameter of stem when cultivated
(Leguminosae), under four levels of luminosityunder 100% of luminosity.

Table 2 - Mean of the treatments concerning the assessroétihe aerial part height, the length of the éatgoot,
number of leaves, and number of budsSainingia leucotrichaunder different conditions of shading levels six
months after the commencement of the experiment., UBndrina, Parana State, Brazil.

Shading levels Aerial part height Length of the largest root Number of Number of
(%) (cm) (cm) leave$’ buds®®
0 (full sunlight) 1.34 159 12.15a 310a 1.29 a
50 1.93b 13.87a 3.39a 1.38a
60 2.36b 13.89a 3.25a 1.25a
70 3.93a 1492 a 273 a 1.09a
cv (%) 22.34 22.24 16.86 19.21

@ Means followed by the same letter in the vertfmaition do not different among themselves throinghTukey test at 5% of significance;
@ Data under transformation of squared root.

The results for fresh mass of tuberous root thatunlight. Nevertheless, there was a significant
plants cultivated under 60% of retention had dalifference among the treatment that exposed the
mass accumulation better to those cultivated undg@tants to full sunlight and to 70% of shading,
full sunlight. However, there was no significantwhich presented a better development of the
differences among the plants cultivated under 5Quberous root in plants cultivated under 70% of
60, and 70% of shading. Wiebel et al. (1994ghading. According to Kerbauy (2004),
observed that seedlings grown in 20 or 50% shadmvironmental factors such as luminosity,
accumulated significantly more dry weight thantemperature, and photoperiod influence the
seedlings grown in 80% shade during the 2-yedormation and growth of storing organs such as the
study period. Brazilian edelweiss’s tuberous root, whose apical
It was observed that the growth of the diameter gbortion - having the buds — need not to be kept
tuberous root was higher in plants cultivated undeunderground.

70% of shading than in those cultivated under full

Table 3 - Mean of the treatment regarding the assessneéritesh mass of the aerial part, dry mass of #réah
part, fresh mass of the tuberous root, and the tjraw diameter of Brazilian edelweiss six monthgerfthe
commencement of experiment. UEL, Londrina, PardateSBrazil

Shading levels (%) Fresh mass of Dry mass of Fresh mass of  Growth in diameter of
9 0 aerial part (g) aerial part (g) tuberous root (g) the tuberous root (cm)
0 (full sunlight) 0.95 & 0.16 c 511b 0.35b
50 181b 0.23 bc 6.46 ab 0.48 ab
60 2.89a 0.35 ab 8.23 a 0.58 ab
70 3.35a 0.41a 7.13 ab 0.71a
cv (%) 36.06 35.24 37.82 2925

@ Means followed by the same letter in the vertfmadition do not differ among themselves by the iskeest at 5% of significance
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According to Barber and Anderson (1992), thduminosity in the cultivation of Brazilian edelwsis
lowest growth of seedlings in response to the- was noticed through regression tests for the
absence of light retention could be explained byollowing variables: fresh and dry masses and
the fact that the excess of light, above the usgrowth of the tuberous root (Figs. 1, 2, and 3).
capacity via photosynthesis, might result in &enerally speaking, the results of this work have
stress condition, known as photoinhibitionshown that the exposition of the plant to full
photosynthesis. Rocha (2002) affirm that thesunlight (0%) was not favourable to most of the
reduction of the efficiency of this process alsccharacteristics assessed such as the height of the
diminishes consequently the mass of the plantserial part, fresh and dry mass of the aerial part,
Besides the reduction of photosynthesis unddresh mass of the tuberous root and the growth of
excessive solar radiation, the growth can béhe tuberous root (diameter). The sheltered
jeopardized by the increase of the respiratory, rat@urseries with 60 or 70% of shading were most
decreasing the net photosynthesis anduitable for the Brazilian edelweiss vegetative
consequently the gain of biomass by the plantslevelopment. The cultivation of this species under
The proportional increase of the means — obtainefll sunlight is not recommended.

in relation to the increase of levels of retentain
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Figure 1 - Fresh mass of the aerial part of Brazilian eé&® cultivated under different shading
levels, six months after the commencement of erpant.
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Figure 2 - Growth of the tuberous root of Brazilian edelweisdtivated under different shading
levels, six months after the commencement of erpeant.
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Figure 3 - Dry mass of the aerial part of Brazilian edelweaisstivated under different shading
levels, six months after the commencement of erpent.

RESUMO Blank, M. F. A.; Carvalho Filho, J. L. S.; Blank, K.
and Santos Neto, A. L. (2003), Efeitos do substeato

A rainha-do-abismo Sinningia  leucotricha Iuminosidade_ na _emergéncia e desenvolyimento de
Hoehne (Moore) é uma planta nativa do Estado do™udas de jasmim-laranjaMgrraya  exotica 1.).
Parana, se destaca pela beleza de suas folhas gfe\/'Sta Ciéncia Agronomicad, S-12.

' = gsete, J. C.; Barnett, T. J. and Landis, T.199(),
aSpe_Cto praf[eado. E_Ste traba!ho teve como _ObJet'VOContainer Seedlings. Ir-orest regeneration manual
avaliar a influéncia de diferentes niveis de ggs. Duryea, M. L.; Dougherty, P. NNetherlands:
sombreamento no desenvolvimento de plantas dexluwer Academic Publishers, pp. 117- 141.
rainha-do-abismo. Para o experimento foranChautems, A. (2003), GénerSinningia In- Flora
utiizadas como material vegetativo raizes Fanerogamica do Estado de S&o Pauled.
tuberosas com 2,3 + 0,3 cm de diametro. O cultivo Wanderley, M. G. L.; Shepherd, G. J.; Glulietie,
foi realizado em vasos plasticos e areia grossag"d i‘gg Melhem, T. S. S&o Paulo: Fapesp/ Rima, pp.
como substrato, que foram acondicionados e R _ :
viveiros protegidos com tela de polipropileno de roSté: A Silva, A M.; Matos, A. V. and Almeida,

~ . ) W. (2005).In Vitro Culture ofVriesea giganteand
coloracdo preta, nas seguintes porcentagens: 0% (3 iccea philippocoburgii  Two  Vulnerable

pleno sol) 50%, 60% e 70%. Viveiros protegidos Bromeliads Native to Southern BrazBraz. Arch.
com 60% ou 70% de sombreamento foram 0s quegiol. Technol48, pp. 717 - 722
proporcionaram maior desenvolvimento vegetativ@anti, S. C. and Perez, S. C. J. G. A. (2003)uérftia
de rainha-do-abismo. O cultivo desta espécie ado sombreamento artificial e da adubag&o quimica na
pleno sol ndo é recomendado. producdo de mudas dadenanthera pavonind..
Ciéncia Florestal 13, 49-56.
luchi, V. L. (1994), Morfologia, biologia floral,
ropagagdo e crescimento de “rainha-do-abismo”
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