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ABSTRACT

One of the many functions of sunflower (Helianthus annuus L.) is related to the use of its inflorescences in the flower market,
which has guaranteed space for this species in floriculture in recent years. Sunflower has been highlighted as an ornamental
plant for cutting. Studies have been performed aimed at reducing the size of this species, in order to improve its commercial
production, which facilitates the production in field and in protected environments. The use of color shading nets can lead to growth
manipulation and to the development of this species. The objective of this study was to evaluate the effect of full sun and the use of
color shading nets Aluminet®, blue and red (Chromatinet®), on the development of ornamental sunflower cv. Pollenless Sunflower
Sunbright. The studied variables were plant height, leaf number, diameter of the floral stem, inflorescence width and dry matter of
leaves, stem and inflorescences. By the anatomical analysis of the leaves, it was possible to determine stomatal density, polar (DP)
and equatorial (DE) diameters, as well as the relation DP/DE of adaxial and abaxial epidermis and leaf thickness. It is concluded
that the best development of ornamental sunflower plants is observed in full sun and under Aluminet®.
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RESUMO
Influéncia de telas fotoconversoras no desenvolvimento de girassol ornamental

Uma das muitas utilizagdes do girassol (Helianthus annuus L.) é o aproveitamento de inflorescéncia no mercado de flores, o que
tem garantido a espécie espago na floricultura nos ultimos anos. O girassol vem se destacando como planta ornamental para corte,
assim visando adequar a produgdo comercial, estuda-se a redug@o de porte desta espécie, o que facilita a produgao tanto a campo
como em ambientes protegidos. O uso de telas fotoconversoras podera promover a manipulagdo do crescimento ¢ desenvolvimento
dessa espécie. Objetivou-se avaliar o efeito do pleno sol e o uso das telas fotoconversoras tipo Aluminet®, ChromatiNet®azul
e ChromatiNet®vermelha no desenvolvimento de plantas de girassol ornamental cultivar Sunflower Pollenless Sunbright. As
variaveis analisadas foram altura da planta, nimero de folhas, didmetro da haste floral, didmetro do capitulo e massa seca das
folhas, haste e capitulos. Nas analises anatomicas das folhas determinou-se a densidade estomatica, diametro polar (DP) e diametro
equatorial (DE), a relagao DP/DE das faces adaxial ¢ abaxial e espessura do limbo foliar. Conclui-se que o melhor desenvolvimento
das plantas de girassol ornamental ¢ observado no cultivo a pleno sol e com uso de tela fotoconversora Aluminet®.
Palavras-chave: Helianthus annuus, flor de corte, floricultura.

1. INTRODUCTION

Floriculture is characterized by growing cut plants
(flowers and foliage), potted plants, flowering or not, to
the production of seeds, bulbs and seedlings (LANDGRAF
and PAIVA, 2009). The production and consumption of
cut flowers and foliage have been increasing in Brazil in
recent years, mainly due to the domestic market growth
and expansion of production centers (JUNQUEIRA and
PEETZ, 2014).

Floriculture and cultivation of ornamental plants are
considered advanced forms of agriculture, making use of
modern techniques, being one of the most profitable sectors
per acreage.

Sunflower is an ornamental plant which can be used in
both pot cultivation and cutting. In general, they are used in

decoration, since the exotic shape and the intense orange-
yellowish color of their flowers give life and dynamism
to landscapes (ANDRADE et al., 2012). Moreover, it can
become an alternative source of income for small farmers,
since it does not require large areas and contribute to
securing manpower in the field (CURTTI et al., 2012).

The characteristics of sunflower, such as height,
inflorescence width, which range according to genotype,
and edaphoclimatic conditions, as well as sowing time, can
be changed as a function of sowing time (MELLO et al.,
2000).

Sunflower has been gaining prominence as an
ornamental plant for cutting. Therefore, in order to adjust
the commercial production of ornamental sunflower, the
use of color shading nets may be an alternative to the
production of ornamental sunflower, and allow to obtain
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flowers with suitable agronomical characteristics for
ornamental use, increased productivity and reduced costs.

The effects of color shading nets have been studied in
recent years in flower growing (LIMA et al., 2010). Colored
nets have the characteristic of changing the spectral quality
of radiation, thus allowing the manipulation of growth
and development of plants (NOMURA et al., 2009).
Most commercial ornamental plants are grown in nets
that produce shading, and the most used ones are black.
However, color screens represent a new agrotechnological
concept for purposes of combining physical protection and
differential sunlight filtering, in order to lead to specific
physiological responses that are regulated by light (BRANT
et al., 2009).

The intensity and spectral quality of radiation interfere
with the morphological development of the plants, in order
to increase their photosynthetic efficiency (MARTINS et
al., 2009), as a function of adaptations in leaf anatomy
and cultivation environment (SCHLUTER et al., 2003).
Furthermore, the unique properties that shading nets have
lead to variations in microclimate, altering the metabolism
of plants grown under such nets (LIMA et al., 2010).
Therefore, the objective of this study was to assess the
influence of color shading nets on the physiological and
anatomical characteristics of ornamental sunflower plants.

2. MATERIAL AND METHODS

Sunflower seeds from cultivar Sunflower Pollenless
Sunbright were seeded directly on the soil in plots of 1 m
wide and 5 m long, with a spacing of 20 x 20 cm. Throughout
the experiment, daily manual irrigation was performed,
using a watering can. Soil analysis was performed to
determine the need for liming and fertilization, which was
carried out in accordance with the recommendation of the
Sth approximation for sunflower (ALVAREZ et al., 1999).
The treatments consisted of planting in full sun, and three
types of color shading nets: Aluminet®, ChromatiNet®blue,
and ChromatiNet®red, all with 50% shading (POLYSACK
INDUSTRIAS Ltda, 2011). The experimental design was
completely randomized, with four treatments and thirty
replications.

Influence of color shading nets on ornamental sunflower development

Sixty-five days after sowing, when the plants already
had fully expanded inflorescences, 30 stems were collected
close to the ground with pruning shears. Plant height was
measured with the aid of a graduated ruler, the diameter
of the flower stem and the diameter of the inflorescence
were measured with calipers and the total number of
leaves was quantified. The dry matter of leaves, stems and
inflorescences was determined; these parts were separately
washed in running water, packed in permeable paper
bags and taken to a forced circulation oven at 65° C, until
constant weight.

At the end of the experiment, two leaves from the
middle third of five plants per treatment were collected for
anatomical assessments. The leaves were collected in the
morning, between 9 - 10 am, fixed and preserved in 70%
alcohol. Free-hand cuts were made in the median region
of the leaves with steel blades, clarified in 50%sodium
hypochlorite solution and stained with Astra Blue and
Safranin, at a ratio of 7:3, according to Kraus and Arduin
(1997). Subsequently, semi-permanent slides were mounted,
observed and photographed under a microscope (ZeissScope
AX10®, coupled to a digital camera, and photomicrographed
using the software AxioVision R.L. 4.8®.

Stomatal density (number of stomata/mm?), polar
diameter (DP) and equatorial diameter (DE) were
determined, as well as the evaluation of leaf thickness and
the ratio DP/DE, according to Castro et al. (2009). Three
leaves of two plants per treatment were used, 10 anatomical
sections were made per leaf, totaling 30 replications.

The experimental design was completely randomized.
Data were submitted to analysis of variance and the means
were compared by Tukey’s test at 5% probability (P<0.05),
using the statistical software Sisvar 4.3 (FERREIRA, 2011).

3. RESULTS AND DISCUSSION

The development of ornamental sunflower plants was
affected by different cultivation conditions. It was observed
that plant growth was higher in full sun, compared to
blue and red shading nets. However, no differences were
observed in relation to cultivation under Aluminet® for the
parameters stem diameter and inflorescence (Table 1).

Table 1. Plant height, stem diameter, number of leaves and inflorescence width of ornamental sunflower plants cultivated

in full sun and under different color shading nets.

Treatments Plant height (cm) Stem diameter (mm?) Number of leaves I::i(;)tl:s(:lenmc)e
Full sun 100.28 a 8.95a 16.73 a 89.40 a

Aluminet® 84.79 b 8.95a 14.10b 83.91a
Blue net 63.75¢ 6.57b 12.50 b 69.68b
Red net 60.97 ¢ 6.29b 12.20b 76.30ab
CV (%) 28.3 30.31 24.98 24.58

*Means followed by the same letter in the column do not differ by Tukey’s test at 5% significance.
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Plants grown in full sun presented medium height
(100.28cm) and number of leaves (16.73) higher than other
treatments, and stem diameter equal to that of plants grown
under Aluminet® (8.95mm). A significant reduction in plants
cultivated under colored nets was observed (Table 1).

Plants grown under Aluminet® showed a development
similar to that of plants grown in full sun; stem diameter and
inflorescence values did not differ significantly (Table 1). It
is observed that the increase in diffuse light transmission
led by Aluminet® shading net allowed better plant growth,
when compared to the red and blue nets. Therefore, the
identification of an appropriate shading range and spectral
light quality, can play a key role in the physiological
performance of plants (ILIC et al., 2012).
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In an experiment conducted with blue shading net
(30% shading) under plastic film and with the Sunflower
variety ‘Sunbright Supreme’, Mateus et al. (2009)
concluded that there was no reduction in plant height.
However, for all agronomic characteristics evaluated in
this experiment, the plants under blue net showed lower
values. Different results were also obtained for raffia
palm (Rhapis excelsa) (MEIRELLES et al., 2007) and
Dracaena marginata ‘Colorama’, where there was an
increase in height and number of leaves under red net
(KOBAYASHI et al., 2006).

There were differences for dry matter of leaves, stem
and inflorescences, and higher means for the treatment in
full sun were observed (Table 2).

Table 2. Dry matter accumulated in the leaves (MSF) (g), stem (MSH) (g) and inflorescences (MSC) of ornamental
sunflower plants cultivated in full sun and under different color shading nets.

Treatments MSF (g)
Full sun 6.42 a

Aluminet® 3.50b
Blue net 1.82b
Red net 1.99 b
CV (%) 7.70

MSH (g) MSC ()
16.96 a 7.26 a
6.93 b 248D
250b 1.64 b
2.86b 1.86b

6.05 304

*Means followed by the same letter in the column do not differ by Tukey’s test at 5% significance.

Light controls the accumulation of dry matter in the
plant, contributing to plant growth, and plasticity is related
to the adaptation to different radiation situations, leading to
changes in the photosynthetic apparatus, in order to result in
an efficient accumulation of dry matter and lead to growth
(ALVARENGA et al., 2003). Ornamental sunflower plants
grown in full sun had higher dry matter values, allowing
to infer that, based on the obtained results, plants growing
under strong radiation develop thick leaves and have a more
active metabolism; as a consequence, these plants have an
increased dry matter production (LARCHER, 2004).

The presence of stomata was observed in the adaxial and
abaxial epidermis of leaf blades in ornamental sunflower
plants, which characterizes the species as amphistomatic,
with diacytic stomata.

It was found that plants grown under Aluminet® showed
higher stomatal density on the adaxial and abaxial sides in
relation to cultivation in full sun, which can be justified
as a function of the increase in brightness led by the net
(FOGACA et al., 2007). Regarding leaf thickness, there
were no significant differences between plants grown in
full sun and under Aluminet®, and a lower leaf thickness
was observed in plants exposed to the blue screen (Table
3). Sunflower is a halophytic plant, which explains the
greater thickness of their leaves in the absence of shading
nets. These results are in agreement with those obtained
by Schuerger et al. (1997), who also found no significant
differences in the thickness of the epidermis in Capsicum
annuum and stated that the mesophyll is more responsive to
anatomical plasticity when subjected to spectral variation.

Table 3. Stomatal density (number of stomata per mm?) in adaxial and abaxial epidermis and leaf thickness (um) of
ornamental sunflower plants cultivated in full sun and under different color shading nets.

Stomatal density on the

Treatments abaxial side
(stomata/mm?)
Full sun 198.81c
Aluminet® 361.12a
Blue net 256.04b
Red net 210.65b
CV(%) 22.21

Stomatal d.enSI.ty on the Leaf thickness
adaxial side (um)
(stomata/mm?) s
168.72b 353.53ab
244.69a 373.85a
215.09a 298.10c
180.56b 343.50b
23.33 7.73

*Means followed by the same letter in the column do not differ by Tukey’s test at 5% significance.
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Environmental changes lead to modifications in the
size and number of stomata, showing the ability that
plants have to rearrange these epidermal structures, thus
matching the performance of the stomata in gas exchange
and transpiration (ROSSATO et al., 2009).

Orchid plants grown under blue net, both in the
greenhouse and in the growing room, showed lower
stomatal density values (ARAUJO et al., 2009).
According to Castro et al. (2005), an increase in
stomatal density may allow the plant to increase gas
conductance and, therefore, prevent photosynthesis to
be limited under different environmental conditions;
thus, the higher number of stomata observed both on
the abaxial and adaxial sides of plants grown under

Influence of color shading nets on ornamental sunflower development

nets, allowed an adaptation of sunflower plants to
shade conditions.

In a study conducted with Ocimum gratissimum grown in
full sun, both the palisade and the spongy parenchyma showed
greater thickness than the parenchyma of plants cultivated
under colored nets, resulting in increased leaf thickness
(COSTA et al., 2010). Sunflower plants in full sun and under
Aluminet® showed thicker leaves than other treatments studied.
However, Souza et al. (2010) reported that, for guacoplants,
leaf thickening was greater when they were cultivated under
blue net, when compared to other shading nets.

There was a significant difference in the values of polar
and equatorial diameters of the stomata for all treatments
studied (Table 4).

Table 4. Polar diameter (DP) (um), equatorial diameter (DE) (um) and the ratio polar/equatorial (DP/DE) diameters in
the leaves of ornamental sunflower cultivated in full sun and under color shading nets.

Treatments DP DE DP DE DP/DE DP/DE
adaxial side (um) adaxial side (um) abaxial side (nm) abaxial side (um)  abaxial side adaxial side

Full sun 70.09a 50.81a 69.62ab 45.22a 1.50ab 1.44b

Aluminet® 73.15a 43.03b 71.95bc 47.93a 1.55bc 1.63a

Blue net 61.44b 42.73b 63.73¢c 46.16a 1.45a 1.45b

Red net 72.53a 48.24b 74.32a 46.35a 1.60c 1.50b

CV (%) 9.65 9.00 8.36 9.56 9.56 10.39

*Means followed by the same letter in the column do not differ by Tukey’s test at 5% significance.

The ratio polar diameter/equatorial diameter (DP/DE),
associated with the shape of guard cells, is an important
feature to infer the functionality of stomata, since the
elliptical shape (higher ratio DP/DE) is characteristic
of functional stomata, whereas the rounded shape is
associated with stomata with no normal functionality
(KHAN et al., 2002). In this study, the highest ratio DP/DE
in both abaxial and adaxial sides was observed in plants
grown under Aluminet®, and plants grown in full sun were
not statistically different on the abaxial side.

4. CONCLUSIONS

The cultivation of ornamental sunflower in full sun and
under Aluminet® provides better plant growth.

ACKNOWLEDGMENTS

The authors would like to thank Fundagdo de Amparo
a Pesquisa de Minas Gerais (FAPEMIG), for the financing
of undergraduate and postdoctoral fellowships and for the
research incentive.

REFERENCES

ALVARENGA, A.A.; CASTRO E.M.; LIMA JUNIOR,
E.C.; MAGALHAES, M.M. Effects of different light
levels on the initial growth and photosynthesis of Croton
urucurana Baill in southeastern Brazil. Revista Arvore,
v.27, n.l, p. 53-57, 2003. <http://dx.doi.org/10.1590/
S0100-67622003000100007>.

Ornamental Horticulture

ALVAREZ, V.V.H.; DIAS, L.E.; RIBEIRO, C.A.; SOUZA,
R.B. Interpretagdo dos resultados das analises de solos.
In: RIBEIRO, A.C.; GUIMARAES, P.T.G.; ALVAREZ
V.VH. (Ed.). Recomendacio para o uso de corretivos e
fertilizantes em Minas Gerais: 5° Aproximagdo. Vigosa:
Comissdo de Fertilidade do Solo do Estado de Minas
Gerais, 1999. p.25-32.

ANDRADE, L.O.; GHEYI, H.R.; NOBRE, R.G.; DIAS,
N.S.; NASCIMENTO, E.C.S. Crescimento de girassois
ornamental em sistema de produgdo organica e irrigada
com agua residuaria tratada. Irriga, v.1,n.2, p.69-82, 2012.
<http://dx.doi.org/10.15809/irriga.2012vIn01p69>.

ARAUJO, A.G.; PASQUAL, M.; MYIATA, L.Y;
CASTRO, EM.; ROCHA, H.S. Qualidade de luz na
biometria ¢ anatomia foliar de plantulas de Cattleya
loddigesii L.(Orchidaceac) micropropagadas. Ciéncia
Rural, v.39, n.9, p.2506-2511, 2009.<http://dx.doi.
org/10.1590/S0103-84782009000900019>.

BRANT, R.D.S.; PINTO, JEB.P, ROSA, L.F;
ALBUQUERQUE, C.J.B.; FERRI, P.H.; CORR]::A, R.M.
Crescimento, teor ¢ composi¢do do oOleo essencial de
melissa cultivada sob malhas fotoconversoras. Ciéncia
Rural, v.39, n.5, p.1401-1407, 2009.

CASTRO, E.M.; PEREIRA, F.J.; PAIVA, R. Histologia

Vegetal: estrutura e fungdo dos o6rgdos vegetativos. Lavras:
UFLA, 2009. 234p.

CAMPINAS-SP | V.22, N°. 1, 2018, p. 101-106



ANGELA MARIA PEREIRA DO NASCIMENTO et al.

CASTRO, E.M,; PINTO, J.E.B.P.; MELO, H.C.; SOARES,
AM.; ALVARENGA, A.A.; LIMA JUNIOR, E.C.
Aspectos anatomicos e fisiologicos de plantas de guaco
submetidas a fotoperiodos. Horticultura Brasileira, v.23,
n.3, p.846-850, 2005. <http://dx.doi.org/10.1590/S0102-
05362005000300031>.

COSTA, L.C.B.; PINTO, JE.B.P; CASTRO, EM.;
ALVES, E.; BERTOLUCCI, S.K.V.; ROSAL, L.F. Effects
of coloured shade netting on the vegetative development
and deaf structure of Ocimum Selloi. Bragantia, v.69,
n.2, p.349-359, 2010. <http://dx.doi.org/10.1590/S0006-
87052010000200012>.

CURTI, G.L.; MARTIN, T.N.; FERRONATO, M.L;
BENIN, G. Girassol ornamental: caracterizacdo, pos-
colheita e escala de senescéncia. Revista de Ciéncias
Agrarias. v.35, n.1, p. 240-250, 2012.

FERREIRA, D.F. Sisvar: a computer statistical analysis
system. Ciéncia e Agrotecnologia, Lavras, v.35, n.6,
p. 1039-1042, 2011. <http://dx.doi.org/10.1590/S1413-
70542011000600001>

FOGACA, L.A., DORTZBACH, D.; ALVES, A.C.,
PEDROTTI, E.L. Caracteristicas morfofisiologicas de
brotos micropropagados de Agapantho sob diferentes
intensidades luminosas e concentra¢cdes de sacarose.
Scientia Agraria, v.8, n.4, p.371-378, 2007.<http://dx.doi.
org/10.5380/rsa.v8i4.9882>

ILIC, Z.S.; MILENKOVIC, L.; STANOJEVIC, L.,
CVETKOVIC, D.; FALLIK, E. Effects of the modification
of light intensity by color shade nets on yield and quality
of tomato fruits. Scientia Horticulturae, v.139, p.90-95,
2012. <http//dx.doi.org/10.1016/j.scienta.2012.03.009>.

JUNQUEIRA, H.; PEETZ, M.S. O sctor produtivo de
flores e plantas ornamentais do Brasil, no periodo de 2008
a 2013: atualizagdes, balangos e perspectivas. Revista
Brasileira de Horticultura Ornamental, v.20, n.2, p.115-
120, 2014.

KHAN, P.S.S.V.; KOZAI T.; NGUYEN, Q.T..; KUBOTA,
K.; DHAVAN, V. Growth and net photosynthetic rates of
Eucalyptus tereticornis Smith under photomixotrophic and
various photoautotrophic micropropagation conditions.
Plant Cell, Tissue and Organ Culture, v.71, n.2, p.141-
146, 2002. <http//dx.doi.org/10.1023/A:1019935208418>

KRAUS, J.E.; ARDUIM, M. Manual basico de métodos
em morfologia vegetal. Rio de Janeiro: Editora EDUR,
1997. 198 p.

LANDGRAF, PR.C.; PAIVA, P.D.O. Produgdo de
flores cortadas no estado de Minas gerais. Ciéncia e
Agrotecnologia, v.33, n.1, p.120-126, 2009.<http://dx.doi.
org/10.1590/S1413-70542009000100017>

Ornamental Horticulture

105

LARCHER, W. Ecofisiologiavegetal. Sdo Carlos: RiMA,
2004. 319p.

LIMA, J.D.; NOMURA, E.S.; FUZITANI, E.J.; SILVA,
S.H.M. Variaveis fisioloégicas de antario cultivado sob
diferentes malhas de sombreamento. Scientia Agraria,
v.11, n.3, p.193-200, 2010.<http://dx.doi.org/105380/rsa.
v11i3.17232>

LIMA, J.D.; NOMURA, E.S.; FUZITANI, E.J.; SILVA,
S.H.M. Variaveis fisioloégicas de antario cultivado sob
diferentes malhas de sombreamento. Scientia Agraria,
v.11, n.3, p.193-200, 2010.<http://dx.doi.org/10.5380/rsa.
v11i3.17232>

MARTINS, J.R.; ALVARENGA, A.A.; CASTRO, E.M.;
SILVA, A.P.O.; OLIVEIRA, C.; ALVES, E. Anatomia
foliar de plantas de alfavaca-cravo cultivadas sob malhas
coloridas. Ciéncia Rural, v.39, n.1, p.82-87, 2009.

MATEUS, C.M.; BOGIANI, J.C.; SELEGINE, A.
CASTILHO, R.M.M.; FARIA JUNIOR, M.J.A.
Estratégias para redugdo do porte de girassol ornamental
para comercializagdo em vaso. Bragantia, v.68, n.3,
p.681-687, 2009.<http://dx.doi.org/10.1590/S0006-
87052009000300015>

MEIRELLES, A.J.A.; PAIVA, P.D.O.; OLIVEIRA, M.1;
TAVARRES, T.S. Influéncia de diferentes sombreamentos e
nutri¢do foliar no desenvolvimento de mudas de Palmeiras
Rafia (Rhapis excelsa Thunberg) Henry ex. Rehder.
Ciéncia e Agrotecnologia, v. 31, n.6, p. 1884-1887, 2007.
<http://dx.doi.org/10.1590/S1413-70542007000600043>.

MELLO, R.; NORNBERG, J.L.; RESTLE, J.N.; MIKAEL,
Q.A.C.; COSTA, PB.; MAGALHAES, A.LR.; DAVID,
D.B. Caracteristicas fenologicas, produtivas e qualitativas
de girassol em diferentes épocas de semeadura para
producdo de silagem. Revista Brasileira de Zootecnia,
v.35, n.3, p.672-682, 2006.<http://dx.doi.org/ 10.1590/
S1516-35982006000300007>

NOMURA, E.S.; LIMA, J.D.; RODRIGUES, D.S;
GARCIA, V.A.; FUZITANI, E.J.; SILVA, S.D.
Crescimento e produ¢ao de antario cultivado sob diferentes
malhas de sombreamento. Cié€ncia Rural, v.39, n.5,
p.1394-1400, 2009.<http://dx.doi.org/10.1590/S0103-
84782009000500014>.

POLYSACK INDUSTRIAS Ltda. 2011, 22 de junho.
Disponivel em: www.polysack.com.br.

ROSSATTO, D.R.; HOFFMANN, W.A.; FRANCO,
A.C. Caracteristicas estomaticas de pares congenéricos
de cerrado ¢ mata de galeria crescendo numa regido
transicional no Brasil Central. Acta Botanica Brasilica,
v.23, n.2, p.499-508, 2009. <http://repositorio.unb.br/
handle/10482/15491>.

CAMPINAS-SP | V.22, N°. 1, 2018, p. 101-106



106

SCHLUTER, U., MUSCHAK, M.; BERGER, D
ALTMANN, T. Photosyntetic performance of an
Arabidopsis mutant with elevated stomatal density (sdd1-
1) under different light regimes. Journal of Experimental
Botany, v.54, n.383, p.867-874, 2003. <http://dx.doi.
org/10.1093/jxb/erg087>.

SCHUERGER, A.C.; BROWN, C.S.; STRYJEWSKI, E.C.

Anatomical features of pepper plants (Capsicum annuum
L.) growth under red light emitting diodes supplemented

Ornamental Horticulture

Influence of color shading nets on ornamental sunflower development

with blue or far-red light. Annals of Botany, v.79, n.3,
p.273-282, 1997.

SOUZA, G.S., CASTRO, E.M.; SOARES, A.M.; PINTO,
J.E.B.P. Caracteristicas biométricas e fisiologicas de
plantas jovens de Mikania glomerata Sprengel e Mikania
laevigata Schultz Bip. ex Baker cultivadas sob malhas
coloridas. Revista Brasileira de Biociéncias, v.8, n.4, p.
330-335, 2010.

CAMPINAS-SP | V.22, N°. 1, 2018, p. 101-106



