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Abstract

It is relevant to systematize the global knowledge generated about heliconia due to its economic importance in tropical floriculture
and the cut flower market. The objective was to explore the results generated in scientific research related to the cultivation of heli-
conias as cut flower in terms of its methodological approach, research axes, and spatial distribution in terms of the contributions
by country. A bibliographic search was conducted in Scopus, Web of science and SciELO based on the keywords “heliconia” and
“tropical flowers”. Thereafter, a content analysis of the documents was conducted with the Nvivo software using a priori categories
in terms of methodological approach, research axes, year, countries, and cultivars or varieties. The results indicate that the scientific
contributions are mostly under a quantitative approach (98.1%). The investigations mainly address productive aspects (74.5%),
post-harvest aspects (16.1%), market (6.7%) while industry-used products (2.5%) are scarcely addressed. The countries that make
the most contributions are: Brazil (54.5%), Colombia (15.4%) and Mexico (10.9%). The most important species are: H. psittaco-
rum, H. bihai, H. spathocircinata, H. rostrata and H. wagneriana. These results suggest conducting research to identify problems
from the physiological, environmental, productive, and economic processes, as well as considering the strategies of farmers as a
priority. This must be approached from paradigms where social actors (farmers), their development and the impacts of their social
tasks on the cultivation of heliconias are considered the main axis.
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Resumo
Visio global de pesquisa de heliconias como flor de corte: uma revisio

E relevante sistematizar o conhecimento global gerado sobre heliconia devido a sua importancia econémica na floricultura tropical
e no mercado de flores cortadas. O objetivo foi explorar os resultados gerados em pesquisas cientificas relacionadas ao cultivo de
heliconias como flores de corte em termos de abordagem metodoldgica, eixos de pesquisa e distribui¢do espacial em termos de
contribui¢des por pais. Uma pesquisa bibliografica foi realizada no Scopus, Web of science e SciELO, com base nas palavras-chave
“heliconia” e “flores tropicais”. Posteriormente, uma analise de conteido dos documentos foi realizada com o software Nvivo,
usando categorias a priori em termos de abordagem metodoldgica, eixos de pesquisa, ano, paises e cultivares ou variedades. Os
resultados indicam que as contribuigdes cientificas estdo principalmente sob uma abordagem quantitativa (98,1%). As investiga-
¢des abordam principalmente aspectos produtivos (74,5%), aspectos pos-colheita (16,1%), mercado (6,7%), enquanto os produtos
utilizados pela industria (2,5%) sdo pouco abordados. Os paises que mais contribuem sdo: Brasil (54,5%), Colombia (15,4%) e
Meéxico (10,9%). As espécies mais importantes sdo: H. psittacorum, H. bihai, H. spathocircinata, H. rostrata ¢ H. wagneriana.
Esses resultados sugerem a realizagdo de pesquisas para identificar problemas dos processos fisiologicos, ambientais, produtivos
e econdmicos, além de considerar as estratégias dos agricultores como prioritarias. Isso deve ser abordado a partir de paradigmas
em que os atores sociais (agricultores), seu desenvolvimento e os impactos de suas tarefas sociais no cultivo de heliconias sdo
considerados o eixo principal.

Palavras-chave: Heliconia spp., comercializagdo, analise de contetido, produgéo, flores tropicais.
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Introduction

In tropical floriculture, species such as orchids
(Orchidaceae spp.), anthuriums (Anthurium spp.),
heliconias (Heliconia spp.), birds of paradise (Strelitzia
spp.), and ginger (Zingiber officinale), are a relatively
small segment of the European flower market. These
species do not cover the offer and are mainly sold as
exclusive (tropical) flowers in mixed bouquets and flower
arrangements (Centre for the Promotion of Imports (C.B.1.,
2016). In the recent decades, Heliconia was introduced to
the flower trade, recognizing itself as an ornamental variety
of unusual elegance (Cantor et al., 2014).

The main producing and exporting countries of these
flowers are Colombia, Costa Rica, and Brazil. In Africa, the
flowers come mainly from Ghana and Zimbabwe. Germany
is an important market for tropical flowers but quantitative
data on imports and consumption of tropical flowers are not
available. Other large tropical flower markets are Italy, the
United Kingdom and France. However, at flower auctions
in Holland (Royal Flora Holland) and Germany (Veiling
Rhein-Maas), a small number of merchants specialize in
tropical flowers (C.B.1., 2016).

The possibility of covering the commercial demand
throughout the year and the business nature of floricultural
production are two important components to participate in
the national and international market (Hernandez, 2007).
Cut flower production is widely adopted in developing
countries as a successful economic growth strategy for
its ability to generate employment and foreign exchange
earnings (Patel-Campillo, 2011). These countries are
mainly located in Latin America and Central Africa
(Hernandez and Avitia-Rodriguez, 2017). Heliconia helps
to increase the profits of the cut flower industry worldwide.
Inflorescence durability and vivid colors have supported
commercialization in the international market (Cantor et
al., 2014), causing significant changes in the agricultural
base and economic composition of producing regions and
municipalities (Patel-Campillo, 2010).

The production and marketing problems in this species
are the size and weight of commercial stems, storage
requirements and challenges encountered by producers
which include aspects of propagation, flowering control,
and shelf life in the vase (Pizano, 2005). It is important
to emphasize that in addition to these physicobiological
and technical problems, there are also economic, social,
and political problems. The most notable is that most
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cut flower producers in developing countries do not
benefit from the cooperative system and therefore remain
predominantly buyer-driven (Patel-Campillo, 2010).
Under this problematic scheme found in the production
and marketing of heliconias, further research is required
to identify problems from physiological processes (Morais
et al., 2015), and on the strategies of the actors and trade
regulation which also play a fundamental role in facilitating
the reorganization of product chains to compete in world
markets (Patel-Campillo, 2011).

The objective was to answer the following questions:
What are the main results generated in scientific research
related to the cultivation of heliconia as cut flower in terms of
its methodological approach and research axes? And what is
the spatial distribution in terms of contributions by country?

Materials and Methods

A bibliographic search was conducted in Scopus, Web
of science and SciELO in January 10, 2020. The inquiry in
Scopus was using the word “tropical flower”, 94 documents
were found (mainly articles, reviews, notes, books and
book chapters). Selecting only scientific articles where the
crop studied was heliconias, a total of 72 documents were
compiled. The Web of Science consultation, the word
“tropical flower” was used, yielded a total of 33 scientific
articles. Selecting those related to the cultivation of heliconias
with a final list of 14 documents. In the case of the SciELO,
the word “Heliconias” was used. The database yielded 42
documents (mainly articles, reviews, notes) and only articles
were used. The final compilation was 39 documents.

The three databases were reviewed to eliminate repeated
documents in order to have a clean, single database. This
generated a database in Excel with the bibliographic
information of the documents (N=111), with the authors
name, title, publication year, document type, summary, link
and the digital object identifier (DOI). The last two were
used to download the complete PDF documents. For the
analysis of the information, a textual analysis was conducted
in documents by a priori analysis categories (Gallardo-
Loépez et al., 2018) such as methodological approach,
research axes, year, countries and varieties-cultivars (Table
1). NVivo 11 Pro software was used for Windows (Nvivo,
2011) applying the content analysis technique and using
quotes (Verbeke et al., 2015). A classification was used for
methodological approaches according to Meredith et al.
(1989).
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Table 1. Categories description for the textual analysis of the research in heliconias

Elements

Categories

Quantitative: intensive statistical analysis to identify factors, clusters

and other such relationships in a statistically significant way.

Methodological
approach (Meredith
et al., 1989)

Qualitative: detailed description, which can lead to a better

understanding.

Mixed: combination of the quantitative and qualitative approaches for
the analysis and understanding of the phenomenon.

Productive: substrate, fertilization, pests and diseases, irrigation, in vitro
crops, propagation, genetic diversity, plantation density, yield, cultural

Axes of research
(Rodriguez, 2013;
Loges et al., 2015)

tasks (management), wastewater treatments.

Postharvest: pulse solutions, storage, packaging, size, weight, health,

vigor, color.

Market: market acceptance, market price, novel appearance of
inflorescence and distribution of heliconia.

Year
Countries

Heliconias

Results and discussion

Methodological approaches

According to the total of codified elements (N = 108)
98.1% corresponds to a quantitative approach, followed by
mixed approach (1.9%) with incipient contributions and
absence of the qualitative approach. Scientific contributions
are oriented towards a single approach. Therefore, it is
required to conduct research in the qualitative and mixed
approaches due to the economic and social importance of
this ornamental and considering the challenges that the
production and marketing processes imply. It is clear that the
paradigm on which these methodologies are based, although
useful, limits the types of questions that researchers can
ask themselves (Meredith et al., 1989). In that sense, data
collection methods that support the theories from which
the hypotheses arise are required, since qualitative and
quantitative approaches are required for the contrast of
these. Both are complementary depending on the aim of the
study, to whom the information will benefit and what social
problem it solves (Cadena-Iiiiguez et al., 2017).

The quantitative approach is related to experimental
research, mainly corresponding to surveys and field-
laboratory experiments. Due to the absence of the qualitative
approach in the sector, it is important to redirect in this
area since the understanding of different perspectives of
agriculture are required. It should be directed to the use of
paradigms where social actors, their development and the
impacts of their social tasks, are considered the main axis
(Gallardo-Lopez et al., 2018). This is consistent with the
development of scientific research in the last 50-60 years
which has encouraged highly productive and profitable
agriculture with significant environmental and social
consequences (Sarandon, 2019).
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Period in which scientific contributions were made

Country where scientific contributions were made

Species used in research

The methodology should be considered as a flexible
tool that allows information to be related and facilitates the
construction of relevant conclusions for the formulation
of cooperation and collaboration policies. This strengthen
emerging networks and lead to their consolidation and
irreversibility (Castro and Bohérquez, 2005). Hence, it
can no longer be studied under the dominant quantitative
paradigm but search for answers with mixed and qualitative
approaches. Both methods require intent and systematize
information. The use of instruments in the quantitative
approaches guides the investigation whereas in the
qualitative ones they are the processes. The approach to be
used, qualitative, quantitative or a combination, is at the
discretion of the researcher (Cadena-Iiiguez et al., 2017).

Research axes

The coded elements (N = 118) show that 74.6%
correspond to the production research axis, 16.1%
postharvest, 6.8% market, and 2.5% industry used product.

Production

The subcategories in the production axis are fertilization
and plant nutrition, genetic resources, pests, diseases,
propagation, irrigation, wastewater treatments and shading
percentages. In general, the investigations of this axis are
studied under a quantitative approach.

From the textual quotations coded for the topic of
plant fertilization and nutrition, it was founded that the
authors recommend the use of organomineral fertilization
(combination of organic fertilizers with mineral fertilizer)
since it better promotes the growth and development
of heliconias (Albuquerque et al., 2010; Beckmann-
Cavalcante et al., 2011; Carvalho et al., 2012; Farias et
al., 2013; Linares-Gabriel et al., 2018). Research was also
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focused on the use of silicon as it increases production
and decreases the deterioration of heliconia inflorescences
(Paulino et al., 2013; Albuquerque et al., 2014) and the
use of nitrate and ammonium in hydroponic conditions
(Gémez-Merino et al., 2012). Other authors analyzed
macronutrient deficiencies and their effect in production
(Castro et al., 2015).

For the topic of genetic resources, the authors made
contributions to the study of more than 20 heliconia
genotypes in order to determine the commercial potential
as cut flower in the tropical flower industry (Loges et al.,
2007; Costa et al., 2009; Rocha et al., 2010; Merida et al.,
2013; Araujo et al., 2015; Loges et al., 2015; Pereira et
al., 2016). Also the study of the morphology and genetic
variability of this species (Hapsari et al., 2019; Kannan et
al., 2019; Raizer et al., 2019) and the ability to adapt to
different edaphoclimatic conditions (Tokarz et al., 2019).

Studies in the topic of pests and diseases were related
to the incidence and severity in cultivation of heliconia
caused by pathogens such as F. oxysporum f. sp. cubense,
Pseudocercospora fijiensis; nematodes of the genus
Meloidogyne, Helicotylenchus erythrinae, H. crenacauda,
H. dihystera, Meloidogyne incognita, Pratylenchus zeae
and Rotylenchulus reniformis, defoliators such as Cornops
frenatum frenatum and mites, particularly specimens of
Tropicoseius venezuelensis Baker & Yunker (Castro et al.,
2008; Lemos et al., 2010; Sardinha et al., 2012; Sobrinho
et al., 2012; Britto et al., 2015; Vazquez-Euan et al., 2019).
Despite the affectations some authors recommend that the
use of synthetic insecticides should be done only in extreme
cases (Lemos et al., 2010).

Regarding propagation, the studies were oriented to the
use of growth regulators (BAP and NAA) in culture medium
as this favors an increase in sprouts and it is possible to
obtain satisfactory levels of propagation in heliconia
cultivars (Raizer et al., 2015; Rodrigues et al., 2016).
Tillering was also evaluated in relation to the efficiency of
water use, harvested flower stems, relationship of harvested
stems and number of tillers, among other variables (Coelho
etal., 2019).

A relevant and scarce information topic was irrigation.
The efficient use of water has been studied (Gervasio et
al., 2017) and use of heliconia as alternative for the control
of wastewater contamination. In the latter mentioned,
heliconias are used in high-speed artificial wetlands that use
artificial carriers for bacterial growth as a support medium in
a process of phytodepuration against emerging contaminants
(Pefia-Salamanca et al., 2013; Atalla et al., 2019; Cano et al.,
2019; Corzo and Sanabria, 2019; Oliveira et al., 2019; Pérez-
Salazar et al., 2019; Sandoval et al., 2019; Cano et al., 2020).

For topical conditions, the importance of the percentages
of shade for the cultivation of heliconias is highlighted because
it develops better in these conditions which influences the
content of photosynthesized pigments and the growth (Gomes
et al., 2016; Souza et al., 2016). E.g. heliconias grown under
the lowest photosynthetically active radiation (PAR) (30%
to 35% of the open condition), show improved growth with
increased biomass accumulation, plant height, sucking habit,
appearance of flowering shoots, yield inflorescence and light
use efficiency (Nihad et al., 2019).
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This crop must be oriented towards sustainable
production, in terms of non-dependence on agro-toxic’s.
In the context of flower production, there is a high
contamination by pesticides, agricultural waste (from
inputs) and high doses of fertilization. The latter is one of
the main activities in floriculture and occupies an important
line in product costs (Cortes et al., 2017). Consequently,
environmental impacts on water bodies, soil and on
the health of workers (among others) when using these
products.

Plants are grown under 50% shading conditions; it
is optimally suited to achieve the desired establishment
and growth. Due to this characteristic, this crop does not
replace flora and fauna in established areas (cutting down
trees, e.g.), as is the case with monocultures, since many
heliconia species are found in humid tropical forests
(Cantor et al., 2014).

This species harbors a diversity of organisms beneficial
to the environment (Benitez-Malvido et al.,2019; Janecek et
al., 2019), and provide an ideal habitat for the development
of the biological cycle of some insects corresponding to the
orders: Diptera, Coleoptera, Himenopteray Hemiptera, due
to the different phenological, structural and environmental
conditions generated in the crops (Henao and Ospina,
2008; Foottit and Maw, 2019). Furthermore, these species
are mainly pollinated by hummingbirds and bats (Temeles
and Bishop, 2019; Temeles et al., 2019; Torres-Vanegas
et al.,, 2019). The latter are used by heliconia plants for
reproduction and survival; rolled tubular sheets provide
microclimatic conditions suitable for tropical species
and benefit camouflage (Pérez-Cérdenas et al.,, 2019;
Rodriguez-Herrera et al., 2019).

Due to the above characteristics in the production
process of this species, chemical and organic fertilizers can
be supplemented. In this way, production is increased, the
soil is protected, a unique environment for tropical fauna
is generated, and production costs are mainly reduced as a
result of low doses of mineral fertilizer. The above suggests
the use of a combination of both amendments in this crop
(Linares-Gabriel et al., 2017a; Linares-Gabriel et al., 2018).

Postharvest

Contributions in this category are related to pulse
solutions, storage and characterization of commercial
stems. According to the quotes cited for the topic pulse
solutions, the studies focused on the use of sucrose, silver
nitrate, calcium chloride, gibberellic acid, citric acid, and
organic aloe vera solutions (4loe vera barbadensis) and
moringa (Moringa oleifera Lam.), as medium of preserving
flower stems (Costa, 2015; Malakar et al., 2019; Sardinha
et al., 2019; Shokalu et al., 2019). The hardiness of this
species has also been compared with rose stems in terms
of resistance to moisture loss (Leyva-Ovalle et al., 2011).
As well as the use of organophosphate insecticides for the
control of insects in the flower stems of heliconia (Oliveira
etal., 2012).

Regarding the storage topic, the contributions
recommend a temperature that ranges from 10 to 19 °C,
ideal for storing heliconia flower stems for up to eight
days on average (Costa et al., 2011a; Costa et al., 2011b;
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Costa et al., 2015; Darras, 2019; Silva et al., 2019). Other
authors recommend an in-depth study that uses techniques
to confirm or reject the sensitivity of heliconia to ethylene
(Bafiuelos-Hernandez et al., 2016). In relation to the
characterization of commercial stems, it is recommended
that heliconia genotypes are suitable for use in landscaping
projects (Loges et al., 2016).

Storage

In general, the storage of heliconias has been little
studied. Despite this, a particular characteristic of this
ornamental is its rusticity, while temperate flowers are
stored at temperatures above the freezing point. The
recommended temperature for the transport and storage of
heliconias is around 10 °C as they are sensitive to damage
by cold. It is recommended to wax the stems to maintain
the appearance of the flower stem (Alvarado et al., 2019).

The heliconia stems pulsed with 10% sucrose for 60
minutes maintain the quality of the inflorescences. This
treatment allows the stems to reach up to 20 days of
longevity, showing the color and brightness appropriate to
quality standards (Costa, 2015). Some authors recommend
dry treatment in heliconia as an alternative, guaranteeing
a reduction in the excessive use of water (Linares-Gabriel
et al., 2019). The results place this research axis in second
place with an intermediate level of scientific contributions.

Market

For the market issues, a low level of research was found for
the quantitative, qualitative and mixed research approaches.
The analyzed research shows subcategories in relation to
market exploration work and species with economic potential,
as well as economic and financial analysis.

For the topic of market exploration and species with
economic potential, contributions were found on desirable
characteristics identified by heliconia producers such as
adequate length, size, color, durability, shipping capacity,
etc. This is the result of an interesting market segment for
the development of regional productive alternatives that
guarantee the continuity of traditional populations in the
field with direct effect on the local economy (Pizano, 2005;
Aranda et al., 2007; Arruda et al., 2008).

Other investigations are oriented towards obtaining
information to coordinate with flower markets, species
with longer flowering periods. In this sense, the most
important criteria for selecting cultivars are production
throughout the year, market acceptance, long-term post-
harvest durability, production during the short period in the
region, low maintenance requirement, best market price,
adequacy of the packed inflorescence when considering the
size and weight, and finally the novel appearance of the
inflorescence (Criley, 2000; Loges et al., 2015).

Contributions in relation to economic and financial
analysis, address profitability indicators, administrative
planning, and management actions specifically in the
territory of Rio de Janeiro (Neto etal., 2011). No information
was found on export and import of this commercial segment
especially, detailed statistics on national and international
trade in species of this type of flower.
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The current situation of the production of heliconias
demands research that addresses the following dimensions:
social, economic, market, cultural and financial. However,
the dominant axis of research is production. The deficiency
in terms of research in the market category prioritizes the
focus of attention due to the commercial importance of this
ornamental (Castro and Bohorquez, 2005).

Industry used product

Interesting and innovative contributions were found in
relation to the use and transformation of heliconias, e.g.
for medical use. Some authors evaluated two species of
heliconia: Heliconia psittacorum and Heliconia rostrata
against the indirect hemolytic, proteolytic and coagulant
activities of the venom of Bothrops asper. This shows
that the heliconia extracts delay the coagulant effect of
the venom with respect to the positive control up to 45.59
seconds (Pereafiez et al., 2008; Estrada et al., 2009).
Heliconia rostrata was used for the treatment of skin
cancer. The authors of this work estimated the cytotoxicity
activity of the petroleum ether extracts of the rhizomes
(PER) and the inflorescence (PEF) of Heliconia rostrata,
without causing any potential risk to human health. (Roy
et al,, 2019). The mechanical tensile properties of the
fibers obtained from the stem of Heliconia bihai were
also evaluated and is compared with the tensile properties
of other lignocellulosic fibers (Quinaya and D’almeida,
2019).

These last contributions make the difference between
the other categories of analysis which means that the
study of heliconias is new by scientists. Besides that,
the importance of this species is not only as a cut flower
but the fact that technological advances consider it as an
innovative product in various sectors of the industry.

Research period

The studies analyzed comprise the period from 1990
to 2020. The intention of considering this period was
to visualize the chronological advance in relation to
the scientific contributions. Differences of the research
axes were found in terms of time. The greatest number
of investigations was reflected in the period 2011-2020
(72.5%), followed by the period 2003-2010 (25.7%) and
for the beginning of the 90’s and 2000’s the investigation
represented 1.8%. This temporary distribution of
contributions is related to the origins of Heliconia Society
International in 1986 (Castro and Bohorquez, 2005) and
the economic and market boom after 2003. This economic
importance was manifested in the introduction of this
exotic species in the flower trade in recent decades, when
it was recognized as an ornamental variety of unusual
elegance (Cantor et al., 2014).

Countries

The countries with the highest number of investigations
are: Brazil with 54.5%, Colombia 15.5% and Mexico
10.9%. In a lower percentage USA (3.6%), Costa Rica and
India with 2.7% respectively; Canada 1.8% and for the rest
of countries, 0.9% (Figure 1).
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Figure 1. Countries with scientific contributions in different species of Heliconia spp.

This spatial distribution is due to its natural center of
origin where heliconias present very defined agro-ecological
requirements in these areas with high temperatures and
abundant rainfall inherent to tropical countries (Jerez,
2007). For instance, heliconias are perennial plants that
flower from March to October and for an optimal growth
and development requires temperatures ranging from 15
to 25 °C. Plants need a minimum of 6-8 light-hours per
day for flowering, otherwise they will develop lush foliage
(Cantor et al., 2014).

Commercial floriculture practiced in Brazil is
concentrated in the state of Sdo Paulo (48.9%) particularly,
in the geographical regions around the municipalities
of Atibaia and Holambra. In these regions the offer is
organized. In the state of Sdo Paulo floriculture is practiced
by associate producers and members of the Cooperative
Veiling Holambra and Cooperative Cooperflora, located
in the cities Santo Antonio de Posse and Holambra,
respectively (Junqueira and Peetz, 2018).

Brazil is a consolidated country in terms of scientific
progress with the highest number of contributions from the
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productive, post-harvest and market axis. The advances in
the market are due to investigations regarding propagation,
fertilization, productivity, genotype characterization,
irrigation and in vitro cultures. These determine the
development in the floricultural area.

In Colombia, tropical flowers are an object of concern
for some Colombian researchers who have worked on their
identification, taxonomy, characterization, domestication,
propagation and cultivation in regions with high potential
for conservation, planting and development as a commercial
alternative (Castro and Bohorquez, 2005). The Colombian
tropical flower marketing initiative towards explored
markets is highly viable (Aranda et al., 2007).

In Mexico, there is a low presence in research. In
relation to the market, a study by Herndndez and Avitia-
Rodriguez (2017) found that the percentage participation
of exports and imports of Mexican floriculture represent
less than half a point. Besides that, floriculture in general
presents a situation of general worsening in trade dynamics.
These authors emphasize that the economic opening of
the Mexican floriculture is low, reduced every time and
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the importing sector is more open than the exporting one.
In Mexico, heliconias are considered the newest among
tropical species (Tlahuextl-Tlaxcalteca et al., 2005). The
type of commercialization is internal, e.g. producers from
the state of Chiapas are those who distribute Heliconia
wagneriana cv. Peterson, Heliconia wagneriana var.
Rainbow, Heliconia psittacorum X spathorcinata tropics
and Heliconia collinsiana x bourgaeana are distributed in
southeastern regions and mostly in the supply centers of
the state of Puebla and Mexico City (Linares-Gabriel et al.,
2017b).

The USA has a low level of scientific input and it is
oriented to commercial producer sales records, to identify
the high flowering seasons and the length of the flowering
season (Criley, 2000). In Cuba, heliconias are an important
alternative within the commercialization of ornamental
plants. Considering the little knowledge of the producers
and the country, the possibility of conducting new
investigations that allow increasing the introduction of this
plant is mediated (Rodriguez, 2013).

Venezuela has potential for sale but it does not as a
producer, for the supply of heliconias. For this reason, in
the heliconia marketing structure in Venezuelan cities, the
majority supply takes place through distributors (63%) and
through producers (33%). The important supply centers are
the cities of Valencia, Carabobo and Maracaibo (Aranda et
al., 2007). For the other countries the scientific information
is incipient and relevant data regarding production and
marketing are not presented, unlike in other countries.

In general, countries with tropical regions carry out
a greater number of investigations. However, the target
population or “final consumer” is European and most of
its supply of tropical flowers, including heliconia, comes
from Europe which are produced in greenhouses, mainly
in the Netherlands, France and Italy. This is due to high
transportation costs and producing them close to the final
consumer gives producers a competitive advantage (C.B.1.,
2016).

Heliconias
In relation to the species in which research is carried
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out, 54.9% (N = 260) are oriented to H. psittacorum, H.
bihai, H. spathocircinata, H. rostrata and H. caribea.
These results are similar to those reported by Cantor et
al. (2014), they mention that the most requested species
for sale are: Heliconia bihai, Heliconia stricta, Heliconia
caribaea and Heliconia chartacea.

The species with the highest demand, in relation to
the number of scientific contributions are: H. psittacorum,
H. bihai, H. spathocircinata, H. wagneriana, H. rostrata
and H. caribea. The case Heliconia wagneriana, is in the
markets of Mexico and it is a trend among tropical flowers
(Tlahuextl-Tlaxcalteca et al., 2005).

The characteristics mentioned distinguish the size
of the flower arrangements (Linares-Gabriel et al.,
2017b). Heliconia flower compositions are used alone
or in combination with other exotic, delicate and elegant
species (Cantor et al., 2014). Tropical flowers are mainly
sold in mixed bouquets, in which various flowers are
mixed with green leaves and fillings to produce a colorful
bouquet.

Interactions between analysis categories

The results show interactions between methodological
approaches, research axes and heliconia types.
Contributions are aligned to the quantitative approach.
The production research axis stands out the species: H.
psittacorum, H. bihai, H. spathocircinata, H. rostrata
and H. caribea, to mention the most important, although
research has been carried out on most of these species.
Interactions were found between the quantitative, post-
harvest approach and the types of Heliconias studied which
includes: H. wagneriana, H. stricata, H. spathocircinata,
H. rostrata, H. psittacorum, H. latispatha, H. irsuta, H.
caribea and H. bihai. The market category is related to
the mixed and quantitative approach and to the species: H.
wagneriana, H. stricata, H. spathocircinata, H. rostrata,
H. psittacorum, H. marginata, H. latispatha, H. irsuta,
H. densiflora, H.collinsiana, H. chartacea, H. caribea, H.
bihai, H. angusta and H. acuminata. These interactions
are the result of the relationship between analyzed
categories and the number of coded text quotes (Figure 2).
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Figure 2. Interaction between categories and Heliconia species.

Brazil and Colombia have an important quantitative
and mixed methodological approaches. The contributions
are in relation to production, postharvest and market. On
the contrary, in Mexico the investigations are directed
towards the quantitative methodological approach and their
contributions are directed to production and postharvest.
Costa Rica performs more to quantitative work specifically
in production. Venezuela is oriented to a mixed approach
and research axis related to the market. Cuba has a
preference for quantitative approach and its research axes
are production, postharvest and market. Lastly, USA uses
a production and market oriented quantitative approach. In
relation to the total species found in the review, Brazil is
the leading country in scientific contributions (100%) in the
analyzed axes, according to the textual citations, followed
by Colombia 52.3%, USA 42.8%, and Mexico 23.8%.

Conclusions
The scientific contributions in heliconias derived from

quantitative approach. The production category has a
greater presence in relation to the postharvest and market

Ownam. Houic. (Vigosa)

subcategories. In regard to the complexity of producing and
marketing heliconias, it is necessary to approach research
with qualitative and mixed approaches with market-
oriented research axes.

The countries that make the most scientific contributions
are Brazil, Colombia, and Mexico that have been shown an
increase in the last decade. This does not mean that these
countries with agroecological potential are pioneers in the
production and commercialization of heliconias, with the
exception of Colombia, which is already a consolidated
country in terms of flower exports. The most important
species are H. psittacorum, H. bihai, H. spathocircinata,
H. wagneriana, H. rostrata and H. caribeaue due to its
economic and agronomic relevance.

This work identified problems and potentialities
in the research axes analyzed. However, aspects of
commercialization and its social dynamics have not yet been
studied in depth. In addition, there is a gap in the generation
of knowledge about the context of tropical floriculture and
the role of heliconias as an emerging product in research
and the market. In addition, specific statistics on the import
and export of this species, both as cut flower or transformed
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(industry used product). Finally, it is important to consider
the social, economic, productive and environmental
dimensions of the cultivation of heliconias. This species
cannot be studied from the current disciplinary limits. This
research must be approached from paradigms where social
actors (farmers), their development and the impacts of their
social tasks on the cultivation of heliconia are considered
the main axis.
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