This is an open acce @
article under the CC B @
license Creative Common

Aechmea distichantha Lem. (Bromeliaceae): postharvest durability and
potential as ornamental cut flowet

Cristiano Medr# @, Leticia Gabriela @rtari?, Juliana Machado da Silva

10.1590/0034-737X202168060013

ABSTRACT

The cut flowers segment has an important share in the Brazilian floriculture market. Homesteof the species
traded are exotic because of the severe lack of information about the ornamental potential of the Brazilian flora. On the
other hand, a trend observed in landscaping and floriculture is the use of native species, leading to their conservation,
propagation and valuation. This study aimed to analyze the poterdiatbimea distichanthaem. (Bromeliaceae), a
species native to Cerrado ahtiaintic Forest, as ornamental cut flower by evaluating postharvest duraslitell as
morphometric andesthetiparameters. Floral scapes were harvested and kept in containers with tedevatesmetric
measurements, evaluation of commercially important esthetic parameters, and monitoring of postharvest durability were
performed. In addition, an online questionnaire was applied to potential consumers to assess the acceptance of the
species as a cut flowdihe vase life oA. distichanthdloral scapes was 10.1 = 1.5 days, which in addition to size, shape,
structure, colors, and originality make them commercially viable as cut flblnespecies was accepted by more than
90% of the potential consumers assessed. Theréfodistichanthahas great potential for the cut flowers market.
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INTRODUCTION On the otler hand, the flower and landscaping market

The Brazilian floriculture market has increased sald§nds to reduce the use of exotic species, replacing them
from 8.3% to 15% per year between 2008 and 2013 (Seer)é,”ative species with ornamental potential, mainly aiming
2015). In the following years, this market continued t@t the conservation and valuation of the native flora
expand, presenting a growth of 10% in 2018 and total safddeidenet al, 2006).To increase the use of native species
of R$ 8.1 billion (Enflor 2019).The production of cut as cut flowers, studies on domestication, large-scale
flowers in this market, in 2013, concentrated 34.3% of tHroduction, ornamental potential and postharvest
total financial movements in the sectiorBrazil, there is  durability are needeémong the prerequisites for a plant
no precise data on the exotic and native plants cultivatd@.be considered suitable for commercialization as a cut
However it is a fact that, among cut flowers, there haBower, important characters are aesthetic aspects and
always been a preference for the production of exotfostharvest durability (Rafet al, 2014).
species such as roses, carnations, lisianthus, and liliesBromeliaceae family comprises 77 genera and 3,627
(Sebrae, 2015), in a disregard for the potential of the vagtecies (Gouda & Butcheét020). In Brazil, 1,400 species
diversity of the Brazilian flora, with 37,732 speciesoccur in several biomes and diverse phytophysiognomies
described so far (Forzeaal.,2020). (Forzzaet al.,2020). Bromeliaceae have been economically
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used as a source of fibefsod, fuel, medicine and as immediately to thd_aboratory of Plant Morphology of
ornamental plants (Benzing, 2000), moving an internationdde Universidade Estadual de Londrina (UEL), and placed
multi-million market. In Brazil, mainly from the 1990s in containers with tap watewhich was replaced every 2
onwards, species from this familguch asAechmea days.
fasciatg Aechmea blanchetianandGuzmania ligulata ) o
started to be produced and commercialized on a large scale Morphological and color characteristics
with high consumer acceptance. A morphological and morphometric description of flo-
Aechmea distichantHzem. (Bromeliaceae) (Figure 1) ral scapes was carried out using a measuring tape and a
is an epiphytic, rupicolous or terricolous plant with greemachymeter to measure (cm) the total length of the structure
spined, long, erect to arched leaves and a compouadd inflorescences and diameter of scapes and
inflorescence (raceme of spikes) with pink or red bractsflorescences. Colors of components of the floral scapes
and blue or lilac flowers, pollinated mainly by butterfliesyere described in detail, using the Pantdbelor Systems
and hummingbirds (Scrokt al, 2011). The fruits are (Pantone, 2021a). For this purpose, the smartphone app
spread by small mammals. It blooms from June tPanton& Connect and the Pantéh€olor Match Card
September and bears fruit from Decembétal (Fischer  were used, allowing, with a smartphone camera, to capture,
1994).A. distichanthaoccurs in Bolivia, Paraguair-  measure and match colors of objects, raw materials and
gentina, Uruguayand in the southeast and south of BrazBurfaces, indicating a specific Pantboelor as a reference,
(Smith & Downs, 1979). while also providing matching in the CMYK-type color scale
Preliminary subjective evaluations suggest that th@antone, 2021b), which matches the cyan (C), magenta

floral scape oA. distichanthaan be used as a cut flower (\v), yellow (Y) and black (K) colors (Elme & Faria, 2001).
as it seems to have the necessary aesthetic characteristics

for this intent. Thus, the present study aimed to evaluate Evaluation of postharvest performance
the ornamental potential of the distichanthanflores- To assess the durability of the floral scapes, a
cence as cut flower andipostharvest durability methodology based on a grade scale and senescence was
applied (Bble 1), according to Pulidet al. (2017), with
MATERIAL AND METHODS modifications. Daily floral scapes were observed,
Collection and storage of floral scapes photographed and postharvest evaluation criteria were
The A. distichanthapopulation wasselected from a measured through the assignment of grades, according
basaltic outcrop located on the edge of the PR446 the visual characterization of senescence symptoms.
highway in the municipality of Londrina, PR, Brazil Commercial durability is established when the grade is
(23°35’16.41"S, 51°6'57.09"W). The population wasequal to or greater than 3 (Pulieipal.,2017).
formed by hundreds of individuals, with nearly half of
them blooming at the collection tin¥t the beginning of
September 2019, thirty floral scapes were collected by
gently pulling with hands to detach them at the base, To assess the commercial viability of the species as a
without damageAfter collection, the scapes were takercut flower a methodology developed byuspf et al.

Evaluation of the potential of A. distichantha as
a cut flower

Figure 1: Aechmea distichanth@em) in its natural habitat, Londrina, Parand, Brazil.
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(2007), with modifications, was appliefl.spreadsheet of compositions, bases and containers, without the need
(Table 2) was created with qualitative and quantitativor reinforcement with tutors (Kikuchi, 189, and are
characteristics relevant to flower art and the consumeatore resistant to handling and transport (Chamas &
market, with scores assigned to each characteristic (O Nathes, 2000). In this wathe straight or slightly arched
or 10). Each one was scored by five examiners from tld stiff floral scapes oA. distichanthaare highly
study group on the ornamental potential of Brazilian natiwealued for their architectural characteristics. The average
flora, in association with the Laboratory of Plantotal length (Bble 3) was also satisfactoas it allows
Morphology (UEL).After each characteristic is scored,multiple forms of use in floral compositions, since floral
the floral scape is classified based on the total #)m: scapes with greater length enable the creation of long-
above 70: high ornamental potential; B) between 51 anidled arrangements, with good verticality (Sturapél.,
70: medium ornamental potential; C) between 26 to 58009). Chamas & Matthes (2000) pointed out that 20 cm
points: low ornamental potential; and D) 25 points or lesg length is the minimum viable length for making floral
minimal ornamental potential. arrangements. On the other hand, Castral. (2011)
. classified floral scapes according to the total length into
Acceptance assessment of A distichantha as a short (d” 80 cm), medium (81 - 160 cm), tall (161 - 240 cm),
cut flower by potential consumers or giant (e” 241 cm), thué. distichanthascapes are
An online questionnaire (Google Forms) with a brieg|assified as medium size, which makes them suitable for
description and images of the species emphasizing tﬁgmg as a cut flower
floral scape was created and sent by e-mail and social The floral structures ok. distichanthahas a unique
networks to invite the public to participate. Eventu@¥  ~o|or combination. The scape is pink (Panfoa&1C;
participants were interviewed responding “yes” or “n0'cmyK 0-60-0-0) in its median portion, with white scales
to the following questions: 1) Do you think the floral scapgywards the base and a predominance of white in this
of A. distichanthas beautiful? 2) Do you think the floral region. Scales become rare towards the apex and expose
scape ofA. distichanthds original? 3) Do you think the 5 ot pink (Pantorfe212C; CMYK 0-78-2-0) hue in the
floral scape ofA. distichanthacould be used as a cuty,gst apical regions. The scape supports a hot pink
flower in flower arrangements® field for additional (Panton& 212C; CMYK 0-78-2-0) inflorescence
comments was added at the end of the questions. composed of hot pink (Pantéhg12C; CMYK 0-78-2-0)
floral bracts and flowers with purplish blue (Pantbne
RESULTSAND DISCUSSION 3583C; CMYK 84-100-0-6) petails &ble 3) The presence
Morphological and color characteristics of contrasting colors results in great prominence and
Floral scapes are erect or slightly arched, stiff andriginality of the inflorescence as a whole. The colors in
resistant to permanent bending, with dimensionlandscaping, floral arrangements, and as decoration
described in table 3According to market quality elements can reflect emotional and visual effects such
standards, cut flowers must have straight or almoat calmness, distance, and depth with cool colors, and
straight scapes to support the flowers, since strongécitement, joyluminosity and closeness with warm
arched scapes can bend or break, and provide nawlors (Leal & Biondi, 2006). Thus, structures with
uniform lots and, therefore, undesirable for floratonspicuous colors become attractive from the market
arrangements (lbraflpi2020). Moreoverstiff floral  point of view as they are desirable for the establishment
scapes have greater versatility for use in different types different emotional and visual effects. This is the main

Table 1: Criteria, grades and technical specifications for postharvest durability evaluafiectohea distichanthfforal scapes
(Pulidoet al, 2007). Each criterion was scored by grades (1: minimum - 4: maximum)

Criterion Grade 4 Grade 3 Grade 2 Grade 1
Color colorful/Strong medium-colored discolored very discolored

with brightness and with brightness and with light brightness  with no brightness
Brightness no dryness at light dryness at and dryness at the and dryness at the

the bracts ends the bracts ends bracts ends bracts ends

Turgidity turgid averagely turgid slightly turgid wilted
Presence of injuries < 5% with injury < 10% with injury < 30% with injury > 30% with injury
Stiffness hard moderately hard slightly flexible flexible
Commercial perception excellent good regular bad
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Table 2: Characteristics of interest for floral art and consumer market. Evaluation criteria and scores to be assigned to each of the floral scape characteristics of native and unconven|
(Adapted from Stumpét al. 2007)

Evaluation criterion and characteristic Score

0 5 10
Total length of structure <20cm 20-40cm >40 cm
Scape stiffness - Related to the need for support Flexible Semi-rigid Rigid

Scape aesthetic value (only the scape, not consider the inflorescenc@e

gative, it must be hidden in the Positive, it can be evidenced in the

- Related to the visual effect or aesthetic value that the scape provides . Neutral .

o composition composition
to flower composition
Aesthetic value of inflorescencés the main aesthetic element of the Contribution depends on the

Unusual contribution, adds value
to the composition

Secondary contribution to the

. combination with other
composition

elements of the composition

floral scape, related to the visual effect or aesthetic value that the
inflorescence provides to flower composition

Value in the floral composition - Related to the volume that adds to  Low, contributes little to the Medium, contributes moderately High, contributes a lot to the
floral composition volume of composition to the volume of composition volume of composition

Contribution depends on the

N . Unusual contribution, adds value
combination with other elements

. . . Secondary contribution to the
Color and/or glossiness - Found in the structure of greatest interest y

composition of the composition to the composition
Aroma - Related to the sensation caused in the observer Unpleasant Scentless Pleasant
Originality - Compared with species already commercialized There is a similar on the market There is no similar on the market
Postharvest durabilityAesthetic characteristics of interest < 10 days 10 - 15 days >15 days

i@al species
N
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characteristic of floral art, which is the making of balancednd wrinkled, not being suitable for trade as an orna-
sets using flowers, leaves and other plant elements,tental structureAccording to Chamas & Matthes
conve feelings (Thomast al, 1998). Still, the originality (2000), flower structures with vase life of more than 4
of the shapes and the arrangement of the colodays are suitable for use as cut flon®n the other
presented is also important (Scace, 2001), since thand, Stumpfet al. (2007) discussed that vase life
market is always eager to offer novelty products with duration of 10 days is an acceptable performance,
differential advantage that can win over consumergherefore, suitable for use as a cut flon@astroet al.
Thus, for the floral scapes &. distichantha the (2011) proposed that scapes lasting longer than 20 days
presence of very colorful structures, with contrastingre classified as long vase life; between 10 and 20 days,
colors, such as hot pink bracts and purplish blue petads/erage vase life; and less than 10 days, short vase
may work as a commercial advantage for attracting tiée. The authors suggest that average- or long-vase-
consumer due to its originality life scapes are suitable for the market, as they provide

adequate time for harvest, storage, transportation, trade,

Postharvest performance and consumption.

The daily monitoring of scape senescence showed During the monitoring period, the average temperature
that they had a vase life of 10.1 £+ 1.5 days while retainirrgcorded was 25.6 °C, with average daily maximum
their aesthetic value, corresponding to the stage IV tdmperature and average daily minimum temperature of
the senescence scale and grade 3 of the grade s&#e& and 18.4 °C, respectivelp addition, the average
(Figure 2), after which bracts become discolored, wiltedelative humidity recorded was 60.7%, with maximum daily

Table 3: Morphometric and color characteristics measured in floral scapeshbmea distichanthzem.

Characteristics

Dimension (cm)

Average length

Total structure 93+15.1
Inflorescence 20.3+4.3
Average diameter
Scape 1604
Inflorescence 96+24
Color Pink Hot pink Purplish blue
Panton& Color Systems 211C 212C 3583C
CMYK 0-60-0-0 0-78-2-0 84-100-0-6
Senescence scale
1 11 111 1V \4 VI VII VIII

2 | 1

Postharvest grades

Figure 2: Senescence scale and grades for postharvest durability evaluatierhaiea distichanthitoral scapes.
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average and minimum daily average humidity of 84.1 arttle floral scape. Thus, scores 5 and 10 were assigned,
37.3%, respectively (Simep2021). Howevekeeping the respectivelyfor these characteristicsa@dle 4).

floral scapes in a milder temperature and higher humidity Due to its total dimensions, floral scapesAf
gives a more efficient control of water loss througlistichanthacontribute significantly to the yield of floral
transpiration, reduction in respiration, and decrease @@mpositions, making the arrangements more biky
infection rates and pathogen development, increasing tts reason, score 10 fgalue InThe Floral Composition

durability of floral scapes (Lima & Ferraz, 2008). was assigned. The floral scapes have vibrant and original
_ color, but do not give dfany type of odor capable of
Potential as a cut flower causing any sensation in the obsertrerefore receiving

The methodology of Stumget al. (2007) allowed the a grade of 10 and 5, respectivefpr Color and/or
evaluation of important morphological and aesthetiGlossiness androma (Table 4).
characteristics of the floral scape. The total length of the Despite the ornamental potential of its floral scapes,
floral scapes oA. distichanthavas above 40 cm and areBromeliaceae species present incipient production and
rigid enough to dispense with the use of supports, beig§mmercialization in the Brazilian cut flower market (Sebrae,
assigned a score of 10 footal Length of Sucture and 2015); not existing in this market species that show
Scape 8ffnessThe Scapéestheticvalue was considered morphological and aesthetic attributes similar to those
element of little visual interference in the set, not addingresented by the floral scapes Af distichantha
significant value to floral compositions, but not impairinustifying a maximum score for the Originality
them aestheticallyon the other hand, the inflorescenc&haracteristic. Finallythe Aesthetic Characteristics of
presents dimensions and colors that make them capabld/Bfrest of this species presented postharvest durability
provoking positive effect and adding aesthetic value ©3¢tWeen 10 and 15 days, receiving a grade of 5 for this

floral compositions, being the main aesthetic element Sparacteristic (Figura Zable 4). , )
The total score summed up 7&ble 4), which points

_ _ to a high ornamental potential and viability of using the
Table 4: Score averages assigned by five evaluators i ] scape ofA. distichanthaas a cut flowerOther
characteristics of ornamental interest in floral scapAgofimea . .
distichanthaLem. (Adapted from Stumgeft al.2007) studies, using the Same methOdolOggnaged Fo a_ssess .
the ornamental potential of several native species in Brazil,

Characteristics Score average including Andropogon bicornid.., which scored 95,
Total length of structure 10 demonstrating a high ornamental potential (Stuetpd,
Scape stiffness 10 2009); andBaccharis articulatalLam.) Pers.B. usterii
Scape aesthetic value 5 Heering Eryngium ebracteaturham., E. eriophorum
Aesthetic value of inflorescence 10 Cham. and SchltdIE. sanguisorba&Cham. and Schitdl.,
Value in the floral composition 10 Hypericum connaturbam.,Limonium brasiliens¢Boiss.)
Color and/or glossiness 10

Kuntze,Myrsine umbellataMart., Schinus lentiscifolius

g“?“?a " 150 Marchand, and. terebinthifoliusRaddi, which scored
rginatty - above 70, presenting, therefore, a high ornamental
Postharvest durability 5 . .
potential for the use of their scapes as cut flower (Stumpf
Total 5 etal, 2007).
98.4
100 4 9.2 92.2
80 1
u Yes
60 -
" No
xR
40
20 A
7.8 7.8
. = i -
1 2 3

Figure 3: Evaluation ofAechmea distichanthacceptance as a cut flower by potential consumers. Questions: 1) Do you think the
floral scape oA\. distichanthds beautiful? 2) Do you think the floral scapefofdistichanthas original? 3) Do you think the floral
scape ofA. distichanthacould be used as a cut flower in flower arrangements?
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