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Abstract
The ornamental plant sector is growing due to the development of new species and technologies. The focus of research is to extend 
the shelf life of cut flowers to maintain quality and customer satisfaction. Techniques such as storage at low temperatures, use of 
preservative solutions, and new technologies such as nanotechnology can help maintain the quality of the floral stem. The present 
review aims to analyze various techniques used to extend the post-harvest shelf life of floral stems. For this purpose, a systematic 
search was conducted on major indexing platforms for studies published in 2023, which were subjected to a meta-analysis. The 
global effect size and moderator effects were calculated to assist in decision-making for future studies in floriculture. The results 
indicated that the addition of preservatives to solutions, variations in storage temperature, and the use of electromagnetic fields 
were the most effective techniques in extending the shelf life of cut flowers. However, techniques such as dry conditioning and 
the use of coating films did not show significant results in maintaining commercial quality. It was found that conservative solution 
research is still the main focus of research at major cut flower technology centers. The meta-analysis highlights the importance of 
further deepening and/or improving research on techniques that have shown less effective results, and developing new technologies 
to prolong the vase life of floral stems in order to improve post-harvest quality.
Keywords: cut flowers, floral stem, floriculture, indexing platform, vase life.

Resumo
Meta-análise das novas tecnologias em pós-colheita de flores tropicais

O setor de plantas ornamentais está crescendo devido ao desenvolvimento de novas espécies e tecnologias. O foco da pesquisa é 
estender a vida útil das flores cortadas para manter a qualidade e a satisfação do cliente. Técnicas como armazenamento em baixas 
temperaturas, uso de soluções conservantes e novas tecnologias como a nanotecnologia podem ajudar a manter a qualidade da 
haste floral. A presente revisão tem como objetivo analisar diversas técnicas utilizadas para prolongar a vida útil de hastes florais 
pós-colheita. Para tal, foi realizada uma busca sistemática nas principais plataformas indexadoras de estudos publicados em 2023, 
os quais foram submetidos a uma meta-análise. Calculou-se o tamanho do efeito global e o efeito por moderadores, com o intuito 
de auxiliar na tomada de decisão para futuros estudos na floricultura. Os resultados indicaram que a adição de conservantes nas 
soluções, variações nas temperaturas de armazenamento e o uso de campos eletromagnéticos foram as técnicas mais eficazes para 
prolongar a vida útil das hastes florais em vasos. No entanto, técnicas como o condicionamento a seco e o uso de filmes de revesti-
mento não apresentaram resultados significativos em manter a qualidade comercial. Foi verificado que as pesquisas com soluções 
conservantes ainda são o principal foco dos trabalhos de grandes centros de tecnologia de flores de corte. A meta-análise destaca 
a importância de aprofundar e/ou aperfeiçoar as pesquisas em técnicas que apresentaram resultados menos eficazes e desenvolver 
novas tecnologias para prolongar a vida útil das hastes florais, a fim de melhorar a qualidade pós-colheita.
Palavras-chave: floricultura, flores de corte, haste floral, plataforma de indexação, vida de vaso.
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Introduction

The ornamental plant sector is rising, driven by fac-
tors such as the improvement and diversification of species 
and the development of new technologies throughout the 
production chain (Botini et al., 2023). Among the prod-
ucts, cut flowers stand out for their use in arrangements 
and bouquets and, to ensure their quality, there are several 
studies focusing on new technologies to extend vase life 
(Alam et al., 2023). These technologies are implemented 
with the aim of extending the shelf life of cut flowers or 
potted plants, thereby ensuring their commercial quality 
after being harvested or purchased (Almeida et al., 2009), 
while reducing losses and increasing customer satisfaction 
through the maximization of the flowers’ shelf life.

During the transport and storage, factors such as inad-
equate temperatures, improper conditioning or use of con-
servative solutions can result in loss of quality and reduc-
tion in vase life of cut flowers (Botini et al., 2023). The 
factors related to the visual aspect are the most important 
attributes for quality in flowers and ornamental plants (Al-
meida et al., 2009). 

The use of appropriate techniques helps to maintain the 
quality of the floral stem by increasing vase life, reducing 
metabolic processes, transpiration, decreasing ethylene 
levels in plant tissues and, consequently, reduction of leaf 
abscission and senescence (Sonego and Brackmann, 1995; 
Paula et al., 2021). These include storage at low tempera-
tures, use of preservative solutions, use of coating films, as 
well as new technologies such as inducing of electromag-
netic fields in the water (Almeida et al., 2009; Pizetta et al., 
2022) and nanotechnology (Jena et al., 2022). The response 
of the use of these technologies depends on the species/
variety, requiring research to confirm efficiency and suit-
ability (Almeida et al., 2009).

To understand the importance and results already ob-
tained in previous research, helping on decision-making 
for new action, one technique that may help is the meta-
analysis. This technique analyses research results using 
quantitative statistics. With the introduction in the 1970s of 
the term and modern approaches to scientific methodology, 
meta-analysis had a revolutionary effect in several areas 
of knowledge, helping to establish evidence-based prac-
tices and resolve seemingly contradictory research results 
(Gurevitch et al., 2018). 

In view of the above, the objective was to analyse, 
through meta-analysis, the efficiency of post-harvest tech-
niques to increase the durability of floral stems, considering 
some tropical species. In this way, it is intended to clarify 
some questions: Are there post-harvest conservation tech-
niques already determined by research effective in increas-
ing the vase life of floral stems? For which species does the 
use of post-harvest techniques provide significant results? 
What are the new technologies in development?

Material and Methods

To perform the meta-analysis, studies published in 2023 
were selected through a systematic search on indexing 
platforms such as “Web of Science,” “Scopus,” “Google 
Scholar,” and “Periódicos Capes.” For that the Keywords 
used included “Flower postharvest”; “Tropical flowers”; 
“Postharvest vase life”; “Postharvest technologies”; “Flo-
ral stem conservation,” among other related terms and pos-
sible variants.

 As inclusion criteria for the case studies, those that 
presented results of postharvest durability of floral stems 
using visual quality analysis on daily scales were selected. 
The need for studies to present standard deviation values 
was also a criterion for inclusion. As an exclusion crite-
rion, studies that did not meet these requirements were re-
moved from the study, so that the meta-analysis could be 
performed.

The moderators having been defined, a test of heteroge-
neity was performed on the cases obtained. The aim was to 
the type of effect (fixed or random) to be used in calculat-
ing the overall effect size and effect by moderators (Gure-
vitch et al., 2018). The overall effect size was calculated for 
each case by performing the standardized mean difference 
(d) obtained from equation (1): 

(Eq 1)    d = (X1-X2) / Swithin

Where X1 is the mean of the treatment, X2 is the mean 
of the control, and Swithin is the standard deviation param-
eter that considers the values of the standard deviation and 
the number of replicates in the control and treatment.

The variance (Vd) of d was calculated by equation 2, 
where n1 is the treatment error and n2 is the control error.

(Eq 2) Vd = [(n1+n2) / (n1n2)] + [d2 / 2(n1+n2)]

 Positive values of d indicate that the treatments 
were beneficial in promoting an increase in vase life of 
post-harvest floral stems, while negative values indicate the 
opposite effect. Minimum and maximum values were ob-
tained for each case to indicate if the study was significant. 
The entire methodology described was performed using 
Launch Open Meta Analyst software, with a significance 
level of 5% (Cunha Neto et al., 2020).

Results and Discussion

Postharvest vase life
The heterogeneity test was significant for both the glob-

al effect and the effect by moderators, thus a random effects 
model was applied. From the systematic search considering 
the year 2023, 88 case studies were found. The different 
forms of techniques and/or technologies were significant 
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for the global effect (d = 2.012; minimum value = 1.443; 
maximum value = 2.582) in a positive way, indicating an 
extension of vase life of up to two days.

Cut flowers are highly perishable products. Therefore, 
operations along the production chain must be carried out 
carefully to ensure quality and longevity, reducing res-
piration and transpiration. Postharvest durability will de-
pend on factors such as species or cultivar and the stage 
of opening used for harvest (Lima and Ferraz, 2008; Car-
neiro et al., 2014; Sales et al., 2021).

Indeed, the post-harvest senescence can start prema-
turely depending on the opening stage, caused by the 
production of ethylene. Moreover, bacteria can accumu-
late in the area of the stem where the cut was made. The 
harvesting process triggers extracellular production of 

polysaccharides that clog the xylem vessels, increasing 
hydraulic resistance and ultimately leading to a reduction 
in water uptake by the stem (Lou et al., 2020). The vase 
life is commonly used as an indicator of the longevity of 
cut flowers, being determined in days, from harvest until 
senescence (Girardi et al., 2015).

Post-harvest vase life of tropical flowers
One of the moderators identified in this meta-analysis 

was the grouping of tropical flowers, in which the influ-
ence of new technologies was also significantly beneficial 
(Table 1). There was an increase of 2.925 days (minimum 
value = 2.379; maximum value = 3.471) in post-harvest 
vase life, which is longer than that obtained by the overall 
effect.

Table 1. Tropical species found in the case studies and the tested technologies.

Species Postharvest technology tested
Alstroemeria sp. Conservative solutions
Dendrobium sp. Dry conditioning

Etlingera elatior (Jack) R.M. Sm.

Coating films

Conservative solutions

Dry conditioning

Storage temperature
Gerbera jamesonii Bolus ex Hook. f. Conservative solutions

Heliconia bihai (L.) L. f. Storage temperature
Heliconia rauliniana Storage temperature

The vase life of floral stems is determined by several 
factors during plant cultivation, harvest and postharvest, 
also being related to the genetic, anatomical, and physi-
ological characteristics of each species and cultivar (Botini 
et al., 2023).

The aesthetic characteristics in tropical flowers are of-
ten due to bracts and not necessarily to the flowers them-
selves, however, it is assumed that they are also subject to 
factors that reduce commercial quality similar to the flow-
ers (Lima and Ferraz, 2008).

In this context, these new technologies that extend vase 
life have already been studied for this plant group, and as 
a result of the meta-analysis performed, a longer durabil-
ity time was observed compared to flowers in general. It 
should be noted that this result refers to the behaviour of 

the tropical plant population, and different results may be 
found when species are individualized. 

Postharvest durability of different flowers
Among the diversity of flowers, it was possible to 

obtain results for some selected the species torch ginger 
(Etlingera elatior (Jack) R.M. Smith), gerbera (Gerbera 
jamesonii Bolus ex Hook.f.), and alstroemeria (Alstro-
emeria sp). Other species such as anthurium, alpinia, 
strelitzia, among others, were not found due to the lim-
ited time range of articles published in 2023. The results 
obtained through the studies was not significant for torch 
ginger (Figure 1), indicating that the new technologies 
applied to this species do not influence the vase life of 
the stems. 
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Figure 1. Effect size for the moderator torch ginger, minimum and maximum v 
alues in parentheses at 5% significance.

Etlingera elatior, commonly known as torch ginger or 
red ginger lily, is a species of the Zingiberaceae family, 
found mainly in tropical and high humidity forests. Due to 
its exotic appearance, it is widely commercialized, and the 
increasing demand from customers for the versatility and 
durability of cut inflorescences has led horticultural indus-
try producers to seek new cultivars (Yunus et al., 2021).

The vase life of Etlingera elatior varies among cultivars 
and production locations. On average, cultivars produced 
in Australia have a vase life between 3-10 days, Malaysia 
up to 6 days, and Latin America ranges between 5-8 days, 
depending on the cultivar (Araújo et al., 2018).

Studies showed that this inflorescence, as a cut flower, 
provides an energy supply from the stem to the cell wall 
of the bract that stimulates its opening and strengthens the 
peduncle. During the opening of the inflorescence, there is 

degradation of cellulose in the involucral and floral bracts 
indicating the onset of the senescence process (Nogueira et 
al., 2023).

Senescence is linked to the point of opening at the time 
of harvest. With the sequential opening of the true flow-
ers of the torch ginger, the outer bracts and the upper part 
of the peduncle darken due to the consumption of reserve 
molecules. Thus, to ensure the quality and longevity of the 
stems, they must be harvested at closed or semi-open points 
(Araújo et al., 2018). Given these characteristics associated 
with the short vase life, it justifies the need and limitations 
related to new technologies to increase the postharvest lon-
gevity of this species (Nogueira et al., 2023)

A similar result to the torch ginger also occurred for the 
alstroemeria, for which the use of technologies to increase 
vase life was also not significant (Figure 2).
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Figure 2. Effect size for the moderator alstroemeria, minimum  
and maximum values in parentheses at 5% significance.

Alstroemeria is an herbaceous plant native to South 
America that has a long floral stem, with a great variety of 
flowers and spots on the petals. It is used as a cut flower in 
the making of arrangements and bouquets (Girardi et al., 
2015).

The vase life of this species is estimated to be between 
10 to 14 days. Maintenance or increase in vase life of the 
floral stems is influenced by the supply of water and reserve 
molecules that preserve active metabolism (Carneiro et al., 
2014). For alstroemeria, storage temperature of up to 5 ºC 
is one of the most efficient and less expensive techniques 

that help in post-harvest maintenance of floral stems (Gi-
rardi et al., 2015).

For this species, even with refrigerated storage, each cul-
tivar has its own characteristics that must be evaluated, thus 
defining the best post-harvest technique for maintaining qual-
ity and extending vase life (Ershad Langroudi et al., 2020).

Differently from alstroemeria and torch ginger, in ger-
beras, studies on the use of different technologies presented 
a significant effect. The effect obtained for this moderator 
was positive, resulting in an increase in vase life of 4.766 
days (Figure 3).
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Gerbera exhibits a prolonged vase life and good dura-
bility, and is commonly used in floral arrangements and 
bouquets (Milani et al., 2021). As it ranks fourth in the 
global market trend among cut flowers, there is a need to 
develop new technologies to extend its post-harvest vase 
life (Alikhani et al., 2021; Timalsina et al., 2023).

For this species, it is common to use different preser-
vative solutions, associated or not with storage tempera-
ture. It should also be noted that gerbera is susceptible 
to microbial contamination in the xylem that causes an 
imbalance in the water balance (Alam et al., 2023). 

Preservative solutions act to maintain the turgor of 
gerberas, as this species loses its market quality when the 
length of the floral stem is inadequately cut and hydration 
is also done incorrectly (Timalsina et al., 2023). Due to 
lack of hydration, changes occur in cell wall components 
such as phenolic compounds and lignin degradation, caus-
ing loss of mechanical resistance, thus facilitating stem 
breakage (Çelikel et al., 2002; Piroli et al., 2019).

The increase of up to 5 days in post-harvest vase life 
for gerberas obtained through meta-analysis validates the 
efficiency of new technologies that are being developed for 
this species, highlighting research on different preservative 
solutions.

Electromagnetic fields to extend vase life
In general, promising solutions aiming to improve post-

harvest conservation have been developed, and there are 
different methods being improved in the global floricul-
ture industry. However, these techniques need adaptations 
for postharvest of ornamental tropical flowers and plants. 
Some of these technologies include the use of electromag-
netic fields, nanotechnology, and new preservative solu-
tions.

When individualizing moderators by technology type, 
it was found that studies evaluating the use of electromag-
netic fields were significant in extending vase life of flower 
stems (Figure 4).

Figure 3. Effect size for the gerbera moderator, minimum 
 and maximum values in parentheses at 5% significance level.
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One of the new technologies for extending the vase life 
of cut flowers is the use of water or solutions subjected to 
treatment by electromagnetic field. This technique consists 
of exposing the liquid to a magnetic field, which can alter 
some of its physical and chemical parameters (Pizetta et 
al., 2022). Electromagnetism can have a varied effect on 
the plant, depending on the equipment used, type of elec-
tromagnetic field, its frequency, intensity, and duration of 
exposure (Judickaitė et al., 2022).

Electromagnetic fields are capable of penetrating bio-
logical tissues due to the presence of essential elements 
with different magnetic behaviours, which gives plants 
the ability of magnetoreception (Ayesha et al., 2023). The 
change in the orbital motion of electrons around the atoms 
of essential elements is the premise of the interaction be-
tween plants and external magnetic fields (Upadhyaya et 
al., 2022). Thus, electrons are aligned and polarize the di-
poles of cells, promoting increased gene expression, water 
ion uptake, and enzyme activation, leading to changes in 
plant growth and development, and in some cases, early 
flowering onset has been observed (Tang et al., 2018).

Although prolonged exposure has negative conse-
quences, resulting in tissue deterioration, reduction in 

phenolic compounds, flavonoids, and vitamin C content, 
the effect of low-frequency magnetic field in short post-
harvest exposures in flowers generates an increase in an-
tioxidant system activity. Also, the low-frequency mag-
netic field improves membrane integrity, resulting in a 
reduction in ethylene gas emission (Ayesha et al., 2023).

Other studies report that these electromagnetic fields 
interfere with plant formative processes at the cellular lev-
el, affecting the mitotic index, causing genotoxic effects, 
chromosomal aberrations, and damaging cells where DNA 
would act as a fractal antenna collecting electromagnetic 
waves (Tang et al., 2018). These variations in cellular de-
velopment occur as a result of a combination or disconnec-
tion of the external magnetic field with the phase of cellular 
oscillators, which can reduce vase life (Upadhyaya et al., 
2022).

Dry conditioned flower stems 
Unlike what is indicated for the moderate electromag-

netic field, the technique that uses dry conditioning was 
significant, since it may cause damage to flower stems and 
reduce vase life in two days (Figure 5).

Figure 4. Effect size for the electromagnetic field moderator, minimum and maximum  
values in parentheses at 5% significance level.
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Figure 5. Effect size for moderate dry conditioning, minimum  
and maximum values in parentheses at 5% significance level.

Some species, particularly the tropical, have some tol-
erance to dry conditioning. The Dendrobium orchid has a 
tolerance of up to 24 hours dry conditioning, with mainte-
nance of quality and vase life (Sukpitak and Seraypheap, 
2023). The calla lily is another species that tolerates dry 
conditioning for a period of up to 6 days (Almeida et al., 
2011). 

Water relations are one of the main factors that affect 
the vase life of flower stems. A limiting factor for post-har-
vest longevity, it results in the reduction of the water poten-
tial and, consequently, in wilting due to stomatal changes 
(Dias et al., 2016).

Dry conditioning may cause several physiological 
changes in flower stems, such as the reduction of stomatal 
functionality, ethylene production, and modifications of the 
membrane that impair the cellular structure and accelerate 
flower senescence (Sales et al., 2021). 

This practice generates reactive oxygen species such 
as superoxide radical, hydroxyl radical, and hydrogen per-
oxide. Moreover, excessive production of reactive oxygen 
species can cause oxidative damage to the lipid membrane 
(Fanourakis et al., 2022). To minimize the stress caused by 
dry conditioning, flower stems activate the enzymatic and 

non-enzymatic antioxidant system as defense mechanisms 
for the elimination of these reactive oxygen species (Suk-
pitak and Seraypheap, 2023).

Dry conditioning generates anatomical problems such 
as cavitations and embolisms in the xylem vessel. If ad-
equately hydrated, hydraulic conductance and water poten-
tial are partially restored, allowing for the dissolution of air 
into the water being transported along the stem (Lima and 
Ferraz, 2008; Sales et al., 2021).

Another possible defense mechanism that can occur 
in floral stems after harvest is osmotic adjustment with 
the accumulation of compatible solutes or osmolytes that 
maintain turgor and stabilize cellular structure. Among the 
osmolytes, proline helps in adjusting the osmotic potential 
of plant cells, inducing tolerance to water restriction (Lu et 
al., 2020).

 
Postharvest coating films 
Coating films are technologies that have an advanced 

history in research with fruits and other products. For flow-
ers, the use of these films is still recent and, for this meta-
analysis, their application to increase vase life of stems was 
not significant (Figure 6).
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Figure 6. Effect size for the moderator coating films, minimum and maximum  
values within parentheses at 5% significance level.

Although the meta-analysis did not find significant ef-
fects of coating films as a moderator in extending vase life 
of cut flowers, this technology is extremely useful and has 
shown positive results in postharvest conservation of fruits 
with delayed senescence (Romanazzi and Moumni, 2022). 
This demonstrates that, although promising, this technolo-
gy still faces several challenges in the floriculture industry.

One of the main problems in the commercialization 
of cut flowers is the reduction in vase life due to senes-
cence and wilting (Sonego and Brackmann, 1995). Wilting 
results from water stress caused by transpiration rates ex-
ceeding water absorption rates, leading to loss of visual ap-
peal (Mattos et al., 2018). Therefore, given the success of 
various coating films in fruit conservation (Romanazzi and 
Moumni, 2022), the possibility of using this technology in 
the conservation of cut flowers has been sought. 

The use of coating films consists of applying a layer 
of product on the surface of the flower or inflorescence 
(Romanazzi and Moumni, 2022). Among the materials 
employed, films made of biological material stand out for 
being biodegradable and are generally made of materials 
such as starch, protein, cellulose, and chitosan (Paula et al., 
2021). This layer has the ability to prolong the shelf life 
by reducing water loss, delaying the process of maturation 
and/or senescence, and providing protection against me-
chanical and microbiological damage.

In post-harvest of cut flowers, the use of coatings aims 
to prolong durability, preserving colours, texture, and 

aroma, and can increase their shine, ensuring commercial 
quality (Mattos et al., 2017). Coatings help to reduce wa-
ter loss and delay the senescence process. Coatings also 
modify the gas concentration in the free space around the 
product, leading to a decrease in O2 concentration and 
an increase in CO2 (Sonego and Brackmann, 1995). The 
reduction in respiration, transpiration, ethylene biosyn-
thesis, and microbial growth helps maintain the quality 
and longevity of cut flowers. This effect can be enhanced 
when associated with antioxidant, antimicrobial, and oth-
er beneficial substances for the vase life of cut flower stems 
(Mattos et al., 2018).

Although some types of coating, such as wax, are com-
mercially used by flower growers, their post-harvest effec-
tiveness is still not well established (Mattos et al., 2017). 
Post-harvest quality is related to the maintenance of plant 
metabolism and the delay of senescence, requiring an anal-
ysis of physiological and biochemical aspects to improve 
its techniques. However, for some species, the most ap-
propriate procedures are still unclear (Mattos et al., 2017). 
Thus, results on the use of coatings in floriculture become 
promising, especially aiming to ensure visual characteris-
tics and not just to prolong vase life. 

Storage of floral stems
In relation to storage temperature evaluation, the meta-

analysis was significant, indicating an increase of 5 to 6 
days in the postharvest vase life of the stems (Figure 7).
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Figure 7. Effect size for the moderator storage temperature, minimum 
 and maximum values in parentheses at 5% significance level.

The main objectives of low-temperature storage of 
floral stems are to regulate market flow, reduce losses re-
sulting from declining demand, enable transportation over 
long distances, break or maintain dormancy of some spe-
cies, and regulate metabolism, including reducing ethylene 
synthesis (Sonego and Brackmann, 1995).

The cold storage room should have renewed and forced 
air circulation, but mild to uniformize the temperature and 
remove the internal ethylene. The relative humidity should 
be high to minimize water losses and prevent flower wilt-
ing (Sonego and Brackmann, 1995).

The exposure to inappropriate temperature for extended 
periods is the major cause of losses in floriculture. High 
temperature increases the respiration and transpiration pro-
cesses, while excessively low temperatures also harm the 
conservation of flowers (Çelikel et al., 2002). Storing flo-
ral stems at appropriate temperatures can provide a vase 
life that adds value in the market due to the preservation 
of their morphological characteristics (Girardi et al., 2015; 
Dias et al., 2016).

Low storage temperatures reduce metabolic processes 
such as transpiration, ethylene production, and cellular res-
piration. Due to the reduction of these processes, reserve 
macromolecules such as sugars and proteins present in flo-
ral stems are preserved (Botini et al., 2023). Low storage 
temperatures and relative humidity above 80% are impor-
tant factors to delay deterioration, as they also reduce the 
action of pathogens that cause injuries in floral stems (Lima 
and Ferraz, 2008).

The optimal temperature for storage of temperate-ori-
gin flowers is slightly above tissue freezing point, usually 

between 0 and 1 °C. For tropical species, however, storage 
is normally done at temperatures between 8 and 16 °C, as 
these species are more sensitive to cold injury (Sonego and 
Brackmann, 1995).

Conservative Solutions
One of the most established techniques for increasing 

the vase life of floral stems is the use of preservative solu-
tions, and the results obtained indicate that the solutions 
meet this objective by increasing durability by 2 days (d = 
2.350; minimum value = 1.502; maximum value = 3.199). 

The vase life is important in determining the posthar-
vest quality of the floral stem. Chemicals used in conserva-
tive solutions play a significant role in enhancing the com-
mercial postharvest quality, and there is no need to change 
the solution daily (Almeida et al., 2009; Timalsina et al., 
2023). 

Several studies recommend the addition of preserva-
tives to solutions to extend the vase life of floral stems 
(El-Attar and Sakr, 2022; Kumar et al., 2022). Preservative 
solutions act by promoting the transport of nutrients and 
water along the floral stem, maintaining cellular turgor and, 
consequently, preserving quality (Alam et al., 2023). Most 
preservatives used consist of carbohydrates, growth regu-
lators, germicides, ethylene inhibitors, and some mineral 
compounds (Lima and Ferraz, 2008).

Carbohydrates 
Several compounds and molecules are used in the so-

lutions, with the most common being sucrose, which also 
shows an increase in the vase life of floral stems (Figure 8). 
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Figure 8. Effect size for the moderator sucrose, minimum and  
maximum values in parentheses at 5% significance level.

Post-harvest treatments with carbohydrate solutions 
(sucrose or glucose) have the potential to delay the senes-
cence of cut flowers and promote the opening of flower 
buds (Chuang and Chang, 2013). As essential components 
in metabolism, carbohydrates provide nutritional support 
and sustained maintenance (Alam et al., 2023). Starch is 
crucial for floral opening, while sucrose is transported 
throughout the plant to promote its development. Polysac-
charide reserves are gradually accumulated during petal de-
velopment but are quickly depleted when anthesis begins, 
creating the potential for osmotic pressure that triggers cel-
lular water influx and eventual bud opening (Costa et al., 
2021). Additionally, flowers have high respiration rates and 
lack storage organs, which can lead to carbohydrate deple-
tion during storage and trigger senescence events (Fatima 
et al., 2022). Respiratory control can be used as an excel-
lent index to predict vase life longevity in a range of tem-
peratures.

Sometimes solutions containing only sucrose can result 
in increased microbial growth, leading to reduced quality 
due to blockage of the conducting vessels and decreased wa-
ter absorption (Fatima et al., 2022; Sales et al., 2021). There-
fore, mixed compositions are more effective, as they gener-
ally include three components: carbohydrates, antimicrobial 
agent, and an acidifying agent (Seman and Rafdi, 2019). 
Carbohydrates provide structural support by supplementing 
carbon sources, aiding in cellular structure and osmotic ad-
justment. The antimicrobial agent inhibits the development 
of bacteria that clog the stem, while the acidifying agent, 
which can also act as an antimicrobial agent, slows down 
microbial growth and facilitates water absorption.

Sucrose acts not only as an energy source but also in-
hibits flower senescence and ethylene synthesis (Zeng et 
al., 2023) by functioning as an abscisic acid antagonist 
(Timalsina et al., 2023). Sucrose combined with acidify-
ing agents decreases the pH, reducing ethylene production, 
bacterial and pathogen growth, and prolonging the vase life 
of cut flowers (Carlson et al., 2015).

The use of germicidal solutions on post-harvest flower 
stems is a common practice in floriculture that prevents the 
development of microorganisms that cause product dete-
rioration (Menegaes et al., 2020). Although germicidal 
agents can be effective in reducing microorganisms, some 
compounds may be toxic to plants and cause negative ef-
fects, while others may leave residues that affect the quality 
of agricultural products and the environment (Eldeeb and 
Adam, 2021).

Conclusions

Meta-analysis is an innovative tool that can assist in 
decision-making for new studies in postharvest of tropical 
flowers. The development of new technologies to prolong 
the vase life of flower stems is important, as meta-analysis 
has positively indicated their use. In addition, the results 
also point to the need to deepen or improve postharvest re-
search for some species such as Etlingera elatior and Al-
stroemeria, as the techniques to increase vase life were not 
significant. Among the postharvest technologies found, the 
use of coatings does not influence vase life and dry con-
ditioning has a negative effect, reducing the vase life of 
flower stems.



ANTONIO RODRIGUES DA CUNHA NETO et al.

 V. 29, No. 2, 2023 p. 224-237

235

Acknowledgements

The authors thank the research agencies Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES – Bra-
zil), Fundação de Amparo à Pesquisa do Estado de Minas Gerais 
(FAPEMIG – Brazil), and the Conselho Nacional de Desenvolvi-
mento Científico e Tecnológico (CNPq – Brazil). 

Author contribution

ARCN: Data curation; formal analysis; investigation; meth-
odology; writing - original draft. PDOP: Conceptualization; data 
curation; funding acquisition; project administration; writing - 
review & editing. MMP: Data curation; writing - original draft. 
JVBC: Data curation; writing - original draft. SB: Conceptual-
ization; data curation; funding acquisition; project administration; 
writing - review & editing.

References

ALAM, M.; FATIMA, F.; OSAIDULLAH, B. Z.; TARIQ, 
K. Effect of sucrose and citric acid on postharvest qual-
ity and vase life of gerbera (cv. Hybrid mix) cut flowers. 
Journal of Xi’an Shiyou University, v.19, n.1, p.383-395, 
2023. 

ALIKHANI, T.T.; TABATABAEI, S.J.; TORKASHVAND, 
A.M.; TALEI, D. Nanopartículas de sílica e cálcio nas ca-
racterísticas histológicas e curvatura da haste de gérberas 
de corte. Ornamental Horticulture, v.27, p.334-343, 
2021. https://doi.org/10.1590/2447-536X.v27i3.2308 

ALMEIDA, E.F.A.; PAIVA, P.D.O.; LIMA, L.C.O.; SIL-
VA, F.C.; FONSECA, J.; NOGUEIRA, D.A. Calla lily 
inflorescences postharvest: pulsing with different sucrose 
concentrations and storage conditions. Ciência e Agrotec-
nologia, v.35, p.657-663, 2011. https://doi.org/10.1590/
S1413-70542011000400003 

ALMEIDA, E.F.A.; PAIVA, P.D.O.; LIMA, L.C.O.; SIL-
VA, F.C.; RESENDE, M.L.; NOGUEIRA, D.A.; PAIVA, 
R. Diferentes conservantes comerciais e condições de ar-
mazenamento na pós-colheita de rosas. Revista Ceres, 
v.56, n.2, p.193-198, 2009. https://www.redalyc.org/articu-
lo.oa?id=305226730013 

ARAÚJO, P.G.P.D.; ALBUQUERQUE FILHO, J.C.C.D.; 
SILVA, S.S.L.; CASTRO, C.E.F.D.; GONÇALVES, C.; 
LOGES, V. Characterization and selection of torch ginger 
for cut flower. Ornamental Horticulture, v.24, p.371-379, 
2018. https://doi.org/10.14295/oh.v-24i4.1207 

AYESHA, R.; HASSAN, I.; ABBASI, N.A.; HAFIZ, I.A.; 
KHAN, K.S. Pre-exposure impact of electromagnetic field 
radiation on carnation plant growth and quality cut flower 
production. Pakistan Journal of Botany, v.55, n.1, p.367-
377, 2023. http://dx.doi.org/10.30848/PJB2023-1(38) 

BOTINI, A.F.; FRANÇA, R.P.A.D.; CORDEIRO, M.H.M.; 
KRAUSE, W.; SILVA, C.A. Productivity and postharvest 
durability of Heliconiaceae grown in full sun in the Mid-
west region of Brazil. Revista Ceres, v.69, p.678-684, 
2023. https://doi.org/10.1590/0034-737X202269060006 

CARLSON, A.S.; DOLE, J.M.; MATTHYSSE, A.G.; 
HOFFMANN, W.A.; KORNEGAY, J.L. Bacteria species 
and solution pH affect postharvest quality of cut Zinnia 
elegans. Scientia Horticulturae, v.194, p.71-78, 2015. 
https://doi.org/10.1016/j.scienta.2015.07.044

CARNEIRO, D.N.M.; PAIVA, P.D.O; CARNEIRO, L.F.; 
SOUZA RODRIGUES, R.; CARLOS DE OLIVEIRA 
LIMA, L.; DIAS, G.D.M.G.; PEDROSO, R.G.A.V. Está-
dios de abertura floral e condicionamento em inflorescên-
cias de bastão-do-imperador. Ornamental Horticulture, 
v.20, n.2, p.163-170, 2014. https://doi.org/10.14295/rbho.
v20i2.578 

ÇELIKEL, F.G.; REID, M.S. Storage temperature affects 
the quality of cut flowers from the Asteraceae. HortScience, 
v.37, n.1, p.148-150, 2002. https://doi.org/10.21273/
HORT-SCI.37.1.148 

CHUANG, Y.C.; CHANG, Y.C.A. The role of soluble sug-
ars in vase solutions during the vase life of Eustoma gran-
diflorum. HortScience n.48, p.222–226. 2013. https://doi.
org/-10.21273/HORTSCI.48.2.222

COSTA, L.C.; ARAUJO, F.F.; RIBEIRO, W.S.; SANTOS, 
M.N.S; FINGER, F.L. Postharvest physiology of cut flow-
ers. Ornamental Horticulture, n.27, p.374-385, 2021. ht-
tps://doi.org/10.1590/2447-536X.v27i3.2372

CUNHA NETO, A.R.; AMBRÓSIO, A.D.S.; WOLOWS-
KI, M.; WESTIN, T.B.; GOVÊA, K.P.; CARVALHO, M.; 
BARBOSA, S. Negative effects on photosynthesis and 
chloroplast  pigments exposed to lead and aluminum: a 
meta-analysis. Cerne, v.26, p.232-237, 2020. https://doi.or
g/10.1590/01047760202026022711 

DIAS, G.M.; SIGRIST, J.M.M.; CIA, P.; HONÓRIO, S.L. 
Armazenamento úmido e seco de rosas cortadas. Orna-
mental Horticulture, v.22, n.2, p.166-171, 2016. https://
doi.org-/10.14295/oh.v22i2.912 

EL-ATTAR, A.B.E.D.S.; SAKR, W.R.A. Extending vase 
life of carnation flowers by postharvest nano silver, humic 
acid and Aloe Vera gel treatments. Ornamental Horticul-
ture, v.28, p.67-77, 2022. https://doi.org/10.1590/2447-
536X.v28i1.2407  

ELDEEB, M.B.; ADAM, A.I. Effect of essential oils and 
germicides on the vase life of carnation (Dianthus caryo-
phyllus L.) cut flowers. Scientific Journal of Flowers and 
Ornamental Plants, v.8, n.2, p.223-234, 2021. https://doi.
org/10.21608/sjfop.2021.176802 

https://doi.org/10.1590/2447-536X.v27i3.2308
https://doi.org/10.1590/S1413-70542011000400003
https://doi.org/10.1590/S1413-70542011000400003
https://www.redalyc.org/articulo.oa?id=305226730013
https://www.redalyc.org/articulo.oa?id=305226730013
https://doi.org/10.14295/oh.v-24i4.1207
http://dx.doi.org/10.30848/PJB2023-1(38)
https://doi.org/10.1590/0034-737X202269060006
https://doi.org/10.1016/j.scienta.2015.07.044
https://doi.org/10.14295/rbho.v20i2.578
https://doi.org/10.14295/rbho.v20i2.578
https://doi.org/10.21273/HORT-SCI.37.1.148
https://doi.org/10.21273/HORT-SCI.37.1.148
https://doi.org/-10.21273/HORTSCI.48.2.222
https://doi.org/-10.21273/HORTSCI.48.2.222
https://doi.org/10.1590/2447-536X.v27i3.2372
https://doi.org/10.1590/2447-536X.v27i3.2372
https://doi.org/10.1590/01047760202026022711
https://doi.org/10.1590/01047760202026022711
https://doi.org-/10.14295/oh.v22i2.912
https://doi.org-/10.14295/oh.v22i2.912
https://doi.org/10.1590/2447-536X.v28i1.2407%20%20
https://doi.org/10.1590/2447-536X.v28i1.2407%20%20
https://doi.org/10.21608/sjfop.2021.176802
https://doi.org/10.21608/sjfop.2021.176802


META-ANALYSIS OF NEW TECHNOLOGIES IN POST-HARVEST OF TROPICAL FLOWERS236

 V. 29, No. 2, 2023 p. 224-237

ERSHAD LANGROUDI, M.; HASHEMABADI, D.; KA-
LATEJARI, S.; ASADPOUR, L. Effects of pre-and post-
harvest applications of salicylic acid on the vase life of cut 
Alstroemeria flowers (Alstroemeria hybrida). Journal of 
Horticulture and Postharvest Research, v.3, n.1, p.115-
124, 2020. https://doi.org/10.22077/jhpr.2019.2409.1053 

FANOURAKIS, D.; PAPADAKIS, V.M.; PSYLLAKIS, 
E.; TZANAKAKIS, V.A.; NEKTARIOS, P.A. The role of 
water relations and oxidative stress in the vase life response 
to prolonged storage: a case study in chrysanthemum. Ag-
riculture, v.12, n.2, p.185, 2022. https://doi.org/10.3390/
agriculture12020185 

FATIMA, K.; AHMAD, I.; DOLE, J.M.; AHMAD, N.; 
ASIF, M.; ZIAF, K.; BADAR, M.A.; FATIMA, K. FOLK. 
Floral preservatives extend postharvest longevity of Eu-
stoma grandiflorum L. Scientia Horticulturae, v.301, 
n.111132, p.1-6, 2022. https://doi.org/-10.1016/j.scien-
ta.2022.111132

GIRARDI, L.B.; NEU, J.; MAZZANTI, Â.M.; SILVA, 
L.O.; RODRIGUES, M.A. Longevidade pós-colheita de 
Alstroemeria x hibrida em diferentes ambientes de preser-
vação. Brazilian Journal of Agriculture - Revista de Ag-
ricultura, v.90, n.3, p.284-292, 2015.

GUREVITCH, J.; KORICHEVA, J.; NAKAGAWA, S.; 
STEWART, G. Meta-analysis and the science of research 
synthesis. Nature, v.555, n.7695, p.175-182, 2018. https://
doi.org/-10.1038/nature25753 

JENA, B.; NINGTHOUJAM, R.; PATTANAYAK, S.; 
DASH, S.; PANDA, M.K.; JIT, B.P.; DAS, M.; SINGH, 
Y.D. Nanotechnology and its potential application in post-
harvest technology. Bio-Nano Interface: Applications in 
Food, Healthcare and Sustainability, p.93-107, 2022. 
https://doi.org/10.1007/978-981-16-2516-9_6 

JUDICKAITĖ, A.; LYUSHKEVICH, V.; FILATOVA, I.; 
MILDAŽIENĖ, V.; ŽŪKIENĖ, R. The potential of cold 
plasma and electromagnetic field as stimulators of natu-
ral sweeteners biosynthesis in stevia Rebaudiana bertoni. 
Plants, v.11, n.5, p.611, 2022. https://doi.org-/10.3390/
plants11050611 

KUMAR, R., YADAV, M. K., SHANKAR, B. A., SHAR-
MA, S., RANI, R. Effect of different chemicals to enhance 
vase life of tuberose (Polianthes tuberosa L.) cut flowers. 
International Journal of Agricultural and Statistical 
Sciences, v.18, n.1, p.995-1002, 2022.

LIMA, J.D.; FERRAZ, M.V. Cuidados na colheita e na 
pós-colheita das flores tropicais. Ornamental Horticultu-
re, v.14, n.1, p.29-34, 2008. https://doi.org/10.14295/rbho.
v14i1.228

LOU, X.; ANWAR, M.; WANG, Y.; ZHANG, H.; DING, 
J. Investigar os efeitos dos sais inorgânicos na vida dos va-
sos e nas qualidades pós-colheita da flor de corte do Cravo 
Perpétuo. Brazilian Journal of Biology, v.81, p.228-236, 
2020. https://doi.org/10.1590/1519-6984.221502 

LU, N.; WU, L.; SHI, M. Selenium enhances the vase life 
of Lilium longiflorum cut flower by regulating postharvest 
physiological characteristics. Scientia Horticulturae, 
v.264, p.109172, 2020. https://doi.org/10.1016/j.scien-
ta.2019.109172 

MATTOS, D.G.; PAIVA, P.D.O., ELIAS, H.H.S., VILAS 
BOAS, E.V.D.B., RODRIGUES, L.F., LAGO, R.C.D. 
Starch and total soluble sugar content in torch ginger post-
harvest. Ornamental Horticulture, v.24, p.435-442, 2018. 
https://doi.org/10.14295/oh.v24i4.1205 

MATTOS, D.G.; PAIVA, P.D.O.; NERY, F.C.; VALE, R.P.; 
SARTO, M.T.; LUZ, I.C.A. Water relations in post-harvest-
ed torch ginger affected by harvest point and carnauba wax. 
Postharvest Biology and Technology, v.127, p.35-43, 
2017. https://doi.org/10.1016/-j.postharvbio.2016.12.007 

MENEGAES, J.F.; NUNES, U.R.; BELLÉ, R.A.; BA-
CKES, F.A.A.L. Pós-colheita de hastes florais de cártamo 
em diferentes soluções conservantes. Acta Iguazu, v.9, 
n.2, p.67-80, 2020. https://doi.org/10.48075/actaiguaz.
v9i2.23328

MILANI, M.; PRADELLA, E.M.; HEINTZE, W.; SCHA-
FER, G.; BENDER, R.J. Adubação com nitrogênio e cál-
cio no crescimento e desenvolvimento de gérbera de cor-
te cultivada em recipientes. Ornamental Horticulture, 
v.27, p.288-295, 2021. https://doi.org/10.1590/2447-536X.
v27i3.2236 

NOGUEIRA, M.R.; PAIVA, P.D.O.; CUNHA NETO, 
A.R.; REIS, M.V.; NASCIMENTO, A.M.P.; TIMOTEO, 
C.O. Starch-based films for Red Torch ginger inflores-
cences postharvest conservation, Ciência e Agrotecno-
logia, v.47, p.1-18, 2023. https://doi.org/10.1590/1413-
7054202347017822

PAULA, J.C.B.; ROSALEM, I.B.; JÚNIOR, W.A.R.; SHI-
MIZU, G.D.; FARIA, R.T.; PACHECO, C.A.; OLIVEIRA 
JUNIOR, A.G. Post-harvesting longevity of bird of para-
dise (Strelitzia spp.) treated with carnauba wax. Comu-
nicata Scientiae, v.12, p.e3421-e3421, 2021. https://doi.
org/10.14295/cs.v12.3421 

PIROLI, J.D.; PEITER, M.X.; ROBAINA, A.D.; RO-
DRIGUES, M.A.; BOSCAINI, R.; RODRIGUES, P.E.C. 
Eficiência técnica e econômica da irrigação na produ-
ção de gérbera de corte em ambiente protegido. Irri-
ga, v.24, n.3, p.569-581, 2019. https://doi.org/10.15809/
irriga.2019v24n3p569-581 

https://doi.org/10.22077/jhpr.2019.2409.1053
https://doi.org/10.3390/agriculture12020185
https://doi.org/10.3390/agriculture12020185
https://doi.org/-10.1016/j.scienta.2022.111132
https://doi.org/-10.1016/j.scienta.2022.111132
https://doi.org/-10.1038/nature25753
https://doi.org/-10.1038/nature25753
https://doi.org/10.1007/978-981-16-2516-9_6
https://doi.org-/10.3390/plants11050611
https://doi.org-/10.3390/plants11050611
https://doi.org/10.14295/rbho.v14i1.228
https://doi.org/10.14295/rbho.v14i1.228
https://doi.org/10.1590/1519-6984.221502
https://doi.org/10.1016/j.scienta.2019.109172
https://doi.org/10.1016/j.scienta.2019.109172
https://doi.org/10.14295/oh.v24i4.1205
https://doi.org/10.1016/-j.postharvbio.2016.12.007
https://doi.org/10.48075/actaiguaz.v9i2.23328
https://doi.org/10.48075/actaiguaz.v9i2.23328
https://doi.org/10.1590/2447-536X.v27i3.2236
https://doi.org/10.1590/2447-536X.v27i3.2236
https://doi.org/10.1590/1413-7054202347017822
https://doi.org/10.1590/1413-7054202347017822
https://doi.org/10.14295/cs.v12.3421
https://doi.org/10.14295/cs.v12.3421
https://doi.org/10.15809/irriga.2019v24n3p569-581
https://doi.org/10.15809/irriga.2019v24n3p569-581


ANTONIO RODRIGUES DA CUNHA NETO et al.

 V. 29, No. 2, 2023 p. 224-237

237

PIZETTA, S.C.; DEUS, F.P.; PAIVA, P.D.O.; DIOTTO, 
A.V.; THEBALDI, M.S.; COLODETTI, T.V.; NASCI-
MENTO, A.M.P.; VIEIRA, N.P.A.; JAEGGI, M.E.P.C. 
Post-harvest growth and longevity of ornamental sun-
flowers irrigated using magnetised water with different ir-
rigation depths. New Zealand Journal of Crop and Hor-
ticultural Science, p.1-18, 2022. https://doi.org/10.1080/0
1140671.2021.2019061 

ROMANAZZI, G.; MOUMNI, M. Chitosan and other ed-
ible coatings to extend shelf life, manage postharvest de-
cay, and reduce loss and waste of fresh fruits and vegeta-
bles. Current Opinion in Biotechnology, v.78, p.102834, 
2022. https://doi.org/10.1016/-j.copbio.2022.102834 

SALES, T.S.; PAIVA, P.D.O.; MANFREDINI, G.M.; 
NASCIMENTO, Â.M.P.D.; REIS, M.V.D. Water relations 
in cut calla lily flowers maintained under different post-
harvest solutions. Ornamental Horticulture, v.27, p.126-
136, 2021. https://doi.org/10.1590/2447-536X.v27i2.2235 

SEMAN, H.H.A.; RAFDI, H.H.M. Effects of salicylic acid 
and sucrose solution on vase life of cut Antigonon leptopus 
inflorescences and their potential as cut flowers for flower 
arrangement. Univ. Malaysia Teren. J. Undergrad. Res. 
n.1, p.80-91. https://doi.org/10.46754/-umtjur.v1i1.54

SONEGO, G.; BRACKMANN, A. Conservação pós-co-
lheita de flores. Ciência Rural, v.25, p.473-479, 1995. ht-
tps://doi.org/10.1590/S0103-84781995000300026 

SUKPITAK, C.; SERAYPHEAP, K. Postharvest transient 
water deficit limits longevity of cut Dendrobium ‘Khao 
Sanan’orchid. Scientia Horticulturae, v.309, p.111637, 
2023. https://doi.org/10.1016/j.scienta.2022.111637 

TANG, C.; YANG, C.; YU, H.; TIAN, S.; HUANG, X.; 
WANG, W.; CAI, P. Electromagnetic radiation disturbed 
the photosynthesis of Microcystis aeruginosa at the pro-
teomics level. Scientific Reports, v.8, n.1, p.479, 2018. 
https://doi.org/10.1038/s41598-017-18953-z 

TIMALSINA, S.; POUDEL, P.R.; ACHARYA, A.K.; 
PATHAK, R.; PUN, U.K. Effect of calcium chloride and 
floral preservatives in the vase life of gerbera cut flowers. 
Nepal Agriculture Research Journal, v.15, n.1, p.125-
135, 2023. https://doi.org/10.3126/-narj.v15i1.51538 

UPADHYAYA, C.; UPADHYAYA, T.; PATEL, I. Exposure 
effects of non-ionizing radiation of radio waves on antimi-
crobial potential of medicinal plants. Journal of Radiation 
Research and Applied Sciences, v.15, n.1, p.1-10, 2022. 
https://doi.org/10.1016/j.jrras.2022.01.009 

YUNUS, M.F.; ISMAIL, N.A.; SUNDRAM, T.C.M.; 
ZAINUDDIN, Z.; ROSLI, N.M. Commercial potentials 
and agronomic status of Etlingera elatior, a promising hor-
ticulture plant from Zingiberaceae family. AGRIVITA, 
Journal of Agricultural Science, v.43, n.3, p.665-678, 
2021. http://doi.org/10.17503/agrivita.v43i3.2957 

ZENG, F.; XU, S.; GENG, X.; HU, C.; ZHENG, F. Su-
crose+ 8-HQC improves the postharvest quality of lily and 
rose cut flowers by regulating ROS-scavenging systems and 
ethylene release. Scientia Horticulturae, v.308, p.111550, 
2023. https://doi.org/10.1016/j.scienta.2022.111550 

https://doi.org/10.1080/01140671.2021.2019061
https://doi.org/10.1080/01140671.2021.2019061
https://doi.org/10.1016/-j.copbio.2022.102834
https://doi.org/10.1590/2447-536X.v27i2.2235
https://doi.org/10.46754/-umtjur.v1i1.54
https://doi.org/10.1590/S0103-84781995000300026
https://doi.org/10.1590/S0103-84781995000300026
https://doi.org/10.1016/j.scienta.2022.111637
https://doi.org/10.1038/s41598-017-18953-z
https://doi.org/10.3126/-narj.v15i1.51538
https://doi.org/10.1016/j.jrras.2022.01.009
http://doi.org/10.17503/agrivita.v43i3.2957
https://doi.org/10.1016/j.scienta.2022.111550

	_heading=h.gjdgxs
	_heading=h.x79oriwird65
	_heading=h.8khjn2rspr69
	_heading=h.tyjcwt
	_heading=h.tyjcwt_Copia_1
	_heading=h.30j0zll
	_heading=h.3znysh7
	_heading=h.2et92p0

