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Phenology of the production of flowers and fruits 
of wild and hybrid species of the genus Passiflora
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Abstract - Wild species of passion fruit have characteristics that could be used in the passiflora 
culture, among them the production of fruits in the off-season of the sour passion fruit. The 
objective of this work was to evaluate the phenology of flowers and fruits production in wild 
species cultivated in the Brazilian Savanna Central Region. For each access, a 1-meter-long 
strip (2 m2) was evaluated for the presence of flowers and fruits from January 2015 to December 
2016. The hybrid and wild species of passiflora that produce floral buds, flowers and fruits during 
the off-season of passion fruit sour include: BRS Céu do Cerrado (P. incarnata x P. edulis), P. 
alata Dryand, P. bahiensis Klotzsch, P. coccinea Aubl., P. maliformis L., P. quadriglandulosa 
Rodschied, P. auriculata Kunth, P. decaisneana G. Nicholson, P. sidifolia M. Roem., P. suberosa 
L., P. tholozanii Sacco, P. quadrangularis x P. alata. It was also verified the presence of species 
and hybrids with high ornamental potential due to the beauty of their flowers and their production 
during the whole year, such as: P. suberosa L., P. tholozanii Sacco, P. coccinea x P. setacea, P. 
coccinea x P. quadrifaria. These species and hybrids have high potential for passiflora breeding 
programs as a source of genes of interest.
Index terms: passion fruit, pre-breeding, ornamental, off-season production.

Fenologia da floração e frutificação de espécies 
silvestres e híbridos de Passiflora

Resumo - Espécies silvestres de maracujazeiro possuem características que poderiam ser utilizadas 
na passicultura, dentre elas a produção de frutos na entressafra do maracujazeiro-azedo. Neste 
trabalho, objetivou-se avaliar a fenologia da produção de botões florais, flores e frutos em espécies 
silvestres cultivadas no Cerrado do Planalto Central. Para cada acesso, uma faixa de 1 metro de 
espaldeira (2 m2) foi avaliada quanto à presença de botões florais, flores e frutos, de janeiro de 
2015 a dezembro de 2016. Verificou-se a presença de maracujazeiros silvestres e híbridos que 
produzem estruturas reprodutivas no período de entressafra do maracujazeiro-azedo, sendo eles: 
BRS Céu do Cerrado (P. incarnata x P. edulis), P. alata Dryand, P. bahiensis Klotzsch, P. coccinea 
Aubl., P. maliformis L., P. quadriglandulosa Rodschied, , P. auriculata Kunth, P. decaisneana G. 
Nicholson, P. sidifolia M. Roem., P. suberosa L., P. tholozanii Sacco,  P. quadrangularis x P. alata. 
Verificou-se também a presença de espécies e híbridos com elevado potencial ornamental devido 
à beleza de suas flores e à produção das mesmas durante o ano inteiro, sendo elas: P. suberosa 
L., P. tholozanii Sacco, P. coccinea x P. setacea e P. coccinea x P. quadrifaria. Estas espécies e 
híbridos possuem elevado potencial para os programas de melhoramento de passifloráceas como 
fonte de genes de interesse.
Termos de indexação: maracujá, pré-melhoramento, ornamental, entressafra.
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Introduction

The most commonly species of passion fruit 
cultivated in the country (Passiflora edulis Sims, sour 
passion fruit) has phenological features that result in 
seasonal harvest in the South, Southeast and Midwest 
part of Brazil. This can be considered as one of the most 
important aspects to be improved by the genetic breeding. 

Sour passion fruit is a long-day plant able to present 
flower buds after being exposed to light periods longer 
than 11 hours and 20 minutes (WATSON and BOWERS, 
1965; MENZEL and SIMPSON, 1998; CAVICHIOLI, 
2009). Under 15 degrees South latitude this condition is 
not met from May to August and results in an off-season 
period in the second semester of the year, when the 
production decreases and prices tend to increase.  

Other environmental factors considered potential 
causes for seasonality include: temperatures lower than 
15ºC that will result in flower buds drop (PIZA JÚNIOR, 
1991; JUNQUEIRA et al., 2001); lack of water also 
inducing to a drop of flower buds (TEIXEIRA, 1994; 
MELETTI, 1995); and low relative humidity/lack of 
pollinating agents in the field making the pollination and 
fertilization process of the passion fruit flowers difficult, 
a crucial process to fruit filling and adequate production. 

Besides being able to select P. edulis individuals 
insensitive to the photoperiod, there is also the alternative 
to select plants with this feature in all genetic base of the 
genus Passiflora, having the advantage of adding the 
feature “resistance to biotic and abiotic factors” presented 
by several wild species of this genus (JUNQUEIRA 
et al., 2005; JUNQUEIRA et al., 2006). Therefore, the 
opportunity to identify species of passiflora with sour 
passion fruit off-season production in order to add this 
characteristic to commercial passion fruit trees breeding 
programs to start as well as continue wild species breeding 
programs is real. The purpose of the present study is to 
evaluate the phenology of the production of flowers and 
fruits of wild and hybrid species of the genus Passiflora 
in the Brazilian Savanna Central Region.

Material And Methods

The experiment was performed from January 2015 
to December 2016 at Embrapa Cerrados Experimental 
Station located in Planaltina-DF, with the following 
geographic coordinates: 15º36’11’’ South latitude, 
47º43’12” West longitude and 1007 meters altitude. 
The climate in this region is classified as AW Tropical 
according to Köppen. Figs. 1 and 2 show the temperature, 
rainfall and relative humidity. 

The soil at the experimental site is red latosol 
with a clay texture and high levels of phosphorus and 
potassium and proper Ca/Mg ratio as shown in Table 1. 
The conventional and topdressing fertilization were made 
as recommended for sour passion fruit cultivation in the 
Midwest of Brazil, so that the plants would not experience 
nutritional deficiencies. A drip irrigation system with a 
4-day irrigation frequency was used where each plant 
received approximately 30 liters of water. 

The region meets the requirements for a light 
exposure of 11 hours and 20 minutes so that the sour 
passion fruit (Passiflora edulis) will be able to form floral 
buds (WATSON and  BOWERS, 1965; MENZEL and 
SIMPSON, 1998). 

Thirty-four accessions of Passiflora from Active 
Germplasm Bank ‘Flor da Paixão’ (Figure 3) were 
evaluated. The plants of each access kept in vivo were 
cloned through cutting to produce seedlings. Eight 
seedlings of each access were grown in the field in vertical 
espaliers in two wires, which were about two meters high. 
All plants were daily cultivated according to technical 
recommendations for the sour passion fruit cultivation. 

For each access, a 1-meter-long strip (2 m2) was 
evaluated for the presence and number of floral buds, 
flowers and fruits. A modified GANNT chart was used 
to analyze through descriptive statistics the data for the 
presence or absence of flowers and fruits. 

Table 1 - Soil analysis results of the experimental area, 2014.

pH (H2O) Al
(ppm)

P Mehlich
(ppm)

K
(ppm)

Ca
(meq/cm3)

Mg
(meq/cm3)

H + Al
(meq/cm3) M.O. (%)

6.4 0.0 47.7 170.0 3.8 1.2 2.8 2.4

Results and Discussion

Passion fruit species and hybrids that produce 
floral buds, flowers and fruits in the off-season period of 
the sour passion fruit in the Federal District (August to 
November) are: BRS Céu do Cerrado (P. incarnata x P. 
edulis), P. alata Dryand, P. bahiensis Klotzsch, P. coccinea 
Aubl., P. maliformis L., P. quadriglandulosa Rodschied, 

P. auriculata Kunth, P. decaisneana G. Nicholson, P. 
sidifolia M. Roem., P. suberosa L., P. tholozanii Sacco 
and P. quadrangularis x P. alata (Figure 3). 

BRS Céu do Cerrado (P. incarnata x P. edulis) 
cultivar produced flowers and floral buds in July (Figure 
3), the most difficult time for sour passion fruit in the 
region of the Federal District, because besides having a 
reduced photoperiod and it is a period of low temperatures 
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and relative humidity (Figures 1 and 2) that decreases 
the pollination viability and provoke the abortion of 
floral buds, flowers and fruits. The production of flowers 
and floral buds in this period of time and fruits in July, 
August and September might be attributed to a feature 
characteristic to P. incarnata L. which is the resistance 
to cold (up to -16ºC) (VANDERPLANK, 1991; WINKS 
et al. 1988). Hybridization between the two species 
made by other authors show interesting features such 
as resistance to cold (WINKS et al., 1988), resistance to 
Passionfruit woodiness virus (PWV) (WINKS et al., 1988) 
and presence of a sweetened pulp in fruits with a good 
commercial quality (SENTER et al., 1993). 

Accessions of P. alata Dryand (CPAC – MJ-02-17, 
CPAC – MJ-02-09, CPAC – MJ-02-19) produce floral 
buds and flowers in periods of time when the photoperiod 
is shorter, the temperature is lower (June to August) 
(Figure 1) and fruit production in the following two 
months (September to October), the off-season months 
for the sour passion fruit tree (Figure 3). This species is 
compatible to several passiflora species such as: P. setacea, 
P. mucronata, P. galbana, P. edulis and P. quadrangulares 
(SOUZA et al., 2008). This feature makes it a potential 
source of genes for the cultivation in the off-season period 
as verified with the hybrid P. quadrangularis x P. alata 
(CPAC-MJ –H-44) that probably inherited this “off-season 
production” feature from P. alata since P. quadrangularis 
L. (CPAC MJ-07-03) did not produce fruits from August 
to November (Figure 3). 

The accession named CPAC MJ-58-0, P. maliformis 
L., showed an intense off-season production, being 
insensitive to the photoperiod and lower temperatures. 
Since 2000, genetic breeding programs for this species 
have been performed at Embrapa Cerrados using a 
recurrent selection from different accessions collected 
at the savanna region and the Amazon in the states of 
Roraima and Rondônia (TELES et al., 2012; SILVA, 
2017). The purpose of the species breeding has been 
to increase the productivity, yield larger and sweeter 
fruits with a thinner peel and more pulp, besides a better 
adjustment to the savanna and resistance to diseases such 
as anthracnose, viruses and  fusariosis (TELES et al., 
2012; SILVA, 2017). 

As for P. coccinea, it is compatible with commercial 
passion fruit plants such as P. edulis Sims and P. alata 
Dryand, yielding viable seeds in these crossings. The 
results from this present study evidenced that CPAC 
MJ-08-05 produced floral buds, flowers and fruits in the 
sour passion fruit off-season period. Faleiro et al. (2011) 
reported that in environmental conditions of the Brazilian 
Midwest this species behaves as a short-day plant, 
blooming in the period where the days are shorter (May, 
June and July), with a harvesting period from August to 
October. Accession CPAC MJ-08-05 produced flowers in 
several months of the year, while CPAC MJ-08-01 showed 

a fruit production concentrated in May, June, October 
and November (Figure 3). Besides that, P. coccinea has 
other features that makes it a great source of genes like 
resistance to bacteriosis and anthracnose (FALEIRO et 
al., 2011). 

Little information was found for P. quadriglandulosa 
Rodschied. Among its uses, it has been used as a medicinal 
plant according to Martin and Nakasone (1970). Its 
production was observed in September and October, 
although it produced flowers and floral buds in the first 
three months in 2015 but with no fruits, evidencing that the 
condition for fruit yield was not met at this period of time. 

P. auriculata Kunth produced flowers and fruits 
for a month, several times of the year, including during 
the sour passion fruit off-season in 2015 (Figure 3). There 
were not a lot of information about its compatibility with 
commercial passion fruit trees and resistance to diseases. 
The quality of fruits that although small are appreciated for 
being sweet in their countries of origin, from Nicaragua to 
the Peruvian, Bolivian and Brazilian Amazon (VÁSQUEZ 
and COIMBRA, 1996) is highlighted. 

P. tholozanii Sacco had flowers and floral buds in 
approximately all months from January 2015 to December 
2016 (Figure 3). In their region of origin, in the states of 
Amazonas, Pará, Amapá and Mato Grosso, it blooms from 
August to November and produces fruits from November 
to February (CERVI and DUNAISKI JUNIOR, 2004). 

CPAC MJ-35-01 and CPAC MJ-35-02, both 
belonging to the P. suberosa species, presented a high 
production of floral buds, flowers and fruits several months 
of the year. The second accession showed a continuous 
production of the floral buds, flowers and fruits during 
the studying period. However, the literature does not 
show information on its compatibility with commercial 
species. This species might be an important source 
of genetic resource for passiflora breeding programs, 
since besides showing accentuated seasonality it is also 
auto-compatible. This is an important feature because it 
increases the fruit production index, reducing the labor 
with artificial pollination and impact of African bees 
(ACIOLI, 2003; FALEIRO et al., 2011).

There is no information available on the biology 
regarding P. decaisneana G. Nicholson and P. sidifolia 
M. Roem, evidencing the need of further studies on these 
species since both of them have productions from June to 
December, off-season period for P. edulis Sims.

It was also observed that species and hybrids like P. 
coccinea Aubl., P. suberosa L., P. coccinea x P. setacea, P. 
coccinea x P. quadrifaria e P. tholozanii Sacco were able to 
produce flowers every single month of the year (Figure 3). 
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P. coccinea x P. setacea (CPAC MJ-H-01) and P. 
coccinea x P. quadrifaria (CPAC MJ-H-50) produced 
flowers all year round. P. coccinea x P. setacea (CPAC 
MJ-H-01) did not produce fruits, while P. coccinea x P. 

Figure 1- Precipitation, maximum and minimum temperatures from 2015 to 2016. Planaltina-DF, 2017.

quadrifaria (CPAC MJ-H-50) yielded fruits even with a 
high production of flowers, maybe because of the auto-
incompatibility and the fact they are inter-specific hybrids. 

Figure 2- Precipitation, max/min relative humidity from 2015 to 2016. Planaltina-DF.
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Figure 3- Floral buds, flowers (green) and fruits (red) production by the genus Passiflora accessions under the conditions 
presented by the savanna in the Brazilian Central Plateau, Embrapa Cerrados 2015 - 2016.

* The marked months represent the sour passion fruit off-season in the Federal District. Note: The gray cells indicate the death of evaluated plants.

Conclusions

The following species and hybrids: BRS Céu do 
Cerrado (P. incarnata x P. edulis), P. alata Dryand, P. 
bahiensis Klotzsch, P. coccinea Aubl., P. maliformis L., 
P. quadriglandulosa Rodschied, P. auriculata Kunth, 
P. decaisneana G. Nicholson, P. sidifolia M. Roem., P. 
suberosa L., P. tholozanii Sacco, P. quadrangularis x 
P. alata show a high potential for passiflora breeding 
programs as a source of genes that allow the production 
in the off-season period of P. edulis Sims.

  On the other hand, P. coccinea Aubl., P. suberosa 
L., P. tholozanii Sacco, P. coccinea x P. setacea, P. 
coccinea x P. quadrifaria species and hybrids show 
a high ornamental potential due to the beauty of their 
flowers constantly produced throughout the year. 
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