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ABSTRACT

Efficacy in yellow passion fruit (Passiflora edulis Sims F. flavicarpa Deg) seedling production may be affected by irregular
germination due, mainly, to a short period of seed dormancy, as well as to the use of the wrong substrate. Thus, the objective
of this work was to evaluate the effect of three storage temperatures and three substrates during the initial development of
yellow passion fruit seedling. The experiment was conducted in an agricultural greenhouse at Universidade Federal de Pelotas,
RS. After the removal of the mucilage and drying, seeds were placed in Kraft paper packages and stored at 5 °C, 10 °C and
room temperature (18 + 0.6 °C) for 15 days. Next, they were grown in Amafibra® coconut fiber, carbonized rice husk and S-
10Beifort®. Seeds kept at 18 °C showed shorter length of the longer root, with no difference from those stored at 5 °C. There
was no temperature effect on emergence, shoot length, number of leaves and dry weight biomass of shoot and roots. The
highest germination percentage was found in the carbonized rice husk substrate; however, with the exception of the longer
root length and the dry weight biomass of shoot and roots, the plant development was superior with the other substrates.
Hence, the use of temperature of 10 °C during storage, as well as coconut fiber and S-10 Beifort® as substrates are the better
recommendation to improve the emergence and initial development of the yellow passion fruit.
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INTRODUCTION

The use of seedlings of quality is the main factor for the success and production of fruit species. In the case of
the yellow passion fruit, the reproduction of these seedlings can be made by asexual multiplication or sexually;
and the most used method in commercial production is through seeds propagation (Fachinello et al., 2005; Martins
et al. 2010; Aguiar et al., 2014).

Despite the wide use of the seed to obtain seedlings from this species, it is known that the passion fruit shows
irregular germination, which may be related to the presence of inhibitor substances in the aryl (Martins et al.,
2010), as well as in the mucilage (Pereira and Dias 2000). In addition, the tegument may show thickness between
90 and 130 um and be constituted of five layers of cells (Cortéz et al., 2005).

It was detected for Passiflora edulis a seed dormancy period of 30 days at maximum (Meletti and Maia 1999;
Lima et al., 2010), and this period affect the time required by growers to get seedlings quickly. Besides dormancy,
other factors such as water, temperature, lighting and seeds quality may influence the success of sexual
propagation (Fachinello et al., 2005). Among these, the substrate must show water retention capacity of 500 mL
L, density lower than 810 g/L (Hidalgo et al., 2009), pH 4.2 and electrical conductivity lower than 3.0 dSm*
(Silva et al., 2010), which are adequate properties for seedlings of passion fruit (Kampf et al., 2006).

Several materials can be used for propagation of fruit species such as rice husks, coconut fiber and vermiculite
(Fernandes et al., 2006; Souza et al., 2006; Diaz et al., 2010; Hussain et al., 2014). However, the employment of
agricultural residues, such as carbonized rice husks and coconut fiber, meaning the use of raw material and the
contribution to protect the environment, by giving a useful destination to these surplus materials, which, many
times are considered inconvenient for some areas of production. In addition, information to the use of substrates
made with organic residues based on grape (Vitis spp.) seeds and stems, such as the commercial substrate S-10
Beifort®in passion fruit seedlings production is limited.

In view of these aspects, the objective of this work was to evaluate the effect of three storage temperatures on
seeds dormancy and three substrates on the emergence and initial development of the yellow passion fruit tree.

MATERIALS AND METHODS

The experiment was conducted between the months of June and July of 2014, at Faculdade de Agronomia
Eliseu Maciel Plant Science Department from Universidade Federal de Pelotas-RS, located at latitude 31°4824.8"
S, longitude 52°24'46.1" O and 13m of altitude.

Seeds from a yellow passion fruit (Passiflora edulis) were collected from a single harvest lot purchased in the
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local market. Fully matured seeds were selected from healthy plants, free of pests and diseases. After the harvest,
they were placed in water for four days, in a plastic recipient (with capacity for 1 L), in order to remove mucilage
by fermentation. Next, they were washed with running water on a polyethylene sieve, placed on paper towel and
dried at room temperature (20 + 0.2 °C), for five days.

After the drying process, seeds humidity was determined at 6.5%, according to MAPA (2009). Seed coverings
were removed by manual friction and then placed in Kraft paper packages and stored in a BOD (Biochemical
Oxygen Demand) germination chamber, at temperatures of 5 °C, 10 °C and room (18 + 0.6 °C) for 15 days. After
this period, they were grown on styrofoam trays of 128 cells, by placing two seeds per cell, 1 cm deep, with three
types of substrates: carbonized rice husk, standard 47 coconut fiber Amafibra® and S-10 Beifort® composed of
Class A agro-industrial organic residue (seed, grape bagasse and stems, ashes, peat and vegetal charcoal).

Trays were kept in an agricultural greenhouse covered with a polyethylene film, 150 um thick, and irrigated
with around 7 ml of running water, for each cell, three times a week. Next, when the seedlings reached 3.0cm of
height, they were thinned, leaving only the most vigorous seedling. During the experiment, average air
temperature was 21 °C and air humidity 62 %.

After 50 days of seeding (Figure 1), the following variables were analyzed: emergence percentage; number of
leaves; shoot length (cm); longer root length (cm); dry weight biomass of roots and shoot (g). In addition, this
study measured density (g L?), water retention capacity (mL L), pH and electrical conductivity (dS m™),
according to Kampf et al. (2006). Shoot length and greater root determination was made with the help of a graded
rule, using the distance of the root-stem transition to the apical stem until the root system extremity, respectively.
To assess the dry weight biomass of roots and shoot, the seedlings were placed in a drying oven at 60° C for 72
hours, when the weight was constant (Souza et al., 2015).

Coconut Coconut Coconut fiber
fiber fiber 18+0.6°C
5°C 10°C (room)

Carbonized Carbonized Carbonized rice
rice husk rice husk husk 18+0.6°C
5°C 10°C (room)

* @S

S-10 S-10 S-10 Beifort®
Beifort® Beifort® 18+0.6°C
5°C 10°C (room)

Figure 1. Yellow passion fruit seedlings (Passiflora edulis Sims F. flavicarpa Deg) 50 days after the
establishment of the experiment. Pelotas, RS, Brazil. 2014.
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The experimental design was in a completely randomized design with four replications and 50 seeds per
replication and arranged as a factorial 3 x 3 with two factors (three storage temperatures and three kinds of
substrates). Data were submitted to analysis of variance (ANOVA) and means were compared by the Tukey test at
5% of probability.

RESULTS AND DISCUSSION

All variables showed no significant interaction between the two studied factors, storage temperature and kinds
of substrates, indicating that they act independently on germination and the initial development process of the
seedlings, respectively (Table 1).

Table 1. Average percentage values for emergence, shoot length (cm), number of leaves per plant, longer root
length (cm), dry weight biomass of roots and shoot (g) of yellow passion fruit, in response of seed storage and
substrates. Pelotas, RS, Brazil. 2014.

Number Dry weight D_ry
Storage Emergence  Shoot length Longer root . weight
Temperature (%) (cm) of leaves length (cm) biomass of biomass of

(ST) per plant shoot () roots (q)

5°C 66 a* 2.79 a 0.76 a 4.72 ab 0.018 a 0.006 a

10°C 57 a 2.77 a 0.78 a 4.99 a 0.017 a 0.007 a

Room 18+0.6°C 60 a 2.74 a 0.82a 4.62b 0.016 a 0.006 a
F 0.74 ns 0.15ns 0.14ns 3.86 ** 0.49 ns 0.43ns
Kind of
substrates (KS)

CRH 73 a 2.35Db 0.18b 4.83 a 0.013b 0.007 a
Coconut fiber 54D 2.88 a 1.02 a 4.63 a 0.017 a 0.005 a
S-10 Beifort® 54 b 3.07a 1.16 a 4.87 a 0.019a 0.007 a

F 4.44 ** 28.59 ** 35.51 ** 1.68 ns 11.54** 1.88 **
F (ST X KS) 111 ns 0.75 ns 0.47 ns 2.98 ns 0.92 ns 1.12 ns
CV (%) 29.48 8.72 39.32 7.08 19.14 30.94

*Means followed by the same lowercase letter in the columns do not differ among them by the Tukey test at
5 % of significance. ns= non-significant. CRH= carbonized rice husk.
**Significant (p<0.01).

There were no significant differences for plants emergence percentage among the storage temperatures (Table
1). Nevertheless, it is known that the use of temperatures between 5 and 10 °C has a beneficial effect on passion
fruit germination (Pereira et al., 2011). However, in a study conducted by Meletti et al. (2002), seeds stored for 10
days at 10 °C showed 8% of germination and 95% 30 days under storage, breaking this temporary dormancy.

According to Mabunza et al. (2010), one of the most important factors in breaking dormancy is the temperature.
In the case of passion fruit seeds, the use of alternate temperatures, such as 20-30°C was recommended for
Passiflora alata species. However, these authors verified that freshly harvested passion fruit showed temporary
dormancy between 8 and 33%, which may be break with storage in a controlled environment for a period of up to
40 days (Meletti and Maia 1999; Meletti et al., 2002).

Another factor that can affect emergence is room temperature, since it promotes the enzymes and regulates the
speed of the biochemical reactions that occur on passion fruit seeds after soaking (Gutiérrez et al., 2011). For
passion fruit, minimum temperature at 5° C and maximum at 15° C delayed maximum germination up to 45 days,
when 40% of germination was reached (Santos et al., 1999). Shoot length, number of leaves per plant, dry weight
biomass of roots and shoot showed no significant differences in regards to the temperatures used for seeds storage
(Table 1). However, Alves et al. (2006), found differences for the same variables tested in this experiment, when
seeds were stored for 20 days at 8° C, reporting higher values when was compared to the room temperature (20
°C), showing the beneficial effect of the low temperature.

For the greater root length, 10 °C promoted a higher value (4.99 cm), when was compared to 18 °C (4.62 cm),
showing no statistical difference from 5 °C with 4.72 cm (Table 1). Research made by Pereira et al. (2011) showed
that exposure of passion fruit seeds to low temperatures (5-10 °C) before seeding stimulated seedlings growth, and
this response was also observed in this work for root length, when seeds were exposed to 10 °C. Other authors
report that the use of gibberellins at the concentration of 250 mgL* may substitute the need for low temperature (8
°C), since it has the same beneficial effect (Alves et al., 2006).

In kind of substrates were detected significant differences for the following variables: emergence percentage,
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shoot length, number of leaves and dry weight biomass of roots and shoot (Table 1). Emergence was 74% in
carbonized rice husk, being this value higher than the other substrates, in which emergence was 55% (Table 1).
Carbonized rice husk is a substrate with high draining (Saidelles et al., 2009) and porosity (Guerrini and Trigueiro
2004), which give it greater aeration for the germination process.

In this experiment, shoot length means, number of leaves and dry weight biomass of roots and shoot were
superior for coconut fiber and S-10 Beifort® substrates, when was compared to carbonized rice husks (Table 1).
These results are similar to those verified for the same species by Aguiar et al. (2014), where the coconut fiber
showed the better initial development.

The results of number of leaves and dry weight biomass of roots and shoot were similar to those obtained for
shoot length, i.e., coconut fiber substrates and S-10 Beifort® promoted higher means, differing significantly from
the carbonized rice husk (Table 1). Thus, these substrates with better photosynthetic material will have the
advantage of improving or increasing the photosynthetic and transpiration process, improving the capacity of
these plants to exchange gases between plant and environment (Jesus et al., 2001).

For the longer root length and dry weight biomass of the roots variables did not show significant differences
(Table 1). Similar results were obtained by Wagner Junior et al. (2007), who found passion fruit (P. alata) roots of
4.88 and 5.20 cm, 48 days after sowing. In addition, Aguiar et al. (2014) also found differences for yellow
passion fruit in dry weight biomass of roots when were tested several substrates during an asexual propagation.

The physical and chemical properties of the substrates (Table 2), S-10 Beifort® showed greater density while the
water retention capacity in carbonized rice husk was lower than the other substrates. Therefore, it is possible to
infer that although the emergence percentage in carbonized rice husk was superior, the lowest water retention by
this substrate may have compromised the initial development of the plants, considering the lowest means obtained
by most variables (Table 1).

Table 2. Physical and chemical properties of the coconut fiber, carbonized rice husk and S-10 Beifort® substrates.
Pelotas, RS, Brazil. 2014.

Water retention Electrical
. 1 e
Substrate Density (g L?) capacity (mL L) pH co(nddsucr:rt]l_\l/)lty
Standard Standard Standard Standard
Mean L Mean L Mean L Mean -
deviation deviation deviation deviation
C‘;icboer;“t 169.0 2.83 752.0 0.85 5.19 0.21 0.88 0.20
Carbonized |, 5.66 544.0 2.40 6.13 0.47 1.03 0.02
rice husk
S-10
Beifort® 370.0 12.73 657.0 3.75 4.73 0.02 0.80 0.15

Among these, the substrate must have water retention capacity of 500 mL L™, lower density of 810 g/L (Hidalgo
et al., 2009), pH 4.2 and an electrical conductivity lower than 3.0 dSm™ (Silva et al., 2010) satisfactory for this
species (Kampf et al., 2006).

In regards to chemical properties, it is well known that the pH is the great importance for plant growth, due to its
effect on nutrients availability (Cavalcante et al., 2009). In this study, pH values varied between 6.13 and 4.73, for
the electrical conductivity, the lowest mean was obtained by S-10 Beifort® substrates, which do not affect the
quality of yellow passion fruit seedlings (Silva et al., 2010). In concerns to yellow passion fruit sensibility and
salinity (Cavalcante et al., 2009), this study verified that an increase in salinity levels in the water may reduce
growth during the development of seedlings (Mesquita et al., 2012). However, electrical conductivity values
observed in this work for the three substrates are lower than those that could cause damage to this crop (Silva et
al., 2010).

In general, coconut fiber and S-10 Beifort® substrates improve the initial development of passion fruit seedlings.
They are obtained from agro-industrial residues and represent a promising alternative to reduce seedlings
production costs, contributing to the preservation of the environment, due to the used of these materials. In
addition to the S-10 Beifort®, for being a regional product, it is of easy access in Rio Grande do Sul, representing a
significant advantage for growers in the region.

CONCLUSION

Seeds storage temperature at 10 °C, for 15 days, as well as the coconut fiber and S-10 Beifort® substrates are the
most recommended practices for the initial development of the yellow passion fruit.
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