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Abstract: The objective of this work was to evaluate the production of advanced
seedlings of sour passion fruit (Passiflora edulis Sims.) in pruning intensities at differ-
ent volumes of containers. The experiment was carried out in a production nursery,
in Pedras Grandes, Santa Catarina state. The experimental design was a randomized
block design and the treatments were arranged in a factorial scheme of five pruning
intensities (control and pruning from the emission of 2, 4, 6, and 8 defined leaves)
X 3 container volumes (1.0; 1.7 and 3.6 liters), with three replications and six plants
per plot. The height and number of leaves (NF) of the seedlings were evaluated
throughout the experiment and, at the end, the percentage of plants with a twist-
ed root system (PSRE), root volume (VR), root dry mass (MSR), aerial part (MSPA)
and total were measured (MST). The control treatment (without pruning) showed
greater height, NF, MSPA and MST, regardless of container volume. The production
of advanced sour passion fruit seedlings under pruning intensities reduced height,
NF, MSPA and MST. Seedlings formed in larger volume containers provided great-
er height, NF, VR, MSR, MSPA and MST, in addition to the lowest PSRE. Therefore,
pruning at an intensity of 6 leaves in a 1.7 liter container is recommended.

Index terms: Passiflora edulis Sims., Passion fruit woodiness virus, Propagation.

Intensidades de poda e volumes de
recipiente na producao de mudas
avancadas de maracujazeiro-azedo

Resumo: O objetivo deste trabalho foi avaliar a producao de mudas avangadas de
maracujazeiro-azedo (Passiflora edulis Sims.), sob intensidades de poda, em dife-
rentes volumes de recipientes. Realizou-se o experimento em viveiro de producao,
em Pedras Grandes - SC. O delineamento experimental foi em blocos ao acaso, e os
tratamentos arranjados em esquema fatorial, 5 intensidades de poda (controle e
podas a partir da emissdo de 2; 4; 6 e 8 folhas definidas) x 3 volumes de recipiente
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(1,0; 1,7 e 3,6 litros), com trés repeticbes e seis plantas por parcela. Avaliaram-se a altura
e o numero de folhas (NF) das mudas ao longo do experimento e, ao final, o percentual de
plantas com o sistema radicular enovelado (PSRE), volume de raizes (VR), massa seca de rai-
zes (MSR), parte aérea (MSPA) e total (MST). O tratamento controle (sem poda) apresentou
maior altura, NF, MSPA e MST, independentemente do volume de recipiente. A producao
de mudas avancadas de maracujazeiro-azedo, sob intensidades de poda, reduz a altura, NF,
MSPA e MST. As mudas formadas em recipiente de maior volume proporcionam maior altu-
ra, NF, VR, MSR, MSPA e MST, além do menor PSRE. Assim, recomenda-se a poda na intensi-
dade de 6 folhas em recipiente de 1,7 litros.

Termos para indexagao: Passiflora edulis Sims., Virose do endurecimento dos frutos,

Propagacao.

Brazilian passion fruit production in 2022
reached 697.8 thousand tons, in a territori-
al area of 45.6 thousand hectares, with an
average yield of 15.3 t ha'!, which generated
gross revenue of over RS 1.9 billion of reais.
The leading producing states are Bahia, with
30.33 % of production, Ceara, with 25.92 %,
and Santa Catarina, with 6.99 % (PAM/IBGE,
2024). Santa Catarina stands out for its com-
mercialization in the main supply centers
in the south and southeast regions during
the first half of the year because of its high
fruit quality and production in the north-
east’s off-season, which makes passion fruit
industry an important source of income for
family farmers in the south of Santa Catarina
(PETRY et al., 2019).

The production of passion fruit can be lim-
ited by several factors, but the passion fruit
woodiness disease, caused by cowpea aphid-
borne mosaic virus, has strongly reduced
fruit production and quality, which has gen-
erated significant losses for Brazilian pas-
sion fruit industry (QUARESMA et al., 2020).
Among the practices for coexisting with the
disease, it is recommended to use advanced
seedlings, with a height greater than 80 cen-
timeters when establishing orchards (PETRY
et al., 2020). These seedlings, because they
are advanced, have a longer formation pe-
riod, thus a greater development of the ar-
chitecture of the aerial part and the root
system, in addition to being more structured
for transplanting in the field, therefore pro-
moting a high survival rate (STENZEL et al.,
2019). Furthermore, the use of this type of

seedlings promotes early production, allow-
ing the commercialization of fruits during a
period of better fruit remuneration on the
domestic market, guaranteeing better prof-
itability for the passion fruit industry (PETRY
et al., 2019).

In the production of advanced seedlings of
sour passion fruit, it is necessary to use a
good strategy in their formation as one of
the main criteria for a satisfactory seedling
production is the size of the container, in-
cluding its height and diameter. This factor
directly influences the spatial distribution of
the root system and the aerial architecture
of plants, maintaining the balance between
the aerial part and the root (SCHORN et al.,
2019). In turn, pruning allows the mainte-
nance of vigor and delimits the volume of
the crown, through the removal of poorly
distributed and vigorous branches. However,
it is essential to highlight that the objective
of this pruning is not achieved in just one ac-
tion, but it requires continuous operations
during plant development (SCARPARE FILHO,
2013).

The objective of this work was to evaluate
the production of advanced seedlings of sour
passion fruit (Passiflora edulis Sims.) under
pruning intensities in different volumes of
containers.

The experiment was carried out in the mu-
nicipality of Pedras Grandes, state of Santa
Catarina (SC) (28230°25” S and 49917°07”
W, altitude of 253 m), in a nursery, with an-
ti-aphid screen (40 mesh), plastic cover and



an antechamber with mismatched doors,
according to seedling production rules SAR
Ordinance No. 17/2022 (SANTA CATARINA,
2022). The climate, according to the clas-
sification of Kdeppen, is humid subtropical
(Cfa), with an average annual precipitation
of 1,500 mm, average annual temperature
of 19°C, annual evapotranspiration of 900
mm, annual relative humidity of 83 % and
an average sunshine duration of 5.2 h day
(PANDOLFO et al., 2002).

The sour passion fruit seedlings were sub-
jected to five levels of pruning intensity, de-
termined by the number of leaves emitted.
The treatments consisted of formation prun-
ing from the emission of 2, 4, 6, and 8 de-
fined leaves, in addition to the control treat-
ment (without pruning).

Rigid containers with volumes of 1.0; 1.7
and 3.6 liters (11.0x 11.0cm; 18.0x 11.0 cm
and 16.5 x 16.5 cm (height x diameter), re-
spectively) were filled with Ararangud peat
SC and carbonized rice husk, in the ratio of
7:3 (v v1), respectively. The cultivar used was
‘SCS437 Catarina’, sown on March 20, 2021.

The experimental design was a randomized
block design and the treatments were ar-
ranged in a 5 (pruning intensity) x 3 (con-
tainer volume) factorial scheme, with three
replications and six plants per plot. The data
were subjected to analysis of variance, re-
gression and a mean comparison test, using
the test of Tukey, at 5% significance, with the
aid of the statistical software RBio, version
130 (BHERING, 2017).

Weekly assessments of the height and num-
ber of leaves (NF) of the seedlings were car-
ried out, using a graduated ruler and unit
count, respectively, over the period from
June 15 to August 24, 2021, which corre-
sponds to 87 to 157 (DAS) days after seed-
ing. Also, at 157 DAS, the percentage of
plants with a root twisting system (PSRE)
was determined through visual assessment
by observing the occurrence or absence of
twisting. Furthermore, the root volume (VR)
was verified as shown in Figure 1, with the

aid of a graduated cylinder in which the root
system was filled with a known volume and
the root system was inserted, whereby the
extrapolated volume was equivalent to the
root volume of the seedlings. Finally, ran-
domly, one plant from each plot, the dry
mass of roots (MSR), aerial part (MSPA) and
total dry mass (MST) was determined (dried
in an oven at 60°C).
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Figure 1. Representation of the evaluation of
sour passion fruit seedlings, formed under five
levels of pruning and three volumes of con-
tainers, at 157 days, in the production nursery.
Pedras Grandes - SC.




Fertilization was performed only 75 days af-
ter sowing, where 10 g of NPK fertilizer (10-
10-10) was added per plant. For phytosani-
tary control, as a preventive measure, lime
sulfur mixture (2%) and mancozeb (2.0 kg
ha) were used. The plants were maintained
under manual irrigation with approximately
300 mL of water per plant every three days,
on average, and adjusted as needed, given
the difference in containers and plant size
throughout the cycle.

The seedlings were pruned at 72, 107 and
135 DAS for treatment after the emission
of every two defined leaves; at 79 and 135
DAS after four defined leaves; at 93 and 156

A) 3.6 liters

B) 1.7 liters

DAS after six defined leaves and at 107 DAS
after eight defined leaves. The parameter to
determine the moment of pruning was the
number of leaves, as this can be influenced
by several factors such as temperature, light,
water, nutrient level, resulting in etiolation
and, consequently, growth arrest (WHATLEY;
WHATLEY, 1982; COSTA et al.; 2008).

A significant interaction was found among
the tested factors in relation to height and
number of leaves (NF). The seedlings from
the control treatment (without pruning) pre-
sented seedlings with higher height and NF
compared to the other treatments, regard-
less of the container volume (Figure 2).
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Figure 2. Height (Figures 2A, 2B and 2C) and number of leaves (Figures 2D, 2E and 2F) of sour pas-
sion fruit seedlings, formed under five pruning intensities and three container volumes, throughout

the first half of 2021, in a production nursery. Pedras Grandes - SC.



These results can be justified by the absence
of pruning, as these seedlings showed con-
tinuous growth when compared to the other
treatments, where pruning was carried out.
Furthermore, these plants presented great-
er height and NF when they were produced
in the largest volume containers, with 3.6 L
(Figure 2A and 2D).

Similar results were observed by Ribeiro et
al., (2005), Costa et al., (2009) and Sousa et
al., (2020) who observed passion fruit seed-
lings of greater height and NF in treatments
in larger volume containers. According to
Silva et al., (2018), this behavior is particu-
larly related to the volume of substrate avail-
able for the root system to explore, that is,
a larger volume container provides greater
plant growth due to the greater supply of
nutrients present there.

In the present work, it was found that seed-
lings formed under the most drastic pruning
levels result in plants with lower height and
NF, especially when compared to plants sub-
jected to less drastic levels or, even, in seed-
lings without pruning. According to Almeida
et al., (2019), more drastic pruning causes a
reduction in the aerial part and, consequent-
ly, reduces the height and NF of the plant
that was subjected to such an operation.
Additionally, these results can be justified by
the recurrent frequency of pruning.

The variables related to the root architecture
of the seedlings, such as the percentage of
plants with a twisted root system (PSRE), root
volume (VR) and root dry mass (MSR), did not
exhibit significant interactions between the
tested factors, but only showed simple effect
between the different container volumes, as
shown in Figure 3. Thus, the PSRE was lower
in the 3.6 L container with 78.7 %, differing
from the 1.0 L containers with 94.7 %, and
1.7 L with 96.0 %, unlike the VR whose 3.6
L container led to the best result with 43.55
mL plant?, differing from the 1.7 L containers
with 24.09 mL plant? and of 1.0 L with 19.41
mL plant!. MSR had the best results in the 3.6
L container with 13.24 g plant?, followed by

the 1.7 L container with 11.39 g plant® and
the 1.0 L with 10.87 g plant™.
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Figure 3. Mean values of the percentage of plants
with root system curl, root volume and root dry
mass of sour passion fruit seedlings, formed un-
der pruning intensities and three container vol-
umes, at the end of the first half of 2021, in pro-
duction nursery. Pedras Grandes - SC.

However, larger volume containers exhib-
it better results, but according to Chagas et
al., (2006), in addition to the positive influ-
ence of the larger container, the remaining
period also influences the increment of the
root system. Likewise, for the manifestation
of PSRE, it is related to the container volume
and the seedling formation period.

Thus, it can be stated that the increase in
VR, MSR and PSRE will be related to the con-
tainer volume. Also, the longer the seedling
formation period, the greater the develop-
ment of the plants root system, promoting
the increase in VR and MSR, as well as the
reduction of the PSRE. Although the appear-
ance of PSRE is a negative characteristic in
seedlings, the container with 3.6 L exhibited
the lowest PSRE, indicating its suitability for
the type of seedling produced with greater
height and consequently greater VR and lon-
ger formation period.



Other authors such as Ribeiro et al., (2005),
Silva et al., (2010), Costa et al., (2011) and
Sousa et al., (2020) also found that sour pas-
sion fruit seedlings formed in larger volume
containers outperform those produced in
smaller volume containers in terms of quali-
ty, such as greater increase in height, NF, VR,
MSR and PSRE, those produced in smaller
volume containers.

For dry mass of the shoot (MSPA) and to-
tal mass (MST), a significant interaction
between the tested factors (Figure 4) was
observed. The highest MSPA values were

(A) Dry mass of the aerial part (MSPA)
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in the control treatment (without pruning),
regardless of the container volumes, except
for the container with 1.7 L and subjected
to pruning every six leaves, as it did not
differ from the control treatment, which
may be related to the number of leaves as
the seedlings showed similar NF between
these treatments (Figure 1E). According
to Mauad et al. (2015), the increase in dry
mass is associated with the accumulation of
nutrients by the plant. Furthermore, MSPA
is an indicator of growth closely related to
productivity.

(B) Total dry mass (MST)
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Figure 4. Dry mass of the aerial part (A) and total dry mass (B) of sour passion fruit seedlings formed
under five pruning intensities and three container volumes, at the end of the first half of 2021, in a

production nursery. Pedras Grandes — SC.

Sa et al.,, (2014), when evaluating the pro-
duction of conventional sour passion fruit
seedlings under two container volumes (1.0
and 2.0 L) depending on percentages of
goat manure in the substrate composition,
observed, at 60 DAS, the effect of container
size over MSPA with higher values in 2.0 L
containers.

In the present study, the container with a
volume of 3.6 L (Figure 4A) showed lower
MSPA at pruning intensities to form two and
four leaves. These results can be explained

by a consequence of more drastic pruning,
which promoted a reduction in the aerial
part of the plant and, consequently, the dry
mass of the aerial part.

For MST (Figure 4B), as well as for height and
number of leaves (Figure 2), the highest val-
ues were obtained for the control treatment,
when compared with the other formation
pruning intensities, excepet for the pruning
intensity of six leaves in a 1.7 L container,
which did not differ from the control treat-
ment. Furthermore, the 3.6 L volume also



showed greater accumulation of MST com-
pared to the other containers.

Costa et al., (2011) evaluated the produc-
tion of sour passion fruit seedlings in three
volumes of containers, which were poly-
ethylene bags measuring 15 x 21.5 cm; 10
x 16.5 cm and 7.5 x 11.5 cm in height x di-
ameter, six substrates and three protected
cultivation conditions, and found a greater
accumulation of dry mass MST in plants
grown in containers with greater volume.
In the same direction, Viana et al. (2008)
concluded that as the volume of the con-
tainer and, consequently, the substrate
increases, there is a greater availability of
water, air and nutrients, which justifies the
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gain in MST in seedlings formed in 3.6 L
containers.

It is concluded that the pruning intensities
in the production of advanced sour passion
fruit seedlings reduce the height, number
of leaves, and dry mass of the aerial and to-
tal parts. Thus, it can be recommended as a
practice to keep plants for a longer period
in the production nursery due to this oper-
ation, mainly pruning at the intensities of six
leaves in a 1.7 L container. Seedlings formed
in larger volume containers provide great-
er height, number of leaves, root volume,
root dry mass, aerial part dry mass and total
dry mass, in addition to fewer plants with a
twisted root system.
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