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Abstract: Cultivar Solar was developed specifically for the edaphoclimatic condi-
tions of the State of Mato Grosso. It has improved fruit physical and chemical 
characteristics, such as higher fruit weight, total soluble solids content and pulp 
percentage, and is suitable for both fresh consumption and processing industry.
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INTRODUCTION

Passion fruit plants of the species Passiflora edulis Sims are widely grown 
in Brazil and in other tropical countries such as Peru, Ecuador, Venezuela, 
Colombia, Australia, and India; passion fruit can be consumed fresh or in juice 
from concentrate (Faleiro et al. 2015). Brazil is the center of origin and the 
largest producing country of sour passion fruit. With approximately 153 native 
species, the country is the second diversity center of the genus Passiflora, 
after Colombia with approximately 170 native species (Bernacci et al. 2013). 
In addition, passion fruit consumption is highest in Brazil, which indicates the 
importance of this crop for the country (Borges et al. 2019).

In 2019, Brazil produced 593.429 Mg of sour passion fruit on 41.584 ha (IBGE 
2019). In the state of Mato Grosso, passion fruit production has expanded, with 
an acreage increase of 261% between 2001 and 2019. The crop is a promising 
option for small growers, in view of the high return per area. Approximately 
104.000 family farms in Mato Grosso can benefit from passion fruit crops, as a 
significant part of their income. However, the overall output of the state (16.4 
Mg ha-1) is lower than in other producing regions, e.g., the Federal District (27.68 
Mg ha-1). This low yield has usually been attributed to the lack of regionally 
adapted cultivars, fragmentary application of modern production technology 
and phytosanitary problems (Santos et al. 2011). Moreover, passion fruit crops 
are affected by a significant genotype-environment interaction (Krause et al. 
2012), which reinforces the need for region-specific breeding programs.

In this sense, passion fruit breeding programs have developed lines with 
morphological, physiological and agronomic characteristics that boost productivity 
and quality and ensure high yield stability (Krause et al. 2012, Ocampo et al. 
2016, Cavalcante et al. 2017). In addition, aside from high fruit yield and quality, 
new cultivars should also have strong growth, vigor, disease tolerance and 
resistance to adverse weather to ensure market acceptance (Souza et al. 2012, 
Zucareli et al. 2014). Only 13 sour passion fruit cultivars are currently available 
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on the seed market. In view of the high diversity of 
agroecosystems in Brazil, this is insufficient to meet 
the demand (MAPA 2020). 

In 2009, the State University of Mato Grosso 
(UNEMAT) started a sour passion fruit breeding program 
focused on developing a cultivar adapted to the 
conditions of the state. As a result, this study presents 
the main characteristics of Solar, a new passion fruit 
cultivar for Mato Grosso, Brazil.

ORIGIN AND BREEDING METHOD 

The UNEMAT breeding program of sour passion 
fruit was initiated in 2009. Figure 1 shows the main 
phases, based on the intrapopulation recurrent selection 
method. Initially, seven commercial cultivars (BRS Gigante 
Amarelo, BRS Rubi do Cerrado, BRS Sol do Cerrado, BRS 
Ouro Vermelho, FB 100, FB 200, IAC 275) were crossed 
with each other. A statistical genetic analysis using the 
restricted maximum likelihood/best linear unbiased 
prediction (REML/BLUP) was carried out, for which 
individual plants were selected and recombined to 
establish population UNEMAT-01 (Assunção et al. 2015). 
From this base population, 118 full-sib families were derived, among which 30 families were selected and recombined 
for population UNEMAT-02 (Dalbosco et al. 2018). 

Population UNEMAT-02 (cultivar Solar) and the commercial passion fruit cultivars FB 200, FB 300, UENF Rio Dourado, 
BRS Sol do Cerrado, and Maracujá Amarelo (Feltrin Seeds) were evaluated at the experimental station of the University 
(lat 14° 39’ S, long 57° 25’ W, alt 321 m asl), Tangará da Serra, MT. Seeds were planted in January 2019, at a spacing of 
3.0 m between plants and crop rows, to allow agricultural traffic in the experimental area. A vertical trellis system was 
used, with cordon wires (number 12) extended between 2.5 m high stalks spaced 6.0 m apart, beginning at 2.0 m from 
the ground. Cultural practices such as irrigation, soil fertilization, pruning and pest and disease control were carried out 
as recommended for passion fruit; no artificial pollination was used (Costa et al. 2008). 

The characteristics of distinguishability, homogeneity, and stability for passion fruit (Passiflora edulis Sims) of the new 
cultivar were determined as proposed by the National Cultivar Protection Service of the Brazilian Ministry of Agriculture, 
Livestock, and Supply (SNPC - MAPA 2016). Twelve plants of each cultivar were evaluated based on morpho-agronomic 
characteristics of nine leaves, flowers, and fruits per plant of each cultivar. 

Figure 1. Flowchart of intrapopulation recurrent selection of the 
UNEMAT sour passion fruit breeding program.

Table 1. Means and standard deviation of the main quantitative fruit characteristics of cv. Solar, compared with five commercial 
passion fruit cultivars

Cultivars FW (g) FL (mm) FD (mm) ST (mm) TSS (oBrix) PP (%)
Solar 209.9 ± 21.7 a 100.3 ± 8.4 a 86.8 ± 5.5 a 5.9 ± 0.7 b 14.7 ± 0.9 a 36.9 ± 3.2 a
FB 200 208.8 ± 27.9 a 88.5 ± 7.2 c 77.5 ± 7.2 b 5.6 ± 2.1 b 13.1 ± 2.4 a 29.9 ± 6.2 b
FB 300 227.7 ± 56.4 a 80.1 ± 7.1 d 73.9 ± 6.7 b 4.8 ± 1.0 a 12.7 ± 1.8 a 30.1 ± 4.6 b
UENF Rio Dourado 202.0 ± 46.8 a 85.2 ± 9.5 c 78.9 ± 6.9 b 4.2 ± 0.8 a 13.1 ± 1.6 a 28.8 ± 5.5 b
BRS Sol do Cerrado 183.0 ± 35.7 a 95.8 ± 10.9 b 80.2 ± 6.7 b 5.4 ± 1.2 b 13.0 ± 2.5 a 29.7 ± 6.3 b
Maracujá Amarelo 205.1 ± 37.0 a 92.1 ± 4.6 b 85.8 ± 6.4 a 5.3 ± 0.9 b 12.5 ± 1.9 a 30.5 ± 7.9 b

FW: fruit weight; FL: fruit length; FD: fruit diameter; ST: fruit skin thickness; TSS: total soluble solids content; PP: pulp percentage. Means followed by the same letter in a 
column do not differ from each other by the Scott-Knott test at 5% probability.
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CHARACTERISTICS AND PERFORMANCE OF 
CULTIVAR SOLAR 

The fruit weight of cultivar Solar (209.9 g), 
statistically similar to that of the other evaluated 
cultivars, was adequate for marketing (Table 1). 
However, cv. Solar had the longest and, together with 
cv. Maracujá Amarelo, the thickest fruits. According to 
the Brazilian program to improve commercial standards 
and packaging of horticulture products (Brasil 2011), 
passion fruit classes are scored on a numeric scale 
(1-5), based on the fruit diameter. Thus, the studied 
cultivars were assigned to Class 5 (≥85 mm), which 
is considered an optimal classification. The skin 
thickness of cv. Solar fruits is high (5.9 mm), which is 
advantageous for fresh fruit, for avoiding post-harvest 
damage during transport.

The total soluble solid (TSS) content is another 
important characteristic of passion fruit. The TSS 
contents of the investigated cultivars were similar 
(12.5 - 14.7 °Brix). This indicates the fruits of all tested 
cultivars as suitable for the processing industry, which 
accepts fruits with °Brix > 11 (Brasil 2011). For the 
industrial use of passion fruit, high TSS contents are 
needed, mainly for concentrate or pulp production. 
According to Nascimento et al. (2003), 11 kg of fruit 
with °Brix between 11 and 12 are needed for the 
industrial production of 1 kg concentrate for juice 
with 50 °Brix. In other words, the higher the TSS 
content, the lower the quantity of fruits needed to 
obtain a specific amount of concentrate; thus, the 
use of fruits with high °Brix increases the efficiency of 
industrial processing and decreases production costs. 
Of all studied cultivars, cv. Solar had the highest pulp 
percentage (36.92%), exceeding the recommended 33% 
for processing (Nascimento et al. 1999). Although cv. 
Solar is a population, the standard deviations for traits 
fruit weight and fruit skin thickness were the lowest 
(Table 1), indicating high homogeneity for these traits.

OTHER CHARACTERISTICS 

The fruit shape of cv. Solar is mostly oval, the skin 
yellow and pulp orange (Figure 2). Table 2 presents the 
results found for morpho-agronomic characteristics 
related to branch, leaf, and flowers.

In summary, the results show the potential of cv. 
Solar as a new alternative option of sour passion fruit for 
passion fruit growers in the state of Mato Grosso, Brazil.

Figure 2. Predominant appearance of A: leaves; B: flowers, with 
completely curved styles; C: interior view; and D: external view of 
fruit of cultivar Solar.

Table 2. Characteristics of branch, leaf, and flower of the passion 
fruit cultivar Solar

Leaf and branch characteristics
Length of leaf blade leaf (mm) 157.3
Maximum leaf blade width (mm) 174.5
Predominant branch color Dark green
Leaf blade sinus depth Mean
Leaf blade bulging Present
Position of leaf petiole nectaries Adjacent
Flower characteristics
Petiole length 65.7
Flower bract length 33.5
Flower sepal length 40.5
Flower sepal width 14.6
Flower diameter 98.9
Flower corona diameter 79.8
Flower ring width 13.4
Flower androgynophore length 11.5
Flower corona filaments Wavy
Colored corona rings Present
Corona ring color Dark purple
Anthocyanin in the flower androgynophore Absent / Weak
Anthocyanin in the flower fillet Absent / Weak
Anthocyanin in the flower style Absent / Weak
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SEED REGISTRATION, PRODUCTION, AND DISTRIBUTION 

The sour passion fruit cultivar Solar was registered by the Brazilian Ministry of Agriculture, Livestock, and Supply, 
under number 42313, upon request of the State University of Mato Grosso (UNEMAT) in partnership with the company 
Feltrin Seeds Ltd., since genetic seed stocks are maintained by both Institutions.
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