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Abstract

The physical characteristics of the fruits are of great importance for the identification and selection of superior
genetic materials, appropriate for commercialization or industrial use. Given the above, the objective was to
physically characterize the araticum fruit and fo verify the influence of accessions and fruit region under seed
germination. The work was developed at Unioeste, Marechal Candido Rondon Campus (PR), and conducted at
the University Laboratory of Post-Harvest Technology. Ripe fruits of araticum (Annona sylvatica) were collected
from four natfive plants (accessions A1, A 2, A3, and A4) at the Experimental Farm of the University in February
2019. As for the physical evaluation of the fruits, four repetitions of 10 randomly chosen ripe fruits per access
were evaluated. The longitudinal diameter, transversal diameter, fruit biomass, epicarp biomass, fruit pulp,
number of seeds, and mass of 100 seeds were the characteristics evaluated. The experimental design used for
the germination test was completely randomized, in a factorial scheme 4 x 2 [4 accessions (A1, A2, A3, and A4)
x 2 regions of the fruit (proximal and distal) in 500 mg L' of acid gibberellic (GA3)], containing 4 repetitions and
25 seeds per repetition. The evaluations were carried out from the 15th day of the experiment setup unftil 105
days. The characteristics evaluated were: first germination count (%), germination percentage (%), germination
speed index, and average germination time (days). The fruits had an average biomass of 63.41 g, an average
of 38 seeds per fruit, and fruit pulp with an average of 39.63 g. The germination of araticum seeds was not

influenced by the accessions and fruit region.
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Intfroduction

The Annonaceae family has about 120 genera
andmore than 2,300 species. Five genera are of economic
importance (Braga Sobrinho, 2014), and one of the most
representative is Annona (Nunes et al., 2012). Araticum
[Annona sylvatica (A. St. —Hil.) Mart.] is a native species of
the Atlantic Forest biome, which, in Brazil, is predominant
from the state of Pernambuco to Rio Grande do Sul
(Lorenzi, 2016) and has economic potential in the fruit-
growing sector. Besides its economic value, this species is
crucial for forest restoration in degraded areas due to its
high environmental adaptability (Lorenzi, 2016).

The Brazilion agroindustrial sector has growing
potential for exploitation of native fruits (Hansen et al.,
2013). Despite its great potential, only locals consume
araticum fresh orinjuices, ice cream, cakes, sweetfs, jellies,
among others (Arruda et al., 2016). Therefore, studies
detailing the characteristics of this fruit and its uses in the

food industry are needed, so that natfional production
could be maximized.

Fruit physicochemical characteristics are crucial
fo identify and select superior genetic materials to
produce higher-quality fruits, which are suitable for in
natura marketing or industrial use (Carvalho et al., 2013;
Oliveira et al., 2010).

Fruits
characterized so that higher-quality accessions are
identified and adapted to the growing region (Greco et
al., 2014). Despite the relevant number of studies on some

must  be physically and chemically

native species (Wu et al., 2013), most of the information
on physical-chemical and nutritional compositions are still
scarce.

In addition to fruit, seed, and seedling physical
characterization, sexual reproduction and seed position
in the fruit shall also be investigated. Such information is
still lacking for forest species (Mendonca et al., 2016).
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Although a few studies have already verified the
effect of seed position in the fruit on the germination of
different species such as Mimosa caesalpiniifolia Benth.
(Freitas et al., 2013), Enterolobium contortisiliquum (Vell.)
Morong (Lessaetal.,2014), and Annonamacroprophyllata
Donn. Sm (Gonzdlez-Esquinca et al., 2015) no research
has assessed it for A. sylvatica.

Given the above, the present study aimed fo
characterize araticum fruits physically and verify the
effect of accessions and seed position in the fruit on seed
germination.

Material and Methods

The experiment was carried out at the Laboratory
of Post-Harvest and Seed Technology, State University of
Western Parand (UNIOESTE), Campus Marechal Candido
Rondon (Parand State), Brazil. To do so, ripe fruits of
araticum (Annona sylvatica) were picked from four native
plants (accessions: A1, A2, A3, and A4) in February 2019.
These plants were in the Experimental Farm of the Nucleus
of Experimental Stations of the UNIOESTE university.

According to Ké&ppen, the local climate is
classified as Cfa, which stands for subtropical with mean
temperatures below 18 °C (mesothermal) and above 22
°C during the coldest and warmest months, respectively
(Alvares et al., 2013). There, summers are warm and winters
present infrequent frosts. Rains tend to concentrate in the
summer months but without a well-defined dry season.
Average yearly rainfall ranges from 1,600 to 1,800 mm
(Caviglione et al., 2000).

With the aid of a pruning knife, the fruits were
collected from native trees, which are about 15-20 m high
and phytosanitary healthy. These trees were in a natural
site belonging to the UNIOESTE. The plants were spaced
about 5 to 20 meters apart, and the fruits were collected
based on their color (yellow). The study comprised two
frials.

The first experiment evaluated fruit and seed
physical characteristics and had 4 replications of 10 ripe
fruits per accession (A1, A2, A3, and A4), which were
randomly selected. The variables longitudinal diameter
(LD) and transverse diameter (TD) were measured with
the aid of a digital caliper, and results expressed in mm
per fruit. Fruit biomass (FB) and epicarp biomass (EB) were
measured using a digital scale with a capacity for six
kilograms and accuracy of 0.002 g, and results expressed
in g per fruit. After the fruits were pulped, the pulp (FP) was
weighed on a digital scale with an accuracy of 0.001g,
and results expressed in g per fruit. Lastly, the number of
seeds per fruit (NS) was counted manually and 1,000-seed
mass (TSM; in g) determined according to the Rules for

Seed Analysis. After collection, the fruit epicarp (i.e., fruit
peel) was removed, placed into 5-L plastic buckets, and
then left to rest for 48 h. Afterwards, seeds were washed
in running water on a sieve (mesh 06, 23 BWG, rim 65 cm),
until the mucilage was completely removed. Then, the
seeds were left to dry in a dry, shaded, ventilated area
at room temperature (25 °C+2). Before the laboratory
tests, all seeds were disinfected after homogenization,
following a method adapted from Silva et al. (2007). Then,
they were immersed for 10 minutes in sodium hypochlorite
solution (2.5% active chlorine) at aratio of 10 mL per 1,000
mL water. Subsequently, they were rinsed in running water
to fully remove the integument, and then left to dry on
paper fowels at ambient temperature (25 °C+2).

The second frial followed a fully randomized
design, in a 4x2 factorial scheme [4 accessions (A1, A2,
A3, and A4) and two fruit positions (proximal and distal),
in which seeds were removed and treated with 500 mg
L' gibberellic acid (GA,)]. with 4 replications of 25 seeds
each.

The first counting of germinated seeds (FC) was
done along with the germination test. For that, the number
of seeds with primary root profrusion was computed
on the 15" day after experiment implementation, with
results expressed as a percentage (%) of germinated
seeds. The germination test (G%) was conducted with
four replicates of 25 seeds per treatment. To this test,
the seeds were spread on Germitest papers moistened
with distilled water (2.5 times its dry weight), which were
placed info Gerbox boxes. Then, they were put in BOD
chambers at constant temperature (25 °C+2), air relative
humidity between 80-85%, and 12-h photoperiod (BRASIL,
2009). Evaluations were carried out from the 15" unfil the
105" day of the experiment setup (Silveira et al., 2019;
Braga Filho et al., 2014). Germination (G%) was analyzed
following the botanical criterion, in which only seeds with
primary root protrusion are considered germinated. The
results were expressed as a percentage (%).
speed (GSI)
calculated in conjunction with the germination test, using
daily values of germinated seeds. The calculations were
made weekly from the first fo the 105" day after sowing
Maguire (1962). Moreover, mean germination time (MGT)
was estimated so that the number of days required
fo reach maximum germination could be predicted
Edmond e Drapala (1958).

For accessions, the quantitative-response
variables for fruit characterization were subjected to a

Germination index was also

descriptive analysis to determine minimum, maximum,
mean, and standard deviation values. Then, data on
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descriptive and germination analyses were submitted to
normality analysis by Shapiro Wilk (p> 0.05). After analysis
of variance
by Tukey's test at 5% error probability, using the SISVAR
statistical software.

(ANOVA), the means were compared

Results and Discussion

Mean fruit fransverse diameter (TD) was about
48.94 mm (40.90 mm minimum and 62.70 mm maximum),
varying by 19.20 mm (Table 1). For this factor, the
accessions showed significant differences and A3 had the
smallest value (46.29 mm). Mean longitudinal diameter
(LD) was 46.36 mm (31.10 mm minimum and 61.70 mm
maoximum), varying by 32.71 mm. For this parameter, Al
and A2 stood out as the best, with values of 51.88 and
48.30 mm, respectively, besides differing statistically from
the others.

Barros et al. (2018) characterized fruits and seeds
of araticum (Annona crassiflora Mart.) from the Cerrado

of Mato Grosso State and found higher diameters
(125.00 mm minimum and 163.50 mm maximum) when
compared to this study. On the other hand, Braga Filho
et al. (2014) observed significant variations in araticum
fruit diameter both between collection areas and plants.
Like other traits, there may be genetic variability for fruit
diameter between araticum individuals. This is because
the species has not yet been domesticated and presents
a cross-pollination mechanism (Pimenta et al., 2014). For
Ataide et al. (2012), fruit length and diameter are major
parameters for biometric studies since they determine
fruit shape.

Mean fruit biomass (FB) was 63.41 g (29.00 g
minimum and 130.40 g maximum), varying by 279.22 g
(Table 1). The accessions showed significant differences,
with A1l having the highest value (78.54 g) but not
differentiating from A2 (67.40 g). Conversely, the lowest
values were observed for A3 and A4 (55.74 g and 51.94
g, respectively).

Table 1. Descriptive statistics and average data of the physical characterization of the access fruits (A1, A2, A3 and A4) of

araticum fruits.

Descriptive statistics of fruits

D (mm) LD (mm) FB (9) EB (g) PF (9) NS (un.) TSM (g)
Average 48.94 46.36 63.41 22.78 39.63 38.0 286.3
Maximum 62.70 61.70 130.40 53.30 98.49 53 345.89
Minimum 40.90 31.10 29.00 12.90 6.09 11 205.18
Variation 19.20 32.61 279.22 65.24 185.91 58.7 12.45
DV.P 4.38 5.71 16.71 8.08 13.99 7.66 5.15
C.V. (%) 4.91 4.12 11.78 14.97 15.45 5.77 4.95
Average data of the physical characterization of the fruits
Acess D (mm) LD (mm) FB (9) EB (g) PF (9) NS (un.) TSM (g)
Al 52.89 a* 51.88 a 78.54 a 32.19 a 44,08 a 35b 307.4a
A2 48.09 ab 48.30 a 67.40 ab 22.50 b 44.84 @ 43 a 296.1 ab
A3 46.29 b 43.55b 55.74 b 18.25b 36.72 @ 40a 283.9 b
A4 48.50 ab 41. 69 b 51.94b 18.19 b 32.87 @ 32b 257.9 c

* Averages in the column followed by equal letters do not differ statistically by the Tukey test, at 5% probability of error. C.V. (%) = coefficient of variation. DV.P = standard deviation. A = accessions of
araticum plants, TD = fransversal diameter, LD = longitudinal diameter, FB = fruit biomass, EB = epicarp biomass, FP = fruit pulp, NS = number of seeds and TSM = mass of 1000 seeds.

According to Santos et al. (2011), fruit weight is
a key frait both for the fresh fruit market and for the food
processing industry. Heavier and uniformly-sized fruits are
more attractive and improve concentrated pulp yield.
Pereira et al. (2017) pointed out that fruits and seeds vary
with mother-plant physiology in ferms of weight and size,
which is directly influenced by the relationship among
soil, plant, and environment.

Mean epicarp biomass (EB) was 22.78 g (12.90
g minimum and 53.30 g maximum), varying by 65.24 g
(Table 1). The accessions differed significantly in EB, and
Al (32.19 g) was superior to the others (Table 1). It is
worth emphasizing that EB is an important parameter in
post-harvest and has high genetic variability. According
to Costa et al. (2015), the processing industry considers
fruits with less peel and lower number of seeds to be of

high yield. Dutra et al. (2017) reported that, while pulping
fruits, part of the pulp remains adhered to the peel, which
increases residue volume. Nonetheless, this factor was
not evaluated in the present study.

Mean fruit pulp (FP) was 39.63 g (6.09 g minimum
and 98.49 g maximum), varying by 18591 g (Table
1). However, the accessions showed no significant
differences for this trait. Braga Filho et al. (2014) reported
that this is a fundamental parameter in araticum fruit
evaluation, as the pulp is a part of economic importance
(Goncalves et al., 2013).

The number of seeds (NS) per fruit averaged 38
seeds (11 minimum and 53 maximum), varying by 58.7
(Table 1). For this parameter, A2 and A3 were the best
accessions, with 43 and 40 seeds per fruit respectively,
and differed statistically from the others. Interestingly, Al
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had higher fruit biomass (78.52 g) but fewer seeds (35
seeds), whereas A3 had less fruit biomass (43.55 g) but
more seeds per fruit (40 seeds).

Seed production can widely vary among
accessions of a same species in a population, besides
being directly influenced by biological factors of the plant
(Dionisio et al., 2019). Thisis because each accession might
have been cultivated in different soil, water availability,
and microclimate conditions, which can directly interfere
with its flowering and fruiting (Mendonca et al., 2014).

Regarding the NS, there are twofold aspects. For
forest seedling production, fruits with greater amounts of
seeds are more desirable. Whereas for the sale of fruits
at both fresh and processed markets (juice, sweets, and
ice cream), fewer seeds are most convenient since the
pulp is the commercialized part (Gongalves et al., 2013).
Based on this, our study becomes important for showing
the need to increase knowledge frontier on the subject.

Mean 1,000-seed mass (TSM) was 286.3 g (Table
1), which is proportfionally less than that described for A.
crassiflora of 639.4 g (Machado et al., 2016) and 681.17
g (Barros et al., 2018). Again, the accessions showed
significant differences, with A1 having the highest value
(307.4 g) but not differing from A2 (296.1 g); however,
A3 and A4 showed the lowest values (283.9 and 257.9 g,
respectively).

Seed physiological quality can be associated

with TSM changes. Seeds of smaller sizes or lower TSM may
be inferior in terms of physiological potential (Barbieri et
al., 2013). However, such information is quite divergent in
the literature, mainly for annual crop species. For these,
several authors have claimed the lack of relationship
between physiological attributes and seed size or TSM,
but between these and specific mass or gravimetric
weight.

According fo Carvalho and Naokagawa (2012),
seed weight provides information on seed quality and
maturity and is directly influenced by moisture rate. In our
study, this physical atfribute of fruits was not determined
or standardized.

The germinatfion test showed that there was no
interaction between accessions and seed position in the
fruit. Neither was there isolated effects for these factors
when considered parameters studied. Table 2 shows the
absence of significant differences in FC, G%, GSI, and
MGT means for araticum seeds.

Both FC and G% had high coefficients of variation
(CV%) (Table 2), so the data were heterogeneous and
may be related to seed dormancy. Similar results were
found by Braga Filho et al. (2014), Barros et al. (2018),
Silveira et al. (2019), and Pimenta et al. (2019). All these
authors evaluated dormancy breaking in araticum seeds
(Annona crassiflora).

Table 2. Average data of first germination count (FC), germination (G), germination speed index (GSI) and average

germination time (MGT) of araticum seeds.

Acess FC (%) G (%) GSl MGT (days)
1 7 a* 20a 0.24a 26.73 a
2 8a 17 a 0.21 a 23.43 a
3 8a 21 a 0.26 a 22.27 a
4 9a 16a 0.20a 26.29 a
C.V.(%) 48.63 39.82 7.86 16.62
Position of seed in the fruit FC (%) G (%) GSl MGT (days)
Proximal 9a 20 a 0.25a 23.82a
Distall 7a 16a 0.20 @ 23.54 a
C.V.(%) 48.63 39.82 7.86 16.62

*Averages in the column followed by equal letters do not differ statistically by the Tukey test, at 5% probability of error.

Seed position in the fruit had no relationship with
its physiological quality, corroborating literature findings.
Some studies such as that of Dionisio et al. (2019) with
Brazil nut (Bertholletia excelsa), that of Lessa et al. (2014)
with tamboril (Enterolobium contortisiiquum), and that of
Freitas et al. (2013) with sabid (Mimosa caesalpiniifolia)
seeds have shown that their locations in the fruit does
not influence the germinative performance or seedling
formation. By confrast, for catingueira seeds (Poincianella
pyramidalis), Mendonca et al. (2016) found that seed
position in the fruit had influence on germination. These
authors stated that, despite having a shorter length, seeds

in a proximal position show higher germination rates.

In the present study, we evidenced that seed
position in the fruit does not interfere with germination
for the studied species. Therefore, from an economic
and technical point of view, we do not recommend
classifying seeds by their position in the fruit. As there is
litfle information regarding the effect of this parameter
on germination in different plant species, studies should
be developed to improve seed market security and the
production of quality seedlings.

It is also important fo highlight that, from a
physiological point of view, all traits measured here
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can be influenced by the productive environment and
genetic load of individuals. Despite these, our findings
are vital to improving the knowledge of this species to
be used in future breeding programs for the commercial
exploitation of araticum.

Conclusions

Araticum fruits had mean biomass of 63.41 g, a
mean number of 38 seeds per fruit, and a mean pulp
weight of 39.63 g.

Araficum seed germination was not influenced
by accessions or seed position in the fruit.

References

Alvares, C.A., Stape, J.L., Sentelhas, P.C., Gongalves,
J.L.M., Sparovek, G. 2013. Képpen's climate classification
map for Brazil. Meteorologische Zeitschrift 22: 711-728.

Arruda, H.S., Botrel, D.A., Fernandes, R.V.B., Aimeida, M.E.F.
2016. Development and sensory evaluation of products
containing the Brazilian Savannah fruits araticum (Annona
crassiffora Mart.) and cagaita (Eugenia dysenterica
Mart.). Brazilian Journal Food Technology 19: 1-7.

Ataide, E.M., Oliveira, J.C., Ruggier, C. 2012. Florescimento
e frutificacdo do maracujazeiro silvestre Passiflora
setacea d.c. cultivado em Jaboticabal, SP. Revista
Brasileira de Fruticultura 34: 377-381.

Barbieri, A.P.P., Martin, T.N., Mertz, L.M., Nunes, U.R.,
Conceicdo, G.M. 2013. Reducdo populacional de trigo
no rendimento e na qualidade fisioldgica das sementes.
Revista Ciéncia Agronémica 44: 724-731.

Barros, A.P.G., Santos, L.A., Santos, AK.C.F., Silva, P.S.R.,
Arayjo, C., Pimenta, A.C. 2018. Caracterizagdo de frutos e
sementes de araticum (Annona crassiflora Mart.) nativos
do Cerrado Matogrossense. Agropecudria Cientifica no
Semidrido 14: 280-286.

Braga Filho, J.R., Naves, R.L., Chaves, LJ., Souza, E.R.B.,
Mazon, L.T., Silva, L.B. 2014. Germinacdo de sementes
e emergéncia de pléntulas de araticum oriundos do
Cerrado de Goids. Bioscience Journal 30: 74-81.

Braga Sobrinho, R. 2014. Producdo integrada de
anondceas no Brasil. Revista Brasileira de Fruticultura 36:
102-107.

Brasil. Ministério da Agricultura e Reforma Agrdria. 2009.
Regras para andlise de sementes. Secretaria Nacional
de Defesa Agropecudria. Departamento Nacional
de Producdo Vegetal. Coordenacdo de Laboratério
Vegetal. Brasilia, DF, 365p.

Carvalho, A.V., Beckman, J.C., Maciel, R.A., Farias Neto,
J.T. 2013. Caracteristicas fisicas e quimicas de frutos de
pupunheira no estado do Pard. Revista Brasileira de
Fruticultura 35: 763-768.

Caviglione, J.H., Kiihl, L.R.B., Caramori, P.H., Oliveira, D.
2000. Cartas climdticas do Parand. Londrina: IAPAR. 1
CD-ROM.

Costa, F.R., Régo, E.R., REgo, M.M., Neder, D.G., Silva,

S.M., Schunemann, A.P.P. 2015. Andlise biomé-trica de
frutos de umbuzeiro do semidrido Brasileiro. Bioscience
Journal 31: 682-690.

Dionisio, L.F.S., Auca, E.C., Schwartz, G., Bardales-Lozano,
M., Agurto, J.J.M., Corvea-Gomringer, R. 2019. Seedling
production of Bertholletia excelsa in response to seed
origin and position inside fruit. Revista Brasileira de
Ciéncias Agrdrias 14: 1-9.

Dutra, F.V., Cardoso, A.D., Morais, O.M., Viana, A.ES.,
Melo, T.L., Cardoso Junior, N.S. 2017. Caracteristicas fisicas
e quimicas de acessos de umbuzeiros (Spondias tuberosa
Arr. Cam). Revista de Ciéncias Agrdrias 40: 814-822.

Edmond, J.B., Drapala, W.J. 1958. The effects of
temperature, sand and soil, and acetone on germination
of okra seeds. Proceedings of American Society of
Horticultural Science 71: 428-434.

Freitas, T.P., Freitas, T.A.S., Campos, B.M., Fonseca, M.D.S.,
Mendonca, A.V.R. 2013. Morfologia e caracterizacdo da
germinacdo em funcdo da posicdo das sementes no
fruto de sabid. Scientia Plena 9: 1-9.

Goncalves, L.G.V., Andrade, F.R., Marimon Junior, H.,
Schossler, T.R., Lenza, E., Marimon, B.S. 2013. Biometria
de frutos e sementes de mangaba (Hancornia
speciosa Gomes) em vegetacdo natural na regido leste
de Mato Grosso, Brasil. Revista de Ciéncias Agrdrias 36:
31-40.

Gonzdlez-Esquinca, A.R., De-La-Cruz-Chacén, |,
Dominguez-Guty, L.M. 2015. Dormancy and germination
of Annona Macroprophyllata (Annonacece): The
importance of the micropylar plug and seed position in
the fruits. Botanical Sciences 93: 509-515.

Greco, S.M.L., Peixoto, J.R., Ferreira, L.M. 2014. Avaliacdo
fisica, fisicoquimica e estimativas de par@metros
genéticos de 32 gendtipos de maracujazeiro-azedo
cultivados no distrito federal. Bioscience Journal 30: 360-
370.

Hansen, O.AS., Cardoso, R.L., Fonseca, A.A.O., Viang,
E.S., Hansen, D.S., Barreto, N.S.E. 2013. Desenvolvimento
e avaliacdo da estabilidade de néctar de mangaba.
Magistra 25: 148-156.

Lessa, B.F.T., Almeida, J.P.N., Pinheiro, C.L., Nogueira,
F.C.B., Medeiros Filho, S. 2014. Germinagdo e crescimento
de pléntulas de Enterolobium contortisiiquum (Vell.)
Morong em funcdo da localizacdo da semente no fruto
e regimes de temperatura. Bioscience Journal 30: 1474-
1483.

Lorenzi, H. Arvores brasileiras: manual de identificacdo e
cultivo de plantas arbéreas nativas do Brasil. 7 ed. Instituto
Plantarum de Estudos da Flora: SGo Paulo, 384 p., 2016.

Machado, C.G., Oliveira, S.S.C., Cruz, S.C.S., Mendonca,
N.G. 2016. Biometria e caracterizacdo morfoldgica
de sementes de araticum oriundas de matrizes de
Palminépolis-GO. Global Science and Technology 9: 41-
47.

Comunicata Scientiae, v.13: €3539, 2022



Silva et al. (2022)

Physical and fruit region characterization of...

Maguire, J.D. 1962. Speed of germination aid in selection
and evaluation for seeding and vigour. Crop Science 2:
176-177.

Mendonca, A.V.R., Passos, L.G., Victor Junior, V.V., Freitas,
T.AS., Souzaq, J.S. 2014. Producdo e armazenamento de
sementesde Poincianella pyramidalis (Tul.) L. P. Queiroz,
em resposta a diferentes ambientes de coleta. Agrdria
9: 413-419.

Mendonca, A.V.R., Freitas, T.A.S., Souza, LS., Fonseca,
M.D.S., Souza, J.S. 2016. Morfologia de frutos e sementes
e germinacdo de Poincianella pyramidalis (Tul.) L. P.
Queiroz, comb. Nov. Ciéncia Florestal 26: 375-387.

Nunes, C.R., Bernardes, N.R., Gldéria, L.L., Oliveira, D.B.
2012. Flavonoides em Annonaceae: ocorréncia e
propriedades bioldgicas. Vértices 14: 38-57.

Oliveira, M.E.B., Guerra, N.B., Maia, A.H.N., Alves, R.E.,
Matos, N.M.S., Sampaio, F.G.M., Lopes, M.M.T. 2010.
Caracteristicas quimicas e fisico-quimicas de pequis
da Chapada do Araripe, Ceard. Revista Brasileira de
Fruticultura 32: 114-125.

Pereira, M.O., Navroski, M.C., Hoffmann, P.M., Grabias,
J., Blum, C.T., Nogueira, A.C., Rosa, D.P. 2017. Qualidade
de sementes e mudas de Cedrela fissilis Vell. em funcdo
da biometria de frutos e sementes em diferentes
procedéncias. Revista de Ciéncias Agroveterindrias 16:
376-385.

Pimenta, A.C., Silva, P.S.R., Zuffellato-Ribas, K.C., Koehler,
H.S. 2014. Caracterizacdo de plantas e de frutos de
araticunzeiro (Annona crassiftora  mart.) nativos no
cerrado Mato Grossense. Revista Brasileira de Fruticultura
36: 892-899.

Pimenta, A.C., Zuffellato-Ribas, K.C., Panobianco, M.,
Koehler, H.S.2019. Giberelinana superacdo de dorméncia
de sementes de araticunzeiro (Annona crassiflora Mart. —
Annonaceae. Global Science and Technology 12: 79-86.

Santos, M.B., Cardoso, R.L., Fonseca, A.A.O., Conceicdo,
M.N.2011.Caracterizacdo e qualidade de frutos de umbu-
cajd (Spondias tuberosa x S. mombin) provenientes do
Recoéncavo Sul da Bahia. Revista Brasileira de Fruticultura

32: 1089-1097.

Silva, E.A.A., Melo, D.L.B., Davide, A.C., Bode, N., Abreu,
G.B., Faria, J.M.R., Hilhorst, HW.M. 2007. Germination
ecophysiology of Annona crassiflora seeds. Annals of
Botany 99: 823-830.

Silveira, M.B., Silva, E.C., Ferreira, N.C.F., Peixoto, N.,
Oliveira, S.A.2019. Superacdo de dorméncia de sementes
de araticum do Cerrado. Biodiversidade 18: 82-90.

Wu, S.B., Long, C., Kennely, E.J. 2013. Phytochemistry and
health benefits of jabuticaba, an emerging fruit crop
from Brazil. Food Research International 54: 148-59.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships
that could be construed as a potential conflict of inferest.

All the contents of this journal, except where otherwise noted, is licensed
under a Creative Commons Attribution License attribuition-type BY.

Comunicata Scientiae, v.13: €3539, 2022



