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ABSTRACT: Dormancy is the condition in which viable seeds do not germinate
even under favorable environmental conditions. There are divergences in the
literature regarding the presence of dormancy in seeds of forest species, the type
of dormancy and the recommended treatment. Dormancy is a crucial adaptive
mechanism, ensuring staggered germination and survival under harsh
environmental conditions. In addition to perpetuating the species, it contributes to
the formation of seed banks in the soil, essential for natural regeneration. The
objective of this study was, through a literature review, to report divergences
regarding the existence and type of dormancy in the seeds of 85 forest species
among native and exotic to the flora of Brazil and to present inconclusive cases,
which require evaluation by the scientific community. For this, a bibliographic
survey on studies on the dormancy of seeds of these species was carried out. The
literature review allowed gathering 249 articles, with which seed dormancy was
ratified and not ratified in 78 and 17%, respectively, of the 85 species. For 5% of
the species studied, it was not possible to state that they were dormant or not due
to the scarcity of information in the literature. In species with dormancy, the
predominant type is physical, and the mechanical and chemical scarification
techniques are used for dormancy overcoming in 41.5 and 31% of the studies,
respectively. The present study found and pointed to the need for further research
to clarify the existence of dormancy in certain species, as well as the type and the
adoption of appropriate treatment to overcome dormancy.

Dorméncia de sementes de espécies florestais nativas e
exoticas no Brasil: uma revisao

RESUMO: A dorméncia é a condi¢cdo em que sementes vidveis ndo germinam
mesmo sob condi¢cBes ambientais favoraveis. Constata-se, na literatura, que ha
divergéncias quanto a presenca de dorméncia em sementes de espécies florestais,
sobre o tipo e o tratamento recomendado. A dorméncia € um mecanismo
adaptativo crucial, garantindo uma germinagédo escalonada e a sobrevivéncia em
condigBes ambientais adversas. Além de perpetuar as espécies, contribui para a
formacédo de bancos de sementes no solo, essenciais para a regeneracdo natural O
objetivo deste estudo foi, por meio de revisdo de literatura, relatar divergéncias
quanto a existéncia e tipo de dorméncia nas sementes de 85 espécies florestais
entre nativas e exdticas a flora do Brasil e apresentar casos inconclusivos, que
requerem avaliagdo da comunidade cientifica. Para isso, foi realizado
levantamento bibliografico sobre estudos a respeito da dorméncia de sementes
dessas espécies. A revisdo de literatura permitiu reunir 249 artigos, com 0s quais
a dorméncia nas sementes foi ratificada e ndo ratificada em 78 e 17% das 85
espécies. Para 5% das espécies estudadas, ndo foi possivel afirmar serem
dormentes ou ndo devido a escassez de informagdes na literatura. Nas espécies
com dorméncia, o tipo predominante é a fisica, sendo utilizada as técnicas de
escarificacdo mecanica e quimicas em 41,5 e 31%, respectivamente, para a
superacdo de dorméncia. O presente trabalho constatou e sinalizou a necessidade
de mais estudos para esclarecer a existéncia de dorméncia em certas espécies,
assim como o tipo e a ado¢do do tratamento adequado para a superacdo de
dorméncia.
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Introduction

Dormancy in orthodox seeds is a strategy
acquired by species in the course of evolution.
Germination does not occur even if the seeds are
under environmental  conditions  considered
adequate, such as water, light and temperature (Silva
et al. 2018).

Dormancy can be primary or secondary.
Primary dormancy occurs before dispersal, so the
seeds are released from the mother plant already with
this condition (CARDOSO 2004; BEWLEY et al.
2013). Secondary dispersion, on the other hand,
occurs after dispersal and can be acquired gradually
when the seed is under unfavorable conditions
(CARDOSO 2004; BEWLEY et al. 2013).

Dormancy can be classified according to the
mechanisms  involved, being divided into
endogenous and exogenous (Marcos-Filho 2015).
Endogenous dormancy can be physiological,
morphological or  morphophysiological, and
exogenous dormancy can be physical, chemical or
mechanical (Baskin and Baskin 2004). The causes of
dormancy are: impermeability of the seed coat to
water; impermeability of the protective cover to gas
exchange; mechanical resistance imposed by the
seed coat, pericarp or reserve tissues; action of
substances that inhibit embryo germination; and
immaturity (Silva et al. 2018).

As dormancy is regulated by a series of
factors, including genetic, environmental, and
physiological factors (Nonogaki 2019; Santos et al.
2020), its intensity is not the same in different
species, and there may also be lots of the same
mother plant with heterogeneous germination and
vigor, due to the maturity of the seeds (Nakabayashi
et al. 2012, Bewley et al. 2013, Barral et al. 2020).

Dormancy in forest seeds is a relevant topic
for seed technology, since it is directly related to
success in seed production, storage and germination,
which are fundamental steps for reforestation
programs, as well as species conservation (Baskin
and Baskin 2014). In Brazil, the document that
guides the procedures for germination of forest
species is called Instrucbes para Analises de
Sementes de Espécies Florestais - RAS Florestal
(Brasil 2013), hereinafter referred to as RAS
Florestal. However, divergent information regarding
the classification of dormant seed species is
frequently identified, highlighting the need for a
more current and improved analysis of the species
and recommendations to treat dormancy.

It is important to understand that there is a
multitude of correlated processes that affect
germination responses and that include from post-
maturity seed deterioration to the induction of
secondary dormancy, which can operate
simultaneously or independently. Thus, any absence
of germination should not be immediately attributed
to the phenomenon of dormancy (SILVEIRA 2013).
Therefore, according to Baskin et al. (2006), any
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conclusion about seed dormancy without an
adequate methodology is inaccurate.

Authors such as Silveira (2013) and
Kildisheva et al. (2020) have suggested some
requirements that should be employed in order to
standardize research on seed dormancy, from
collection with details of the location (geographic
position and habitat characteristics), collection
period and number of mother plants, going through
evaluation of the physical characteristics of the seed,
storage conditions, previous analysis of viability,
interval between collection and the germination test,
up to the criteria of the germination test and the
duration of the experiment.

Silveira (2013) also emphasizes that such
information is vital to isolate other mechanisms that
can create biased information, especially when it
comes to the diversity of tropical forest species
native to Brazil.

The objective of this study was, through a
literature review, to report divergences regarding the
existence and type of dormancy in the seeds of 85
forest species and to present inconclusive cases,
which require evaluation by the scientific
community.

Material and Methods

For this study, the basis used was data from
the RAS Florestal document (Brasil 2013), which
describes instructions on methods for overcoming
dormancy of forest species. RAS Florestal does not
present the type of dormancy of the seeds, especially
native ones, but indicates the pre-germination
treatment for conducting germination tests.

Species with indication for pre-germination
treatments related to overcoming dormancy were
selected for the present study. Subsequently, the
literature review was carried out and academic
papers were selected through the integration of three
steps: (1) identification of the electronic database
and definition of search criteria, (2) definition of
parameters for data collection, and (3) analysis and
synthesis of the results.

The electronic databases used were the
CAPES Journal Portal, Google Scholar and the
Science Direct platform, with the following search
criteria: name of each species; name of each species
+ dormancy; species + overcoming dormancy;
species + pre-germination treatment; species +
germination test; species + germination. The
bibliographic search was carried out during the
months of April to August 2021 and no time
restriction filter was applied. The collection
parameters for the choice of literature considered the
title and abstract of the papers and, in addition to
articles, theses and dissertations were also selected.
From these the following information was extracted:
type of dormancy of the species, pre-germination

2312



Souzaet al., 2024

treatments employed, and results of germination
tests.

Results and Discussion
Occurrence of dormancy in forest species

RAS Florestal (Brasil 2013) indicates
dormancy overcoming treatment for 85 species and
the bibliographic survey carried out selected 249
articles that deal with dormancy of these species.
The results are presented in Table 1, and the analysis
showed that 78% of the species had dormancy
ratified, all of which were indicated as having
physical dormancy. 17% of the species mentioned in
RAS Florestal (Brasil 2013) as dormant, according
to studies reported in the literature, do not have
dormancy and germinate without the application of
pre-germination treatment.

Lecythis pisonis is one of these species that
showed 90% germination without dormancy
overcoming treatment (Ataide et al. 2011, Cardoso
and Nakao 2014, Souza et al. 2014). RAS Florestal
(Brasil  2013) also reports dormancy for
Sarcomphalus joazeiro, with the recommendation of
pre-germination treatment, which consists of
immersion in liquid nitrogen for 24 hours. However,
Diogenes et al. (2010) recommend the use of sulfuric
acid for 180 and 240 minutes. Nonetheless, Amaral

et al. (2008) did not identify dormancy in S. joazeiro
seeds, in an experiment carried out in a nursery for
seedling production. Costa et al. (2016) found a high
percentage of emergence of seeds of this species
without application of pre-germination treatments to
overcome dormancy. This leads us to believe that
non-dormant seeds may not germinate due to
unknown factors, extrinsic to dormancy.

For the species Vochysia tucanorum there
also was divergence regarding the existence of
dormancy. Although RAS Florestal (Brasil 2013)
recommends  mechanical  scarification  with
sandpaper to overcome dormancy, according to the
results of Pereira et al. (2011a), there is no dormancy
in these seeds, since they showed high germination
(83 to 100%), both under white light and in the dark.
For Schizolobium parahyba, several authors admit
the existence of dormancy (Table 1). However,
Guerra et al. (1982) observed 83.3% germination in
the control and 96.7% in the treatment with manual
scarification using abrasive material, with 71 and
69% of seedlings formed, respectively. Freire et al.
(2015) mentioned the seed coat dormancy of the
species, but the percentage of germination of seeds
without treatment was 76.25%.

Table 1. Forest species that showed divergences in relation to dormancy according to the literature consulted from

April to August 2021.

Species Common Type of Reference
name dormancy
Amburana cearensis (Allem.)  Umburana DNC Angelim et al. (2007), Cunha and Ferreira
A.C.Smith macho (2003), Lopes et al. (2014).
Bowdichia virgilioides Kunth Sucupira Physical Albuquerque et al. (2007), Smiderle and Souza
(2003), Santos et al. (2020).
Calophyllum brasiliense Guanandi Physical Silva et al. (2014), Torres (2008), Jesus (2010),
Cambess. Silva (2005).
Cariniana estrellensis (Raddi) Jequitiba DNC Silva et al. (2014), Régo and Possamai (2004),
Kuntze Kopper et al. (2010).
Cariniana legalis (Mart.) Jequitiba- DNC Régo and Possamai (2004).
Kuntze rosa
Centrolobium tomentosum Arariba DNC Carvalho (2006a).
Guill. Ex Benth.
Commiphora leptophloeos Imburana- DNC Carvalho (2006a).
(Mart.) J.B.Gillett. de-cambao
Copaifera langsdorffii Desf. Copaiba Physical Pereira et al. (2013a), Andreani Junior et al.
(2014).
Croton floribundus Spreng. Capixingui DNC Paoli et al. (1995), Castro et al. (2018), Abdo
and Paula (2006).
Euterpe oleracea Mart. Acai DNC Nascimento and Silva (2005), Gama et al.

(2010), Pivetta and Luz (2013), Honorio et al.
(2017), Oliveira and Schwartz (2018).

Genipa americana L.

Jenipapeiro DNC

Figliolia & Silva (1998), Andrade et al. (2000),
Ferreira et al. (2007),
Prado Neto et al. (2007).

Jatropha curcas L. Pinhédo
manso

Physical

Ferreira et al. (2020), Moreira et al. (2015),
Pessoa et al. (2012), Mota et al. (2012), Neves
et al. (2009).
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Table 1. Forest species that showed divergences in relation to dormancy according to the literature consulted

from April to August 2021. Continued...

Lecythis pisonis Cambess. Sapucaia DNC Souza et al. (2014), Ataide et al. (2011),
Cardoso and Nakao (2014).
Phoenix dactylifera L. Tamareiras DNC Costa and Aloufa (2010).
Pinus echinata Mill. Pinheiro WoC -
Piptadenia gonoacantha Pau-Jacaré DNC Carvalho (2004b), Santos et al. (2015).
(Mart.) J.F.Macbr.
Pithecellobium diversifolium  Mata-fome DNC Aradjo et al. (2007), Nascimento et al. (2021).
Benth.
Pityrocarpa moniliformis Rama-de- WoC -
(Benth.) Luckow & R. W. bezerro
Jobson.
Platypodium elegans Vogel Faveiro DNC Pacheco et al. (2007).
Roystonea oleracea (Jacq.) Palmeira- WoC -
O.F. Cook. imperial
Sapindus saponaria L. Saboeiro Physical Oliveira et al. (2012), Diniz et al. (2018), Silva
et al. (2018), Cabral et al. (2019), Lafeta et al.
(2019).
Didymopanax morototoni Morototd DNC Martinez-Meneses et al. (2019), Anastacio et
(Aubl.) Decne. & Planch. al. (2010), Vilarinho et al. (2019).
Schinopsis brasiliensis Engler Bradna Physical Oliveira and Oliveira (2008), Coelho et al.
(2016). Dantas et al. (2008).
Vochysia tucanorum Mart. Pau-de- DNC Castellani & Aguiar (1998), Varela et al.
tucano (2005), Pereira et al. (2011a), Landinho et al.
(2018).
Sarcomphalus joazeiro (Mart.) Juazeiro Physical Barbosa et al. (1999), Lucena et al. (2017),

Hauenschild

Didgenes et al. (2010), Costa et al. (2016),
Alves et al. (2006), Alves et al. (2008).

Notes: DNC - dormancy not confirmed; WoC - without classification.

Paoli et al. (1995) reported germination of
Croton floribundus seeds on the fourth day, without
treatment. Abdo and Paula (2006) observed
germination on the eighth day, with the appearance
of the first seedlings on the 12th day after setting up
the experiment, with up to 92% germination, not
recommending treatment to overcome dormancy for
the seeds of this species. Castro et al. (2018) obtained
100% of normal seedlings without application of
pre-germination treatment, diverging from the
recommendation of RAS Florestal (Brasil 2013).

There is no consensus in the literature
regarding the existence of dormancy in Amburana
cearensis. Cunha and Ferreira (2003) describe
aspects of seed morphology and, according to the
authors, germination begins with the emergence of
primary root 5 days after sowing, confirming that
this species does not have dormancy. Angelim et al.
(2007) describe that, although the seeds have a
resistant seed coat, scarification did not favor
germination and, probably, the seeds do not have
seed coat dormancy. Corroborating the previous
information, Lopes et al. (2014) reported that A.
cearensis seeds harvested at 54 days after anthesis
showed germination of 94%, which suggests that this
is the ideal point of physiological maturity.

Braga et al. (2007) conducted a study on
storage (12 consecutive months) and overcoming
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dormancy in seeds of Plathymenia reticulata. Seeds
stored until the fifth month showed germination
above 90%, while untreated seeds germinated above
90% only in the first month, with significant
differences in the months representing longer
storage. Thus, the authors concluded that the
treatment with sandpaper promoted higher
germination rates compared to the control.
Therefore, the storage time reduces the germination
power of P. reticulata, which may indicate that the
species is not dormant, but may acquire secondary
dormancy.

In experiments carried out with Parkia
multijuga, Pelissari et al. (2013) evaluated the
control for 90 days and the other treatments for 40
days, since there was no established criterion on the
time that should be waited for the seed to germinate.
Pereira et al. (2013) stated that they did not expect
the emergence of Copaifera langsdorffii seeds,
since, when searching for information in the
literature, some authors indicated the existence of
dormancy for this species (Bezerra et al. 2002,
Saloméo et al. 2003). However, as high emergence
was obtained in greenhouse their experiments, not
differing statistically between the treatments, they
concluded that the seed lot used probably did not
have dormancy or the intensity of dormancy was
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low, which indicates that a seed lot collected at
maturity tends not to have dormancy.

Genipa americana is a species considered by
RAS Florestal (Brasil 2013) to have dormant seeds,
but the articles in this review did not report
dormancy. At temperatures of 20-30 °C and 30 °C,
germination ranged from 75 to 90% (Figliolia and
Silva 1998). Andrade et al. (2000) observed
germination of 90.3, 86.7 and 89.3% at temperatures
of 25, 30 and 35 °C, respectively. Prado Neto et al.
(2007) evaluated pre-imbibition of G. americana
seeds in plant regulator and stimulant and observed
no advantage for germination. Euterpe oleracea was
also an example of species with conflicting
information regarding the existence of dormancy in
the seeds. RAS Florestal (Brasil 2013) suggests pre-
germination treatments for the species. However,
Nascimento and Silva (2005) and Gama et al. (2010)
demonstrated that E. oleracea seeds germinate
without the need to apply dormancy overcoming
treatments. Pivetta and Luz (2013) used scarification
for these seeds, but found no good results, so they
did not recommend its adoption. The authors report
some studies that were also unsuccessful with the
adoption of scarification in species of the genus
Euterpe sp. According to Oliveira and Schwartz
(2018), seeds are not dormant and the regeneration
of the species normally occurs by seedling
production.

For Silva et al. (2006), the occurrence of seed
coat dormancy in Erythrina crista-galli L. seeds was
a contradictory subject. The authors mentioned that
some authors state that germination occurs easily
and other authors recognize the existence of seed
coat dormancy. For Lazarotto et al. (2011),
Erythrina crista-galli seeds showed low germination
in the tenth week after anthesis, developing
dormancy after physiological maturity.

For some species, data in the literature were
scarce, making it impossible to obtain accurate
information, as was the case of Calophyllum
brasiliense. According to Silva (2005), the seed did
not show dormancy, while Jesus (2010) stated that
there is physical dormancy due to the rigid endocarp.

Analysis of the evaluated studies showed
fragile evidence for dormancy in some species
(Spondias tuberosa, Schizolobium amazonicum,
Sarcomphalus joazeiro) (Costa et al. 2001, Cruz and
Carvalho 2006, Costa et al. 2016, Lucena et al.
2017). In some of these studies, the seeds used as
control treatment showed high germination, or there
was no significant difference in the germination of
treated and untreated seeds.

In view of the above, inconsistencies were
found in the information regarding the existence of
dormancy in the species studied, highlighting the
need for other experiments to clarify the
establishment of dormancy.
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Types of dormancy in forest species

In the forest species evaluated in this study,
the predominant type of dormancy was exogenous of
the physical type, which was overcome with
chemical or mechanical scarification. Treatments
with scarification and immersion in water showed
good results in overcoming dormancy and were
widely used methods (Schmidt 2000, Azeredo et al.
2010). According to the survey, 41.5% of the studies
concluded that mechanical scarification is the most
efficient method for overcoming dormancy, while
31% pointed to chemical scarification (Figure 1).

Bioregulators
Stratification

Heat treatment

Cutting

Immersion in hot water

Chemical scarification

Mechanical scarification 41,5%

Figure 1. Most efficient treatments for overcoming
dormancy according to the literature consulted from
April to August 2021.

According to the literature review, more
detailed studies are needed on the type of dormancy
for some species. The correct understanding of the
type of dormancy of the species is of fundamental
importance for choosing the appropriate pre-
germination treatments. Kramer and Zonetti (2018)
reported that Trema micranta has embryonic
dormancy, while Varela et al. (2005) stated that
germination is prevented by the seed coat. According
to Varela et al. (2005), temperature may be
associated with overcoming such dormancy, because
it is a pioneer species, so these authors indicate
alternation of temperatures for overcoming
dormancy. Kramer and Zanetti (2018) consider the
existence of seed coat dormancy in Trema micranta
seeds and recommended the use of concentrated
sulfuric acid as a pre-germination treatment. It is
important to note that the dormancy caused by seed
coat impermeability to water can also be overcome
when the seeds are subjected to temperature
alternation, which causes thermal shock and can, to
a certain extent, simulate soil temperature
fluctuations (Figliolia et al. 1993). Nevertheless, it is
pertinent to think that, in some cases, the temperature
did not promote dormancy overcoming, but rather
provided the seeds with the necessary conditions for
germination. After all, every species has an optimal
temperature, at which there is maximum expression
of germination in the shortest time (Cardoso 2009).
The definition of optimal germination conditions for
a species does not represent a mechanism for
overcoming dormancy. In this context, it is likely
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that the seeds were quiescent until they were
subjected to the ideal conditions for germination.
Among the evaluated studies on dormancy,
two can be highlighted for the investigation on the
physiological and cytological aspects of Mauritia
flexuosa embryos (Silva et al. 2014, Veloso et al.
2016). Silva et al. (2014) report that the dormancy of
M. flexuosa is physiological, but not embryonic,
since the germination of the embryos in vitro was
greater than 90%. The authors recommend removing
a structure called operculum, which would be
responsible for preventing embryonic expansion.

Pre-germination treatments for overcoming
dormancy in seeds

For several species, more than one study on
dormancy overcoming was found and, consequently,
different methods were recommended.

Martins et al. (2008a, b) and Martins and
Nakagawa (2008) carried out studies on overcoming
dormancy in Stryphnodendron polyphyllum and
Stryphnodendron adstringens. For S. adstringens in
two of the studies, Martins et al. (2008 a,b)
recommend overcoming dormancy using sulfuric
acid for 60 minutes. Martins and Nakagawa (2008)
recommend sulfuric acid for 45 minutes or the use of
sandpaper. The time difference in the exposure of
seeds to sulfuric acid must be taken into account
because it is known that the time of permanence of
the seed in the acid can damage the embryo.

For Delonix regia, Lima et al. (2013)
consider that the best treatment was mechanical
scarification, but Ataide et al. (2012), despite
considering this method efficient, state that it is not
the best treatment because it impairs the formation
of seedlings. Other authors have considered that
immersion in hot water is the best treatment
(Rodrigues et al. 2012, Kramer and Zonetti 2018,
Oliveira et al. 2018).

For Acrocomia aculeata, different methods
have been proposed, such as the removal of the
operculum (Ribeiro et al. 2011), the use of regulators
associated with the removal of the opercular
tegument (Oliveira et al. 2013), stratification at 35
°C (Rodrigues-Junior et al. 2016) and mechanical
scarification (Rubio Neto et al. 2014). Although
different values of germination were obtained after
using these methods, the results were not
satisfactory, regardless of the method employed. In
addition to these inconsistencies, there are species
for which studies need to be expanded with the use
of better established criteria, as the methods used did
not achieve the expected success in the germination
of seeds of species such as A. aculeata.

For Schizolobium parahyba, there are three
recommendations in the literature on overcoming
dormancy for seeds (Souza et al. 2012, Freire et al.
2015, Carlos et al. 2017), which are temperature
alternation, mechanical scarification and the use of
sulfuric acid. Considering the ease and cost of
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application, the method of alternating temperatures
is the most feasible for this species, but the method
that promoted the best germination was mechanical
scarification.

Divergences or contradictions about the
methods for overcoming dormancy were also
evident in Guazuma ulmifolia. While Nunes et al.
(2006) stated that sulfuric acid should not be used to
overcome dormancy in this species, Costa Filho et
al. (2011) recommended increasing the time of
exposure to sulfuric acid. The authors call attention
to the divergences in the recommendations,
justifying them with differences between seed lots
and in the temperature and photoperiod of the
experiments. On the other hand, Pereira et al. (2013)
found no difference between the application of
sulfuric acid for 20 minutes and heat treatment, the
latter being the most appropriate.

Among the treatments used to overcome
dormancy in Senna multijuga are chemical
scarification, immersion in hot water at 100 °C and
scarification with sandpaper (Lacerda et al. 2004,
Mori et al. 2012, Pinto 2013), and the best results
were obtained with scarification using sandpaper.

Campos (1986) worked with ruminated and
non-ruminated Spondias tuberosa seeds, obliquely
cut or not, and with gibberellic acid concentrations.
The author considered that the oblique cut was the
best treatment for Spondias tuberosa germination.
Oblique cut in the distal part of the S. tuberosa seeds
was efficient in overcoming dormancy, even
favoring greater uniformity of emergence. The
authors also recommended gibberellic acid to obtain
more vigorous seedlings, although it did not have a
significant effect on the percentage of germination.

Conclusion

Analysis of the 249 articles allows us to
consider that, in part of the studies evaluated, the
adoption of pre-germination methods is not related
to overcoming dormancy, but to the acceleration
and/or uniformity of germination. Many species
have slow germination, but are considered dormant,
so the treatments serve to accelerate germination,
expressed in most studies as the germination speed
index.

This study also showed that there is confused
understanding about the uniformity and overcoming
of dormancy or non-uniformity in germination with
dormancy.

The survey showed that the most common
method for overcoming dormancy of forest species
is  mechanical scarification, but chemical
scarification, with immersion in sulfuric acid and
immersion in hot water also stand out. However,
many of these methods are not feasible and in
management can reveal many difficulties, especially
when applied to large seed lots. The efficiency of the
methods depends on the species being treated and on
the intensity of dormancy in the seeds.
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In addition, inconsistencies were found in the
literature not only in relation to the species being
dormant or not, but also in relation to the type of
dormancy, and to the pre-germination treatments
adopted. The imprecision of the information causes
repetitions of studies that do not reach conclusive
results, so more in-depth studies on dormancy in
these species are important and necessary.
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