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ABSTRACT – The Brazilian guava (Psidium guineense Swartz) is seed-propagated and, being native to the
Caatinga biome, may frequently have uneven germination.Thus, we aimed to evaluate the synchronization
of the in vitro seed germination of three accessions of the Brazilian guava, using water, polyethyleneglycol
(PEG 6000), and potassium nitrate (KNO3) at different potentials and times of osmotic priming. Seeds from
three accessions of the Brazilian guava (Y85, Y93,and Y97) from the UNEB/BA Germplasm Active Bank
were subjected to the following pretreatments: -0.6, -1.0, -1.4, and -1,8 MPa PEG 6000; 10 and 20% KNO3for 24h; 10 and 20% KNO3for 48h; water for 24 and 48h; and non-primed seeds as the control. The experimental
design was therefore a 10x3+1 factorial scheme. We assessed the germination percentage (G), mean germination
time (MGT), germination speed (GS), and germination speed index (GSI). Data was subjected to analysis of
variance followed by a means test (Duncan at 5% probability) and regression. There was interaction between
the priming treatments and accessions for all evaluated features, except G. PEG 6000 decreased the MGT
(from 6 to 8 days) and increased GS and GSI of seeds from all three accessions at potentials -1.0 to -1.5
MPa.Water-priming had a positive effect on MGT, GS, and GSI of accession Y85 seeds. KNO3 negatively
affected germination of seeds from all three accessions. Thereby, we could synchronize seed germination of
accessions Y85 and Y97 with PEG 6000.
Keywords: Caatinga; Brazilian guava; Germination.

SINCRONIZAÇÃO DA GERMINAÇÃO DE SEMENTES DE Psidium guineense
Sw. in vitro USANDO CONDICIONAMENTO OSMÓTICO

RESUMO – O araçá (Psidium guineense Swartz) é propagado por sementes e por ser uma espécie silvestre
da Caatinga pode apresentar desuniformidade na germinação. Assim, objetivou-se avaliar a sincronização
da germinação in vitro de sementes de três acessos de araçá, utilizando-se água, polietilenoglicol (PEG 6000)
e nitrato de potássio (KNO3) em diferentes potenciais e tempo de condicionamento osmótico. Sementes de
três acessos de araçá (Y85, Y93 e Y97) do Banco Ativo de Germoplasma /UNEB-BA foram submetidas aos
tratamentos pré-germinativos: PEG 6000 a - 0,6 MPa; PEG 6000 a -1,0 MPa; PEG 6000 a -1,4  MPa e
PEG 6000 a  -1,8 MPa; 10% KNO3/24h; 20% KNO3/24h; 10% KNO3/48h; 20% KNO3/48h; água/24h; água
/48h e testemunha - sementes não condicionadas, formando um fatorial 10x3+1. Avaliou-se porcentagem
de germinação (G%), tempo médio de germinação (TMG), velocidade de germinação (VG) e índice de velocidade
de germinação (IVG). Os dados foram submetidos à análise de variância, seguido de teste de médias (Duncan
a 5%) e regressão. Houve interação entre tratamentos de priming e acesso para todas as características
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avaliadas, exceto G%. O PEG 6000 reduziu o TMG (6 a 8 dias) e aumentou a VG e IVG das sementes dos
três acessos de araçá nos potenciais de -1,0 a -1,5 MPa. O priming em água promoveu efeito positivo no
TMG, VG e IVG no acesso Y85. O KNO3 interferiu de forma negativa na germinação dos três acessos estudados.
Dessa forma, foi possível sincronizar a germinação de sementes de araçá dos acessos Y85 e Y97 com PEG
6000.
Palavras-chave: Caatinga; Araçá; Germinação.

1. INTRODUCTION
The Brazilian guava (Psidium guineense Swartz)

belongs to the Myrtaceae family and is native to the
tropical America, being found from Southern Mexico
to Northern Argentina and Brazil (GONZÁLEZ et al.,
2005; SANTOS et al., 2014; SOBRAL et al., 2015). This
fruit species is widely distributed across several Brazilian
biomes, including the Caatinga.

The species is commonly known in Brazil as “araçá
verdadeiro”, “araçá do campo”, or “goiabinha
selvagem”, among others. It has a great economic
potential, both for medicinal use, due to its antimicrobial
(GONZÁLEZ et al., 2005; FERNANDES et al., 2012),
pharmacological, and antibacterial properties
(RODRIGUES et al., 2014), and for direct industrial
use, as candy, jam, jelly, or ice cream. It may also be
consumed in natura, being appreciated for having
high vitamin C contents (SANTOS et al., 2014). The
species is also used as a source of resistance against
the gall-inducing nematode Meloidogyne enterolobii,
which has been decimating guava plantations (Psidium
guajava L.), one of the major cultivated fruit species
in several regions in Brazil.Such resistance can be
used either through the interspecific transfer of
resistance genes or through grafting, as P. guineense
yields a resistant rootstock.

The semiarid region of Bahia state, Brazil, has
genetically diverse populations of P. guineense, with
good, desirable plant and fruit features (SANTOS
et al., 2014). However, such diversity is at risk, due
to constant deforestation in the areas of natural
occurrence of the species.

The Germplasm Active Bank (GAB) of Bahia State
University (UNEB), located in Juazeiro municipality,
is composed of 103 accessions of P. guineense collected
during 2010 in six municipalities of the semiarid region
of Bahia state. The accessions are stored in cold
chamber at 10ºC and 40% relative humidity. A total
of 37 accessions of the available germplasm had their

genetic diversity characterized based on plant and
fruit features (SANTOS et al., 2014). The other
accessions have not yet been characterized, and many
mother plants no longer exist in the wild, having been
cut for the implementation of commercial plantations
or pastures. Thus, it is increasingly necessary to keep
these seeds in good storage conditions in order to
avoid loss of genetic diversity.  Doing so, it would
enable further studies to be performed with the species,
particularly approaching its unexplored potentialities.

Santos et al. (2015) studied seed germination of
four P. guineense accessions from the UNEB GAB
and obtained low and uneven germination rates. It
remains unknown whether such unevenness is related
to conditions and time of storage, or is due to intrinsic
features of each accession. Therefore, studies that
evaluate the germinability of seeds of these accessions,
aiming to obtain a faster and mainly more uniform
germination, are necessary, as they would enable future
works on the genetic improvement of these accessions.
Such works are vital, since the species is not easily
propagated vegetatively. So far, propagation of P.
guineense has only been made via seeds.

Several techniques can accelerate and uniformize
seed germination. Seed priming (PEREIRA et al., 2009),
for example, consists in the pre-imbibition of seeds
in either osmotic solutions or water, aiming at enabling
the occurrence of the initial metabolic stages of
germination yet without protrusion of the primary
root (NASCIMENTO, 2004), i.e., seeds complete stages
I and II of imbibition, which are preparatory for
germination, without, however, advancing toward stage
III, which is characterized by cell elongation and
protrusion of the radicle (SANTOS et al., 2008).

Seed priming is promoted by organic osmotic
agents, like polyethylene glycol (PEG 6000 or 8000),
mannitol, or sucrose; or by inorganic ones, like the
salts sodium chloride (NaCl), potassium nitrate (KNO3),and magnesium sulfate (MgSO4). Because they are
osmotically active, KNO3 and PEG reduce the water
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potential of the solution, enabling a control over the
imbibition level and thus contributing to enhance
germination and seed vigor (DIAS et al., 2012).

Despite having been initially proposed for the
germination of seeds of vegetable species, the seed
priming technique has been successfully used in the
germination of other crop species, such as Cnidoscolus
juercifolius (SILVA et al., 2005), cotton, maize (MURUNGU
et al., 2005), sweet maize (OLIVEIRA et al., 2007),
Anadenanthera colubrina (REGO et al., 2007), seashore
paspalum (SHIM et al., 2008), Stryphnodendron
spp.(KISSMANN et al., 2010), sorghum (PATANÈ et
al., 2009; OLIVEIRA; GOMES FILHO, 2011), Caesalpinia
pyramidalis (ANTUNES et al., 2011), Pinus bungeana
(GUO et al., 2012), Cercis siliquastrum (HARONI et
al., 2015), and Brazilian guava (MASETTO et al., 2014;
SANTOS et al., 2015).

In view of the exposed, we aimed to evaluate the
synchronization of the in vitro seed germination of
three accessions of the Brazilian guava, using water,
PEG 6000, and KNO3 in different times and potentials
of osmotic priming.

2.  MATERIAL AND METHODS
The assays were conducted in the Laboratory of

Plant Tissue Culture II, in the Institute of Biotechnology
Applied to Agriculture (BIOAGRO) of the Federal
University of Viçosa (UFV), Viçosa municipality, Minas
Gerais state, Brazil, from November 2013 through March
2014.

Seeds of the three P. guineense accessions were
collected in 2010 at Bahia state, Brazil, in the municipalities
of Campo Formoso (accession Y85), Senhor do Bonfim
(Y93), and Jacobina (Y97), and stored for four years
in cold chamber at 10 ºC and 40% relative humidity,
in the UNEB GAB.

A total 440 seeds of each accession were obtained
from the UNEB GAB, disinfected in a laminar flow hood
under aseptic conditions by immersion in 70% ethanol
for 1 min. Then, they were immersed into a commercial
solution of sodium hypochlorite (NaOCl) with 2% active
chlorine (Super Globo®, Rio de Janeiro, Brazil) for 15
minutes, washed thrice in distilled water, and autoclaved.
After disinfection, 40 seeds from each accession were
allocated to each priming treatment. Treatments were
prepared using: PEG 6000 solutions with osmotic
potentials adjusted according to Villela et al. (1991),

i.e.,-0.6, -1.0, -1.4, and -1,8 MPa; 10 and 20% KNO3for 24 h; 10 and 20% KNO3 for 48h; water for 24 and
48h; and control (non-primed seeds).

The experimental design was completely randomized
in a 10 x 3 +1 factorial scheme (pretreatments x accessions
+ control), with four replicates of 10 seeds in each
treatment. Data were subjected to analysis of variance
and, whenever there was significance, means were
compared by Duncan’s test at 5% probability for the
qualitative treatments, and a regression analysis was
performed to fit the models to the data, using statistical
software GENES (CRUZ, 2013).

Seed priming with PEG 6000 was conducted in 250-
mL flasks with rigid caps, containing two Germitest®
paper disks reduced to the diametric size of the flask
bottom, which were humidified with 5 mL of PEG 6000
solution with the respective osmotic potentials, and
autoclaved prior to the onset of the experiment.
Treatments were kept in a growth room at 25 ± 2 ºC
for eight days, with a 16-h photoperiod at a 30 ìmol
m-2 s-1 irradiance, provided by two fluorescent lamps
(Luz do Dia Especial, 20 W, Osram, Brazil). This irradiance
was quantifiedusing a radiometer (LI-COR®, LI-250A
Light Meter).

Priming treatments with KNO3 and water were
conducted in 125-mL Erlenmeyer flasks containing 15
mL of the respective solutions, and autoclaved prior
to the onset of the experiment. Flasks were sealed with
a polyvinyl chloride (PVC) transparent plastic film
(Goodyear, São Paulo, Brazil) and kept on an orbital
shaker (Tecnal, Piracicaba, Brazil) at 110 rpm in a growth
room, at the same above-mentioned conditions.

After proceeding the priming treatments, seeds
were washed thrice with distilled water and autoclaved
in laminar flow under aseptic conditions. Then they
were distributed in 250-mL flasks with rigid caps
containing two Germitest® paper disks reduced to the
diametric size of the flask bottom, humidified with 5
mL of distilled water, and autoclaved prior to the onset
of the experiment. Flasks were kept in a growth room
for 60 days, at the same above-mentioned conditions,
until stabilization of germination.

Evaluations were performedalong 60 days, starting
at three days after the onset of the experiments. We
evaluated the germination percentage; germination
speed, calculated by the number of germinated seeds
per day (LABOURIAU, 1983); germination speed index,
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calculated by the sum of the number of germinated seeds
per day, divided by the number of days between sowing
and germination (MAGUIRE, 1962); and mean germination
time, calculated by counting, on a daily-basis, the
germinated seeds, and then using the equation proposed
by Labouriau (1983).

3. RESULTS
The analysis of variance showed a significant effect

on the interaction between priming treatments and
accessions for all analyzed variables, except germination
percentage (Table 1).

The analysis of variance (Table 2) also revealed
that accessions Y85 and Y97 showed better responses
for germination percentage, mean germination time,
germination speed, and germination speed index when
subjected to the priming treatments. These two accessions

showed no statistical difference, except for germination
speed, which was higher in Y97 seeds. Accession Y93
showed significantly lower means for all analyzed
variables, thus responding negatively to the priming
treatments.

Regarding priming treatment means (Table 2), there
was no statistical difference for germination percentage.
Mean germination time differed significantly among
treatments, with a higher decrease at treatments with
PEG 6000 at all tested osmotic potentials, with a reduction
at ca. seven days. The other priming treatments showed
a mean germination time equal to or higher than the
control. The same behavior was observed for germination
speed, which increased at treatments with PEG 6000
and decreased at the other treatments.

Treatments with PEG 6000 and water for 24 h
imbibition did not differ from the control, thus not

Table 1 – Summary of the analysis of variance for variables: germination percentage (G), mean germination time (MGT),germination speed (GS), and germination speed index (GSI), evaluated in the synchronization of seed germination
of three Psidium guineense Swartz accessions (A) subjected to different priming treatments (P).

Tabela 1 – Resumo da análise de variância para as variáveis: porcentagem de germinação (G), tempo médio de germinação(TMG), velocidade de germinação (VG) e índice de velocidade de germinação (IVG) na sincronização da germinação
de sementes obtido da avaliação de três acessos de araçá (A), sob diferentes condicionamentos (Priming– P).

Source of variation Mean squares
DF G MGT GS GSI

Acessions (A) 2 14339.39** 7271. 26** 0.0121** 1.397**
Priming treatments (P) 10 840.61* 375.25** 0.0010** 0.099**
A x P 20 463.56ns 181.95** 0.0003** 0.044**
A/P 22 - 826.43** 0.0014** 0.167**
A/P – 0 2 - 211.39** 0.0005** 0.066**
A/P –-0.6 MPa PEG 6000 2 - 176.55** 0.0015** 0.294**
A/P – -1.0 MPa PEG 6000 2 - 227.2** 0.0018** 0.281**
A/P –-1.4 MPa PEG 6000 2 - 187.39** 0.0014** 0.256**
A/P – -1.8 MPa PEG 6000 2 - 261.27** 0.003** 0.178**
A/P – H2O/24h 2 - 1351.6** 0.0015** 0.214**
A/P – 10% KNO3/24h 2 - 1102.5** 0.0011** 0.115**
A/P – 20% KNO3/24h 2 - 1260.16** 0.001** 0.131**
A/P – H2O/48h 2 - 1168.57** 0.0012** 0.098**
A/P – 10% KNO3/48h 2 - 1474.63** 0.0011** 0.111**
A/P – 20% KNO3/48h 2 - 1669.45** 0.0009** 0.097**
P/A 30 - 246.38** 0.0005** 0.063**
P/Y85 10 - 19.29ns 0.0001* 0.02*
P/Y93 10 - 650.74** 0.0003** 0.025*
P/Y97 10 - 69.11** 0.001** 0.142**
Residue 99 - 11.14 0.00004 0.009**
Total 131     
Mean 70.378 27.19 4.43 0.347
CV (%) 26.76 12.28 14.52 27.18
nsNon-significantat 5% probability by the F-test. * and ** Significantat 5 and 1% probability, respectively, by the F-test.
nsNão significativo ao nível de 5% probabilidade de erro pelo teste F. * e ** Significativo ao nível de 5 e 1% de probabilidade deerro respectivamente, pelo teste F.
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promoting any increase in the germination speed index.
This parameter, however, decreased at treatments with
KNO3 and water for 48 h imbibition (Table 2).

The mean germination time (Figure 1A), germination
speed (Figure 1B), and germination speed index (Figure 1C)
values fit the squared model of regression for all three
accessions.

PEG 6000 treatments decreased the mean germination
time of seeds from all accessions. Accession Y97 showed
reduced values of this parameter in the control treatment
(19.96 days), followed by Y85 (26.62) and Y93 (34.48).
When subjected to the priming treatments, the accessions
showed a reduction in mean germination time of six
to eight days. This parameter decreased with increasing
water stress (i.e., more negative osmotic potentials),
showing the point of maximum decreaseat -1.5 MPa
for accession Y97 (12.32 days) and -1.2 MPa for Y85
and Y93, and decreasing to 20.30 and 26.80, respectively
(Figure 1A).

Seeds of all three accessions showed increased
values of germination speed. Accession Y97 showed
the highest values in relation to Y85 and Y93. In Y97,
the maximum value was observed at -1.0 MPa, decreasing

from -1.2 MPa. In Y85, the maximum increase was observed
at -1.0 MPa, being higher than Y93, in which the maximum
increase occurred at -1.2 MPa (Figure 1B).

Accession Y97 also showed the highest values
for germination speed index, with a maximum increase
of 0.775 day at -1.0 MPa, and decreasing values at
increasingly negative potentials. The same tendency
was observedin Y85, yet with a lower increase, and
maximum decrease at -1.8 MPa. The lowest increase
was observed in Y93 seeds, with maximum increase
at -1.2 MPa (Figure 1C).

Data on mean germination time, germination speed,
and germination speed index from all three accessions
fit the squared model of regression on treatments with
KNO3 for 24 h imbibition (Figure 2).

There was variation among accessions in the
responses to treatments 0, 10, and 20% KNO3. Accession
Y85 showed the highest mean germination time at 0%
KNO3 (water for 24 h imbibition). Accessions Y97 and
Y85 showed similar behavior, but the former showed
a maximum decrease (19.86 days) at ca. 8% KNO3. The
same performance was observed in Y93, with no
significant decrease; it should be noted that seeds

Table 2 – Means for variables: germination percentage (G), mean germination time (MGT), germination speed (GS), andgermination speed index (GSI), evaluated in the synchronization of seed germination of three Psidium guineense
Swartz accessions subjected to different priming treatments.

Tabela 2 – Médias dos três acessos de araçá (Psidium guineense Swartz) e dos tratamentos de priming para as variáveis:porcentagem de germinação (G), tempo médio de germinação (TMG), velocidade de germinação (VG) e índice
de velocidade de germinação (IVG) na sincronização da germinação de suas sementes.

Accession Variables
G MGT GS GSI

Y85 83.41a 21.5a 0.047b 0.41a
Y93 49.77b 41.90b 0.027c 0.147b
Y97 77.95a 18.55a 0.059a 0.49a

Priming treatment Variables
G MGT GS GSI

Control 81.67a 27.02b 0.039c 0.334abcd
-0.6 MPa PEG 6000 80.0a 20.46a 0.053ab 0.474ab
-1.0 MPa PEG 6000 83.33a 20.92a 0.053ab 0.492a
-1.4 MPa PEG 6000 75.83a 20.64a 0.053ab 0.443abc
-1.8 MPa PEG 6000 70.0a 20.37a 0.057a 0.410abcd
H2O/24 h 65.0a 29.58bc 0.042bc 0.317abcd
10% KNO3/24 h 65.0a 30.36bcd 0.040c 0.286bcd
20% KNO3/24 h 63.33a 31.86bcd 0.037c 0.276bcd
H2O/48 h 65.83a 30.04bcd 0.41bc 0.289bcd
10% KNO3/48 h 65.0a 32.66cd 0.037c 0.269cd
20% KNO3/48 h 59.17a 35.13d 0.034c 0.234d

Means followed by the same letter do not differ by Duncan’s test at 5% probability.Médias seguidas pela mesma letra não diferem entre si pelo teste de Duncan a 5 % de probabilidade.
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from this accession took over 50 days to germinate
at 0% KNO3 for 24 h imbibition (Figure 2A).

Treatments with 10 and 20% KNO3 significantly
decreased the germination speed of accession Y85 seeds
(Figure 2B). Accession Y97, on the other hand, showed
increased values of this trait, with a maximum increase
at 10% KNO3. As for accession Y93, KNO3 treatments
caused no increase in germination speed. The same
tendency was observed for the germination speed index
(Figure 2C).

When subjected to the priming treatments with
KNO3 (0, 10, and 20%) for 48 h, seeds showed a similar
performance to the one observed after 24 h imbibition,
with no increase in mean germination time (Figure 3A),
germination speed (Figure 3B), or germination speed
index (Figure 3C) at treatments with 10 or 20% KNO3.The water-priming treatment for 48 h imbibition therefore
yield better results.

4. DISCUSSION
Priming influenced the germination of P. guineense

seeds both negatively and positively, depending on
the accession, priming type, and priming potential.
There was, therefore, an interdependency between the
accessions and priming treatments for the evaluated
traits. This performance has also been observed in
other works, for accessions of P. guineense (SANTOS
et al., 2015) and varieties of Solanum sessiliflorum
(PEREIRA et al., 2012) and Stryphnodendron spp.
(KISSMANN et al., 2010). All these studies corroborate
the findings of Nascimento (2004), who attributes these
variable effects of seed priming to variations among
species, cultivars, and even seed lots of a same species.
According to Pereira et al. (2008), the success of priming
depends on several factors, such as the initial quality
of seeds, the osmotic potential of the solution, and
the osmotic agent used. Genetic factors intrinsic to
the accessions may also affect seed priming.

Figure 1 – Mean germination time (MGT) (A), germination speed (GS) (B), and germination speed index (GSI) (C) evaluatedin the synchronization of seed germination of three Psidium guineense Swartz accessions subjected to different
PEG 6000 treatments (-0.6, -1.0, -1.4, and -1.8 MPa).

Figura 1 – Tempo médio de germinação (A),velocidade de germinação(B) e índice de velocidade de germinação(C) nasincronização da germinação de três acessos de araçá (Psidium guineense Swartz) submetidos a diferentes tratamentos
de PEG 6000 (-0,6; -1,0; -1,4; -1,8 MPa).
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Accessions Y85 and Y97 showed a good
germinability in the control treatment, which may be
related to the initial vigor of seeds or to their intrinsic
genetic factors, as stated. Seeds showed high viability
and vigor even after four years of storage at the UNEB
GAB, which shows that the storage conditions of this
germplasm bank are adequate for the conservation of
seeds of these P. guineense accessions. This factor
may well have interfered with the germination percentages
obtained for the evaluated accessions. However, even
showing good vigor, both accessions responded
positively to treatments -1.0 to -1.5 MPa PEG 6000.
The data corroborate those of Santos et al. (2015), who
obtained similar results for accession Y85 treated with
-1.0 MPa PEG 6000 after one year storage at the UNEB
GAB. Positive results with PEG 6000 have also been
observed in works with other Caatinga plant species,
such as Anadenanthera colubrina (REGO et al., 2007),
Cnidoscolus juercifolius (SILVA et al., 2005), and

Caesalpinia pyramidalis (ANTUNES et al., 2011), with
the maximum and minimum potentials varying depending
on the species and genotype (accession).

When comparing germination between accession
Y85 seeds stored in the UNEB GAB for one year (SANTOS
et al., 2015) and those stored for four years, we observed
that the latter conditions maintain seed vigor and viability,
as the P. guineense seeds showed similar performance
after both storage times.

The mean germination time we observed in seeds
from accessions Y85 and Y97, as well as in non-primed
seeds from accession Y93, were similar to those obtained
by Santos et al. (2015) for accessions Y95 and Y85.
They were higher, however, than the ones observed
by Masetto et al. (2014), who reported a minimum value
of 21 days with -0.87 MPa PEG 6000. In non-primed
seeds, Masetto et al. (2014) observed the beginning
of germination at 35 days after sowing, with a mean

Figure 2 – Mean germination time (MGT) (A), germination speed (GS) (B), and germination speed index (GSI) (C) evaluatedinthe synchronization of seed germination of three Psidium guineense Swartz accessions subjected to different
KNO3 treatments (0, 10, and 20%) for 24 hours imbibition.

Figura 2 – Tempo médio de germinação (A),velocidade de germinação(B) e índice de velocidade de germinação (C) nasincronização da germinação de três acessos de araçá (Psidium guineense Swartz) submetidos a diferentes tratamentos
de KNO3 (0, 10 e 20%) por 24h de embebição.
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germination time of 47 days. The variations observed
by both us and Masetto et al. (2014), as well as the
one observed by Santos et al. (2015), may be related
to storage conditions, local environmental factors at
each site of origin of the seeds, or even to the genetic
variability within P. guineense, a species whose area
of natural occurrence extends throughout several Brazilian
biomes.

Germination speed and germination speed index
varied widely not only among treatments but also among
accessions. These traits significantly increased in response
to PEG 6000 at potentials -1.0 to -1.5 MPa. The highest
values were observed in accession Y97 seeds, which
showed their highest vigor in relation to the other
accessions, followed by Y85 and Y93. According to
Carvalho e Nakagawa (1999), seeds with higher germination
speed indexes are more vigorous. Thus, our results
corroborate those obtained by Santos et al. (2015) for
the same species, and partially corroborate those observed

with other species, such as Stryphnodendron spp.
(KISSMANN et al., 2010), Solanum sessiliflorum
(PEREIRA et al., 2012), and Myracrodruon urundeuva
(VIRGENS et al., 2012), in all of which the priming with
PEG 6000 acted negatively on the increase in germination
percentage, germination speed, and germination speed
index. Such behavior was only observed in accession
Y93 seeds; in the other two accessions, priming influenced
these parameters positively.

According to Marcos Filho (2005), in order for osmotic
priming to be successful, it is required that the evaluated
seeds have low germinability and vigor, as the lowest
is the quality of seeds, the more positive will be the
effects caused by the treatment. However, even though
accession Y93 seeds showed low germinability in the
control treatment compared to accessions Y85 and Y97,
seed priming did not positively affected the germination
synchronization. This could be related to either genetic
features intrinsic to this accession or to seed dormancy.

    

    

Figure 3 – Mean germination time (MGT) (A), germination speed (GS) (B), and germination speed index (GSI) (C) evaluatedin the synchronization of seed germination of three Psidium guineense Swartz accessions subjected to different
KNO3 treatments (0, 10, and 20%) for 48 hours imbibition.Figura 3 – Tempo médio de germinação (A),velocidade de germinação (B) e índice de velocidade de germinação (C) na
sincronização da germinação de três acessos de araçá (Psidium guineense Swartz) submetidos a diferentes tratamentos
de KNO3 (0, 10 e 20%) por 48h de embebição.
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Santos et al. (2015) obtained the imbibition curve of
accession Y85 seeds and observed no dormancy, as
seeds completed stage III of germination, which can
only be achieved by non-dormant seeds (BEWLEY et
al., 2013). Yet, this condition may vary among accessions.

The use of KNO3 is recommended in the rules for
seed analysis (BRASIL, 2009) as an auxiliary treatment
to overcome dormancy in seeds of several species.
This priming agent acts by stimulating germination,
as it activates the pentose phosphate pathway, providing
additional oxygen to the germination process (MARCOS
FILHO, 2005). KNO3 has been successfully used on
the seed germination of several crop species, like eggplant
(NASCIMENTO et al., 2008), seashore paspalum (SHIM
et al., 2008), tomato (NAWAZ et al., 2011), Solanum
sessiliflorum (PEREIRA et al., 2012), Pinus bungeana
(GUO et al., 2012), Abelmoschus esculentus (SHARMA
et al., 2014), and Cercis siliquastrum (HARONI et al.,
2015), among others. However, due to its low molecular
weight, KNO3 can penetrate seed tissues and thereby
cause phytotoxicity, which is usually more severe with
increasing time of seed exposure to the solution
(BONOME et al., 2006) and increasing concentrations
of the salt. This might have been the case of what
happened to the three accessions studied herein, whose
seeds had the germination affected negatively by KNO3.

The above-mentioned works that were successful
on obtaining germination of KNO3-primed seeds have
used either the same imbibition time we used herein,
or lower/higher times but with lower concentrations
or complementary treatments (GUO et al., 2012; HARONI
et al., 2015). In such works, the concentration used
depended on the studied species. Nawaz et al. (2011)
obtained significantly increased germination percentages
and germination speeds, and significantly decreased
mean germination times in seeds of two varieties of
tomato subjected to 25 mM (0.25%) KNO3 with 24 h
imbibition. Haroni et al. (2015), on the other hand, obtained
higher germination features in seeds of Cercis
siliquastrum at 750 mM (7%) KNO3 after 48 h imbibition,
but with a previous 24 h imbibition at 100 ºC. Thus,
we recommend future works to test lower KNO3concentrations and/or combinations with other
treatments in order to further evaluate the success
of seed priming in P. guineense.

Water is one of the most important agents for
germination, as it reactivates seed metabolism and is
involved either directly or indirectly in all further

germination steps (REGO et al., 2007). In our work,
we observed positive results for germination only in
accession Y85 seeds when subjected to 0% KNO3 for
24 h imbibition. Scalon et al. (2014), working with seeds
of Stryphnodendron spp., showed that water-priming
can be either more effective or similar to osmotic priming
in enhancing germination under stressing conditions.
The same tendency was observed by Sharma et al.
(2014), who obtained either equal or higher germination
percentage, mean germination time, and germination
speed index in okra seeds after priming with 2% KNO3.

5.  CONCLUSIONS
. We could synchronize seed germination of

accessions Y85 and Y97 of P. guineense using PEG
6000 at osmotic potentials -1.0 to -1.5 MPa;

. Water-priming for a 24-h imbibition period was
efficient in synchronizing germination only of accession
Y85 seeds;

. Priming with 10 and 20% KNO3is not indicated
for synchronizing germination of P. guineense seeds
from the UNEB GAB.
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