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Abstract

The biometric differences between fruits and seeds are useful characteristics that can provide important data for
the investigation and preservation of the species and may be linked to environmental and genetic influences. In
this sense, considering the importance of this species and the need for conservation, the objective was to carry out
physical characterization of the fruits and seeds of Hymenaea martiana as well as to determine the seed imbibition
curve. The experiment was conducted at the Seed Analysis Laboratory at the Agricultural Sciences Center at the
Federal University of Paraiba in Areia, PB. The evaluations carried out were as follows: biometry of fruits and seeds,
number of seeds per fruit, colorimetry of fruits and seeds, percentage of damaged seeds, weight of a thousand
seeds, seed water content, mass and imbibition curve. The biometric data were subjected to descriptive analysis to
determine the minimum, maximum, average value, standard deviation, asymmetry, and kurtosis of the fruits and
seeds. In terms of the biometric characteristics of the fruits and seeds of H. martiana, there was a marked variation,
with average fruit lengths of 90.28 mm, widths of 46.83 mm, thicknesses of 34.69 mm, weights of 65.86 g and four
seeds per fruit. The average length, width, thickness and weight of the seeds were 23.75 mm, 18.34 mm, 12.71 g and
4.13 g, respectively. The fruits were darker than the seeds, and both the fruits and seeds had red tones. Compared
with nonscarified seeds, scarified seeds absorb a greater amount of water.

Keywords: imbibition curve, jatob4, morphobiometry, forest seed.

Resumo

As diferengas biométricas entre frutos e sementes sdo caracteristicas tteis que podem fornecer dados importantes para
ainvestigacdo e preservagdo da espécie, podendo estar vinculadas a influéncias ambientais e genéticas. Neste sentido,
considerando a importdncia dessa espécie e a necessidade de conservagao, objetivou-se realizar a caracterizagdo
fisica dos frutos e sementes de Hymenaea martiana, bem como determinar a curva de embebicdo das sementes. O
experimento foi conduzido no Laboratério de Andlise de Sementes, do Centro de Ciéncias Agrarias, da Universidade
Federal da Paraiba, em Areia - PB. As avaliagdes realizadas foram as seguintes: biometria de frutos e sementes,
nimero de sementes por frutos, colorimetria dos frutos e sementes, porcentagem de sementes danificadas, peso
de mil sementes, teor de dgua das sementes, massa e curva de embebicdo. Os dados biométricos foram submetidos
a analise descritiva para determinagdo do valor minimo, maximo, médio, desvio padrao, assimetria, curtose dos
frutos e sementes. Nas caracteristicas biométricas de frutos e sementes de H. martiana houve variagdo acentuada,
cujos valores médios dos frutos foram de 90,28 mm para o comprimento, 46,83 mm de largura, 34,69 de espessura,
peso de 65,86 g e quatro sementes por fruto. Quanto as sementes, os valores médios foram de 23,75 mm, 18,34 mm,
12,71 e 4,13 g para o comprimento, largura, espessura e peso, respectivamente. Em relagdo a coloragao, foi observado
que os frutos sdo mais escuros que as sementes, e que tanto os frutos quanto as sementes tém tonalidades voltadas
para o vermelho. As sementes escarificadas absorvem maior quantidade de dgua se comparadas as sementes nao
escarificadas.

Palavras-chave: curva de embebicdo, jatoba, morfobiometria, semente florestal.
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1. Introduction

The genus Hymenaea, belonging to the Fabaceae
family, occurs in practically all biomes in Brazil, with the
exception of Pampa, and includes 18 species, 12 of which
are endemic (Pinto et al., 2020a). The species Hymenaea
martiana Hayne can be found in the Caatinga, Cerrado
and Atlantic Forests. It has an arboreal size, with heights
varying from 8 to 18 meters. It is considered a secondary,
heliophytic, selective hogrophyte plant characteristic of
Caatinga areas with humid floodplains and clayey soils
(Lorenzi, 2009; Pinto et al., 2020b). This species is widely
used in popular medicine and has antinociceptive and
anti-inflammatory properties (Pacheco et al., 2022).

Wood from species of this genus has a high economic
value and can be used in civil construction due to its
resistance and high durability (Silva et al., 2017b), in addition
to being important in afforestation procedures and recovery
of degraded areas impacted by activities. anthropogenic
(Motta et al.,, 2019). Farinaceous pulp that covers seeds can
enrich products prepared with flour, such as cakes, breads
and biscuits, and can contribute to disease prevention
through its medicinal properties (Leite et al., 2017).

Knowledge about the physical characterization of fruits
and seeds is useful for differentiating species belonging
to the same genus (Santos et al., 2018), facilitating the
discovery of genetic diversity in populations of the same
genus and the relationship with environmental factors,
as well as the development of environmental restoration
operations (Souza et al., 2017).

In addition to helping to differentiate species within
the same genus, biometrics can also be used to classify
seeds by size and to understand ways to overcome
dormancy, which can be very useful in exploring species
and maximizing their economic benefits (Silva et al.,
2017a; Aradtjo et al., 2014).

Some forest seeds, such as H. martiana, exhibit
dormancy characterized by delays in germination; even in
environments with adequate light, temperature, humidity
and oxygen, the seeds cannot germinate normally, and this
event is common in several species of trees. temperate,
tropical and subtropical climates (Motta et al., 2020). Seed
germination is one of the most important physiological
processes for the perpetuation of species (Ribeiro, 2019),
in which, from the beginning of water absorption, seeds
reactivate their basal metabolism, use their stored energy
reserves and carry out several metabolic processes during
imbibition that together result in germination (Marcos-
Filho, 2015; Torres et al., 2020).

The imbibition curve occurs through a three-phase pattern,
in which during phase I, there is rapid reactivation of water
absorption in viable and nonviable seeds; in phase II, there
is an induction of growth, in which the osmotic potential
and pressure potential increase; and in phase III, there is
protrusion of the primary root, indicating the beginning of
visible germination (Pimenta et al., 2014). Therefore, it is
important to follow each stage of the seed imbibition curve
because identifying physical dormancy due to integumentary
water impermeability is enlightening (Guollo et al., 2016).

Considering the importance of this species and the
need for conservation, the objective of this work was to
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carry out the physical characterization of the fruits and
seeds of H. martiana as well as to determine the seed
imbibition curve.

2. Materials and Methods

2.1. Fruit collection and experimental location

The fruits of H. martiana were collected ripe,
characterized by a dark brown epicarp, from matrices
located in the municipality of Areia, PB (6° 58’12’S and 35°
42’ 15’'W), at altitudes varying between 400 and 600 m,
an average annual temperature of 22 °C, and a relative
humidity of approximately 85% (Azevedo, 2017).

After collection, the fruits were packed in nylon bags and
transported to the Seed Analysis Laboratory of the Federal
University of Paraiba, Center for Agricultural Sciences, in
the city of Areia-PB, where the experiment was conducted.

2.2. Evaluated characteristics

2.2.1. Fruit and seed biometrics

To determine the biometrics of the fruits, 400 units
were used, and the length (measured from the base to the
apex), width (from the largest horizontal end) and thickness
(from the smallest horizontal end) were measured with
the aid of a digital caliper with an accuracy of 0.01 mm.
The fruits were subsequently weighed on an analytical
balance with an accuracy of 0.001 g. After weighing, the
fruits were broken with the aid of a wooden stick, and the
number of seeds per fruit was counted.

Seed processing was carried out with the aid of a knife
to remove excess pulp and subsequent immersion in water
for 30 minutes to facilitate the extraction of the floury pulp,
followed by washing and slight friction with damp sponges
to completely remove the pulp from the seeds. and were
placed on trays and left at room temperature to dry.

Seed biometry was performed based on length, width
and thickness using a digital caliper, with results expressed
in mm. In addition, the seeds were weighed on an analytical
balance, and the values are expressed in grams. For these
evaluations, 400 seeds were used.

2.2.2. Colorimetry of fruits and seeds

The color of the fruits and seeds was determined with
a Konica Minolta colorimeter, model CR-10, which was
pressed in such a way as to maintain firm contact with
the surface of the fruit and seed. Color determination by
the CIE system provides three coordinates, L*, a* and b*,
which allow the observer to accurately determine the color
of the object under study. The L* coordinate refers to the
luminosity level, and from the relationship between the
values of a* and b*, the chromaticity was obtained, which
is represented by the hue angle (°h*) (Pinheiro, 2009).

2.2.3. Percentage of damaged seeds

The percentage of seeds damaged by insects was
determined by manual counting of a sample of 100 fruits
and an equal number of seeds. The seeds damaged by
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insects were those with holes, indicating the presence of
adults or larvae inside.

2.2.4. Moisture content

The determination of water content was carried out in
four repetitions of ten seeds, adopting the oven method
at 105 + 3 °C, for 24 hours, according to Brasil (2009),
with seeds without scarification and scarified on the side
opposite the hilum.

2.2.5. Weight of a thousand seeds

To determine the weight of a thousand seeds, eight
repetitions of 100 seeds each were used, and the seeds
were weighed on an analytical balance with a precision
of 0.001 g (Brasil, 2009).

2.2.6. Determination of the water absorption curve

The curve was determined using four replications of
25 seeds, with and without scarification in the region
opposite the hilum, which were immersed in a Becker
with a capacity of 100 mL containing distilled water and
subsequently placed in a biological chamber. The oxygen
demand (B.0.D.) was regulated at 25 °C. The water
absorption level was measured at the following intervals:
0,2,4,6,and 8, 10, 12, 24, 48, 72, 96, 120, 144, 168, 192,
216, 240, 264, 288, 312, 336, 360, 384, 408 and 432 hours.

At the end of each period, the seeds were removed from
the beaker, dried with a paper towel and weighed, and the
wet weight was obtained. The water content absorbed at
each time point was calculated by the following expression:

%of water absorbed = w (1)
W

where Iw corresponds to the initial weight and Fw to the
final weight of the seeds at each time.

2.3. Statistical analysis

A descriptive analysis was carried out on the physical
data to determine the minimum, maximum, average value,
standard deviation, asymmetry and kurtosis of the fruits
and seeds. The reference values adopted for the asymmetry

Physical characterization of Hymenaea martiana fruits and seeds

coefficient were as follows: S < 0, asymmetric distribution
to the left; and S > 0, asymmetric distribution to the
right. The kurtosis coefficients were K > 3 (leptokurtic),
a distribution that is more “tapered” than abnormal, and
K <3 (platykurtic), a distribution that is flatter than normal,
according to Silva et al. (2007). The software used for the
analyses was SISVAR (Ferreira, 2014).

3. Results

According to the descriptive analysis of the data, the
average length of H. martiana fruits was 90.28 mm, with
values varying from 45 to 160 mm, while their width varied
from 19.70 to 73.80 mm, with an average value of 46.83 mm,
while the average thickness value was 34.69 mm, with
maximum and minimum values of 51.59 and 21.20 mm,
respectively (Table 1).

Regarding fruit weight (Table 1), the average, minimum
and maximum values obtained were 65.86, 16.68 and
204.18 g, respectively, and the number of seeds per fruit
varied from 1 to 12 seeds, with an average value of 4 seeds.

The coefficients of variation (Table 1) indicate that for
length (23.79%), width (17.94%) and thickness (15.32),
the lowest values occurred and were considered more
homogeneous, while for weight and number of seeds per
fruit, the values were greater (49.24 and 60.42%, respectively),
indicating heterogeneity in the data and highlighting the
high genetic variability of these characteristics.

Analysis of the symmetry data (Table 1) revealed that
the distribution in the fruits was asymmetrically positive,
indicating that the fruits were separated, with values close
to the maximum. The values of fruit kurtosis were close
to or greater than three, indicating that the frequency
distribution was platykurtic.

The majority of fruits (44.0%), in terms of length,
belonged to the frequency class of 79.5 to 102.5 mm
(Figure 1A); in terms of width, 47.75% belonged to the
distribution class of 35.9 to 46.7 mm (Figure 1B); in
terms of thickness, 35% were in the classes from 10.3 to
13.9 mm (Figure 1C); and for fruit mass, 21.75% were in
the distribution class from 72.9 to 110.4 g (Figure 1D).
For the distribution of the number of seeds per fruit, 41%
of the fruits had 2 to 4 seeds (Figure 1E).

Table 1. Descriptive analysis of the physical data of the fruits of Hymenaea martiana collected in the city of Areia-PB.

Variables
Statistical parameters
Length (mm) Width (mm) Thickness (mm) Weight (g) NS
Minimum 45.0 19.70 21.20 16.68 1.0
Maximum 160.0 73.80 51.59 204.18 12.0
Average 90.28 46.83 34.69 65.86 4.2
Standard deviation 21.48 8.41 531 3243 25
CV(%) 23.79 17.94 15.32 49.24 60.4
Asymmetry 0.66 0.48 0.11 1.26 12
Kurtosis 3.36 3.52 2.92 4.57 3.8

Legend: coefficient of variation (CV); number of seeds per fruit (NS).
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Regarding the evaluated characteristics of H. martiana,
the average length was 23.75 mm, with values ranging from
13.10 to 32.80 mm for the minimum and maximum lengths,
respectively. The width varied from 10.03 to 24.64 mm,
with an average of 18.34 mm, while the thickness varied
from 4.91 to 23.00, with an average of 12.71 mm. For the
weight variable, the average value obtained was 4.13 g, with
values of 0.45 and 7.68 g for the minimum and maximum
values, respectively (Table 2).

When analyzing the seed symmetry data (Table 2), for
most variables, the distribution was negatively skewed,

- Length (mim) A
45
@
=
& 30
<]
g
=
B
0
33.5365 565-795 795-102.5 1025-1253 125.5-148.5 148.5-1715
Frequency class
Thickness (mm) C

Frequency (%)

182242 242303 30.3-364 3644235 425485 4835-346

Frequency chss

Number of seeds per fruit

1020 2040

4060

meaning that the values were close to the minimum.
The kurtosis values were close to or greater than three,
indicating that the frequency distribution was platykurtic.

The frequency distribution of H. martiana seeds
(Figure 2) revealed that 48.5% of the H. martiana seeds
were 22.9 to 26.9 mm long (Figure 2A). In terms of
width, 44.25% of the DEGs were distributed from 17.3 to
20.2 mm (Figure 2B); in terms of thickness, 35.0% were
distributed from 10.3 to 13.9 mm (Figure 2C). For seed
weight, 42.0% were concentrated in the distribution class
of 4.1 to 5.5 g (Figure 2D).

2]
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Figure 1. Frequency distribution classes for length (A), width (B), thickness (C), weight (D) and number of seeds per fruit (E) of

Hymenaea martiana.

Table 2. Descriptive analysis of physical data from seeds of Hymenaea martiana collected in the city of Areia-PB.

Variables
Statistical parameters
Length (mm) Width (mm) Thickness (mm) Weight (g)

Minimum 13.10 10.03 491 0.45
Maximum 32.80 24.64 23.00 7.68
Average 23.75 18.34 12.71 413
Standard deviation 3.03 2.74 3.72 1.38
CV(%) 12.77 14.95 29.27 33.45
Asymmetry -0.21 -0.51 0.49 -0.21
Kurtosis 3.55 3.25 2.88 2.82

Legend: coefficient of variation (CV).

4/9

Brazilian Journal of Biology, 2024, vol. 84, 285632



Lenght (mm)

Frequency (%)

111151 15.1-190 19.1-229 229-269 269-30.8 30.8-34.8

Frequency dass

0

Thickness (mm)

Frequency (%)
=¥ 8 & &

=

3167 67-103  103-139 139-176 176212 212-48

Frequency class

Physical characterization of Hymenaea martiana fruits and seeds

Width (i) B

Frquency (%)

8.6-11.5 113-144 144173 173202 202232 232261

Frequency class

Weight (g) D

Frequency (%)

03-12 1226 2641 4155 3569 6884

Frequency class

Figure 2. Frequency distribution classes for length (A), width (B), thickness (C) and weight (D) of Hymenaea martiana seeds.

Table 3. Colorimetry of fruits and seeds of Hymenaea martiana
collected in the city of Areia-PB.

Variables Fruits Seeds
L 23.35 28.88
C 14.20 19.77
°h 36.75 41.64

Legend: luminosity (L), chromaticity (C), Hue angle (°h).

Table 4. Percentage of damaged seeds and weight per thousand
of Hymenaea martiana.

Damaged seeds (%) Weight of a thousand seeds (g)

10.48 422.65

In colorimetry (Table 3), the L value corresponds to
luminosity, for fruits, the average luminosity was 23.35,
while for seeds, it was 28.88. For chromaticity (C), the
values obtained were 14.20 and 19.77 for fruits and seeds,
respectively. The value obtained for the hue angle (°h)
for the fruit was 36.75, while for the seeds, it was 41.64

Larvae and insects were observed in the fruits, which
contributed to a damaged seed percentage of 10.48%
(Table 4). The weight of a thousand seeds was 422.65 g.

The water content of H. martiana seeds (Figure 3)
without scarification was 11.81%, while in scarified seeds,
the value obtained was 12.95%,

The water absorption curve of H. martiana seeds
without scarification demonstrated a small variation in
water content as a function of soaking time, in which the
initial water content increased from 11.8% to 18.4% after
432 hours of imbibition (Figure 4).

Brazilian Journal of Biology, 2024, vol. 84, 285632

Water content (%)

‘Without scarification With scarification

Figure 3. Water content of seeds of Hymenaea martiana with
scarification and without scarification.

--+-- Intact seeds

Seed water content (%)

—a— Scarified seeds

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432
Soaking time (hours)

Figure 4. Water absorption curve by unscarified (A) and scarified
(B) seeds of Hymenaea martiana.

Analysis of the evolution of the water absorption
process by the seeds of scarified H. martiana revealed an
increase over the 432 h of evaluation, with an initial water
content of 12.3%, reaching 24.7% after 168 h of soaking,
the moment at which the seeds passed from phase I to
phase II of the germination process (Figure 4).
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4. Discussion

In tropical tree species, there is variability in relation
to the size of fruits and seeds (Cruz and Carvalho, 2003),
whose variations are influenced by biotic, abiotic, genetic
factors of the species itself or regional factors (Gomes et al.,
2016). Thus, the biometric characteristics of fruits and seeds
represent an important tool for identifying morphological
and genetic variability within populations of the same
species, as well as in the study of dispersal and dispersing
agents (Felippi et al., 2015; Acchile et al., 2017).

Just like the present study, Andrade et al. (2010) when
evaluating the biometric characteristics of H. courbaril
fruits, reported that the average length, width and
thickness varied from 86 to 147 mm, 45.64 to 85.82 mm
and 34.95 to 50.00 mm, respectively, while in research
with H. courbaril, Santos et al. (2019) reported an average
length of 111.38 mm, width of 47.09 mm and thickness
of 30.18 mm.

The average fruit weight in this study was similar to that
reported by Santos et al. (2019), who evaluated H. courbaril,
whose average value was 62.30 g, while Silva et al. (2022)
reported that for H. martiana, the number of seeds per
fruit varied from O to 15.

The quantity of seeds in a fruit, in addition to being
influenced by genetic factors specific to each species, can
be affected by environmental conditions, particularly by
microenvironmental variations. These elements have a
direct impact on the total seed production per fruit and
its weight (Macedo et al., 2009; Pereira, et al., 2017).

When analyzing the symmetry data, the fruits showed
a positive asymmetric distribution, in relation to kurtosis,
the frequency distribution was platykurtic. When studying
the biometric aspects of H. courbaril fruits and seeds,
Santos et al. (2019) reported a platykurtic distribution for
the fruits; however, an asymmetry to the right occurred
in the seeds. Variations resulting from the properties of
fruits and seeds must be influenced by water flexibility
during plant evolution (Marcos-Filho, 2015).

For the biometric characterization of H. martiana
seeds, a wide variation was observed for all the studied
characteristics (Table 2). Changes in the biometric
characteristics of seeds are the result of the influence
exerted by fruits, which are impacted by environmental
changes, such as disparities in pollination between flowers,
nutrient utilization strategies and availability of water
resources. In addition to the genotypic variability of the
stand, which leads to specific phenotypic characteristics,
the environmental effects on the seed development process
are mainly evidenced by changes in size, weight and
physiological and health attributes (Barros et al., 2020).

When evaluating H. courbaril seeds, Duarte et al. (2016)
reported average lengths, widths and thicknesses of 22.6,
17.7 and 12.0 mm, respectively, and an average weight of
3.4 g, while Santos et al. (2019) reported average values
of 22.74 mm for length, 16.30 mm for width, 12.04 mm
for thickness and 3.09 g for average weight. Separating
the seeds into two classes, small and large, Smiderle and
Souza (2021) obtained average length, width, thickness
and weight values of 22.44 mm, 18.26 mm, 13.69 mm
and 4.07 g, respectively, for the small seed classes, for
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large seeds the values obtained were 26.38 mm in length,
20.57 mm in width, 12.37 mm in thickness and weight
of 5.17 g. All these works corroborate the present study,
whose values were similar.

Similarly, when evaluating the seeds of the species H.
courbaril, Santos et al. (2019) observed that there was a
variation in the distribution of frequency classes, with a
percentage of 59% with lengths between 20.7 and 22.8 mm,
47% with widths between 15.8 and 17.2 mm, 38% with
thicknesses between 11.4 and 12.7 mm and 33% weighing
between 3 and 3.2 g.

Seeds with greater length, width, thickness and weight
are those that develop better and contain a well-structured
embryo and a large volume of reserve substances; these
seeds are considered viable and more vigorous for seedling
production (Barroso et al., 2016).

In colorimetry, the L value corresponds to luminosity,
which varies from 0 (completely black) to 100 (completely
white); for fruits, the average luminosity was 23.35, while
for seeds, it was 28.88, indicating that the fruits are darker
than the seeds. For chromaticity (C), the values obtained were
14.20 and 19.77 for fruits and seeds, respectively; C values
close to zero represent neutral colors (gray), while values
close to 60 express vivid colors (Mendonga et al., 2003).

The value obtained for the hue angle (°h) for the fruit
was 36.75, while for the seeds, it was 41.64 (Table 2). This
variable is related to tone, assuming values of 0 (red),
90° (yellow), 180° (green), 270° (blue) and 360° (black)
(Pinheiro, 2009); that is, both the fruits and seeds have
shades closer to red.

There were 10.48% of damaged seeds, this was due to the
presence of larvae and insects in the fruits, Carvalho et al.
(2005) also observed attacks by insects and larvae on H.
stigonocarpa seeds. Insects and larvae play an ecological
role of fundamental importance for seeds, as they control
the plant population, that is, in which abiotic conditions
are not adequate (Peroni and Hernandez, 2011).

The weight of a thousand seeds was 422.65 g (Table 4),
which is important for differentiating and standardizing this
species. This characteristic is important in seed analysis, as
it helps in the base values that provide quality control for
batch analyses (Briining et al., 2011; Santos et al., 2014).

For water content, it was observed that seeds that
were scarified had a higher water content than those that
were not scarified, indicating that scarification of the seed
coat impaired dehydration since the water content of the
seeds was greater. In the seeds of Schizolobium parahyba
(Vell) Blake, Aratjo et al. (2016) also reported lower water
content in those that were not subjected to scarification,
which seems to indicate a tendency for seeds to have a
water-impermeable seed coat.

Due to the integumentary dormancy of the seeds,
opening the cavity by scarification on the opposite side
of the hilum was not considered satisfactory for the total
dehydration of the seeds since this method achieved
superior results compared to the results obtained with
seeds without scarification; thus, a blockage occurred in the
integument due to the presence of tissues that block water
flow, such as the oil and sugar glands (Andrade et al., 2010).

The water content of the seeds in the present work
was close to that obtained by Andrade et al. (2010), who
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reported 12.46% water content in intact H. coubaril seeds.
Silva and Cesarino (2016) obtained a water content of 9%
in H. parvifolia seeds, a value much lower than that of the
present study, while Ramalho et al. (2019) reported a water
content of 10% in the seeds of H. stigonocarpa.

The water absorption curve of H. martiana seeds
without scarification demonstrated a small variation in
water content as a function of soaking time, in which
the initial water content increased from 11.8% to 18.4%
after 432 hours of imbibition. This result is related to the
presence of physical dormancy (integumentary), which
makes it difficult for water to pass through the seed’s cell
membranes. This dormancy is observed in the seeds of
several species of the Fabaceae family, whose characteristic
physical barrier mainly hinders the imbibition of water
by the seeds (Matos et al., 2015).

Phase [ of the germination process is characterized by
the rapid absorption of water by the seeds (Figure 4), while
phase II (168 to 432 hours) represents a reduction in the
speed of water absorption throughout the imbibition time,
characterized as a stationary phase or physiological rest.
It was also noted that the seeds of H. martiana reached
a water content of 25.5% after 432 hours of imbibition,
probably due to the high respiratory activity of the seeds;
however, phase Il occurred throughout the 432 hours of
imbibition, which may have been caused by the inadequate
volume of water because it has been proven that this
excessive humidity can prevent germination from occurring
due to the lack of oxidation of the seeds (Moreira, 2018).

Analysis of the evolution of the water absorption
process by the seeds of scarified H. martiana revealed an
increase over the 432 h of evaluation, with an initial water
content of 12.3%, reaching 24.7% after 168 h of soaking,
the moment at which the seeds passed from phase I to
phase II of the germination process.

Phase I of water absorption is represented by the
accelerated increase in respiration and hydration of seed
tissues due to the difference in water potential between
the seeds and the environment. In phase II (the stationary
phase), imbibition occurs slowly according to the balance
between pressure and osmotic potential. In this phase, the
embryonic axis is still unable to develop, while in phase
I, there is an increase in the content of water, and the
embryonic axis begins to develop through an increase in
the speed of water entry during respiratory activity when
there is greater oxygen availability (Bewley and Black, 1994).

The water absorption curve of Mimosa scabrella Benth
seeds was evaluated. With and without scarification,
Guollo et al. (2016) observed a three-phase pattern of
imbibition in scarified seeds, with the seeds reaching phase
of twinning after up to four hours of imbibition and phase III
close to 24 hours of imbibition, while a three-phase pattern
was not observed in intact seeds. This is supposedly due
to the slower imbibition speed due to physical dormancy.

5. Conclusions

The fruits of H. martiana have an average length of
90.28 mm, width of 46.83 mm, thickness of 34.69, average
weight of 65.86 g and four seeds per fruit. The seeds
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have an average length, width, thickness and weight of
23.75 mm, 18.34 mm, 12.71 mm and 4.13 g, respectively.
The fruits are darker than the seeds, with shades
towards red.
Scarified seeds absorb a greater amount of water
compared to non-scarified seeds, confirming integumentary
dormancy.
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