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Abstract

The interest in Syagrus schizophylla as an ornamental palm tree and the demand for conservation 
and preservation of the species led to this research. The objective was to study the physiological 
characteristics of its germination at different temperatures, as well as the morphological and 
biometrical characterization of diaspores and seedlings at the initial stages of growth and 
development. The research was divided into two experiments. In the first one, the aim was 
to identify the water absorption phases of seeds during germination under five scarification 
treatments as follows: intact diaspores, scarified diaspores, diaspores with endocarp rupture 
and intact seeds. In the second experiment, germination was tested at 25, 30 e 25 - 35 ºC; 
the first germination count, seedling emergence, abnormal seedlings, non-germinated seeds, 
the emergence curve, the emergence speed index and the mean time of emergence were 
evaluated. Afterwards, the morphological and biometrical characteristics of diaspores and 
seedlings were described. The water absorption curve observed under the different scarification 
treatments showed different water absorption patterns. Emergence percentages were 53, 
61 and 47% at 25, 30 and 25 - 35 ºC, respectively. The highest emergence speed index was 
obtained at 30 ºC. The mean time of emergence was 30 days, approximately, under all the 
temperatures tested. The diaspores showed a great variability in both shape and size, presenting 
a globular to ovoid shape with an average length of 2.44 cm and an average width of 1.39 cm. 
The germination can be classified as hypogeal crypto cotyledonal of the remote-tubular type.
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Introduction

The seed represents the key structure in 
the life cycle of most plants through which the 
dispersal and perpetuation of species occur 
(Maia et al., 2014). Seeds represent the main 
means of plant regeneration, they are used as 
food for humans and animals. Thus, studies about 
seeds are indispensable.

Syagrus schizophylla (Mart.) Glass. is 
a terrestrial palm tree with high ornamental 
potential. It is popularly known in different 
areas of occurrence as licuriroba, aricuriroba, 
nicuriroba, coco-babão and coco-caboclo. 
The species is endemic to Brazil, belongs to the 
Arecaceae family and is widespread in the 

Northeast, being found in the states of Alagoas, 
Bahia, Pernambuco and Sergipe, mostly in sandy 
coastal areas (Restinga) and in the Atlantic 
Tropical Rainforest biome (Leitman et al., 2015).

Due to the increased intensity of native 
forests fragmentation caused by excessive 
exploitation of natural resources and the growth 
of urban and touristic pressure in its habitat, S. 
schizophylla has been listed by Centro Nacional 
de Conservação da Flora (CNCFlora) as a 
potentially endangered species (Prieto & Messina, 
2012). Thus, studies that envisage determining 
suitable conditions for the germination of its seeds, 
such as the effects of temperature, can give 
invaluable information about the propagation 
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and physiology of the species contributing for its 
conservation and preservation.

Seeds of most palms show 
morphophysiological dormancy, mainly related 
to the embryo immaturity and to the endocarp 
impermeability (Baskin & Baskin, 2014). Recent 
studies with palms from the Brazilian tropical 
savanna (Cerrado) reported their non-profound 
physiological dormancy (Neves et al., 2013; 
Ribeiro et al. 2011), which was related to the 
difficulty in embryo histodifferentiation due to 
the amount of reserves and to the structural 
resistance of adjacent tissues (Carvalho et al., 
2015). 

In Brazil, the methodology for 
germination tests is described in handbooks for 
seed analyses (Brasil, 2009). Nevertheless, only a 
few palm species have validated tests, which are 
almost always restricted to the species of interest 
for producing oil, heart of palm and similar 
products. Methodologies for S. schizophylla 
are not available, thus reinforcing the need for 
research on its germination physiology that might 
enable advances in its domestication and on 
commercial use of the species.

The interest in S. schizophylla as an 
ornamental palm tree and the demand for 
conservation and preservation of the species led 
to this research, whose objective was to study the 
physiological characteristics of its germination 
at different temperatures, as well as the 
morphological and biometrical characterization 
of diaspores and seedlings at the initial stages of 
growth and development. 

	
Material and methods

Fruits of S. schizophylla were manually 
harvested, after seed physiological maturation, 
that is, seeds from yellow or red fruits, according 
to the recommendation of Pivetta et al. (2005), 
from palm trees on the farm of Tropical Plantas, 
a commercial nursery located at Rodovia 
Anhanguera, km 43, in Limeira, in the State of 
São Paulo, approximate coordinates 22º 35’ 
South latitude and 47º 21’ West longetude. The 
fruits were then submerged in water for 72 hours 
and the diaspores were extracted from the fruits 
by friction with a pulper, and manual removal 
with the aid of a scalpel. After that, the diaspores 

were sent to the laboratory for carrying out the 
research.

Determination of the water absorption 
curve was performed according to methodology 
proposed by Baskin and Baskin (2001). The 
experiment was carried out in a completely 
randomized block design (CRB), with four 
replicates of 25 of intact diaspores (T1), diaspores 
with scarified endocarp (T2), diaspores with 
ruptured endocarp (T3) and intact seeds 
(diaspores whose endocarp was removed) (T4) 
were put into beakers containing 150 mL of 
distilled water and kept at 30 ºC in a germination 
chamber with photoperiod of 8 hours of light 
and 16 hours of darkness. In the present paper 
difference was made between diaspores and 
seed: diaspores being the seeds with endocarp; 
and seeds being the seeds themselves. Diaspores 
were scarified with sand paper opposite to the 
operculum till perforation of the endocarp without 
damaging the seed; the rupture of the endocarp 
was achieved by clamping the diaspores with a 
bench vise; and the intact seeds were extracted 
from the endocarp with a scalpel. The water was 
changed every 24 h and the water volume in the 
beakers was replenished as often as necessary to 
complete 150 mL of distilled water. The weighing 
of the diaspores and seeds was carried out at the 
beginning of the experiment (time zero) and at 
pre-established intervals: every two hours in the 
first six-hour-interval, at the 12th and the 24th hour, 
and every 24 hours after that, until imbibition 
stabilization was observed, which occurred on 
the 28th (672 hours) after the beginning of the 
experiment. Diaspores and seeds were removed 
from the water and had their surfaces thoroughly 
dried with absorbing paper before weighing; 
a digital balance (0.001 g precision) was used 
for this purpose; after weighing the diaspores 
and seeds were put into the water again. The 
moisture content of the diaspores and seeds was 
calculated on a wet basis (Brasil, 2009). 

For the evaluation of the effect of 
temperature on the emergence S. schizophylla 
seedlings, diaspores had their endocarps 
ruptured with the aid of a bench vise and 
subjected to a pre-hydration by imbibition in 
distilled water for 72 h at 30 ºC, according to 
the standard pre-established by the imbibition 
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curve. Diaspores were sown in perforated plastic 
trays (30 x 15 x 5 cm) containing washed sand 
moisturized with distilled to reach 80% of its 
water retention capacity, at approximately 
three centimeters of depth. Sand moisture was 
maintained by difference in tray weight plus dry 
sand and saturated with water. After sowing, 
the trays were kept in separate BOD growing 
chambers regulated at constant 25 and 30 ºC 
and alternated 25 - 35 ºC, with a photoperiod 
8/16 h for 90 days. The experiment was carried 
out in a completely randomized block design 
(CRB), with four replicates of 25 seeds each.

	Emergence was checked daily until 
it remained constant, which was observed at 
45 DAS. The emergence speed index (ESI) was 
calculated as described by Maguire (1962): 
ESI = N1 + N2... Ni/ D1 + D2... Di, being N1 + N2... 
Ni the number of emerged seedlings at first, 
second and ith count, respectively; D1 + D2... Di 
the number of days at first, second, …ith count, 
respectively. The first germination count was 
carried out concomitantly with the germination 
test; the number of germinated seeds at first 
count was the number of germinated seeds 
considering those presenting protrusion of the 
cotyledon petiole, which was registered on the 
21st DAS. The mean time of emergence (MTE) 
was calculated using the equation proposed 
by Labouriau (1983): MTE = [(∑ni.ti)/∑n]; in which 
ni is the number of germinated seeds at a time 
interval, n the total number of emerged seedlings 
and ti emergence days. 

	On the 90th DAS the number of normal 
and abnormal seedlings, as well as the number 
of non-germinated seeds, were registered as 
described in Brasil (2009), and the results were 
expressed in percentages. Data were subjected 
to analysis of variance and the means compared 
by Tukey test at 5% probability using the software 
R Core Team.

	The morphological and biometrical 
characterization of the diaspores was based on 
60 and 100 units, respectively. The biometry of 
diaspores was carried out with a digital caliper 
(0.1 mm precision) for measuring the length, from 
apex to base, and the width on the equatorial 
part of the diaspores. The observations were 
made with the naked eye and with a magnifying 

glass. The statistical parameters for analysis of 
biometrical data were the mean, standard 
deviation and coefficient of variation.

	The seedlings were obtained adopting 
the same methodology described for the 
germination test. Evaluations of seedlings were 
made at 15, 30, 45 and 60 DAS. Nevertheless, 
after germination, daily observations were 
carried out as new structures emerged. The 
growth and development of seedlings and root, 
and the development of color were observed. 
Fifteen normal healthy seedlings were used for 
the descriptions.

The terminology used for the 
morphological characterization was based on 
the descriptions of Batista et al. (2011a); Santos-
Moura et al. (2016); Viji et al. (2015) and Tomlinson 
(1960, 1961). The images were edited with the 
software Adobe Photoshop CS6.

Results and discussion
The results obtained from freshly 

harvested seeds revealed diaspore moisture 
contents of 19.89% and the weight of 1000 
diaspores (WTD) was 3.65 kg. The WTD gives an 
idea of seed size, of its level of maturation and 
sanitary status (Brasil, 2009). 

Intact diaspores (T1), diaspores with 
scarified endocarp (T2), and diaspores with 
endocarp rupture (T3) and the intact seeds (T4) 
of S. schizophylla showed different patterns of 
water absorption (Figure 1). The initial moisture 
content of the diaspores was 19.89%.

	Bewley & Black (1994) reported that the 
imbibition of seeds starts off with an accelerated 
uptake of water (Phase I); a physical process 
that does not depend on the seed viability, as 
long as there is no physical impermeability. After 
that, there is certain degree of stabilization in the 
water uptake (Phase II) and, later on, the seed 
resumes to actively absorb water at a higher rate 
(Phase III). 

In this research, the water absorption 
by diaspores and seeds, and the initial gain in 
mass were relatively fast with an increase of 
approximately 4.8% in T1, 7.8% in T2, 8.3% in T3 and 
6.7 in T4, after two hours from the beginning of the 
test (Figure 1). Nevertheless, phase I imbibition 
lasted for 72 hours. Carvalho & Nakagawa (2012) 
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reported many species whose phase I lasted for 
only two hours, followed by phase II, or a period 
of preparation for reactivation of the metabolism, 
being considered by Bewley & Black (1994) as 

a stationary phase, since a balance between 
the osmotic potential and the osmotic pressure 
occurs.

Figure 1. Water absorption curves of the intact diaspores, scarified diaspores, diaspores 
with endocarp rupture and intact seeds of Syagrus schizophylla.

At the beginning of water absorption, 
when viable seeds reach 20 to 40% moisture, 
many physiological reactions are activated, such 
as respiration, yield of ATP, mRNA synthesis and 
DNA repair, as well as synthesis of polysomes and 
proteins (Bewley & Black, 1994). The present study 
observed the initial germination, as evidenced 
by cotyledon petiole protrusion in T1 and T2, 
on the 18th day (432 hours), and in T3 and T4 on 
the 12th after the beginning the test (288 hours), 
characterizing phase III of imbibition.

  Notwithstanding, this pattern can vary 
among species. For example, seeds of Acrocomia 
aculeata (without endocarp) presented fast 
water absorption within the first 24 hours and kept 
stable until the 10th day of imbibition, containing 
29.95% of water (Rubio Neto et al., 2012). 

Right from the beginning of phase 
III, water uptake was actively resumed in all 
treatments, probably due to the elongation of 
the embryo axis, characterizing the triphasic 
imbibition pattern (Bewley & Black, 1994). The 
results indicate that both rupture and removal of 
the endocarp of the diaspores favor water uptake 
and anticipate the emergence of S. schizophylla 
seedlings. After 672 hours of imbibition in water 
the percentage of germination stabilized at 44% 

for T1, 40% for T2, 68% for T3 and 56% for T4.
According to Carvalho & Nakagawa 

(2012), the identification of seed water absorption 
phases may contribute to the analysis of tegument 
impermeability and help in experiments based on 
the duration of treatments with plant regulators, 
osmotic conditioners and pre-hydration. Pinto 
et al. (2012) state that the water absorption of 
Syagrus oleracea seeds depend on the period of 
time the seeds remain imbibing, affecting both 
the speed and percentage of germination. On 
the other hand, Fior et al. (2013) reported that 
the presence of the endocarp seems not to 
affect the seed hydration and that the increase 
in germination percentage might be related to 
the involuntary tegument scarification during the 
processing of palm seeds; this is also in contrast 
to the results in this research which show that 
germination benefited from the scarification and 
removal of the endocarp. 

The results of the emergence test S. 
schizophylla are shown in Figure 2. 

The means of emergence percentages 
followed the order: 30 ºC (61%), 25 ºC (53%) 
and 25 - 35 ºC (47%); but statistical differences 
were observed only between the emergence 
percentages of treatments under 30 and 25 - 35 ºC. 
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Goudel et al. (2013) studying pre-
germination treatments on Syagrus romazoffiana 
seeds also obtained the highest percentage of 
germination of seedlings at 30 ºC. Likewise, Maciel 
& Briceño (2009) observed that constant 30 ºC 
positively affected the emergence of Syagrus 
stenopetala. Masetto et al. (2012) concluded 
that the best germination of Copernicia alba was 
obtained under the alternated temperatures 20 - 
30 ºC or at constant 30 ºC. In contrast, Batista et 
al. (2011b) obtained 65% of emergence of intact 
seeds of Syagrus oleracea sown in vermiculite 
with the temperature varying between 23.4 and 
28.4 ºC. And Teixeira et al. (2011) observed that 
the constant temperature of 25 ºC was ideal for 
promoting the emergence of Archontophoenix 
alexandrae.

In this context, each species has an 
ideal germination temperature. The temperature 
can directly affect the germination and the 
germination speed for interfering in the imbibition 
of seeds and also in the reactions of mobilization 
and breaking down reserve molecules 
necessary during germination, initial growth and 
development of the seedling (Bewley & Black, 
1994), suggesting that temperatures of constant 
25 and 30ºC are ideal for the emergence of S. 
schizophylla seedlings.

At 25 and 30 ºC the mean percentages 
of abnormal seedlings were superior (23 and 25 
%, respectively) to the one observed with the 

alternate temperatures 25 - 35 ºC, which was 13% 
(Figure 2). In spite of that, at alternate 25 - 35 ºC 
there was a significant increase of 26 and 16% 
the mean percentages of abnormal seedlings 
as compared with the percentages observed 
under the constant temperatures of 25 and 30 
ºC, respectively (Figure 2). These results might 
be associated to the deterioration of the seeds, 
thus reducing their capability to generate normal 
seedlings (Veselova et al., 2015).

Seed deterioration can be characterized 
as a complex phenomenon of continuous and 
irreversible physiological changes occurring 
gradually and progressively during drying, storing 
and germination (Nagel & Borner, 2010; Vidigal et 
al., 2016). This process involves several controlling 
mechanisms associated to progressive molecular 
damages. Some reactions may occur even when 
the seeds have low moisture contents, among 
which fermentation, oxidation, peroxidation and 
glycation are most recurrent (Mira et al., 2016; 
Walters et al., 2010).

These results suggest that alternate 
temperatures have some negative effects on 
the growth and development of S. schizophylla 
seedlings. It has been reported that palm seeds 
present a certain level of dormancy that can 
be overcome under specific environmental 
conditions and pre-germination treatments as 
reported by Fior et al. (2013) studying seeds of 
Butia odorata.

Figure 2. Mean percentages of emergence (normal seedlings), abnormal 
seedlings and non-germinated seeds (%) of Syagrus schizophylla at different 
temperatures. Different letters indicate statistically different means by Tukey 
test at 5% probability.
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The results of the adjusted emergence 
curve of S. schizophylla made evident different 

responses to the temperatures used (Figure 3). 

Figure 3. Emergence curve (%) of Syagrus schizophylla at temperatures of 25, 
30 and 25 - 35ºC.

The emergence curve presents an 
increase in the percentage of emerged 
seedlings regardless of the temperature (Figure 
3). Nevertheless, after 36 DAS, the treatment 
under the constant 30 ºC of temperature showed 
higher percentages of emergence as compared 
with the other ones, and emergence stabilized at 
39 DAS. No significant difference was observed 
between emergence percentages under 25 and 
30 ºC (Figure 2).

The first germination count was carried 
out concomitantly with the emergence test, and 
was the number of germinated seeds at 21 DAS, 
considering as germinated the diaspores that 
showed protrusion of the cotyledon petiole.

The highest percentages of germination 
at first count were obtained under the constant 
temperatures of 25 and 30 ºC (8%) (Figure 4A), 
followed by 4% obtained under alternate 25 
- 35 ºC (Figure 4), and they differed between 
themselves. 

The mean time of emergence of S. 
schizophylla was statistically the same under all 
the temperatures studied with an average value 
of approximately 30 days (Figure 4A). The highest 
emergence speed index (ESI) was obtained 
under 30 ºC (0.53) (Figure 4B), and it differed 
from the ESI obtained at 25 (0.44) and 25-25 ºC 
(0.39). Martins et al. (2009) stated that the vigor of 
seed lots can be estimated by the germination 

speed index, mean time of germination and 
by the germination at first count, the reduction 
of germination speed being a consequence of 
the deterioration process. Thus, the seed vigor 
can be understood as the level of energy the 
seed has for realizing the task of the germination 
process (Carvalho & Nakagawa, 2012).

Environmental and biological factors 
inherent to the physiological quality of seeds 
and correlated to their production phases, from 
flowering to harvest, such as temperature, hydric 
availability, plant nutritional factors, as well as the 
occurrence of pests and diseases, can affect their 
vigor either positive or negatively (Marcos Filho, 
2005). According to Mengarda & Lopes (2012), a 
higher percentage of germination, germination 
speed index and a shorter germination mean time 
are associated to a good initial development of 
seedlings. These indexes generate invaluable 
information to produce a normal and vigorous 
stand of seedlings, and are indicative of best 
physiological quality of seeds (Marcos Filho, 2005). 

The diaspores of S. schizophylla showed 
a great variability of shape and size, presenting 
globose shape with rounded apex and base. The 
woody endocarp showed brown color exposing 
the mesocarp fibers adhered to and covering the 
entire surface, also of brown color (Figure 5A). The 
dimensions of the diaspores varied from 1.83-3.10 
cm of length and 1.13-1.77 of width (Table 1).  
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Figure 4. First germination count (%) on the 21st day after sowing, emergence mean 
time (A) and emergence speed index (B) of Syagrus schizophylla seedlings at 
different temperatures. Each bar represents the mean percentage of germination at 
first count, mean time of emergence and the emergence speed index at 25, 30 and 
25 - 35 ºC. Means with different letters differ statistically by Tukey test at 5% probability.

Figure 5. Morphology and biometry of diaspores and seedling of Syagrus schizophylla. 
A) External morphology of the diaspore on the 15th day after sowing (DAS). B) External 
morphology of the diaspore on the 30th DAS. C) Seedling morphology on the 60th day 
after sowing. D) Seedling root external morphology on the 90th DAS. E) Seedling external 
morphology on the 90th DAS, showing hypogeal crypto cotyledonal germination of the 
remote-tubular type. For emergence S. schizophylla seedlings, diaspores were kept in 
separate BOD growing chambers regulated at constant 30 ºC, with a photoperiod 8/16 
hours.
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Table 1. Dimensions, standard deviation and coefficient of variation (CV) of the diaspores and seedlings of Syagrus 
schizophylla on the 60th and 90th days after sowing

Diaspores of Syagrus schizophylla
(cm) Maximum Mean Minimum Standard deviation CV (%)

Length 3.10 2.44 1.83 0.391 16.08
Width 1.77 1.39 1.13 0.181 12.92

Seedlings of Syagrus schizophylla on the 60th day after sowing
(mm) Maximum Mean Minimum Standard deviation CV (%)

Ø Main root 3.20 3.09 3.03 0.048 1.56
Ø Collar 3.42 3.20 3.09 0.125 3.89

Ø Cotyledon petiole 2.38 2.23 2.02 0.125 5.59
Eophyll length (cm) 7.06 6.73 6.01 0.341 5.07

Seedlings of Syagrus schizophylla on the 90th day after sowing
(mm) Maximum Mean Minimum Standard deviation CV (%)

Ø Main root 3.84 3.41 3.09 0.224 6.58
Ø Collar 4.45 4.13 3.79 0.202 4.90

Ø Cotyledon petiole 1.69 1.65 1.58 0.036 2.21
Eophyll length (cm) 13.44 12.08 10.88 0.605 5.01

Legend: diameter = Ø.

The dimensions of the diaspores can 
give information about the formation of seed 
embryos (Carvalho & Nakagawa, 2012). Larger 
seeds usually present higher quantities of reserves 
accumulated their formation and express higher 
vigor, contain well-formed embryos with higher 
possibility of originating normal seedlings.  

 On the 15th DAS, germination began with 
the protrusion and elongation of the cotyledon 
petiole, with successive differentiations into 
primary root, leaf sheath, emerging on the 
side opposite to the one from where the root 
emerged, and the first eophyll. These results 
corroborated the descriptions of Medeiros et al. 
(2015) for S. coronata. 

On the 30th DAS the cotyledon petiole 
became prominent, cylindrical in structure, with 
a white-yellowish color (Figure 5B), resembling 
the primary root and containing the embryo axis, 
as described by Santos-Moura et al. (2016) for 
the germination of de S. coronata (Figure 5A-B). 
Luz et al. (2012) defined the cotyledon petiole of 
Archontophoenix cunninghamii as a bulbous and 
hollow structure whose goal is the absorption and 
translocation of reserves. In A. cunninghamii the 
cotyledon petiole grew up to 3 when a certain 
swallowing of its extremity was observed, being 
this is the region of differentiation and growth 
of the primary root (Luz et al., 2012), as it was 
observed in the present research (Figure 5A-B). 

On the 60th DAS the cotyledon petiole 
diameter varied from 2.02 to 2.38 mm (Table 1) 

and its color was equivalent to that of the primary 
root (Figure 5C). Besides, it was observed that 
the primary, secondary and lateral roots were 
similar in color, which was white-yellowish, with a 
marked presence of root hairs. At this stage, the 
firs expanded eophyll (Figure 5C). The seedlings 
main roots measured 3.03-3.20 mm in diameter, 
the diameter of the collar varied from 3.09 to 3.42 
mm and the eophyll length from 6.01 to 7.06 cm 
(Table 1). At this stage the cotyledon petiole and 
the endocarp are adhered to the seedlings in 
plain growth and development (Figure 5C), and 
the seed reserves are still being depleted (Santos-
Moura et al., 2016).

The germination of S. schizophylla can 
be classified as hypogeal crypto cotyledonal 
germination of the remote-tubular type, based 
in the concept developed by Tomlinson (1961), 
with the expansion of an absorption organ 
inside de seed with a further elongation of the 
cotyledon petiole which leads the seedling to 
the surface due to the differentiation of the 
shoot and root primordia (Figure 5-A-B-C). This 
type of germination may grant an ecological 
benefit to the survival of S. schizophylla under 
circumstances of water deficit and also against 
natural predators, since the elongation of the 
cotyledon petiole and the development of 
the embryo axis occur far beneath the soil or 
substrate surface. 

Some other palm species have been 
reported with the same kind of germination 
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process as observed in this research. For example, 
the germination of Syagrus coronata seeds was 
also described as remote-tubular (Batista et al., 
2011a; Santos-Moura et al., 2016). Nevertheless, 
Luz et al. (2012) classified the germination of 
Archontophoenix cunninghamii as adjacent 
ligular, in which the seedling development 
happens adjacently to the diaspore.

On the 90th DAS, the main root of 
seedlings were well developed with fine lateral 
roots and root hairs as shown in Figure 5D. The 
color remained white-yellowish. At this stage, a 
brown color was noticed on the first and second 
cataphylls. The seedling presented a single 
lanceolate eophyll measuring 10.88-13.44 cm in 
length (Table 1) with parallel and longitudinal 
leaf veins (Figure 5E). The main root diameter was 
3.09-3.84 mm, the collar diameter 3.79-4.45 mm 
and the cotyledon petiole diameter 1.58-1.69 
mm (Table 1).

The standard deviations and the low 
coefficients of variation of the diaspore and 
seedling biometric data at 60 and 90 DAS show 
that they presented homogeneous values, and 
thus the data can be classified as good, uniform 
and precise measurements (Table 1). 

Studies of morphological and 
biometric characterization of the dispersion 
unity, germination and of the seedlings during 
the initial development may contribute to 
understanding the biological cycle, as well as to 
the management and conservation of species 
(Luz et al., 2012).

Conclusions
The imbibition of seeds, diaspores with 

tegument rupture and intact seeds increased 
and hastened the germination of S. schizophylla.

The temperature of 30 ºC can be used 
for germinating seeds and obtaining seedlings of 
S. schizophylla.

The germination of S. schizophylla seeds 
is hypogeal crypto cotyledonal germination of 
the remote-tubular type. 

The described and illustrated 
morphological and biometric parameters for S. 
schizophylla are stable and, therefore, reliable for 
characterizing and identifying the germination of 
the species. 
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