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Abstract

Mimosa setosissima is a tree species, considered rare once its occurrence is restricted to the Cerrado biome. Studies on this species
may contribute to its conservation. Thus, the objective of this study was to characterize the fruits (physically) and seeds
(physiologically) of M. setosissima to provide supporting information for the commercial and conservational propagation of the
species. The pods (n=200 fruits) of M. setosissima were collected from plants present in the Cerrado Rupestre of the Serra dos
Pirineus State Park, Goias, Brazil. The fruit were separated into two maturation classes regarding to the color and texture of the pods
(brown and green). The pods of each maturity stage were characterized by the following attributes: fresh weight, length, width,
thickness, number of seeds, number of normal and abnormal seeds (dead/rotten/damaged/broken). A germination test was used to
evaluate the physiological potential of seeds. The germination test applied in a factorial (2 x 2) randomized design, with two fruit
ripening stages (brown and green) and two substrates (between paper and paper roll and on paper in a gerbox) (temperature 25°C; 12-
hour photoperiod; humidity 75%). The morphobiometrics of M. setosissima fruit depends on the maturity stage, where an increased
growth was observed in brown fruits. The substrate “between paper and paper roll” is more appropriate to conduct the germination
test of seeds M. setosissima. Seeds coming from green pods have a physiological performance higher than that of brown seed pods.

Keywords: rare species, Fabaceae, physiological seed potential.
Abbreviation: BOD_Biological Oxygen Demand; G4_first count of seeds; DWS_dry weight of seedling; FWS_fresh weight of
seedling; G20_final germination; GSI_germination speed index; M_Maturation; SH_shoot height; S_Substrate; RL_root length.

Introduction

The diversity found in natural Cerrado vegetation may of such structures is important to support the taxonomic and
become sources for the livelihoods of rural families, mainly phylogenetic characterization of the species, the formulation
through the extraction and development of new products of protocols for propagation and the evaluation of the
(industrial, food and medicinal) (Pereira et al., 2012). In physiological/physical/pathological quality of seeds (De
addition, the called modern landscaping has been adopted, Macedo et al., 2009; Moura et al., 2010; Pereira et al., 2011).
advocating the use of native species instead of exotic species For use in landscaping and ornamental kind of rare plant and
(Heiden et al., 2006; Leal and Biondi, 2006). The increase of therefore protected by Brazilian law (Brazil, 1998), the
green areas and the maintenance of local biodiversity favors propagation of the species should happen in a way that does
the use of native species in urban landscaping (De Araujo and not cause damage to the specimens and maximize the use of
Pires, 2009). In addition, the rusticity and adaptability of this seeds, thus preventing the reduction of the natural population
species to the environment is highlighted (Lima, 1990), (Nichols, 2005). Together the propagation of rare species can
culminating in lower cost of implementation and also be considered conservation strategies, since increasing
maintenance. The specie Mimosa setosissima Taub., found the number of specimens that can later be reintroduced into
only at altitudes above 1200m, is highlighted among rare the natural environment (Arianoutsou et al., 2012). Given the
species and species with high ornamental and landscape above, the objective of this study was to characterize the
potential in the Cerrado biome (Simon and Hay, 2003; fruits (physically) and seeds (physiologically) of M.
Giulietti et al., 2009). Although a rare species, the setosissima to provide supporting information for the
morphological and  physiological characteristics  of commercial and conservational propagation of the species.

conciliating plant with its scenic beauty makes it suitable for

use in landscaping and ornamentation (Nichols, 2005).
Information concerning fruit biometry, germination and

seed vigor of M. setosissima are scarce. The morphobiometry
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Results and discussion

Fruit and seed biometry

The pod maturity stage affected fresh weight accumulation of
the pod (p<0.001) and seeds (p<0.001), thickness (p=0.042),
number of seeds (p<0.001), number of normal seeds
(p<0.001) and number of abnormal seeds (p<0.001). The
descriptive values of the morphobiometric variables of fruits
and seeds of M. setosissima are shown in Table 1. Pods from
brown fruits had a higher fresh weight associated with a
greater thickness (Table 1). The combination of the epicarp
color along with the higher fresh weight may indicate that
this fruit has reached physiological maturity.

The number of abnormal seeds was higher in green pods
(Table 1). The higher humidity content and lower
development level may increase the detection of immature
seeds and the incidence of pathogens causing decay. The
biometric characteristics of green pods varied more than
brown pods (Table 1). Green pods had a high variability in
regards to thickness and number of normal and abnormal
seeds, probably due to the lack of dehiscence associated with
immaturity in fruit growth. M. setosissima fruits exhibited
low length and width variation, regardless of the maturity
stage. Similarly, Schulz et al. (2014) reported no considerable
variation in length and diameter of Inga laurina (Sw.) Wild.
fruit in different maturity stages. The proximity between
matrices (maximum radius of occurrence of 50 meters) may
be another associated factor, culminating in low genetic
variability (Valadares et al., 2009). M. setosissima is a rare
species with very restricted geographic distribution. In
addition, spatially closer plants exhibit a higher genetic
similarity than the expected by chance (Soares et al. 2008).

The first and second components of the multivariate
analysis for the morphobiometric traits of pods explained
over 99% of the variance observed in the data (Fig. 1). The
pod types are located in different quadrants, indicating the
great dissimilarity between dry and green pods in regards to
morphobiometric traits. The main morphological descriptors
of green pods are width and length. However, dry pods were
not associated with any morphobiometric trait.

Seed germination and vigor

The interaction between factors (fruit maturation x substrates)
occurred during the first count (germination four days after
sowing), final germination (germination 20 days after
sowing), and for the germination speed index and root length
(Table 2). The germination performance and vigor of
seedlings from seeds found in green pods was superior to
brown pods (Table 2, Fig. 2), especially for the substrate
"between paper and paper roll" (Table 3). Thus, the
physiological maturity of seeds may be inferred to occur prior
to the complete ripening of fruits. Brown pods had an
apparently higher number of seeds (Table 1), although it did
not result in a better performance. The seeds from brown
pods possibly have an early disengagement from the parent
plant, leading to an advanced metabolic deterioration and
consequent worse physiological performance (Marcos-Filho,
2009). The lack of synchrony in the maturation of fruits and
seeds occurs in many species, forest as well as horticultural,
such as Tabebuia chrysotricha (Mart. Ex DC.) Standl
(Yellow Ipe) (Fonseca et al., 2005), Tabebuia impetiginosa
(Mart. Standl.) (Purple Ipe) (Germaque et al., 2002) and
Capsicum annum L. (jalapefio pepper) (Ricci et al., 2013). It
is noteworthy that the collection of fruit for seed extraction
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may be optimized by visual indicators of fruit maturation
(Hirano and Possamai, 2008), providing better decision
making to collectors and nursery gardeners to encourage
seedling production.

The final germination of seeds from green pods was
86.50%, nearly three times larger than the reported
previously for M. setosissima seeds collected at Pirenopdlis,
Serra dos Pirineus (25%; Simon and Hay 2003). However,
Simon and Hay (2003) did not describe the stage of fruit
ripening in which the seeds were removed, mentioning only
that the fruit were collected without dehiscence and that were
subsequently dried in the laboratory. The substrate “between
paper and paper roll” provided a better physiological
performance, considering germination and vigor for M.
setosissima seeds (Table 2 and Table 3). Similar results were
also reported by Alves et al. (2002) for M. caesalpiniaefolia
Benth seeds. The substrate “on paper of the gerbox™ possibly
led to a lower seed contact to the surface, undermining the
soaking and subsequent germination (Guedes and Alves,
2011). M. setosissima seedling from green pods found in the
substrate “between paper and paper roll” had a satisfactory
growth (Table 2). There were no differences in the
accumulation of water (fresh weight) and dry matter in the
tissues, although these seedlings had greater shoot height
associated to a lower expansion of the root system. This can
be observed through the lower root length/shoot height ratio
for green pods (0.51) and “between paper and paper roll”
(0.47), compared to brown pods (0.75) and “on paper” (0.87).
Therefore, there was an optimized allocation of seed reserves
for seedling formation and not to capture moisture in the
substrate.

Materials and Methods
Plant materials

Mimosa setosissima is a Fabaceae with distribution restricted
to the states of Goiés and the Distrito Federal, located in the
Midwestern region of Brazil. The species has no specific
name in English, but commonly, this genus is generically
named Mimosa. It is a shrub that may reach three meters in
height, with rounded crown and whitish stem. The leaves are
pilose, composed and multifoliated. Flowering occurs from
May to September. The flowers are pinkish-purple and small,
in a glomerular arrangement, popularly called "pompom".

Fruit collection

The M. setosissima pods were collected from plants present
in Cerrado Rupestre in the Serra dos Pirineus State Park
(16°06'02" - 16°03'52" S and 50°10'59” - 50°10'12" W),
Goiaés, Brazil. According to Koppen, the climate in the region
is Aw, characterized by a rainy summer and dry winter
(Digital map of access to M. setosissima population)

Biometric characterization of fruits and seeds

A random design with two treatments and ten iterations was
adopted for the biometric characterization of fruits and seeds.
The fruits were characterized in regards to maturity stage,
based on the color and texture of the pod, into two
assessment classes: brown (dry) and green. Each plot
comprised ten pods. The variables fresh weight (g), length
(mm), width (mm), thickness (mm), number of seeds per pod
number of normal seed per pod and number of abnormal
seeds (dead/rotten/damaged/broken/immature) per pod were


https://drive.google.com/open?id=0ByQNaWHmeZ15MlZSdjV4cGxicWc

Table 1. Descriptive parameters of morphobiometric variables of pods and seeds of M. setosissima according to the fruit maturity

stage.
Variable Minimum Maximum Mean CV
Dry pod
Fresh weight (g) 0.80 1.13 1.00 9.2
Length (mm) 26.97 41.55 33.92 15.56
Width (mm) 8.76 12.87 10.91 11.95
Thickness (mm) 5.52 8.85 6.96 14.85
Total seeds 6.3 75 7.06 5.12
Normal seeds 6.0 75 6.73 5.86
Abnormal seeds 0.00 0.08 0.33 75.65
Fresh weight of seeds (g) 0.05 0.08 0.069 13.97
Green pod
Fresh weight (g) 0.35 0.54 0.457 12.08
Length (mm) 30.19 38.27 34.33 8.48
Width (mm) 8.84 12.47 10.78 11.97
Thickness (mm) 2.92 6.85 5.82 22.02
Total seeds 4.3 6.9 5.65 14.28
Normal seeds 3.1 5.9 4.10 21.26
Abnormal seeds 1.0 25 1.55 28.40
Fresh weight of seeds (g) 0.03 0.05 0.04 17.80
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Fig 1. Biplot of morphobiometric traits of dry and green pods of M. setosissima in regards to components 1 and 2.

determined (n=100 fruits for each class and the number of
seeds is variable between fruit). The data were assessed
through descriptive statistics (measures of central tendency
and dispersion) and multivariate analysis using a Principal
Components Analysis. The significance of the effect of the
treatments was determined using the F test.

Seed germination and vigor, and seedling growth

The seeds extracted from brown and green fruits were
weighed to determine the fresh weight. Then, the seeds were
placed in plastic containers and stored in a cooling chamber
(5 °C). A randomized design in a 2 x 2 factorial was adopted,
comprising two fruit ripening stages (brown-dry, green) and
two germination substrates (between paper and paper roll and
on paper in a gerbox), eight repetitions and 25 seeds per plot.

The substrates were moistened with distilled water until
reaching three times its dry mass. The boxes and paper rolls
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were kept in a BOD incubator (temperature 25°C; 12-hour
photoperiod). Seed germination was assessed four (first
count), six, eight, eleven, fourteen and twenty (final
germination) days after sowing, to calculate the germination
speed index (Maguire, 1962). A seed was considered having
germinated when emitted a radicle with at least two
millimeters. The results were expressed in percentage.
Growth analysis of the seedlings was conducted 27 days after
sowing. The following variables were determined: fresh
weight (g), dry matter (g), shoot height (cm) and root length
(cm). A total of four seedlings were collected in each
repetition, and were weighed in an analytical balance
(precision of 0.001 g), to measure the fresh weight. Shoot
height and root length were measured using a graduated scale
in millimeters. Then, the seedlings were placed in paper bags
and dried in the oven (60 °C, 72 h) to determine dry matter.
The F test determined the significance of the effects of the
treatments. The Tukey test was employed to assess the
interactions between the factors "fruit ripening stage" and
"substrates".



Table 2. Germination and vigor of M. setosissima seeds from pods in two maturity stages, cultivated in two substrates in the
germination test: first count (G4), final germination (G20), germination speed index (GSI), fresh weight of seedling (FWS), dry
weight of seedling (DWS), shoot height (SH), root length (RL).

Treatments G4 G20 GSI FWS DWS SH RL
% % g g cm cm
Maturation (M)
Dry-Brown 4.00 19.00 2.07 0.11 0.016 2.97 2.25
Green 1.00 86.50 6.04 0.12 0.014 3.35 1.74
F 12.00** 720.76** 165.98** 1.53 ns 1.70 ns 3.28 ns 5.35*
Substrate (S)
On the paper 0.5 51.50 4.23 0.10 0.016 2.57 2.24
Between paper and paper 4.5 54.00 3.85 0.13 0.014 3.75 1.75
roll
F 21.33** 0.98 ns 1.26 ns 9,12** 1.40 ns 31.04** 4.95*
F(MxS) 12.00** 14.27** 0.48 ns 5.17* 0.16 ns 9,59** 0.63 ns
ns - non significant; * significant (p<0.05); **significant (p<0.01)
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Fig 2. Evolution of the germination of M. setosissima seeds from pods in different maturity stages.

Table 3. Breakdown of the interactions between the factors "Maturity stage™ and “substrates™ for the variables first count (G4), final
germination (G20), fresh weight of seedlings (FWS) and shoot height (SH).

G4 G20
On paper Between paper and On paper Between paper and
paper roll paper roll
Dry-Brown 0.5aB 7.5aA 22.50 bA 15.50 bA
Green 0.5aA 1.5bA 80.50 aB 92.50 aA
FWS SH
On paper Between paper and On paper Between paper and
paper roll paper roll
Dry-Brown 0.11aA 0.11 bA 2.70 aA 3.23bA
Green 0.10 aB 0.15aA 2.43 aB 4.28 aA

Means followed by the same lower case letter in the column and upper case letter in the line do not differ by the Tukey test (p<0.05)

Conclusions

The morphofruit biometrics of M. setosissima depends on the
maturity stage. The substrate “between paper and paper roll”
is the most appropriate for the germination test of M.
setosissima seeds. Seeds derived from green pods exhibit
greater vigor than seed from brown pods. Thus, for greater
utilization of M. setosissima seeds it is recommended to use
seeds from green pods to germination.
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