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Dormancy overcoming, temperatures and substrates on germination
of Mimosa tenuiflora Willd seeds

Superac¢ao de dorméncia, temperaturas e substratos na germinacio
de sementes de Mimosa tenuiflora Willd

Clarisse Pereira Benedito'"; Maria Clarete Cardoso Ribeiro?; Salvador Barros
Torres!; Isaias Porfirio Guimaraes®; Kassya Jemima Borges de Oliveira*

Abstract

Mimosa tenuiflora Willd., popularly known as jurema-preta, is an arboreal species of great importance
for the brazilian Northeast due to its uses as a medicinal plant and in the restoration of degraded soils.
No information is available in the Rules for Seed Analysis and the Instructions for Seed Analysis of
Forest Species regarding ideal conditions for of this species. Thus, this study aimed at evaluating
the influence of pre-germination treatments, in addition to verifying the germination performance at
different temperatures and in different substrates. In both experiments, four replicates of 25 seeds were
used for each treatment. In experiment I, seeds were submitted to the following methods for overcoming
dormancy: witness — Intact seeds (T1) immersion in water at 100 °C for 1 (T2), 2 (T3), 3 (T4), 4 (T5), 5
(T6) and 6 min (T7), immersion in concentrated sulfuric acid for 1 (T8), 4 (T9), 7 (T10), 10 (T11) and 13
min (T12), scarification on sandpaper n° 80 (T13) and lopping in the region opposite the micropyle (T14).
In experiment II, seed germination was evaluated in four types of substrates: between sand, paper on,
paper roll and between vermiculite and at six different temperatures: 20, 25, 30, 35, 40 °C and alternating
between 20 and 30 °C. Immersion in hot water for 1, 2, 3, 4, 5 and 6 min, sulfuric acid treatment for 10
and 13 min, sand paper and lopping were the most appropriate treatments to overcome seed dormancy.
The seed germination of M. Tenuiflora should be carried out at 25 °C on paper roll substrate.
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Resumo

Mimosa tenuiflora Willd. conhecida popularmente como jurema-preta ¢ uma espécie arborea de grande
importancia para o Nordeste brasileiro pela sua multiplicidade de usos, como na medicina popular,
recuperacao de solos degradados e fixacao de nitrogénio. Ainda ndo hé informagdes disponiveis nas
Regras para Andlise de Sementes e nas Instrugdes para Analise de Sementes de Espécies Florestais
com relacdo as condi¢des ideais para conducdo do teste de germinagdo desta espécie. Dessa forma,
objetivou-se avaliar a influéncia da aplicacdao de tratamentos pré-germinativos, além de verificar o
desempenho da germinagdo em diferentes temperaturas e substratos. Em ambos os experimentos foram
utilizados quatro repeti¢cdes de 25 sementes para cada tratamento. No experimento I, as sementes foram
submetidas aos seguintes métodos para supera¢do de dorméncia: testemunha — sementes intactas (T1),
imersdo em agua a 100 °C por um (T2), dois (T3), trés (T4), quatro (T5), cinco (T6) e seis minutos (T7),
imersdo em acido sulftirico concentrado por um (T8), quatro (T9), sete (T10), dez (T11) e treze minutos
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(T12), escarificacdo em lixa n° 80 (T13) e desponte na regido oposta a micropila (T14). No experimento
II, a germinagdo das sementes foi avaliada em quatro tipos de substratos: entre areia, sobre papel, rolo
de papel e entre vermiculita e em seis temperaturas: 20 °C, 25 °C, 30 °C, 35 °C, 40 °C e alternada 20-
30 °C. A imersdo em agua quente por 1, 2, 3, 4, 5 e 6 minutos, acido sulftrico por 10 ¢ 13 minutos,
lixa e desponte sdo os tratamentos mais indicados para a superagdo de dorméncia da espécie. O teste
de germinagao de sementes de M. tenuiflora pode ser conduzido a 25 °C, no substrato rolo de papel.
Palavras-chave: Jurema-preta. Germinagao de sementes. Caatinga. Analise de sementes.

Introduction

Mimosa tenuiflora Willd. is a native Fabaceae
species of Caatinga, popularly known as jurema-
preta, calumbi or jurema. It reaches a height of five to
seven metres, has sparse spines, an erect or slightly
inclined stem, dark brown bark, sometimes greyish,
rough, chipped lengthwise, with dark red bark. Its
seeds are small (3-4 mm), oval, flattened and have
a light brown colour. It can be found throughout
the Northeast region, in the states of Piaui, Ceara,
Rio Grande do Norte, Paraiba, Pernambuco,
Alagoas, Sergipe and Bahia. It has potential as a
regenerator of eroded soils and a nitrogen fixer,
favouring the emergence of other, more demanding
native plants, such as Myracrodruon urundeuva
Allem., Handroanthus impetiginous (Mart. EX.
DC) Mattos, Amburana cearenses (A. C. Smith),
Adenanthera colubrina (Vell.), Ziziphus joazeiro
Mart., Combretum leprosum Mart. (MAIA, 2004).
Furthermore, it is used for medicinal purposes
against various diseases (SOUZA et al., 2008).

Analysis of forest seeds is essential in scientific
research, where knowledge of the main processes
involved in native species seed germination is
crucial for the preservation and multiplication
of endangered species as well as other species in
reforestation programs (SMIDERLE; SOUSA,

2003).

Commonly, the concept of dormancy only
reflects the absence of viable seed germination
under unfavourable environmental conditions.
However, this might only be one factor impeding
germination. Absence or excess of water,
suboptimal temperatures or even the absence of

light are some of environmental factors affecting

germination processes. Additionally, seed intrinsic
properties are the second and most important
factors inhibiting germination, which is represented
by embryo characteristics and other structures
including endosperm, tegument or even action of
fruits (VIVIAN et al., 2008).

The effectiveness of pre-germination treatments
to overcome seed dormancy mainly depends on
the degree of species dormancy and the time of
exposure to the treatment. Several studies show
that these elements directly influence dormancy
in seeds of several species, such as Bowdichia
virgilioides ~ (SMIDERLE; SCHWENGBER,
2011), Acacia mangium (SMIDERLE et al., 2005),
Piptadenia moniliformis Benth. (BENEDITO et
al., 2008; AZEREDO et al., 2010), Caesalpinia
pulcherrima (OLIVEIRA et al., 2010), Bowdichia
virgilioides (ALBUQUERQUE et al., 2007), Parkia
panurensise, Parkia multijuga and Parkia velutina
(MELO et al., 2011).

The main methods
physical dormancy are: soaking in water, chemical
scarification with acids and mechanical scarification
using sandpaper (BRASIL, 2009). Such methods
ensure tegument rupture, facilitating the entry of
water and oxygen, resulting in an early germination
process (BRASIL, 2009).

used for overcoming

The germination test is still considered the
main parameter to evaluate the physiological
quality of seeds. Seeding rates, value comparison
between different lots and commercialization are
determined by this test (MARTINS et al., 2008).
The ideal methodology for conducting this test for
the most cultivated species can be found in Rules
for Seed Analysis (BRASIL, 2009) or Instructions
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for Analysis of Forest Seeds (BRASIL, 2013).
However, few native species of Caatinga are
considered in these manuals. In this sense, Lima et al.
(2011) obtained better results in seed germination of
Caesalpinia pyramidalis Tul. at 20-30 and 20-35 °C
temperatures with sand and vermiculite substrates.
For P. moniliformis Benth. seeds, 25 °C with the
substrates between paper, between sand and between
vermiculite were the most suitable condition for
conducting germination tests (AZEREDO et al.,
2011). For seeds of Amburana cearensis (Allemao)
A. C. Smith, a temperature of 35 °C temperature was
most suitable for the germination test, irrespective
of the substrate (GUEDES et al., 2010).

Given the importance of forestry and the lack
of information to assist in the management of
dormancy and conduction of germination tests for
M. tenuiflora seeds, this study aimed at evaluating
the of pre-germination treatments,
temperature and substrate on germination tests for
this species.

influence

Material and Methods

Mature fruits of twenty M. tenuiflora mother
plants were collected, of which ten were located
at the Universidade Federal Rural do Semi-Arido
— UFERSA (5°12°51°°S; 37°18" 44,7°"W) and ten
nearby at the Instituto Federal do Rio Grande do
Norte— IFRN (5°12°58,8"'S;37°18"51,65" W), both
located in the municipality of Mossoré — RN. After
collection, we removed broken and cracked seeds
and stored the remaining seeds in glass bottles in a
cold chamber (15 °C + 60% RH) until experiments.

Initially, seed humidity level was determined by
the greenhouse method at 105 + 3 °C for 24 hours
(BRASIL, 2009), with two replicates of 25 seeds,
whose value was 9.9%. Later, the soaking curve was
determined in order to verify whether dormancy was
caused by tegument impermeability. For this, two
samples of 25 intact seeds were weighted before
contact with moistened paper and then disposed
between two sheets of blotting paper which was

pre-moistened with an amount of water equal to
2.5 times the weight of dry paper. The intervals of
weightings were 2, 4, 6, 8, 24, 48, 72 and 96 soaking
hours. As intact seeds had slow water absorption,
indicating tegumentary dormancy, a new soaking
curve with seeds treated with hot water at 100 °C
for four minutes was prepared. This treatment was
chosen from results in pre-preliminary tests, with
three-phase behaviour.

Thus, the following treatments were used:
witness — intact seeds (T1), immersion in water at
100 °C for 1 (T2), 2 (T3), 3 (T4), 4 (T5), 5 (T6) and
6 min (T7), immersion in concentrated sulfuric acid
for 1 (T8), 4 (T9), 7 (T10), 10 (T11) and 13 min
(T12), scarification on sandpaper n°. 80 (T13) and
lopping in the region opposite the micropyle (T14).
The experiment was conducted in a greenhouse
with sowing in plastic trays (1 cm depth) in sandy
substrate previously washed, autoclaved and divided
into four replicates of 25 seeds.

In the treatment with sulfuric acid (P.A 98%),
seeds were placed in a beaker, covered with acid
and frequently shaken with a glass rod. After each
test period, contents were put into a plastic sieve
with seeds rinsed in running water to eliminate acid
waste and placed to dry on paper towels at room
temperature.

Within the treatment with hot water, seeds were
placed in a beaker and immersed in water. After
each period, the disposal of water was similar to that
in the acid sulfuric treatment.

For mechanical scarification, seeds
manually rubbed with sandpaper No 80 until visible
tegument weathering. For seed lopping, to made a
small cut into the opposite site of the micropyle,

using scissors.

WEre

The
emergence — number of normal emerged seedlings
from three to 21 days after sowing, after which
seed emergence was stabilised; the results were
expressed as percentage; emergency speed index
— daily count of normal seedlings during 21 days,

following variables were evaluated:
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and the index according to Maguire (1962) was
performed; mean emergence time — calculated
using the formula proposed by Labouriau (1983).

The experimental design was completely
randomized and data was submitted to analysis of
variance; means were compared by Tukey's test at
5% probability. In order to homogenise variances,
percentage data were transformed to arc sine

function (X/100)"2.

In the second experiment, germination in paper
(sterilised at 105 °C for two hours), vermiculite
and sand (sterilised at 120 °C for two hours)
was evaluated. In addition, we disinfected seeds
using 0.5% sodium hypochlorite for 2 min and
subsequently washed them with distilled water.

The four tested substrates were sand, paper, paper
roll and vermiculite, using six temperatures, 20, 25,
30, 35 and 40 °C, and alternating 20-30 °C. We used
197 g of sand per plastic box (“gerbox” type, 11 x
11 x 3 cm), moistened with 37 mL of distilled water
(60% of field capacity). For sowing “on paper”,
two sheets of blotting paper were used, arranged in
a “gerbox” and moistened with a quantity of water
equal to 2.5 times the dry weight of the paper. For
germination on paper rolls, we used three sheets
of “germitest” also moistened with a quantity of
water equal to 2.5 times the dry weight of the paper.
Vermiculite of medium grain size was moistened
with an amount of water equal to 2.0 times its dry
weight (BRASIL, 2013).

Germination tests were evaluated daily for ten
days when stabilization of the results was verified.
The characteristics evaluated were: germination —
a total of 100 seeds per treatment was used, divided
into four sub-samples of 25 seeds, using as criteria
the normal seedling count reported in the Rules for
Seed Analysis (BRASIL, 2009); first germination

count: the percentage of seeds that had germinated
by the 5th day; germination speed index — daily
counts of normal seedlings for ten days and
calculated index according to the formula proposed
by Maguire (1962); mean germination time —
calculated according to the formula proposed by
Labouriau (1983); percentage of hard and dead
seeds — as hard seeds, considered those that did not
absorb water. As dead seeds, it was considered those
which did not germinate, were mollified or attacked
by microorganisms (BRASIL, 2009).

The experimental design was completely
randomized in a 6 x 4 factorial scheme with six
temperatures: 20, 25, 30, 35, 40 and 20-30 °C,
alternating between four substrates (sand, paper,
paper roll and vermiculite), with four replicates
of 25 seeds, totalling 24 treatments. Data were
submitted to analysis of variance and means were

compared by Tukey’s test at 5% probability.

Results and Discussion

The results for soaking curves of intact and
scarified seeds of M. tenuiflora showed radicle
protrusion in 60% of the scarified seeds after 72
hours of soaking, while in the same period, only 8%
of intact seeds had germinated (Figure 1). For the
remaining intact seeds, it was performed weighing
up to 144 hours; however, seedlings remained at a
constant weight without germination. Germination
of some intact seeds can be explained with a
possible difference in the intensity of dormancy,
since according to Marcos-Filho (2015), seeds
are released from the mother plant with different
degrees of dormancy, a phenomenon known as
heteroblasty or polymorphism; thus, some may
germinate without pre-germination treatments.
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Figure 1. Soaking curve of Mimosa tenuiflora Willd intact seeds scarified with hot water (100 °C) for four minutes.
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For seedling emergence, it was found that the
witness treatment resulted in an average of only 5%
germination, which was not statistically different
from the sulfuric acid treatment for 1 min. In contrast,
we found highest values of seedling emergence in
the hot water treatments (T2 to T7) and the sulfuric
acid treatments T11 and T12. Germination rates
were equally high for treatments with sandpaper
n°. 80 (T13) and lopping (T14), with no statistical
difference between treatments (Figure 2A).

The use of hot water, in addition to being a low —
cost method and withoutrisk of toxicity, as compared
to the sulfuric acid treatment, is also more practical
than using sandpaper or lopping, especially for small
seeds such as those of M. tenuiflora. Satisfactory
results with the use of hot water immersion were
also obtained for Caesalpinia pyramidalis Tul.)
(ALVES et al., 2007), Acacia mangium Willd.
(SMIDERLE et al., 2005), Leucaena diversifolia
Schlecht. (SOUZA et al.,, 2007). However, this
method was not effective in overcoming dormancy
in seeds of Albizia lebbeck (L.) Benth.) (DUTRA;
MEDEIROS FILHO, 2009), Adenanthera pavonina
L. (SILVA et al., 2009), Schizolobium amazonicum
(Huber) Ducke) (SHIMIZU et al., 2011) and Mimosa
caesalpiniifolia Benth. (PASSOS et al., 2007),
which is probably due to insufficient exposure

time or elevated temperatures, negatively affecting
embryo viability.

Regarding emergence speed index, the best
treatments were lopping, hot water immersion for
1, 2, 3,4, 5 and 6 min as well as treatment with
sulfuric acid for 10 min and sandpaper, with no
considerable differences between treatments,
while the other treatments provided inferior results
(Figure 2B). Regarding mean emergence time, both
sandpaper and seed lopping favoured the reduction

of this variable (Figure 2C).

Alves et al. (2007) achieved higher germination
speed and lower mean time with mechanical
scarification using sandpaper was used for C.
pyvaramidalis Tull. seeds. Similar results to this
study were also obtained by Nascimento et al.
(2009) for seeds of Parkia platycephala Benth.),
with scarification with sandpaper and immersion
in sulfuric acid as the most effective treatments.
For Ormosia arborea (Vell.) Harms., mechanical
and chemical scarification for 10, 20 and 30 min
reduced dormancy and significantly increased seed
germination speed (LOPES et al., 2004). Alexandre
et al. (2009) obtained better results for overcoming
dormancy in seeds of Enterolobium contortisiliquum
(Vell.) Morong. by using mechanical scarification,
achieving lower mean times of emergence and
increased emergence speed index.
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Figure 2. Seedling emergence (A), emergency speed index (B) and average time of emergency (C) of Mimosa
tenuiflora Willd. seeds submitted to fourteen treatments for overcoming dormancy.
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In terms of temperatures and substrates for
germination of M. tenuiflora seeds (Table 1), it
was found that for the first count, the paper roll
provided higher values, except at 40 °C, whereas
highest average values of germination were
found at 25 °C, regardless of the substrate. The
alternating temperature of 20-30 °C resulted in
better performance on paper roll and paper, with
no considerable difference between substrates.
It found that the temperature of 40 °C negatively
impacted germination of M. tenuiflora seeds, with
germination rates reaching zero for the substrates
paper and vermiculite. For M. caesalpiniifolia
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seeds Alves et al. (2002) also found that applying
a temperature of 25 °C and using paper as substrate
resulted in highest values of first germination count.

Regarding the percentage of germination, it
was found that the paper roll was statistically
superior to other substrates, whereas sand and
vermiculite substrates resulted in lower germination
rates, irrespective of temperature. In the roll
paper substrate, all temperatures provided similar
germination rates, except 40 °C. At temperatures of
25 and 30 °C, there were no statistical differences
between substrates (Table 1).
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Table 1. First germination count, germination percentage and mean germination time of Mimosa tenuiflora Willd.

seeds on different substrates and at varying temperatures.

Substrates
Temperatures First germination count (%)
(°O) Between sand Paper roll On paper Between vermiculite Averages
20 28 Bc 92 Aa 52 Bb 23 Be 49 C
25 78 Aa 92 Aa 87 Aa 77 Aa 83 A
30 65 Ab 86 Aa 75Aab 63 Ab 72 B
35 27 Bb 86 Aa 38Bb 3 BCc 38D
40 1Ca 3Ba 0Ca 0Ca 1E
20-30 36 Be 80 Aab 93 Aa 68 Ab 69 B
Averages 39¢ 73 a 57b 39¢
Germination (%)
20 79 Aab 95 Aa 73 BCb 72 Bb 80 B
25 87 Aa 93 Aa 95 Aa 93 Aa 92 A
30 83 Aa 87 Aa 79 ABCa 80 Aba 82 AB
35 41 Bbc 94 Aa 59 Cb 26 Cc 55C
40 3Cb 57 Ba 2Db 2Db 15D
20-30 53 Bb 88 Aa 93 Aba 90ABa 81 B
Averages 57¢ 86 a 67D 60 bc
Mean germination time (days)
20 5.51 ABab 3.12 Ac 4.13 Bbc 5.86 Aa 4.66 A
25 3.43 Ca 3.07 Aa 3.18 Ba 3.68 Ba 334B
30 3.88 BCa 3.08 Aa 3.21 Ba 3.84 Ba 3.50B
35 4.30 BCc 3.34 Ac 5.87 Ab 7.39 Aa 522A
40 6.66 Aa 6.79 Aa 0Cb 7.0 Aa 511A
20-30 4.26 BCa 3.36 Aa 3 Ba 3.97 Ba 3.65B
Averages 4.67b 3.79b 323b 529a

Average followed by the same letter, capital in the column and small in the line, did not differ by Tukey test at 5% probability.

Similar germination results were also obtained
by Scalon et al. (2007) for seeds of Dimorphandra
mollis. The authors compared constant (25 °C) and
alternating temperatures (20-30 °C) and obtained
higher values for percentage and germination
speed at a constant temperature. The most suitable
conditions for germination of Dalbergia nigra Fr.
Allem. seeds were observed attemperatures of 25 and
20-30 °C, for paper roll and vermiculite substrates
(ANDRADE et al., 2006). In our experiment, the
most suitable temperature range for germination
was between 25 and 30°C, because at 20-30 °C
alternating regime, seeds were exposed to a lower
temperature (20 °C) for a longer period of time (16
hours). In a similar study, Melo and Barbedo (2007)
concluded that a temperature of 25 °C and the roll

paper substrate represented he most appropriate
conditions for germination of Caesalpinia echinata
Lam. seeds.

The temperature of 40 °C negatively impacted
germination in all substrates used, except for roll
of paper, where germination reached 57% of seeds
(Table 1). According to Carvalho and Nakagawa
(2012), temperatures above the optimum accelerate
germination, however, disrupting it, the total
number of seeds that can complete it decreases. In
contrast, temperatures below the optimum tend to
reduce germination speed, in some cases leading to
a reduction of total germination.

Regardless of the substrate, average germination
time was shorter for M. tenuiflora seeds at 25, 30 and
20-30 °C, whereas for the substrates sand, paper roll
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and paper, germination did not differ significantly
between treatments, independent of temperature
(Table 1). Analysed separately, a temperature of
25 °C resulted in a germination speed index which
was statistically higher than for the other tested
temperatures, since the paper roll substrate resulted
in significantly higher germination speed indices
compared to the use of other substrates, independent

of temperature. At temperatures of 25 and 30 °C and
temperatures alternating between 20 and 30 °C, it
was observed higher values of germination speed
index for most substrates. At all temperatures, using
paper roll as a substrate resulted in higher similar
or statistically similar values compared to other
substrates (Table 2).

Table 2. Germination speed index, percentage of hard and dead seeds of Mimosa tenuiflora Willd. on different

substrates and at varying temperatures.

Substrates

Germination speed index

Temperatures (°C)

Between sand Paper roll On paper Between vermiculite Averages
20 4.12Bb 7.72Aa 5.07BCb 3.60Bb 5.13C
25 6.81Aa 7.69Aa 7.46Aa 6.98Aa 7.25A
30 6.05Aa 7.17Aa 6.40ABa 5.85Aa 6.36B
35 2.74Bbc 7.45Aa 3.92Cb 1.50Cc 3.90D
40 0.15Cb 2.03Ba 0.0Db 0.12Cb 0.57E
20-30 3.60Bb 6.94Aa 7.74Aa 6.44Aa 6.18B
Averages 3.9¢c 6.5a 5.12b 4.1b
Hard seeds (%)
20 15.0ABa 3.0Ab 18.0Aa 19.0ABa 13.7A
25 7.0Ba 2.0Aa 2.0Ca 3.0Ca 3.5B
30 13.0ABa 8.0Aa 15.0ABa 6.0Ca 10.5A
35 22.0Aa 0.0Ab 7.0BCb 22.0Aa 12.7A
40 15.0ABab 9.0Ab 21.0Aa 13.0ABCab 14.5A
20-30 21.0Aa 7.0Ab 3.0Cb 9.0BCb 10.0A
Averages 15.5a 4.83c 11.0b 12.0ab
Dead seeds (%)
20 6 Ca 2 Ba 9Ca 9Ca 6.5C
25 6 Ca 6 Ba 3Ca 4 Ca 4.7C
30 4 Ca 1 Ba 6 Ca 1Ca 3C
35 37 Bb 6 Bc 34 Bb 51 Ba 32B
40 81 Aa 34 Ab 80 Aa 84 Aa 69.7 A
20-30 25 Ba 5Bb 4 Cb 1Cb 8.7C
Averages 26.5a 9b 23 a 25a

Average followed by the same letter, capital in the column and small in the line, did not differ by Tukey test

at 5% probability.

These results partly agree with those obtained by
Figlioliaetal. (2009), who evaluated the germination
at different
temperatures and found higher percentages and
germination speed values for constant temperatures
of 20 and 25 °C. Similarly, Azerédo et al. (2011)

of Anadenanthera colubrina seeds

evaluated different substrates and temperatures for
germination of P. moniliformis seeds and found
that at 25°C and with paper roll as substrate, higher
germination speed index was obtained.

Lower percentages of hard seeds were observed
at 25 °C, regardless of the substrate. In addition,
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we found that the paper roll substrate, independent
of temperature, resulted in lower numbers of hard
seeds. For a temperature of 25 °C, no statistical
differences between the substrates were detected;
for paper roll as substrate, temperatures had no
significant impact on germination. In all substrates, a
temperature of 40 °C resulted in a higher percentage
of dead seeds (Table 2). High temperatures favour
seed deterioration (BELLO et al., 2008), in seeds of
Amburana ocreana (Ducke) A. C. Sm. at the same
temperature.

Conclusions

Immersion in hot water for 1, 2, 3, 4, 5 and 6
minutes, sulfuric acid treatment for 10 and 13
minutes, sandpaper and lopping are the most
suitable treatments for overcoming dormancy in
seeds of M. tenuiflora.

In addition, seed germination of M. Tenuiflora
should be carried out at 25 °C using on paper rolls
as substrate.
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