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APRESENTAGAO

Com o objetivo de promover a recuperagao de areas degradadas, o Ministério do Meio Ambiente,
por intermédio do Departamento de Florestas (DFLOR) e do Departamento de Revitalizagao de Bacias
Hidrograficas (DRB), e o Ministério da Integragao Nacional (MI), por meio da Companhia de
Desenvolvimento dos Vales do Sao Francisco e do Parnaiba (CODEVASF), no ambito do Programa de
Revitalizagao da Bacia Hidrografica do Rio Sao Francisco (PRSF), criaram os Centros de Referéncia em
Recuperacio de Areas Degradadas (CRADs).

Os objetivos dos CRADS estio ligados ao desenvolvimento de modelos de recuperagao de areas
degradadas em areas demonstrativas, a definicdo e documentacao de procedimentos para facilitar a
replicacao de a¢bes de recuperacio de areas degradadas e a promocao de cursos de capacitagao para a
formacao de recursos humanos (coleta de sementes, producao de mudas, plantio, tratos silviculturais).

Atualmente, existem cinco CRADs instalados na Bacia Hidrografica do Rio Sao Francisco, sendo
um deles o CRAD/Mata Seca, com sede na UNIMONTES (Universidade Estadual de Montes Claros),
Campus de Janauba (MG), em parceria com a UFMG (Universidade Federal de Minas Gerais) e UFV]M
(Universidade Federal dos Vales do Jequitinhonha e Mucuri).

Além da parte administrativa faz parte da estrutura do CRAD/Mata Seca o Viveiro Escola,
coordenado pelo Professor DSc. Luiz Henrique Arimura Figueiredo e tendo como Diretor Técnico Joao
Edaclio Escobar Neto. E, em 2019 foi criado o Laboratério de Ecologia Florestal, coordenado pela
Professora DSc. Cristiane A. Fogaca. Fazem ainda parte da equipe, académicos do Curso de Agronomia,
como bolsistas de Iniciagdao Cientifica, estagiarios e orientados de Trabalhos de Conclusio de Curso.

Na parte administrativa sio realizados encontros e palestras relacionados a Recuperagio de Areas
Degradadas, tendo como publico alvo produtores rurais, alunos do ensino fundamental, médio e
superiof.

Com relagdo ao Viveiro Escola, o mesmo tem como objetivo a producdo de mudas de espécies
nativas da regido para a doagdo a comunidades, produtores rurais e prefeituras da regido, visando em
especial a recuperacio de areas degradadas e/ou sujeitas a degradacdo. A capacidade do Viveiro Escola é
de 10.000 mudas.ano-1. Além da producao e doagao de mudas sio recebidos no local, alunos de ensino
fundamental e médio, onde siao apresentadas as espécies produzidas e a importancia das mesmas,
demonstrando a necessidade de recuperar areas degradadas e ainda, a importancia da arborizagao tanto
na area rural como urbana.

Com o intuito de reduzir as perdas de sementes coletadas na regido e possibilitar maior
conhecimento sobre o comportamento germinativo e a morfologia de espécies florestais criou-se no local
o Laboratério de Ecologia Florestal, onde além do beneficiamento e armazenamento de sementes,
desenvolve pesquisas sobre a morfologia de sementes, plantulas e da germinagao; métodos de superagao

da dorméncia; padronizagao de testes rapidos para a avaliagao da viabilidade de sementes, entre outros.



Assim, o presente E-book CRAD /Mata Seca — Coletanea I apresenta oito capitulos de pesquisas

desenvolvidas sobre tecnologia de sementes e producao de mudas florestais.

Luiz Henrique Arimura Figueiredo
Cristiane Alves Fogaga

Maria Auxiliadora Pereira Figueiredo
Marcelo Angelo Ferreira
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Capitulo VIII

Study os seeed dormancy of Enterolobium timbouva
Mart.

4 10.46420/9786588319741cap8 Danielle Rodrigues dos Reis Dias"
Izabela Nascimento R. S. Matos'

Alilton Batista Oliveira Junior

Joao Edaclio Escobar Neto'

Marcelo Angelo Ferreira?

Matia Auxiliadora Pereira Figueiredo’

Luiz Henrique Arimura Figueiredo®

Cristiane Alves Fogaca®

INTRODUCTION

The species Enterolobinum timbouva Mart., commonly known as “timburf” or “tamboril”, has its
occurrence in the Brazilian territory of the Region of the Lower Amazon towards the south by Mato
Grosso and Goias to Minas Gerais, in the northwest of Sao Paulo and Mato Grosso in the semideciduous
forest and in the “cerradao”. This species can be used in rural landscaping and due to its rapid growth
and rusticity is also recommended for the composition of reforestation for preservation purposes. Its
seeds present dormancy and it is necessary to use methods of overcoming this to promote germination
(Lorenzi, 2002).

When seeds of a certain species stop germinating even though they are viable and having all the
environmental conditions to do so, we receive the name of dormancy. The phenomenon of dormancy is
considered as a resource of great importance, by which nature distributes seed germination over time
(Carvalho et al., 2012), that is, it is an evolutionary method that secks to protect the species' perpetuation
(Pifia-Rodrigues et al. (2012). This phenomenon not only guarantees the potential of regeneration of the
seed bank even in environmental conditions that are adverse to survival, but also contributes to the
species being distributed over time through the dependence of its overcoming by environmental factors.

Dormancy can be divided into two categories: embryonic or endogenous and tegumentary or
exogenous. In the first category, dormancy occurs due to the immature embryo, or presence of a
physiological inhibition mechanism that prevents it from developing. In the second category, the seed is

dormant because the tissues that surround it exert an impediment that can not be overcome, being known

! Graduando(a) em Agronomia da Universidade Estadual de Montes Claros, Janatiba, MG, Brasil.
2 Engenheiro Florestal, MSc. em Ciéncia Florestal, Porteirinha, MG, Brasil.
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as dormancy imposed by the integument. This is the most common category of dormancy, and is related
to the impermeability of the integument or pericarp to water and oxygen, with the presence of chemical
inhibitors in the integument or pericarp, such as coumarin or parathoric acid, or with the mechanical
resistance of the tegument or the pericarp to embryo growth (Fowler et al., 2000).

In the natural state, the seeds overcome the dormancy when the moment is propitious by
mechanisms of the seed itself or the environment, finishing its cycle (Maguire, 1962). The fungi and
bacteria present in the soil under forest conditions can minimize this type of dormancy by degrading the
seed coat (Fowler et al., 2000).

However, in commercial nurseries or conservationists waiting for the natural process may require
long periods for lot of seeds to overcome dormancy and a uniform emergence is gotten, which makes
the activity impracticable. Thus, ways were developed to accelerate the germination process known as
dormancy breaking techniques. Such techniques have been developed following species research in
nature and continue to be improved as information is spread (Pifia-Rodrigues et al., 2012).

There are several methods of overcoming or breaking dormancy, whose objective is to accelerate
the process, increase and standardize the germination, of which can be cited: mechanical or chemical
scarification, in which the seed is submitted to a tegumentary wear; the stratification, in which it assists
the seed in the process of maturation of the embryo, by means of gas exchanges and in water soaking;
the immersion in cold or hot water, where the seeds are immersed and remain a variable period of time,
according to the species. The application and efficiency of these treatments depends on the cause and
degree of dormancy, which is quite variable among the species (Scremin-Dias et al., 2000).

Thus, the objectives of this work were to verify the occurrence of integument dormancy in
Enterolobinm timbouva Mart. seeds and identify the best treatment for overcoming it under nursery

conditions, aiming to accelerate and standardize the emergence process.

MATERIAL AND METHODS

The present work was conducted at the Forest Ecology Laboratory of the Center of Reference
for the Recovery of Degraded Areas (CRAD / Dry Forest) of the Departament of Agricultural Sciences
of the State University of Montes Claros (UNIMONTES), Janatba, MG, Brazil.

The lot of Enterolobium timbonva seeds was collected in May 2017, in Janadba, MG, located in the
northern region of Minas Gerais, with a geographical coordinate of latitude 15°47'50"S and longitude
43°18'31"W, with approximately 516 m of altitude (Prefeitura Municipal de Janatiba, 2013). The climate
according to Koppen's classification is "AW" (rainy tropical with dry winter), with annual average rainfall
of 900 mm, average annual temperature of 25 °C and average relative air humidity of 65% (Ometto,
1981).

In order to characterize the seed lot, the weight of one thousand seeds and the water content

were determined according to the requirements of the Rules for Seed Analysis (Brasil, 2009).
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In the determination of the weight of one thousand seeds, 8 replicates of 100 seeds were weighed
in an analytical balance with an accuracy of 0.001 grams (g). The result was calculated by multiplying the
mean weight of 100 seeds by 10 and expressed in g to one decimal place.

The water content of seeds was determined using four replicates of a whole seed sample. The
replicates were weighed and conditioned in metallic containers of known tare. The weighings were
performed in an analytical balance with an accuracy of 0.001g. The samples were kept in an chamber at
105 £3 °C for 24 hours. The calculation was done in terms of wet basis and the results expressed as a
percentage.

To verify the occurrence of integument dormancy the impregnation curves of intact and scarified
seeds were determined. For this, four replicates of 20 seeds of each class were used, intact and
mechanically scarified with sandpaper n° 80 on the side opposite the embryo until the cotyledons were
exposed. The seeds were placed in plastic containers (200 mL) with distilled water enough to cover them,
and kept in a laboratory environment, at average temperature of 26 °C, for 120 hours.

The seeds were weighed before immersion in distilled water, and then at regular intervals of two
hours until the first 12 hours, and sequentially every 12 hours up to 48 hours and ending every 24 hours
to complete 120 hours.

Seeds corresponding to each class were removed from the water and dried on filter paper to
remove excess water. The results were expressed as percentage of fresh mass increment, calculated from
the equation, % Fresh Mass Increase = [(Pf - Pi) / Pf] x 100, where: Pi = initial seed weight; Pf = final
weight of the seeds at each time (Nery, 2008).

The curves were graphically represented by their mean values and with polynomial equation
elevated to the degree that best adjust the standard model proposed by Carvalho et al. (2012) for the
process of water absorption by seeds, by means of the Assistat software version 7.7 (Silva et al., 2010).

After the occurrence of integument dormancy, the seeds were submitted to the following
treatments: Control - seed without previous treatment; Intact seeds soaked in cold water for 24 and 48
hours at ambient temperature; Mechanical scarification - the seed was scarified manually with sandpaper
n° 80, on the side opposite the embryo until the exposure of the cotyledons; Seeds mechanically scarified
and soaked in cold water for 24 and 48 hours at ambient temperature.

After the treatments, the seeds were placed between washed and autoclaved sand in plastic trays
and kept under nursery conditions. The irrigations are carried out manually and daily as needed.

The counts were made from the moment the seedlings presented all the structures formed,
occurring on the seventh day after sowing and extending until the sixteenth day after sowing, computing
the number of normal seedlings. And at the last count it was counted the number of hard seeds. Both
results are expressed as a percentage.

Two vigor tests were applied to better evidence the results of the treatments. One of them was

the first count test, in which the number of normal seedlings was determinated on the first day of
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counting. The result was expressed as a percentage according to the Rules for Seed Analysis (Brasil, 2009).
The other, index of emergence speed (IES) was determined by the sum of the number of normal seedlings
that emerged daily divided by the number of days elapsed between sowing and emergence (Maguire,
1962).

The experimental design was in randomized blocks, with the results submitted to analysis of
variance and the means compared by the Tukey test, at 5% probability. Statistical analyzes were

performed using ASSISTAT software version 7.7 (Silva et al., 2016).

RESULTS AND DISCUSSION

The water content of E. #imbouva seeds was 9% and the weight of one thousand seeds was 554.8g.
From the analysis of the results obtained by the soaking curve (Figure 1), it was observed that the
scarified seeds showed an increase in the fresh mass much higher than the intact seeds, evidencing that

the intact integument prevented water entry.
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Figure 1. Enterolobium timbouva seed soaking curve. Source: The Authors.

The water absorption by the seeds obeys a three-phase pattern. Phase I, called soaking, is a
consequence of the matrix potential and, therefore, it is a physical process occurring regardless of seed
viability or dormancy, since it is not a tegument dormancy causing impediment of water entry. Phase II,
called stationary, occurs as a function of the balance between the osmotic potential and the pressure
potential. In this phase, the seed absorbs water slowly and the embryonic axis can not grow yet. Finally,
phase I1I is characterized by the continuation of water absorption, culminating with the emission of the
primary root (Carvalho et al., 2012).

In the scarified seeds, the soaking curve showed linear growth up to 36 hours (phase I) with an
increase of approximately 176% and reached approximately 199% with 120 hours of soaking (phase II).

On the other hand, with the seeds intact the increase of fresh mass was approximately 24% at 120 hours.
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In spite of the increase in fresh mass observed in the scarified seeds, it was not possible to observe
phase III, when the growth of the embryonic axis becomes visible as a result of the primary root emission.

Similar behaviors were observed by studying the impregnation curves of Enterolobium
contortisilignum Vell. Morong. (Fogaca et al., 2004) and Ewnterolobium maximum Ducke (Farias, 2014), where
the authors verified a higher increase of fresh mass of scarified seeds in relation to intact seeds, indicating
the occurrence of integument dormancy in both species. Also, they did not observe the occurrence of
phase 11, which culminates with the radicular protrusion.

Based on the results presented in Table 1, it was verified that the evaluated seed lot showed a
variation of the degree of impermeability of the tegument, since in the control it was observed an

emergence of 7.0%, which was statistically similar to the treatments that submitted intact seeds to soaking

by 24 hours (3.0%) and 48 hours (5.0%).

Table 1. Mean values of first count (FC), index of emergence speed (IES), emergence (E) and hard seeds
(HS) of Enterolobium timbonva submitted to different treatments of dormancy overcoming, under nursery
conditions. Source: The Authors.

Treatment FC (%)’ IES E (%) HS (%)
Control 0,0b 0,2 c 7.0 c 92,0 a
Intact seeds soaked for 24 hours 0,0b 0,0 c 3,0c 94,0 a
Intact seeds soaked for 48 hours 0,0b 0,2 c 5,0 ¢ 86,0 a
Seeds mechanically scarified 0,0 b 2,4 2 83,0 a 20b
Scarified seeds soaked for 24 hours 38,0 a 2,9 a 88,0 a 0,0b
Scarified seeds soaked for 48 hours 30,0 a 1,4b 430b 0,0b
CV (%) 12,9 11,2 227 9,6

I Means followed by the same letter, in the column, do not differ by Tukey test, at 5%. CV (%) - coefficient of variation.

Seeds of the same genus, E. contortisiliguum without previous treatment also presented germination
of 5% in work that evaluated different treatments to overcome seed dormancy of this species (Santos et
al., 2011). In other works, the germination of E. contortisiliguum seeds without previous treatment was not
verified (Alexandre et al., 2009; Silva et al., 2009; Cuz-Silva et al., 2011).

This variation observed in the permeability of the tegument is justifiable, because genetic and
environmental factors during the production (Rolston, 1978; Argel et al., 1983), the stage of development
of the seeds at the moment of drying and the type of drying can affect the permeability of the tegument,
determining the percentage and the intensity of dormancy (Marcos-Filho, 2005; Nakagawa et al., 2005).

The treatments that resulted in lower percentages of emergence (control, intact seeds soaked for
24 and 48 hours) and that were statistically inferior to the others, also presented the highest values of
hard seeds. This showed that the degree of hydration of the seed tissues did not allow the increase of the
respiratory activities to a level capable of sustaining the embryo growth, with sufficient supply of energy

and organic substances.
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The inefficacy of these treatments was confirmed by the mean values obtained in the two vigor
tests, first counting and IES, which were statistically inferior to the other treatments.

It was verified that the treatment with mechanical scarification followed by soaking for 24 hours
was efficient to promote 88% of emergence and with index of emergence speed of 2.9, but did not differ
statistically from the treatment in which the seeds were only scarified mechanically with 83% of seedlings
formed and 2.4 of IES.

Similar results were obtained by other researchers studying the efficiency of different treatments
for the dormancy overcoming of E. contortisilignum seeds, where they verified that mechanical scarification
with sandpaper (Alexandre et al., 2009; Cruz-Silva et al., 2011), mechanical scarification followed by water
soaking by 12 hours (Alexandre et al., 2009) and mechanical scarification followed by immersion in water
for 24 hours (Silva et al., 2009) provided the best germination and germination speed index.

This variation of results observed by different researchers is due to the degree of impermeability
of the integument of the evaluated seeds, which can be affected by genetic and environmental factors
during the production (Rolston, 1978; Argel et al., 1983).

The treatments that resulted in the best emergence and IES results, were those whose seeds were
subjected to mechanical scarification followed by soaking for 24 hours since allowed the acceleration of
the emergence process. This result was verified by the average value of first counts of 38%, superior and
statistically different from that one obtained when the seeds were only submitted to scarification (0%).

When the seeds were submitted to mechanical scarification and the soaking period of 48 hours,
the percentage of emergence and IES were reduced to 43% and 1.4, respectively. Possibly, the reduction
of the values of these variables occurred due to the deterioration suffered by the seeds exposed to a
longer soaking period. Since, in a study carried out on different treatments for the dormancy overcoming
of seeds of Enterolobinm species, the authors verified that periods of soaking over 24 hours, resulted in

deterioration of the seeds (Alexandre et al., 2009).

CONCLUSIONS

Enterolobinm timbonva seeds present integumentary dormancy.
It recommends the mechanical scarification of the seeds followed by soaking for 24 hours as the

most efficient method to overcome the dormancy of E. #mbonva under nursery conditions.

REFERENCES

Alexandre RS et al. (2009). Tratamentos fisicos e quimicos na superagio de dorméncia de
Enterolobinm contortisilignum (Vell.) Morong, Revista Brasileira de Ciéncias Agrarias, 4(2): 156-159.
Argel PJ et al. (1983). Environmental effects on seed development and hardseedness in S#ylosanthes

humata cv. Verano. 1. Temperature. Australian Journal of Agricultura Research, 34(1): 261-270.

| 79



CRAD-MATA SECA - COLETANEA I

Brasil (2009). Regras para analise de sementes. Brasilia: Mapa/ACS. 399p.

Carmona R (1992). Problematica e manejo de banco de sementes invasoras em solos agricolas.
Planta daninha, 10(1,2): 5-16.

Carvalho NM et al. (2012). Sementes: ciéncia, tecnologia e produgao (5ed.). Jaboticabal: FUNEP.
590p.

Cruz-Silva CTA et al. (2011). Tratamentos para superagao da dorméncia em sementes de orelha-
de-negro (Enterolobinm contortisilignum (Vell.) Morong). Revista Varia Scientia Agrarias, 2(2): 79-90.

Farias CCM (2014). Qualidade fisica e fisiologica de sementes e crescimento inicial de mudas de
Enterolobinm maximum Ducke. Centro de Ciéncias Agrarias da Universidade Federal do Espirito Santo
(Dissertagao), Jeronimo Monteiro. 128p.

Fogaca CA et al. (2004). Comparacao de metodologias para quantificagao do grau de umidade de
sementes florestais categorizadas por tamanho. Scientia Agraria Paranaensis, 3(1): 16-24.

Fowler AJP et al. (2000). Dorméncia em sementes florestais. Colombo: Embrapa Florestas. 27p.

Lorenzi H (2002). Arvores Brasileiras: manual de identificacio e cultivo de plantas arbéreas
nativas do Brasil (2ed.). Nova Odessa: Instituto Plantarum. v.2. p.181.

Maguire JD (1962). Speed of germination-aid in selection and evaluation for seedling emergence
and vigor. Crop Science, 2(1): 176-177.

Marcos Filho ] (2005). Fisiologia de sementes de plantas cultivadas. Piracicaba: FEALQ. 495p.

Nakagawa ] et al. (2005). Maturagdo, formas de secagem e qualidade fisiologica de sementes de
mucuna-preta. Revista Brasileira de Sementes, 27(1): 45-53.

Nery FC (2008). Germinagao, cultivo in vitro e tolerancia ao congelamento de sementes de
angico-vermelho (Anadenanthera colubrina (Vell.) Brenan). Departamento de Agronomia da Universidade
Federal de Lavras (Tese), Lavras. 217p.

Ometto JC (1981). Classificagao climatica: bioclimatologia tropical. Sao Paulo: Ceres. p.390-398.

Pina-Rodrigues FCM et al. (2012). Dorméncia: conceito, tipos e formas de superag¢ao. Mori ES
(Org.). Sementes florestais: guia para germinagao de 100 espécies nativas. Sao Paulo: Instituto Refloresta.
19-26.

Prefeitura Municipal de Janaiba (2013). Dados gerais. Retrieved Ago. 12, 2017, available online
at: http://www.janauba.mg.gov.br/cidade/dados_gerais.

Rolston MP (1978). Water impermeable seed dormancy. The Botancial Review, 44(3): 365-396.

Santos ALF et al. (2011). Avaliagio de métodos para superacao de dorméncia de sementes de
leguminosas arboéreas utilizadas na recuperagao de areas degradadas. Seropédica: Embrapa Agrobiologia.
32p.

Scremin-Dias E et al. (2000). Producao de mudas de espécies florestais nativas: manual. Campo

Grande: UFMS. 15-19.

180



CRAD-MATA SECA - COLETANEA I

Silva FAS et al. (2016). The Assistat Software Version 7.7 and it use in the analysis of experimental
data. African Journal Agricultural Research, 11(39): 3733-3740.
Silva MS et al. (2009). Tratamentos para superar dorméncia em sementes de Ewterolobinm

contortisiliguum (Vell.) Morang, IF, Série Registro 0(40): 161-165.

181



CRAD-MATA SECA - COLETANEA I

INDICE REMISSIVO

B
biometria, 10, 12, 14, 15, 32, 34, 35, 59, 60, 61

D

dormeéncia, 4, 11, 27, 29, 30, 31, 35, 36, 37, 52
80, 81, 82

>

forest seeds, 21
frequéncia, 10, 13, 15, 31, 32, 33, 60, 62
G

germinacao, 4, 9, 17, 18, 28, 29, 30, 306, 37, 39,
40, 41, 42, 46, 47, 50, 57, 63, 64, 65, 67, 69,
70, 71,72, 74, 81

germination, 18, 20, 21, 22, 23, 25, 206, 37, 75,
76, 79, 80, 81

guapuruvu, 29, 32, 33, 35, 306, 37, 38, 50, 51, 52,
53, 54, 55, 56, 57

I
ipé-amarelo, 40, 43, 48, 59, 61, 63, 73
ipe-branco, 64, 72, 74

J
jatoba-do-cerrado, 8, 10, 11, 13, 15, 18, 19

M
mudas florestais, 5, 50, 51, 52, 57, 65

para-tudo, 59, 60

procedéncias, 29, 30, 32, 33, 35, 36, 37, 60, 61,
62

pseudocaule de bananeira, 50, 51, 54, 56

Pterogyne nitens, 20, 21, 23, 25, 26, 27

Q

qualidade
de mudas, 52, 55, 56, 57
fisiologica, 9, 11, 16, 17, 40, 43, 46, 63, 64,
65, 70, 81

S

Sementes florestais, 27, 37, 48, 73, 81
substrato, 28, 40, 50, 51, 52, 53, 54, 55, 56, 57,
67,74

T

teste de tetrazolio, 26, 27, 28, 39, 40, 41, 42, 43,
44,45, 46, 47, 48, 49, 65, 66, 67, 68, 69, 70,
71,772,773, 74

teste de tetrazolio, 27, 28, 39, 48, 64, 72, 73

\'%

viabilidade, 4, 27, 39, 40, 41, 42, 44, 45, 46, 47,
48, 64, 65, 67, 69, 70, 71, 72, 73

Viabilidade, 27, 28, 46, 57, 70, 74

viability, 21, 22, 23, 24, 25, 26, 78

182



CRAD-MATA SECA - COLETANEA I

SOBRE O(A)S ORGANIZADORE(A)S

$tates Luiz Henrique Arimura Figueiredo. Possui graduacio em
Engenharia Agronomica pela Universidade Federal de Lavras (1995),
Mestrado em Ciéncia do Solo pela Universidade Federal de Lavras (1998) e
Doutorado em Agronomia (Solos e Nutricao de Plantas) pela Universidade
Federal de Vigosa (2004). Atualmente ¢ professor de educagao superior da
Universidade Estadual de Montes Claros nos Cursos de Agronomia,
Engenharia Civil e Tecnélogo em Gestao do Agronegbcio. Experiéncia na
area de Solos, com énfase em Fisica do Solo, Recuperacio de Areas
Degradadas e Meio Ambiente. Contato: luiz.figueiredo@unimontes.br

$ates Cristiane Alves Fogaga. Possui graduagao em Agronomia pela
Universidade Estadual do Oeste do Parani — UNIOESTE, Marechal
Candido Rondon, PR (2000) ¢ Mestrado em Agronomia (Produgao e
Tecnologia de Sementes) pela Universidade Estadual Paulista/Faculdade de
Ciéncias Agrarias e Veterinarias - UNESP/FCAV, Jaboticabal, SP (2003).
Doutora em Ciéncias Ambientais e Florestais, pela Universidade Federal
Rural do Rio de Janeiro — UFRR], Seropédica, R] (2010). Atualmente,
professora do curso de Agronomia da Universidade Estadual de Montes
Claros - UNIMONTES, Janauba, MG. Experi¢ncia na area de Ciéncias
Agrarias, com énfase em Producdo e Tecnologia de Sementes, Viveiros
Florestais,  Silvicultura, Solos e Meio  Ambiente.  Contato:
cristiane.fogaca@unimontes.br

© Lates Maria Auxiliadora Pereira Figueiredo. Possui graduac¢io em
Engenharia Florestal pela Universidade Federal de Lavras (1999), mestrado
em Botanica pela Universidade Federal de Vigosa (2003) e doutorado em
Engenharia Florestal pela Universidade Federal de Lavras (2019).
Atualmente é Professora Adjunta no Instituto de Ciéncias Agrarias da
Universidade Federal de Minas Gerais. Tem experiéncia na area de
Engenharia Florestal, com énfase em Ecologia e Conservagao da Natureza,
atuando principalmente nos seguintes temas: Cerrado, Mata Atlantica,
Fitossociologia, Dinamica Florestal, Restauracio Florestal, Manejo
Florestal, Conservacado da Natureza e Ordenacio dos Recursos
Florestais. Contato: doraengflor@ica.ufmg.br

© cates Marcelo Angelo Ferreira. Possui Graduacio em Engenharia
Florestal pela Universidade Federal Rural do Rio de Janeiro (UFRR]),
Seropédica, RJ (2007) e Mestrado em Ciéncia Florestal pela Universidade
Federal dos Vales do Jequitinhonha e Mucuri (UFVJM), Diamantina, MG
(2020). Com experiéncia em Extensao Rural e Florestal, Politica Florestal,
Silvicultura, Gestdo Ambiental e Florestal em obras de infraestrutura.
Contato: marcelo.angelo.ferreira@gmail.com

183


https://orcid.org/0000-0002-5880-0858
mailto:luiz.figueiredo@unimontes.br
mailto:cristiane.fogaca@unimontes.br
http://lattes.cnpq.br/7230986972633423
https://orcid.org/0000-0002-9640-8451
http://lattes.cnpq.br/5967087145661700
https://orcid.org/0000-0003-0957-2331
http://lattes.cnpq.br/4684989867961218
https://orcid.org/0000-0003-4866-2874
http://lattes.cnpq.br/0685918372715536

ISBN 978-658831974-1

786588 319741

Pantanal Editora
Rua Abaete, 83, Sala B, Centro. CEP: 78690-000
Nova Xavantina — Mato Grosso — Brasil
Telefone (66) 99682-4165 (Whatsapp)
https:/ /www.editorapantanal.com.br
contato@editorapantanal.com.br



	Apresentação
	Sumário
	Capítulo VIII
	Study os seeed dormancy of Enterolobium timbouva Mart.

	Índice Remissivo
	Sobre o(a)s organizadore(a)s

