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Evolutivamente...

Barbedo et al., 2013; Barbedo, 2018; Barbedo et al., 2018
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Sementes ortodoxas

Germinou Condic0es
apos favoraveis
maturacao? (Dorméncia)

Barbedo et al., 2013; Barbedo, 2018; Barbedo et al., 2018
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Estratégias de propagacdo das sementes do género Eugenia

* Tolerancia ao déficit hidrico
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Cereja-do-Rio-Grande (Ei)
Pitanga (Eu)

Uvaia (Ep)

incubadas em 8 potenciais
hidricos diferentes

Inocente e Barbedo, 2019
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Estratégias de propagacdo das sementes do género Eugenia

Tolerancia ao déficit hidrico e regeneracéo

Cereja-do-Rio-Grande (Eugenia involucrata)

270 dias — incubacéo (-1,0 MPa) — déficit hidrico (A)

Inocente e Barbedo, 2021
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Tolerancia ao déficit hidrico e regeneracéo

Cereja-do-Rio-Grande (Eugenia involucrata)

270 dias — incubacdo (-1 MPa) — déficit hidrico (A)
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Capacidade regenerativa em sementes de Eugenia

Foto: Jhonatan Santos

Cereja Guamirim Pitanga
E. involucrata E. cerasiflora E. uniflora

Delgado, 2010; Delgado et al., 2022
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Morfologia das sementes

Bainha dos feixes

vasculares <:| Tecidos vasculares
(periferia dos cotilédones) (cotilédones)

Cereja Guamirim Pitanga

E. involucrata E cerasiflora E_uniflora [ A regeneracao rapida dos tecidos = resisténcia a predacéo ]

Delgado, 2010; Delgado et al., 2022
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Género Eugenia
Familia Myrtaceae

v' ~ 1050 espécies
v Pantropical — Brasil

v' Arvores, arbustos ou subarbustos (4 a 10 m)

« Grumixama (E. brasiliensis)

« Uvaia (E. pyriformis)

* Ameixa-da-Mata (E. candolleana)

* Guamirim (E. cerasiflora)

« Pitanga (E. uniflora)

» Cereja-do- Rio- Grande (E. involucrata)

Delgado e Barbedo, 2007; Lamarca et al., 2016; Flora e Funga do Brasil, 2024
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Cutting and regeneration of roots and seedlings from seeds of
Eugenia candolleana DC. at different maturity stages!

Camila Rivero Alonso?, Lilian Maria Asperti, Marina Crestana Guardia’([),
Claudio José Barbedo™ (%)

ABSTRACT — The potential to generate new roots and even whole plants even after the removal of maost of their reserves is a typical
characteristic of moncembryonic seeds of species of the genus Eugenia. Previous studies have shown that seeds of Eugenia can
produce seedlings even with only 44 of their mass, including seeds at the initial stages of matunity or seeds already in germination. This
could be an important ecologically strategy for ensuring propagation of Eugenia species since they would be able to develop serial
seedlings from the same seed, depending on environmental conditions, but this has not yet been evaluated. In this smdy, seeds of £
candolleana at four maturity stages were cut longitudinally or transversally, and they maintained high germination percentages and
production of normal seedlings. In a second experiment, the first and second seedlings that developed were emoved and regeneration
capacity was also evaluated. The results showed that it was possible to obtain more than one normal seedling from each seed. They
also showed that even after root and shoot removal, regeneration of new roots and seedlings occurred. These characteristics could be
understond as evolutionary strategies to ensure natiral propagation of this species in an unsuitable environment.

Index terms: Myrigceas, recalcitrant seeds, propagation.

Fracionamento e regeneracgdo de raizes e plantulas em sementes de Eugenia
candolieana DC. em diferentes estadios de maturacio

RESUMO — O potencial para gerar novas raizes & até plantas inteiras, mesmo apos a remocio de grande parte de suas reservas, E u q enia can d 0] I I eana
¢ uma caracteristica tipica das seinentes monoembridnicas de espécies do pénero Fugenia. Trabalhos anteriores mostraram que (Cam b u I’_ rOXO)

sementes de Eugenia podemn produzie plantulas mesmo quando apenas % de sua massa estd presente, inclusive para sementes
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Alonso et al., 2019
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ABSTRACT — The potential to generate new roots and even whole plants even after the removal of maost of their reserves is a typical
characteristic of moncembryonic seeds of species of the genus Eugenia. Previous studies have shown that seeds of Eugenia can
produce seedlings even with only 44 of their mass, including seeds at the initial stages of matunity or seeds already in germination. This
could be an important ecologically strategy for ensuring propagation of Eugenia species since they would be able to develop serial
seedlings from the same seed, depending on environmental conditions, but this has not yet been evaluated. In this smdy, seeds of £
candolleana at four maturity stages were cut longitudinally or transversally, and they maintained high germination percentages and
production of normal seedlings. In a second experiment, the first and second seedlings that developed were emoved and regeneration
capacity was also evaluated. The results showed that it was possible to obtain more than one normal seedling from each seed. They
also showed that even after root and shoot removal, regeneration of new roots and seedlings occurred. These characteristics could be
understond as evolutionary strategies to ensure natiral propagation of this species in an unsuitable environment.
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Eugenia candolleana

(Cambui-roxo)

Alonso et al., 2019
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Obtencao do material vegetal - PEFI, atual IPA - Instituto de Pesquisas Ambientais

Alonso et al., 2019
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Obtencao do material vegetal

Caracterizacao dos lotes (avaliages fisicas e fisiologicas)

v Teor de agua

v Potencial hidrico |:>

v’ Teste de germinacao

Brasil, 2009: Alonso et al., 2019
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Experimento 1
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Figura: Protruséo de raiz primaria (%)
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Producéo de plantulas normais (%)
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Prymary root emergence (%)

Figura: Protruséo de raiz primaria (%)
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Figura: Producéo de plantulas normais (%)
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/ Conclusoes: \

» Foi possivel obter mais de uma pléantula de cada semente. Ap0s a remocgao

das raizes e das partes aéreas—> Regeneracdo de novas raizes e plantulas.

» Estratégias evolutivas - Propagacdo natural dessa espécie em ambiente
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Cereja do Rio Grande

(E. involucrata)

Grumixama
(E. brasiliensis)
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Metade da semente

Simulando condicdo de herbivoria...

Alonso et al., 2019; Alonso e Barbedo, 2020.
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Cereja do Rio Grande
(E. involucrata)
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Alonso et al., 2019; Alonso e Barbedo, 2020.
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Cereja do Rio Grande
(E. involucrata)

Grumixama
(E. brasiliensis)

Alonso et al., 2019; Alonso e Barbedo, 2020.
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Alonso et al., 2019; Alonso e Barbedo, 2020.
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Alonso et al., 2019; Alonso e Barbedo, 2020.
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Sementes inteiras Producdo da 3?2 plantula

Grumixama
(E. brasiliensis)

Sementes fracionadas Baixa quantidade de reservas nas sementes

Alonso et al., 2019; Alonso e Barbedo, 2020.
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Capacidade regenerativa, confere seguranca na
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Alonso et al., 2019; Alonso e Barbedo, 2020.
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(Conotrachelus spp.)
(Coleoptera: Curculionidae)

Teixeira, 2009; Senra, 2012; Rodrigues, 2013



Consideracoes

Novo investimento
evolutivo:
Sementes de
Eugenia spp. 7 Acumulo de reservas para
(Predacéo intensa) germinagoes sucessivas
Defesas do tegumento X Estudar os limites da
(Ex.: rigidez na casca das sementes ortodoxas) regeneracao

Teixeira, 2009; Senra, 2012; Rodrigues, 2013
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Estratégias de propagacdo das sementes do género Eugenia

Regeneracao de raizes e plantulas como estratégia de
propagacao em sementes de Eugenia candolleana DC.
(Myrtaceae)

ARTICLE
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Regeneration of roots and shoots as a propagation strategy
in Eugenia candolleana DC. (Myrtaceae) seeds

Camila Rivero Alonso'(), Mailara ladwizak Ribeiro'®), Marina Crestana
Guardial®, Claudio José Barbedo*()

ABSTRACT: Seeds of the penus fugenio have high regenerative capacity, producing roots
and shoots from seeds with reduced cotyledan matter. In addition, seeds of this genus
regenerate new roots and shoots when the first roots and shoots are eliminated, and this
characteristic is maintained even when the seed reserves are reduced by up to half. The aim
of this study was to analyze the limits of new root and shoot regenerative capacity in whaole
and fractionated Eugenia candolfeana seeds at different maturity stages. The regenerative
capacity of seeds stored for six months was also evaluated. The seeds were sown; and
when the first roots and shoots were produced, they were eliminated, simulating herbivory
conditions. The results showed that the seed not only has high regenerative capacity at
different maturity stages, but also that it maintains root regeneration when the seed is
reduced by half, even after the storage period. Such infermation may indicate that seeds of
the Eugenio genus can await the next crop season by regenerating several times as a way
to withstand or tolerate predation. This ability can be understood as a propagation strategy
of the species.

Index terms: fractionation, maturation, recalcitrant seed.

Journal of Seed Science, v.46,
e202446003, 2024

http://dx.doi.org/f10.1590/
2317-1545vA62TS827

Alonso et al., 2019; Alonso e Barbedo, 2020.
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Conclusao

Eugenia candolleana

* regeneram raizes e plantulas mesmo com reducdo de sua massa

cotiledonar pela metade;

« mantendo a capacidade de germinar sucessivas vezes.

Alonso et al., 2024



Consideracoes

a ™ \é\ Journal of Seed Science
— . apmates  [SSN 23171545
COﬂdIQaO ambiental + s s Www.abrates.org.brirevista

acumulo de mutacdes +
processos de selecdo natural

N\ J

[ Evolucéo }

New approach towards the so-called recalcitrant seeds

Claudio Jos& Barbedo

ABSTRACT - Water is cssential, irreplaceable and indispensable for any kind of carbon-based-life metabolic activity.
Watcr-dependent living beings are the expected pattern in nature. However, some organisms can survive for some time
at a minimum water content, like sceds of some species {orthodox seeds). Mevertheless, the expected standard life

U behaviour is found in seeds of another proup of species, the so-called recalcitrant seeds, which are desiccation sensitive.

Between these two groups there are a huge range of different behaviours which led authors to consider that orthodoxy
and recalcitrance is not an all-or-nothing situation. Motwithstanding, we arc still too far from the understanding of the
differences and similaritics among all those kind of sceds, and this has been a scrious barrier to the development of
plant conservation technologies. Here, a new approach to understand the differences among these sceds is shown on the

M Od |f| Cagaes basis of sced maturation, environmental influences and evolution. Under this point of view all kind of seed behaviour is
. contemplated and, conscquently, some new perspectives for recalcirant sced conservation technology, the most
CO m po rtamenta|s intensely desired technology nowadays in this area, are considered.

(D |Spersao anteC| pad a) Index terms: seed conservation, seed maturation, sced physiology.

g Nova abordagem para as assim chamadas sementes recalcitrantes

~ RESUMO - A dgua ¢ cssencial, insubstituivel ¢ indispensdvel para qualquer tipe de atividade metabolica da vida
COHSG I’V&QaO daS bascada no carbono. A dependéneia dos seres vivos por dgua € o padrio esperado na naturcza. Mo cntanto, alguns
organismes podem sobreviver por algum tempoe com um teor minimo de dgua, como scmentes de algumas cspécics
Sementes scmentes ortodoxas). No entanto, o comportamento padrio de vida csperado ¢ encontrado em scmentes de outro o
mp pa P grup
- de espéeics, as chamadas sementes recalcitrantes, que sfio sensiveis 3 dessccacio. Entre esses dois prupos hd uma
recal Cltrantes cnorme varicdade de comportamentos diferentes que levaram autores a considerar gue a ertodoxia ¢ a recaleitrineia nio

Barbedo, 2018; Barbedo et al., 2018



Muito obrigada !

E-mail: alonsocamis2017@gmail.con
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