FISIOLOGIA DA
FLORACAO



FASES do DESENVOLVIMENTO

fase adulta reprodutiva

[ dramatica

fase adulta vegetativa

[ gradual

fase juvenil




DURACAO da FASE JUVENIL

Planta
Milho
Café

Uva
Maga
Laranja
Sequoia
Carvalho

Tempo
60 - 70 dias
2 anos
2 - 4 anos
4 - 8 anos
5 - 8 anos
5 - 15 anos

25 - 30 anos




352 Floracao
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Eventos associados 2 transi¢io do meristema caulinar vegetativo em meristema floral.

Estagio
reprodutivo



Helleborus niger



LUZ

»Plantas de Dia Curto (PDC)
»Plantas de Dia Longo (PDL)

»Plantas Neutras / Indiferentes / Autbnomas



Fig. 9.2. Plants of Kalanchoé blossfeldiana (left) and of Rudbeckia bicolor (right), flowering in response to short days and
long days, respectively.
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Fig. 9.12. Above: Two-branched plants of Xanthium, one branch of which was exposed to short days, the rest of the plant
being exposed to long days. Both branches have flowered, provided that the “short-day’’ shoot has at least one-eighth of a
leaf, but not if it is completely defoliated (righr).

Below: A. Two Xanthium plants were approach grafted, and the top of one plant was exposed to short days while the other
plant was maintained under long days. Both plants have flowered. B. Both plants exposed to long days; neither have flowered.
(From K. C. Hamner, Cold Spring Harbor Symp. 10, 49, 1942.)
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Xanthium strumarium : 15 min
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Conversdo do fitocromo pela luz
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Inducéo Floral

FT (Flowering Locus T) FD (Flowering Locus D)

Protein -
Folha Qe Meristema

FVe l

AP1 (Apetala 1)

Inducéo Floral



Inducéo Floral

Mutante Apetala 3 e Pistillata sem atividade

Pétala

Verticilo

Mutante Agamous sem atividade
dos genes do tipo C
Pétala | Pétala :

A
B
Selvagem c
Sépala | Pétala | Estame | Carpelo 1 5 3 4

A Verticilo

B Mutante Apetala 1 sem atividade

C dos genes do tipo A

D Carpelo | Estame | Estame | Carpelo

E A
B

1 2 3 4
Verticilo c I ___1n

1 2 3 4
Verticilo




TEMPERATURA

vernalizacéao

l

percepcdo nos meristemas



Fig. 10.1. Effect of vernalization of flowering in ‘‘Petkus’
winter rye (Secale cereale). Left: maintained for several weeks
at 1°C after germination; right: seed unvernalized. (From
O. N. Purvis, Ann. Bot. 48, 919, 1934.)



Fig. 10.5. Effect of vernalization and gibberellic acid on flowering of carrot. Left: untreated control plant; right: plant chilled
for 8 weeks; centre: plant unchilled but treated with 10g GA, per day. (From A. Lang, Proc. Nat. Acad. Sci., U.S.A. 43,709,
1957.) ] B



FLORACAO In Vitro

Dendrobium nobile Second Love

Doutorado Wagner de Melo Ferreira,
Laboratério de Fisiologia Vegetal, IB-USP,
2004




FLORACAO In Vitro

Psygmorchis pusilla

Doutorado Ana Paula Artimonte Vaz,
Laboratério de Fisiologia Vegetal, IB-USP,
2002




FRUTIFICACAO E
AMADURECIMENTO

* Prof. Gilberto B. Kerbauy
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Frutificacao

Fase | — Envolve a polinizacao, fertilizacao e o
inicio do desenvolvimento do fruto (“fruit
set”).

Fase |l — Marcada pela retomada das divisoes
celulares.

Fase Il — Estagio mais longo, no qual predominam
a expansao celular e a maturacao do
embriao.



Polinizacao

Triplice efeito

- formacgao do fruto (dreno de utilizagao);

- formacdo da semente (dreno de utilizacao);
- morte celular programada do perianto.

"1 semana AP

1 semana AP 2 semanas AP



Polinizacao

Frutos partenocarpicos

- tratamentos hormonais (auxinas e giberelinas);
- plantas modificadas com o gene iag;
- Malus domestica mutante (mdpi) para o gene PISTILLATA;
- vantagens comerciais.
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Diays after pollination

| Figure 2. Stages of Tomato Fruit Development

The developmental timing of genes known to affect tomato fruit size and shape is shown at top. Other genes are known to affect fruit size and shape, but
the timing of their developmental contralis currently unknown (see Table 1).




Expansao celular

Hormonios: auxinas e q f/

giberelinas.

Enzimas (xiloglucano endo-
transglicosilase — XET).

Acumulo de reservas
(dreno de
armazenamento). i

681 Kg




Tamanho e forma do fruto

1. Numero final de células do ovario antes da fertilizac&o
2. Numero de divisbes ocorridas apos a fertilizacéo

3. Numero de fertilizacdes bem sucedidas

4. Magnitude da expansao celular

5. Efeito da semente jovem (hormonios)




Interacao Fruto X Sementes

Auxinas, giberelinas, citocininas e acido abscisico




Tamanho De vez Verm.
ESTAGIOS: Antese Fertilizaio 0.8cm 1,0cm1,5¢cm 2,0cm méximo (inicio) Devez Laranja Firme Maduro

5T 4000000

CRESCIMENTO: b DMFs%%Eoelillular Em;:sséi 2[eiular
TR Hiosierds
ISOPRENOIDES: ’
AUXINAS -
GIBERELINAS
CITOCININAS
ACIDO ABSCISICO
ETILENO

Variagdes nos niveis endé-
genos de auxinas, gibere-
linas, citocininas, acido abs-
cisico e etileno (losangos
brancos) durante o desen-
volvimento de frutos de
tomate. As cores amarela,
verde e vermelha indicam os
estagios de pré-fertilizacio,
crescimento e amadure-
cimento, respectivamente.
(Reproduzida de Gillaspy G
et al. The Plant Cell, 2004.
American Society of Plant
Biologists, Fig. 2, Vol. 5,
pégina 1441.)



Maturacao

- Tipos de frutos carnosos.

- Climatéricos - pulsos de etileno e respiratorio.

- Nao-climatéricos — sem pulsos.

ul Etileno/Kg fruto/h

—o— Etileno —o— Respiracao

Dias p6s colheita

r 140,0

r 120,0

r 100,0

- 80,0

- 60,0

- 40,0

r 20,0

y/oinuy 63/20D Bw




FRUTOS CLIMATERICOS E NAO-CLIMATERICOS

Ficus carica Figo Moracea CL Actinia deliciosa Quiui, quivi Actiniacea | CL
Fragaria (Hibrido) | Moranguinho Rosécea NC Anacardium Caju Anacardiacea | NC
Litchi chinensis Lichia Sapindacea | NC occidentale
LVCOF’Ieri'CO“ Tomate Solanacea | CL Ananas COMosus Abacaxi Bromeliacea | NC
esculentum Y .
_ R ) Annona Cherimoia Anonacea CL
Malus domestica Maca Rosacea CL .
. -~ cherimola
Mangifera indica Manga Anacardiacea | CL ANnona Atembia Anonacea cL
Monstera deliciosa | Banana-de- Arécea CL L X :
B —— squamosa L.
Musa sp Banana Musacea CL A. cherimola
Passiflora edulisf. | Maracuja- Passifloracea | CL Mill. : : _
flavicarpa amarelo Annona muricata Graviola Anonacea CL
Persea americana Abacate Lauracea CL Annona Fruta-do-conde, | Anonacea CL
Prunus persica Péssego Rosacea CL squamosa pinha, ata
Prunus armeniaca Damasco Rosacea CL Artocarpus Jaca Moracea CL
Prunus domestica Ameixa Rosacea CL heterophyllus
_Prunus sp Cereja Rosacea NC Averrhoa Carambola Oxalidacea | NC
Psidium guajava Goiaba Mirtacea CL carambola
|;yrbus com_Tl:pls Pera - EOS‘?‘CE"" gt Carica papaya Mamao Caricacea | CL
ubus TosIolus Mzzf\‘/r;%f[‘;g 0 osacea Citrus Lima, lima-da- Rutacea NC
Syzygium Jambo- Mirtacea NC aurantifolia asia, IIlmao—
malaccense vermelho . . G egg .

Vitis vinifera Uva Vitacea NC Citrus reticulata Tangerina Rutacea | NC?
Eugenia Pitanga Mirtacea | NC Citrus sinensis Laranja Rutacea NC
uniflora Diospyros Sapota-preta, | Ebenacea | CL

Feijoa Feijoa Mirtdcea | CL digyna graxa
sellowiana Diospyros kaki Caqui Ebenacea | CL










Frutos climatéricos

G Tomate, banana, caqui, mamao etc.

ABA?

ﬁ Uva, citrus, moranguinho, kiwi etc.

Frutos nao climatéricos



Mudancas Durante o Amadurecimento

Coloracao

- degradacao das clorofilas
- sintese de antocianina (flavonadides)
- sintese de carotendides (terpenos — 40C)

- (sintase do fitoeno — genes Psy1 e Psy2)



Mudancas Durante o Amadurecimento

Amolecimento

- pectinas -» poligalacturonases
- celulose - celulases

- hemiceluloses > XET



Mudancas Durante o Amadurecimento

Sabor - aglcares
- acidos organicos
- taninos
—0— Amido —eo— Acucares
250 250

200

150

100

mg de Amido/g de fruto
olnJ) ap Bysateondy ap Bw

50

Dias ap0s a colheita




Mudancas Durante o Amadurecimento

Aroma
- tomate - + de 400 substancias volateis

- maca - £ 300 volateis



Armazenamento de macas sob condicoes de
atmosfera controlada (AC) e frio.

Cultivar Temperatura Concentracoes Periodo

(°C) (%) (meses)
AC Frio CO, O, AC | Frio

Gala Oal Oal | 1a2 | 15a2 5 3
Golden Delicious 0a0,5 0 3a4 la2 | 7a8 | 5a6
Fuji lalb | Oal | Oal | 15a2 | 7a9 | 6a7/
Granny Smith 0a0,5 0 la3 la2 | 7a9 | 5a7




Senescéncia e
morte celular programada




Growth and Differentiation in Plants
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Whole plant Shoot Senescence Simultanes's jeaf " Progressive or <:quential
Senescence Senescenc” leaf Senescerc :

Fig. 12.1. Tyr s of plant- and lez{ senescence.
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Fig. 12.2.' Changes in protein and chlorophyll content of at-
tached leaves of Perilla frutescens from expansion to abscis-

sion. (From H. W. Woolhouse, Symp. Soc. Exp. Biol 21,179,
1967.)
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Fig. 12.4. Changes in rates of photosynthesis and respiration
of attached leaves of Perilla frutescens from completion of ex-
pansion to abscission. ‘From H. W. Woolhouse, as fo- Fig.
12.2))
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Fig. 12.7. Changes in capacity for protein synthesis (as
measured by incorporation of 355.methionine into »rotein) in
leaves of Nicotiana rustica. Note initial decline in capacity for
protein synthesis, followed by recovery wher roots appeared
on petiole (indicated by arrow). .After von. B, J*arthier, Flora,
Jena, 154, 237, 1964.)



&reen detached leaf Yellow senescent leaf
at time o ex Ssion some days later
SHe Kinetin—treated areas remain green

Fig. 12.8. Effects of kinetin on leaf senescence.



Zona de abscisio
pouco responsiva ao etileno

Zona de abscisdo
responsiva ao etileno
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Fig. 12.12. Longitudinal section through the akscission region
of the base of the petiole of a leaf of a typical dicotyledonous

plant. (From J. Torrey, Development in Flowering Plants,
Macmillan, New York, 1967.)
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Ethylene promotes leaf senescence in wild-type (WT) Arabidopsis, but
not in the ethylene-insensitive etr] mutant.






Gene quimérico auto-regulador da senescéncia
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Figure 4. Functions of PCD in Plants.

{A) to (D) Delstion of celis with temperary functions, These include deletion of suspensor cells in embryos ([A] and [B]) and of aleurone cells in
seeds ([C] and [D]).

(E) to (H) Deletion of unwanted cells. These include st pr fia calls in uni | flowers ([E] and [F]) and root cap cells ([G] and [H]).
(I} and {J) Deletion of cells during sculpting of the plant bedy |I) and deletion of leaf cells during leaf lobing (J).
mmdmnmalmammmmmrs{cmenm#mnuequ)

(M) to (P) Deletion of cells during plant interactions with pathogens. These include cells h an HR ([M] and [N]) and cells in uninfected leaves in
response to HR-derived signals ([0] and [P]).

The red regions represent cells that have been targsted for PCD, and the orange regions represent cells that have died by PCD.
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Tracheary Element Differentiation 1149
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