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Beginning of flowering cherry (day of year) in Kyoto dating back till 705 AD, Menzel
and Fabian, 2002
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. Phenological growth stages dumg flowering of sweet cherry
according to Baggiolini (1952). Modified from Lichou et al. (1990).







Porque é que a fenologia é importante?

A fenologia é util no apoio a decisdo dos fruticultores na medida em que permite
(Velarde, 2006):

Verificar a adaptabilidade das diferentes cultivares as condicées climaticas de
determinada regido;

Adaptar as diferentes técnicas culturais e posicionar determinados tratamentos
ao longo do ciclo;

Prever a época de colheita;

Estimar a qualidade dos frutos; e,

Avaliar a suscetibilidade que as diferentes cultivares estdo sujeitas face as
condicodes climaticas adversas e suscetibilidade de ataques de pragas e doencas.



Phenological growth stages of sweet cherry according to the BBCH scale.
BBCH code Description

Stage 0: bud development

00 Dormancy

01 Beginning bud swelling

09 Green leaf tips visible

Stage 1: leaf development

10 First leaves separating

19 First leaves fully expanded

Stage 3: shoot development

31 Beginning of shoot growth
3...Stages continuous till. . .

39 90% of final shoots length

Stage 5: reproductive development or inflorescence emergence
50 Dormancy, inflorescence bud closed
51 Inflorescence buds swelling

53 Bud burst

59 Balloon

Stage 6: flowering

60 First flowers open

61 Beginning of flowering

64 40% of flowers open

65 Full flowering

67 Flower fading

69 End of flowering

Stage 7: fruit development

71 Ovary growing

72 Sepals beginning to fall

77 70% of final fruit size

78 80% of final fruit size

79 90% of final fruit size

Stage 8: ripening or maturity

81 Beginning of fruit colouring

85 Colouring advanced

87 Fruit ripe for picking

Stage 9: senescence, beginning of dormancy
91 Shoot growth completed; foliage still fully green
92 Leaves begin to discolour

93 Beginning of leaf fall

95 50% of leaves fallen

97 All leaves fallen



Stage 5: reproductive development or inflorescence emergence

50 Dormancy, inflorescence bud closed

51 Inflorescence buds swelling

53 Bud burst

54 Inflorescence enclosed by light green scales
55 Single flower buds visible
56 Flower pedicel elongati
57 Sepals open
59 Balloon

BBCH - cerejeira












Principal growth 5tage 9: senescence, beginning of dormancy

91
92
o3
05
97

shoot growth completed; foliage still fully green
Leaves begin to discolour

Beginning of leaf fall

50% of leaves fallen

All leaves fallen

Stage 91

Stage 93




BBCH derives from Biologische Bundesanstalt,
Bundessortenamt and CHemical industry.
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Principal Growth-Stages=  Description=

Qo Germination/-sproufing/-bud-
development=

1o Leaf-development{main-
shoot)o

2u Formation of -side-shoots /-
H!gﬂugﬂ

Jo Stem-elongation orrosette-
growth /-shoot-development-
(maninshopt)=

4o Developmentof-harvestable-
vegetative-plant-paris-or-
vegetatively-propagated-
organs--booting{main-shoot)

oo Inflorescence emergence:-
(mainshoat)/-Headingo

Go Flowzring-{main shcot)=

fo Development-of-fruit

go Ripening ormaturty-offruit-
andseedo

Qo Senescence feginningof-

dormancy=




Pome fruit meieret a1, 1004

Phenological growth stages and ldentification keys
of pome frult
(apple = Malus domestica Borkh., pear = Pyus communis L. )

Ciode Crescription

Principal growth stage 0: Sprouting/Bud development

oo Cormancy: leaf buds and the thicker inflorescence buds co
and covered by dark brown scales

01 Beginning of leaf bud swelling: buds visibly swollen,
bud scales elongated, with light coloured patches

o3 End of leaf bud swelling: bud scales light colowred with som
paris densely covered by hairs

oF Beginning of bud break:- first green leaf tips just visible

o Green leaf tips about 5 mm above bud scales

Principal growth stage 1: Leafl development

10 Mouwse-sar stage: Green leaf tips 10 mm above the bud sca
first leaves separating

11 First leaves unfolded (others still unfiolding)

15 More leaves unfolded, not yet at full size

18 First leaves fully expanded

Principal growth stage 3: Shoot development’

2 Beginnimg of shoot growth: ases of developing shoots visibl
32 Shoots about 20% of final length

33 Shoots about 30% of final l=ngth

3. Stages continuous fll . . .

et Shoots about 80% of final length

Principal growth stage 5: Inflorescence emergence

51 Inflzrescence buds swelling: bud scales elongated,

with light colowred patches

Emd of bud swelling: light coloured bud scales wisible with p.
densely coverad by hairs

Bud burst gresn leaf tips enclosing flowers visible
Mouse-=ar stage: green leaf tips 10 mm above bud scales;
first leaves saparating

Flower buds visible (still closed)

Green bud stage: simgle flowers separating (stll closed)
Fink bud stage: flower petals elongating; sepals slightly ope
petals just visible

Most flowers with petals forming a hollow ball

g 935 28 B

Phenological growth stages and Identification keys
of pome frult

Code Description

Principal growth stage &: Flowering

a0 First flowers cpen

81 Beginning of flcwering: about 10% of flowers open

g2 About 20% of flowsrs open

a3 About 0% of flowers open

g4 About 40% of flowers open

B Full floweering: at least 50% of flowers cpen, first petals falling
a7 Flowers fading: majority of petals fallen

&e Emd of fliowering: all petals fallen

Principal growth stage 7: Development of frult

71 Fruit size up to 10 mm; fruit fall afier flowering
72 Fruit size up io 20 mm
73 Second fruit fall
74 Fruit diameter up to 40 mm; fruit erect
[T-stage: underside of fruit and stalk forming a T)
i Fruit about half final size
Fil:. Fruit about 80% final size
T Fruit about 70% final size
7H Fruit about 80% final size
78 Fruit about 8% final size

Principal growth stage 8: Maturity of frult and seed

a1 Beginning of ripening: first appearance of cultivar-specific colour

a5 Advanced ripening: increase in intensity of cultivar-specific
colour

ar Fruit ripe for picking

a4 Fruit ripe for consumpdion: fruit hawe typical taste and firmness

Principal growth stage 9: Senescence, beginning of dormancy

81 Shoot growth completed; terminal bud developed: foliage still
fully green

g2 Leaves begin to discolour

83 Beginning of leaf &ll

85 50% of leaves discoloured

a7 All lzavas fallen

2a Harvested product




Estados fenoldgicos

Agusti, 1997

0 — Desenvolvimento dos gomos
1 — Desenvolvimento das folhas
3 — Desenvolvimento dos ramos
5 — Desenvolvimento das flores
6 — Floracéo

7 — Desenvolvimento do fruto

8 - Maturacéao do fruto

9 — Senescéncia e comeco do repouso



Table 3 Fruit trees and bushes, and grapevine

Species

Phenophases (BBECH-code)

Malus domestica

First flowers open (BBECHB0), Full flowering (BECHEE), End of
flowering (BBCHE9), Fruits ripe for picking (EBCHE7Y), 50% of leaves
fallen (BBCH95)

Prunus armeniaca
(Armeniaca vulgaris)

First flowers open (BECHBS0), Full flowering (BBCHES), End of
flowering (BBCHB9), Fruits ripe for picking (EBCHET)

Prunus avium (Cerasus
avium)

First flowers open (BECHBS0), Full flowering (EBCHES), End of
flowering (BBCHE9), Colouring of leaves (BBCH94)

Prunus cerasus

First flowers open (BECHBS0), Full flowering (BECHEE), End of
flowering (BBCHE9)

Pyrus communis

First flowers open (BECHB0), Full flowering (BBCHES), End of
flowering (BBCHB9), Fruits ripe for picking (BBCHET)

Ribes rubrum
(R.sylvestre)

First flowers open (BBCHBS0), Fruits ripa for picking (BBCHET)

Vitis vinifera

Beginning of bud burst (BBCHO7), Leaf unfolding (BBCH11), First
flowers open (BBCHS0), Full flowering (BECHBG5), End of flowering
(BBCHB9); Beginning of ripening (BBCHB1) or berries
developing colour (BBCHB83) or/and softening of
berries(BBCH85), beginning of leaf-fall(BBCH94 ) and/or 50%
of leaves fallen(BBCH95)




Descricao da escala BBCH
dos estados fenoldgicos
primarios e secundarios da
Actinidia deliciosa cv
‘Hayward’, sequido de
respetivo registo fotografico
de alguns dos estados
(Salinero, Vela, & Sainz,
2009).



Anexo | — Escala alfabética dos estados fenolégicos da Actinidia deliciosa cv ‘Hayward'
(Neves, 2008).

A. Gomo de Inverna E. Gomo Inchado G Abfo]hamcnro

-

. Gome de Inverno E. Folhas Visivers F. Botoes Florais Visivels

3, Belhas Separadas

!

T. Campanula X. Plena Fleragio L. Vingamenta

’

-

M. Prizos Creacimento N. Maturagdo




Phenological growth stages of ‘Flordastar’
peach trees according to the BBCH (numbers)
and Baggiolini (letters) codes.

Oussama H. Mounzer et al., 2008

A — Botdo de inverno

B - Botdo inchado

C - Calice a vista

D - Corola a vista

E — Estames a vista

F - Flor aberta

G - Queda das pétalas

H - Frutos vingado

| - Fruto jovem

J - Fruto em crescimento




Schematic representation of P. dulcis tree developmental Stages I-V.

I 111 v v
ul = g e
® 80 / & 7 o
. / 5\ ¢ W leaves fall
v (o ‘\" /
e s6 % & U
g Of £ 118 Py d
o A & '
% 40 - = > P // Reserves “
= /
) X
& 20F pr 4 -
b o Kernel-filling
0 AL I bl I I I 1 I ]
1 I i I I i I I 1 I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
L 1 1 1 1 1 1 1 1 1 1 1 J
' |} 1 ) L 1 ] | J ] ) ) 1 L)

DOY: 31 59 90 120 151 181 212 243 273 304 334 365

Nortes P A et al. Tree Physiol 2009;29:375-388

ﬁxsﬁxl?mﬁgﬁi&d&mms All rights reserved. For Permissions, Tree P hy [ i o) I Og y




Cell
division
—

Maturation

Cell
expansion

o0 -8 QQ 3 -

>




H Starch accumulation

Starch decine
e .
Peak rate of cel expansion Ripening
Ceal divsion - . e e e s Sse—
ey Cell expansion
0 14 25 35 60 a7 132 146

Days after anthesis (DAA)

Apple fruit development. Apple
fruit at various stages of
development. A, 0 DAA, B, 14
DAA, C, 35 DAA, D, 60 DAA, E,
87 DAA, F, 132 DAA, G, 146
DAA. H, diagram of fruit
development showing the
timing of major physiological
events and the sampling time
points, adapted from [17-19].
Ripening is shown as a solid
and dashed red, solid from the
time of the climacteric and
dashed for events prior to the
climacteric. Bar=1 cm.
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Global gene expression analysis of apple fruit development from the floral bud to ripe
fruit. BMC Plant Biol. 2008 Feb 17;8:16. PMID: 18279528




