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MHS || Control

Figure 3 Tomato phenotypes under heat stress. Comparison of flower and anther development under control and MHS conditions (two
weeks) in the tolerant genotype HS1 and the sensitive FR. Panels a, d, g, j: whole flowers; panels b, e, h and k: isolated anther cones; panels ¢, f,

i and |: germinating pollen. Size bars represent 10 and 3 mm respectively.
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@ Pollen | @ stigma | @ Anther



(B)

FIGURE 24.2 Longitudinal sections through a vegetative (A) and a reproductive (B)
shoot apical region of Arabidopsis. (Photos courtesy of V. Grbic” and M. Nelson, and
assembled and labeled by E. Himelblau.)
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Juvenilidad

TABLE 24.1
Length of juvenile period in some woody plant species

Length of
juvenile

Species period
Rose (Rosa [hybrid teal]) 20-30 days
Grape (Vitis spp.) 1 year
Apple (Malus spp.) 4-8 years
Citrus spp. 5-8 years
English ivy (Hedera helix) 5-10 years
Redwood (Sequoia sempervirens) 5-15 years
Sycamore maple (Acer pseudoplatanus) 15-20 years
English oak (Quercus robur) 25-30 years
European beech (Fagus sylvatica) 30-40 years

Source: Clark 1983.
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Juvenilidad

Fig. 1 The transition from juvenile (top
left) to adult leaf shape (bottom right)
along consecutive nodes of a branch of
Eucalyptus globulus ssp. globulus. The
first leaf illustrated grew at =1.5 m
height. Juvenile leaves are sessile, oppo-
site and glaucous, and grow transversely
on quadrangular stems. Adult leaves are
petiolate, alternate and shiny green, and
are pendulous on cylindrical stems.



Juvenilidad: heteroblastia y floracion
son fenomenos independientes

Table 4 Genetic correlations of reproductive juvenility in
Eucalyptus globulus ssp. globulus in the Massy Greene
(MG), West Ridgley open-pollinated (WROP) and Latrobe
(LA) trials with vegetative phase change traits in the Massy

Greene tnal
Height to Vegetative
Stratum Tral phase change juvenlity
Family within MG 0.00 £ 0.08 0.03 £ 0.09
locality WROP 0.16 = 0.08 0.06 £ 0.10
LA 0.13 = 0.08 0.01 £ 0.09
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Fig. 4. Simulated and observed photoperiod response of the development rate
toward flowering: (), (<), (A) (O), and (57), indicate observed data from
Cregan and Hartwig ( 1984) for MG 0, 3, 5, 6, and 8, respectively. Lines indicate
simulated rate toward flowering for each of the maturity group ratings (MG)
using beta function derived from Yin et al. (1995). Simulation is based on
generalized parameters shown in the insert, where P, (optimum day-

length) = 12.759 — 0.388 MG — 0.058 MG,
length) = 27.275 — 0.493 MG — 0.066 MG,

and P_,

{critical day-



The chart below may help you in selecting when to plant your particular crop:

Long Day Plants
artichoke lettuce
barley oats
beets onions
carrots peas
cilantro potatoes
clover radishes

dill rye grass
fennel spinach
flax turnips

lentil

wheat

Short Day Plants

black-eyed peas
blueberries
cotton
mung beans
raspberries
rice
soy beans
sugar cane

sweet potatoes

Day Neutral Plants

apples
apricots
Brussels sprouts
cabbage
corn
cucumbers
kale
peaches
pears

tomatoes




Table 6.4. Photoperiodic and irradiance classifications are based on mean leaf nui
open flower. Data presented below were primarily from the following references: Armr
and Wilkins, 1999; Erwin and Warner, 2002; Motum and Goodwin, 1987a,b; Nordwic
and Erwin 2004/5; Seeley, 1985; and Zanin and Erwin, 2003). Photoperiod classifica
(facultative short-day plant); FLDP (facultative long-day plant); OSDP (obligate short
(obligate long-day plant); DNP (day neutral plant). Irradiance classifications: ‘FI’ (fac
response: supplemental irradiance hastened induction developmentally); ‘Il (irradian
response; increasing irradiance did not hasten flowering developmentally) (Erwin am
Mattson and Erwin, 2003a,b). A question mark identifies an uncertain photoperiodic

Species Photoperiod
Ageratum houstonianum L. 'Blue Danube’ FLDP
Alcea rosea ?LDP
Amaranthus hybridus L. 'Pygmy Torch' DNP
Ammi majus L. OLDP
Anethum graveolens L. '"Mammoth' OLDP
Anigozanthos flavidus FLDP
Anigozanthos manglesii FSDP
Anigozanthos pulcherrimus Hook. DNP
Anigozanthos rufus Labill. DNP
Anisodontea x hypomandarum K. Presl. FLDP
Antirrhinum majus L. FLDP
Asclepias curassavica L. DNP
Asclepias tuberosa L. OLDP
Asperula arvensis L. 'Blue Mist' OLDP
Begonia x hiemalis Fotsch O/FSDP
Begonia tuberhybrida OLDP
Begonia semperflorens DNP
Bougainvillea spp. FSDP
Calceolaria herbeohybrida FLDP



Flower Seeds

BIOLOGY AND TECHNOLOGY

6 Factors Affecting Flowering in
Ornamental Plants

John Erwin
Department of Horticultural Science, University of Minnesota, 1970 Folwell Avenue,
St Paul, MN 55108, USA

()

CABI Publishing
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Distribucion latitudinal de la soja:

ot
(=]

o
=

Relative rate toward flowering
[ ]
o

o
0.4 o
£4g
8
0.2 5
Maturity Group Rating
n_n i M § i i
0 ] 10 15 20 25
Daylength (h)

Fig. 4. Simulated and observed photoperiod response of the development rate
toward flowening: ([(J) (), (M) (O). and (57). indicate observed data from
Cregan and Hartwig (1984) for MG 0, 3, 5, 6. and 8, respectively. Lines indicate
simulated rate toward flowering for each of the maturity group ratings (MG)
using beta function derived from Yin et al. (1995). Simulation is based on
generalized parameters shown in the insert, where P, (optimum day-
length) = 12.759 — 0.388 MG — 0.058 MG", and P_, (critical day-
length) = 27.275 — 0.493 MG — 0.066 MG".
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Fig. 2. Linear regression of the association between the critical
photoperiod of soybean cultivars and maturity groups. BRMG,
relative maturity group. Note: -3, -2, and -1 represent MG 0000,
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Fig. 4. Simulated and observed photoperiod response of the development rate
toward flowering: (), (). (A), (O). and (7). indicate observed data from
Cregan and Hartwig (1984) for MG 0, 3, 5, 6, and 8, respectively. Lines indicate
simulated rate toward flowering for each of the maturity group ratings (MG)
using beta function derived from Yin et al. (1995). Simulation is based on
generalized parameters shown in the insert, where P, (optimum day-
length) = 12.759 — 0.388 MG — 0.058 MG>, and P, (critical day-
length) = 27.275 — 0.493 MG — 0.066 MG>.
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Vernalizacion en trigos invernales

25001
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13751
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1000

0 2 - 6 8
Tiempo de vernalizacion (Semanas)

Figura 1. Duracion de ciclo trasplante espigazén (°Cd), para las cuatro
variedades invernales de menor requerimiento de frio (CALD= Caldén,
LAPA= Lapacho, LYON= Lyon y NOG= Nogal), en funcién del tiempo de
vernalizacién (semanas).

INTA Marcos Juarez



Vernalizacion:
Frio percibido por el meristema
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Table 1. The flowering time of wild-type and single, double, and triple mutant combinations of co-2, fca-1, and gal-3

Long Days Short Days
Genotype

Rosette leaves Cauline leaves Total leaf no. Rosette leaves Cauline leaves Total leaf no.
La-er 56 £0.6 3.8 0.7 9.4 1.2 253 4.4 94 23 34.6 = 6.1
co-2 13.4 = 1.1 6.3 1.3 19.7 £ 2.2 226 £ 2.2 83 1.8 309 £ 35
fca-1 234 2.6 7.4 1.3 30,8 £ 34 48.5 + 4.3 10.0 £ 2.1 58.5 £ 5.3
gal-3 - - 155 1.0 - - 68.8 £ 7.5
co-2 fca-1 328=x1.8 143 =13 47.0x 2.6 440 = 5.6 10.4 £ 1.0 54.4 = 6.1
co-2 gal-3 - - 67.9 = 13.8 (70%) - - 89.0 = 14.2 (50%)
fca-1 gal-3 - - 353 3.0 - - 91.0 = 6.7 (50%)
co-2 fca-1 gal-3 - - >90 - - >100
co-2 fca-1 gal-3 - - 50.0 + 7.6 - - N.D.#

(+vernalization)

*N.D., Not determined.

1086

Plant Physiol. Vol. 126, 2001



Table 1. The flowering time of wild-type and single, double, and triple mutant com

Long Days
Genotype

Rosette leaves Cauline leaves Total leaf no.
La-er 56 0.6 3.8 0.7 9.4 + 1.2
co-2 13.4 = 1.1 6.3 1.3 19.7 £ 2.2
fca-1 234 *26 7.4 *13 308 34
gal-3 - - 155 1.0
co-2 fca-1 328 +1.8 14313 470 * 2.6
co-2 gal-3 - - 67.9 = 13.8 (70%)
fca-1 gal-3 - - 353 = 3.0
co-2 fca-1 gal-3 - - =90
co-2 fca-1 gal-3 - - 50.0 £ 7.6

(+vernalization)
“N.D., Not determined.

1086
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FLORIGENO

Xanthium strumarium (1 DC 1)




Induced
graft donor

Uninduced
graft donor

FIGURE 24.29 Successful transfer of the floral stimulus
between different genera: The scion (right branch) is the
LDP Petunia hybrida, and the stock is nonvernalized
Hyoscyamus niger (henbane). The graft combination was
maintained under LDs. (Photo courtesy of J. A. D.
Zeevaart.)
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“Florigeno”: proteina o mRNA correspondiente al gen FT
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Regulacidon de otros
procesos por el fotoperiodo



Regulacion de otros procesos por el fotoperiodo:
desarrollo reproductivo tardio

:"ix, S\
I Reproductive Period I
Dry Weight
[ Crop Growth Rate I
I Nitrogen Content I
:x; R ;_\\\
B
Beginning Full
bloom maturity

Field Crops Research 265 (2021} 108104

2 55 Contents lists available at Sciencelirect = -
g Field Crops Research

I'-I \i'\ ]H-{ journal homepage: www. elsevier.com/locatefcr

LA

Extended photoperiods after flowering increase the rate of dry matter
production and nitrogen assimilation in mid maturing soybean cultivars

Santiago Julidn Kelly, Marfa Gabriela Cano, Diego Darfo Fanello, Eduardo Alberto Tambussi,
Juan José Guiamet *



Regulacion de otros procesos por el fotoperiodo:
tuberizacion

@
oo [ I

Oh 8h

LD

Tuberizacion inhibida por altas temperaturas.
Caracteristicas compartidas con floracion: fotoperiodo percibido en
las hojas, estimulo transmitido por injertos. Ortélogos de CO y FT.



Regulacion de otros procesos por el fotoperiodo:
brotacion y dormicidn de yemas en especies
lefosas. f - : o

Active growth

Bud busst

Acsvity-Darmancy
cycle

Dommant

Fic. 1. Seasonal changes that occur in the apex of hybrid aspen during the activity=dormancy cycle. Under long-day (LD) and warm temperature (WT) conditions,

such as those expenienced during the summer, trees grow actively. They stop their growth upon sensing short days (SDs) during early antumn. Initially, growth

cessation is reversible by exposure to the growth-promoting LDs, as the buds are in an ecodormant state. SDs induce dormancy in the buds during late autumn.

Once dormancy is established, growth becomes insensitive to any growth-promotive signals and the buds are endodormant. Chilling temperatures during the winter

periods promote the release of dormancy and buds become ecodormant again. Relatively warmer temperatures in the spring promote bud burst, which is followed
by active growth in the summer.
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Polaridad

plant tissues and organs
early in embryogenesis.

how the organs of the ea
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are inverted. The roots form at
auxin rt in the shoot is
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FIGURE16.6 The radial tissue patterns are also established during embryogene-
sis. This drawing illustrates the origin of the different tissues and organs from
embryonic regions in Arabidopsis embryogenesis. The gray lines between the tor- Quiescent
pedo and seedling stages indicate the regions of the embryo that give rise to seedling center
various regions of the seedling. The expanded regions represent boundaries

where developmental fate is somewhat flexible. (After Van Den Berg et al. 1995.)
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FIGURE24.2 Lergitudinal sectiors through a vegetative (A) and a repreductive (B)
shoot apical region of Arabidopsis. {Photes courtesy of V. Grbic” and M. Nelsor, and
assembled and labeled by E. Himelblau )
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developing flower
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1- Identidad del meristema AGL20:; LFY:; AP1
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Meristem Identity
mutants

“terminal flower’
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2- ldentidad de los 6rganos florales (genes homeoticos)

(A) Longitudinal section through
developing flower

AN

\ |

(B) Cross- section of developing flower (C) Schematic diagram of
showing floral whorls developmental fields
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FIGURE 24.5 Mutations in the floral organ identity genes dramatically alter the
structure of the flower. (A) Wild tvpe; (B) apetala2-2 mutants lack sepals and petals;
(C) pistillata2 mutants lack petals and stamens; (D) agamous] mutants lack both
stamens and carpels. (From Bewley et al. 2000.)




FIGURE 24.6 The ABC model for the acquisition of floral
organ identity is based on the interactions of three different
types of activities of floral homeotic genes: A, B, and C. In
the first whorl, expression of type A (AP2) alone results in
the formation of sepals. In the second whorl, expression of
both tvpe A (AP2) and type B (AP3/PI) results in the forma-
tion of petals. In the third whorl, the expression of B
(AP3/PI) and C (AG) causes the formation of stamens. In
the fourth whorl, activity C (AG) alone specifies carpele. In
addition, activity A (AP2) represses activity C (AG) in

whorls 1 and 2, while C represses A in whorls 3 and 4.
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FIGURE 24.7 A quadruple mutant (apil, ap2, ap3/pi, ag)
results in the production of leaf-like structures in place of
floral organs. (Courtesy of John Bowman.)
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Interacciones entre genes homeaoticos

1- Intra-clase, v.g. Pl y AP3 (B)
2- Combinatorias (v.g., B+A, B+C)
3- Competitivas (catastrales, v.g., A vs C)
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Table 1. MADS-box gene sequences identified in Floral Genome Project expressed sequence tag sets and via screening using
degenerate primers®

Subfamilies Unpl AG 5T11 DEF! DEF GLO SEFP | AGLG | SQUA | Tm3 T™M8  MIKC*
GLO

Functional group m B E

Welwitschia mirabiis _—-_—-— —

T — ---—---

-.-':::.|':" 'I'I':_-'_
St el e ——-_— _ _ .

Saruma hony —-—_—--— T
Acors smericanus q—-_-n-— - -

Yucca flomentosa B N S = S A N

Eschschotza calfornica —“—_-_ = = =
_ | :

Abbraviations: AG, AGAMOUS: AGL AGAMOUS=like; DEF, DEFICIENS, GLO, GLOBOSA; MIKC*, a type of MIKC gene with unusual |- and K-regions compared with classical
MIKC-type genes; SEP, SEPALLATA; SQUA, SQUAMOSA; 8T11, Solanum ftuborosum MADSTT; T3, TOMATO MADSS, TME, TOMATO MADSE; Unpl, identified as MADS-
box gene family member but unplaced in known subfamilies (ambiguous subfamily identification because of short sequence or potential presence of new subfamilies); =
indicates no data.

*The numbers of genes identified for each clade and taxon are shown.



Soltis et al == ABC Model: Basal Angiosperms
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