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Cruce

Combinacidn de dos especies sexualmente
compatibles para crear una variedad con
rasgos deseados de los padres.

ﬁ'

Los manzanas Honeycrips obtuvieron su
fomoso texturo y sabor mezclondo los
rasgos de sus padres.







Honeygold x Macoun

Entre las cinco patentes que mas royalties produjeron
en los Estados Unidos durante su vigencia



Polinizacion cruzada en Physalis peruviana L.

http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva%20ISBN.pdf



http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva ISBN.pdf

Emasculacion

http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva%20ISBN.pdf



http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva ISBN.pdf

Polinizacion cruzada en Physalis peruviana L.

http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva%20ISBN.pdf



http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva ISBN.pdf

Polinizacion cruzada en Physalis peruviana L.

Ilustracion 18 Extraccion de semillas y remocion del exceso de
agua de la semilla con un pafio absorbente

Ilustracion19. Conservacion adecuada de las semillas

http://www.docentes.unal.edu.co/jmcotes/docs/ManualPolinizacionUchuva%20ISBN.pdf
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Punto de vista conservacionista:

/2
Banco de Germoplasma
Vegetal Andaluz

Contiene unos 1600 taxones de los 4000
gue componen la flora andaluza (>60%
flora total de la Peninsula Ibérica y
Baleares)

Red Espanola de Bancos de Semillas

www.redbag.es/



http://www.redbag.es/

USDA United Statas Departrmant Of Agricultura
= | Agricultural Research Service

Germplasm Resources Information Network .'

ARS Home | About ARS | Help | Contact Us
=== Email this page

Germplasm Resources Information Network

[Enter Keywords [a0) Welcome!

o Advanced Search In 18840, the U.5. Congress authorized establishment of a Mational Genetic Resources Program (MGRP). It is the NGRP's
responsibility to: acgquire, characterize, preserve, document, and distribute to scientists, germplasm of all lifeforms

= important for food and agricultural preduction.
Browse By Subject

The Germplasm Resources Information Network {GRIN) web server provides germplasm information about plants,
animals, microbes and invertebrates. This program is within the U5, Department of Agriculture’s Agricultural Research
o Service.
® animal Germ plasm The Mational Genetic Resources Advisory Council [NMGRAC) advises and makes recommendsations to the Seoretary and
® Microbial Germ plasm Director of the NGRP. The NGRAC responds to the important issues of the natien in respect to conserving and utilizing
0 genetic resources for food and agriculture.
Invertebrate
Germplasm Cligk here. for a summary of the GRIN-Global project that is developing and deploying a new version of the GRIM system
b About Us for plants.
k- Research
k- Products & Sarvices
I+ Paople & Places
B Maws & Evants
I+ Parnering
- Caraars

Updated 28-Nov-2015
ARS Home | USDA.gov | Site Map | Policies and Links

FOIA | Accessibility Statement | Privacy Policy | Mondiscrimination Statement | Information Quality | USA.gov | White House

http://www.ars-grin.gov/
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Punto de vista productivo:

Mejora de plantas autéogamas
[Seleccion de caracteres de interés]

Mejora de plantas alégamas
[Obtencion de hibridos]



Poliploidia Inducida

Multiplicacidn del nimero de
cromosomas de un cultivo para
impactar su fertilidad.

- -

Las sandias sin semillas son creadaos cruzando una
planta con dos juegos de cromosomas con otra de 4
juegos. La fruta sin semillas tiene 3 juegos.
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1% Whole Genome Duplication
1% Whole Genome Triplication

http://chibba.pgml.uga.edu/duplication/index/home
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A. lyrata A. thaliana
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Current Opanion in Plant Biology
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¥JGI

THE PLANT GENOMICS RESOURCE

https://phytozome.jgi.doe.gov/

Genes in Famiy || Functional Annotation || MEA || Family History |
M Views Org D Alias/Symbol Defline Domains Synteny Exons
F B 5o Brocigenont —Rocisnd02an.s —snisen nninncoicaniiirylsse acivy .. THHHD-- @8-
Bradidg08800.1.p is a member of Family 72394443: [l
F B B Bdi Bradidg none bxylase activity .. D‘D‘G‘D‘.‘W“.‘D‘.‘G
F BB Bdi BradiSg04080.1 BradiSg04080.v2.  ribulose-bisphosphate carboxylase activity ... .—.—.—D—G—*—D—D—D—-—D
F E E Bdi Bradi3g26391.1  Bradi3g26391v2.  (M=11)4.1.1.39 - Ribulose-bisphosphate ca... G—D—.—-—G-W-D—D—.—G—D
F E E Bsta Brast10G096300.1 {M=5) 4.1.1.39 - Ribulose-bisphosphate car... {j—D—D—G—.—@.—.—.—D—G
F E E Bsta Brast10G107800.1 {M=5) 4.1.1.39 - Ribulose-bisphosphate car... GGWM
F E E Bsta Brast09G038200.1 (M=5) 4.1.1.39 - Ribulose-bisphosphate car... D—.—.—.—D—W—D—Q—.—D—'
F E E Bsta Brast03G114700.1 (M=5) 4.1.1.39 - Ribulose-bisphosphate car... -G—D—.—G—.—*D—.—D—D—D—
F EE Osa LOC_0s02905830.1 ribulose bisphosphate carboxylase small c.. D—G—G—D—D—m“m
F EE Osa LOC_0s12g17600.1 ribulose bisphosphate carboxylase small c... D—D—D—D—D—w—D—D—G—D—G
F EE Osa LOC_0s12919381.1 ribulose bisphosphate carboxylase small c... G—D—G—.—M
F EE Osa LOC_0s12919470.2 ribulose bisphosphate carboxylase small c... WDD—D
F BB P Pahalcoszesn (M=6) 4.1.1.39 - Ribulose-bisphosphate car... M—.D.—D
F BB e Pahalcossszn (M=6) 4.1.1.39 - Ribulose-bisphasphate car... D—G—D—.—D—l#(j—.—.—.—(j
F BB e Pahalcosri (M=6) 4.1.1.39 - Ribulose-bisphosphate car... .—M‘—D—-—D—D
F BB rre Pahalcossrss (M=6) 4.1.1.39 - Ribulose-bisphosphate car... D—.—D—.—-W-D—D—.“
F B rhe Pahalacososs (M=6) 4.1.1.39 - Ribulose bisphosphate car.. < HEH O W@ OO G =&

Contact Disclaimer

Accessibility / Section 508 Statement
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https://phytozome.jgi.doe.gov/

terminal bud

Colchicine applied
to terminal bud of
|_this branch. The
cells are tetraploid
(4n) and the leaves
and fruit are larger.

Normal diploid
(2n) branch. —

Cuttings of the 4n branch
will produce 4n plants with

(©) E.M. Armstrong 2002
4n flowers, fruits & seeds.

Prophase
Anaphase

Prophase Metaphase

4 single 4 doubled chromatids
chromosomes chromosomes 4 doublets separate and

A lineu
diploid (2n)  (doublets) P spindle dissolves 8 single
2 sets: chromosomes
e Mitotic Polyploidy: The formation of two tetraploid (4n)
tetraploid cells from a diploid mother cell. 4 sets:

afafpaf

(C) W.P. Armstrong 2002



2n=18 Yemas
terminales

Inflorescencias

Cabbage Cauliflower

Yemas
Tallos y
laterales
flores
Broccoli
Tallo Hojas

Al Brassica oleracea Kale
Kohlrabi (3 common wild mustard)
Figure 16-9 Discover Biology 3/e
© 2006 W.W.Norton & Company, Inc.



Mostaza negra

BB
n=8

/Brassica n/_'gra\

Berza

Mostaza parda
BBCC AABB

n=9+8 n=10+8

Brassica carinata Brassica juncea

> AACC <
n=10+9 ’

Brassica olarecea Brassica napus Brassica rapa

Coliflor, brocoli, col verde

Col china, nabo




Triticum monococcum BB Aegilops sp. 2n=14
fliy1], 2n=14
1 I II:.“ \ /
| :.il | @x
Hibrido interespecifico
2n=n1+nz=14

l Duplicacion Natural

Trigo Duro 2n=28 ( AABB Aegilops squarrosa
2n=14
@

Y ﬁbacf 3
on Nanf'
al . -
ABD Hibrido interespecifico

2n=n1+n2+ns3=21

Trigos Harineros
(hexaploides)







(P generation

Species | Species Il
AA BB CC
(2n=6) !
Gametogenesis 1
Gametes '
. . )
Fuse

Figure 9-28 part 1
Genetics: A Conceptual Approach, Third Edition
© 2009 W.H. Freeman and Company



F, generation h

Hybrid

ABCGH I
(2nl=6)

Nondisjunction at
an early mitotic ‘-l Gametogenesis h

cell division

Nonviable
gametes

AIIotetrapIo!d
(amphidiploid)

AABBCCGGHH I |
t4n.=12) Gametogenesis

o Gametes

Figure 9-28 part 2
Genetics: A Conceptual Approach, Third Edition
© 2009 W.H.Freeman and Company



Raphanus X Brassica = Raphanobrassica

Radish Cabbage Rabbage
(2n =18) (2n =18) (2n = 18)
RRRRRRRRR CCcCcccCcCcCC RRRRRRRRR
RRRRRRRRR ccccccccce ccccccccce
Fertile Fertile Sterile
(synaptic failure)
colchicine
Diploid (2n) Rabbage —— P Tetraploid (4n) Rabbage
RRRRRRRRR RRRRRRRRR CCCCCCCCC
cccccccce RRRRRRRRR CCCCCCCCC

The Formation Of A Fertile Tetraploid Rabbage
R = radish chromosome C = cabbage chromosome

(Rabano x Col) + Poliploidizacion

Raphanus sativus



Ni siquiera es necesario ser sexualmente compatible...

Reproduccidon Asexual:

- Multiplicacion vegetativa:
- Cultivo in vitro

——— e




Etapas del cultivo in vitro




Ni siquiera es necesario ser sexualmente compatible...

Reproduccion Asexual:

- Multiplicacion vegetativa:
- Injerto

Frecuente en plantas
lefiosas del mismo género




Between monocots

Between monocots, other flowering plants & conifers

Between families

Within families Low sliccess

Between genera / \
Within genera / \

Between species / \

Within species

Between clones

Within clones High success

http://extension.oregonstate.edu/deschutes/sites/default/files/propagation.pdf



http://extension.oregonstate.edu/deschutes/sites/default/files/propagation.pdf

Almond
Apple
Apricot
Arborvitae
Avocado
Azalea
Beech
Birch
Butternut
Camellia
Carob
Cedar
Cherry
Chestnut
Citrus
Dogwood
Filbert

Fir

Fringe tree
Ginkgo
Crape
Hackberry
Hawthorn
Hazelnut
Hibiscus
Hickory
Honeylocust

Horsechestnut

(buckeye)
Juniper

Kiwi
Magnolia
Maple
Mountain ash
MNeclarine
Oak

Prunus dulcis

Malus domestica
Prunus armeniaca
Thuja spp.

Persea americana
Rhododendron sp.
Fagus sp.

Betula spp.

Jugulans cinerea
Carmelia spp.
Ceratonia siliqua
Calocedrus decurrens
Prunus avium
Castanea spp.

Citrus spp.

Cornus spp.

Corylus spp.

Abies spp.
Chionanthus spp.
Ginkgo biloba

Vitis spp.

Celtis spp.

Crataequs

Corylus avellana
Hibiscus rosa-sinensis
Carya spp.

Gleditsia triacanthos
Aesculus spp.

Juniperus spp.
Actinidia deliciosa
Magnolia spp.
Acer spp.

Sorbus spp.
Prunus persica

Quercus spp.

F
S.F S,5u | SSu
S.Su,F

W

S,5u,F

F
F
F F w
)
w
Su
w

S.F S.F
5 w

S.F
F

w

F W
5 S

SW

S S
F
S, Su
5
W
S
w
F
W
Su,F | SuF Su
F
Su,F | SuF
w

almond, peach, Marianna plum

apricol, peach, myrobalan plum

B. pubescence, B. pendula, B. platyphylla

black walnut

cedar, Thuja

citrus, Poncirus (Trifoliate orange)

peach, apricot, some plums



Oak Quercus spp. W

Olive Olea europea F F

Pawpaw Asimina triloba

Peach Prunus persica SuF peach, apricot, some plums

Pear Pyrus spp. F pear, quince

Pecan Carya Winoensis Su

Persimmon, Diospyros kaki D. lotus, D. kaki, D. virginiana

Japanese

Pine Pinus spp. w

Pistachio Pistacia vera Su,F

Plurn, Prune Prunus domestica F plum, peach, apricot, almond

Quince Cydonia oblonga F

Redbud Cercis spp. Su

Rhododendron Rhododendron spp. w

Rose Rosa spp. S.5u,F R. multiflora, R. canina, R. chinensis,
R. odorata, R. rugosa

Shagbark hickory | Carya ovata Su

Spruce Picea spp. w

Viburnum Viburmum spp. w

Walnut Jugulans regia 5,5u S,5u black walnut, Persian walnut, paradox
walnut

Yew Taxus spp. w

Mote: 5, Spring; Su, Summer; F, Fall; W, Winter

*Scions are grafted or budded onto their seedlings where specific rootstocks are not indicated.

http://extension.oregonstate.edu/deschutes/sites/default/files/propagation.pdf
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its | Sam Van Aken

The tree of forty fru



&7 cpPvo

Community Plant Varety Office

http://cpvo.europa.eu/



http://cpvo.europa.eu/

Ni siquiera es necesario ser sexualmente compatible...

Reproduccion Asexual:

ONLINE ATLAS OF THE

- Apomixis BRITISH & IRISH FLORA

Rubus fruticosus agg. (Brambles)
Summary o

Photos

.7 0 o Ecology
* Produccion de semillas sin Staps A |
Habitats Deciduous or semi-evergreen shrubs of woods, scrub,
1A : banks, hedges, heaths and waste places. They can form
fecu ndaC|on . Life Form dominant stands and although they have a very wide
.7 . . . Distribution ecological tolerance they reach maximum vigour and
e O bte Nncion d eiln d VI d uos diversity on acidic soils. They spread by bird-dispersed
Conservation Status seeds, and by tip-rooting stems. 07?490 m (Harwood, Co.
. v d .
|dent|cos_ Other Accounts Durham).
. . References Status
* Mantenimiento de e
genotipos deseados a lo Trends
o R. fruticosus is a taxonomically intractable aggregate of
Ia rgO dEl tlem pO . over 320 microspecies in Rubus subgenus Rubus (except

R. caesius), most of which are facultatively apomictic. There
is no change in the distribution of the aggregate since the
1962 Atlas.

World Distribution

European Southern-temperate element.

o gica Centre for
(. ¢SBRC i @INCC @ mSimoon

NATURAL ENVIRONMENT RESEARCH COUNGIL




Ni siquiera es necesario ser sexualmente compatible...

Reproduccidn Asexual:

- Multiplicacion vegetativa:
- Propagacion:

Rizomas

Esquejes

Tubérculos

Estolones



Fusion de Protoplastos

Fusion de células o componentes
celulares para transferir rasgos entre
especies.

@
el
‘ o .

La macho esterilidad es transferida desde
rabanos a las coles rojas fusionando sus

células. La macho esterilidad ayuda a los

fitomejoradores a hacer cultivos hibridos.

BlOLO%Q?
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Protoplasto Protoplasto

3

3

Plastidos E
nucleos |

Heterocarionte

Pérdida de
un nucleo

Fusion de
los nucleos

Hibridos citoplasmdticos

i




“Cybrids” (Cytoplasmatic hybrids)

How to make a human cybrid

. — VR " SSCSINNN .
Eqq dwvides to become cybrid, made up
- " of 99.9% human and 0. 1% animal, Cybrid t

S = Unfertilised
Whole cell would only be developed for up to 14 days eqq from
from human * > rabbit or cow

i, \ /
- \/ \ ’
bed | @ @ £\ eostan
genetic UJ genetic
‘material or . material
use whale cell Human cell put into empty rabbit or cow eqoj removed




Hibridos simétricos

Hibridos asimeétricos

Tasie 44.3 A selected list of lliterspedﬂc hybrids produced ghiough protoplast fusion
along with the chromosome numbers in the hybrids

Plant species with their chromosome number Chromosome number(s) in the hybrid(s)
Petunia parodii (2n = 48) + P. hybrida (2n = 14) 44484

Datura innoxia (2n = 24) + D. stramonium (2n = 24) 46, 48, 72

Nicotiana tabacum (2n = 48) + N. nesophila (2n = 48) 96 «

Nicotiana tabacum (2n = 48) + N. glutinosa (2n = 24) 50-58

Lycopersicon esculentum {2n = 24) + L. peruvianum (2n = 24) 72

Solanum luberosum (2n = 24, 48) + S. chacoense (2n = 14) 60

Brassica oleracea (2n = 18) + B. campestris (2n = 18) Highly variable

Brassica napus (2n = 38) + B. juncea (2n = 36) Highly variable




