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El papel de la raiz



Las raices son una
ADAPTACION

\‘ Cormofitas

Kormo = Tallo, tronco
Fiton = Planta

Briofitas

Bryon = Musgo
Fiton < Planta

O\

Pteridofitas Espermatofitas

Pteris = Helecho Sperma = Semilla
Fiton = Planta Fiton = Planta

SN

Gimnospermas Angiospermas

Gimno < Desnudo Angio 2 Vaso
Sperma = Semilla Sperma = Semilla

any

Monocotiledéneas

THIN STEMS

s THICK
snsms
RHIZOMES
THICK
RHIZOMES QIR

PLANT
RHIZOMES

Rhizoids

SOIL

FINE ROOTS

Fig.1.2 A diagrammatic representation of the possible evolution of stems, rhizomes, leaves and roots from the
thallus of an early bryophyte-like terrestrial plant, using a hypothetical final example with a woody trunk. (Repro-
duced with permission from Brundrett, New Phytologist; New Phytologist Trust, 2002.)
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Funciones




Funciones

Absorcion de agua
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Funciones

Absorcion de
nutrientes

Soil particle surrounded by
film of water

Root hair
Water

available
to plant
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Elemento importante:
La arquitectura radicular

Richard Crang
Sheila Lyons-Sobaski
Robert Wise

Plant
Anatomy

B Fig. 10.2 a, b Drawings of a maize (Zea mays-monocot) and b bean
(Phaseolus vulgaris-eudicot) seedlings. F, fibrous root; S, stem; L, lateral root;
T, taproot. Scale bars = xx pm. (a, b A Grey (1887), public domain)




Elemento importante

(b)
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Fig.2.7 Drawings of excavated root systems: (a) maize, Zea mays: (b) ryegrass, Lolium multiflorum: (c) oilseed

(c)

elat-

rape, Brassica napus; and (d) sugar beet, Beta vulgaris. (Reproduced with permission from Kutschera, Wur:

las; DLG-Verlags-GmbH, 1960.)



Elemento importante:
La arquitectura radicular

Jonathan Lynch
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Elemento importante:
La arquitectura radicular

También importa en |la
exploracion a mayores
distancias...




Factores determinantes
en el desarrollo de la raiz



Factores Factores Factores
Fisicos Quimicos Bioldgicos




Factores Textura
Fisicos




Factores Estructura
Fisicos

| - Soil Structure

Granular

Debris, organic matter

f—— 2-20 uM aggregates
Microorganisms

Clay/silt particles

50-250 pM aggregates ) ¢ )
FIGURE 2 | The hierarchical model of soil aggregate classification. Larger Platy ! : MaSSIVe SI ng Ie g ra I n
aggregates are composed of smaller units, which are formed from even :
smaller aggregates.



Factores Compactacion
Fisicos A |

Efecto de la
compactacion del suelo

http://www.ipm.iastate.edu/ipm/icm/files
/images/soil-compaction.jpg
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Factores
Quimicos

(A) Irrigated soil (B) Dry soil
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Factores
Quimicos

“of> toxicity
A N

Al

-
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4 %
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No lime*
pH_: 4.0
Aluminium:
15ppm

1 t/ha lime
pH_.: 5.1
Aluminium:

. <2ppm




Factores Nutrientes
Quimicos

Current Opinion in Plant Biology

The role of nutrient availability in regulating root architecture
José Lopez-Bucio, Alfredo Cruz-Ramirez and Luis Herrera-Estrella

Current Opinion in Plant Biology 2003, 6:280-287



Factores Materia organicay
Bioldgicos actividad microbiana

— +hree months a90
+hese banana +rees

' were 'Pfan-l-c.é ot +he

i same +ime...




Plagas y patogenos

Factores

Biolog

1COS

e Artrépodos
 Nematodos

* Hongos

e Bacterias
* Virus



Factores Microorganismos
Bioldgicos benéficos

Bactéﬂ
I?.beneflca '




Elementos de manejo:
Promocion y proteccion de raices



Factores Factores Factores
Fisicos Quimicos Bioldgicos




C:N = 400/1

Factores
Fisicos

C:N=10/1

Aplicacion de materia
organica y mulch

ight chickenlady, 2012 :
avesgarden.com/members/s chickenlady/
; Unaythorized Use Rrohibil =

C/N =~ 10 = Descomposicion facil.
C/N > 30 = Descomposicion dificil.
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Factores
Fisicos

Arado y practicas
de conservacion




Factores
Quimicos

Encalado y
fertilizacion
adecuados

No lime*
pH_.: 4.0
Aluminium:
15ppm

1 t/ha lime

pH_: 5.1
Aluminium:
. <2ppm




Factores

S Hongos formadores de micorrizas
Biologicos

Café

|

G ,6 — No Glomus
fasciculatum inoculado fasciculatum

No Glomus
inoculado fasciculatum

Cortesia: Dr. Walter Osorio, Universidad Nacional



Factores
Bioldgicos

Asociacion micorrizal

|
/ —® _~ Hifas del hongo
Pelo radical —— N \ ~ "
_,_o,;4 —._° Nutrientes
\ \\ O
Raiz no micorrizal Ra IZ Micorriza= mico: hongo; rhiza: raiz
Captacion de P: 1-2 mm 10 cm

Micorriza explora 1000 veces mas suelo que la raiz

Cortesia: Dr. Walter Osorio, Universidad Nacional



Factores Hongos solubilizadores de
fosforo

Biolagicos Ej: Penicillium bilaii

Hongo
solubilizador de
fosforo

Pelo
radicular




Factores Hongos biocontroladores
Biol()gicos Ej: Trichoderma spp. - Gliocladium spp.




Factores Hongos biocontroladores

Biol()gicos Ej: Trichoderma spp. - Gliocladium spp.




Bacterias fijadoras de N - Rizobios




Biofertilizante

PB211_10E6 PB211_10E6 PB211_10E6 PB211_10E6 PB211_10E6 §




Biofertilizante

; PB211_10E6




Cambios en la adquisicion de nutrientes por
alteraciones en la arquitectura radicular

Figure 4.7 Effect of the inoculation with B. amyloliquefaciens FZB42 on shoot P; content and fresh shoot
weight of Chinese cabbage grown at 3 levels of P homogeneously distributed in soil and 1 with heterogeneous
distribution (highest concentration in topsoil)
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Cambios en la concentracion o
produccion de hormonas
Acido Indol-acético (AlIA)

Mutante
deficiente en
produccion
de AIA

Plant and Seil 212: 133-164, 1999 155
© 1999 Kluwer Academic Publishers. Printed in the Netherlands. o

Phytostimulatory effect of Azospirillum brasilense wild type and mutant
strains altered in IAA production on wheat

Sofie Dobbelaere, Anja Croonenborghs, Amber Thys, Ann Vande Broek and Jos Vanderleyden*
FA. Janssens Laboratory of Genetics, Katholieke Universiteit Leuven, Kardinaal Mercierlaan 92, B-3001
Heverlee, Belgium

UFC/ml
Control 107 108

Cepa tipo
silvestre
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