
HAL Id: hal-02817044
https://hal.inrae.fr/hal-02817044

Submitted on 6 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Somatic embryogenesis of hybrid larches (Larix x
eurolepis and Larix x marschlinsii): perspectives for

breeding
Luc Pâques, Marie-Anne Lelu-Walter

To cite this version:
Luc Pâques, Marie-Anne Lelu-Walter. Somatic embryogenesis of hybrid larches (Larix x eurolepis
and Larix x marschlinsii): perspectives for breeding. TreeBreedex. Workshop Activity 6, Vegetative
propagation and deployment of varieties - the scope for Europe., Apr 2009, Liverpool, United Kingdom.
1 p., 2009. �hal-02817044�

https://hal.inrae.fr/hal-02817044
https://hal.archives-ouvertes.fr


Somatic embryogenesis of hybrid larches (Larix x 
eurolepis and Larix x marschlinsii): perspectives for 

breeding
Luc E. PAQUES, Marie-Anne LELU-WALTER

INRA, UR 588 Research Unit: Breeding, Genetic and Physiology of Forest Trees, 2163 Avenue de la Pomme de pin, F-45166 Olivet 
Cedex, France

R
ES

U
LT

S 
an

d 
D

IS
C

U
SS

IO
N

R
EF

.

Klimaszewska K, Trontin JF,  Becwar M, Devillard C, Park YS, Lelu-Walter MA, 2007. Recent progress on somatic embryogenesis of four Pinus sp. Tree and Forest 
Science and Biotechnology 1: 11-25.
Lelu-Walter MA, Pâques L, 2009. Simplified and improved somatic embryogenesis of hybrid larches (Larix x eurolepis and Larix × marschlinsii). Perspectives for 
breeding. Ann. Forest Sci, in press
Pâques LE, 1992. Performance of vegetatively propagated Larix decidua, L. kaemferi and L. laricina hybrids. Ann. Sci. For. 49: 63-74.

Fig.1: Examples of SE 
developmental stages:
A: Embryonal mass 
multiplication
B: Germinated SE
C: Embling 1 year old

Conclusion: SE protocol of hybrid larches (L. x eurolepis, L. x marschlinsii) should influence breeding strategies by offering an alternative tool for 
accelerated production of large quantities of plants for clonal tests. 

Advances in plant biotechnology offer new opportunities in the field of plant propagation. Development of clonal propagation method, such as 
somatic embryogenesis (SE), has numerous applications such as mass-production of genetically improved plants and the amenability of 
embryogenic cultures to cryogenic storage (Klimaszewska et al. 2007). Since the 90’s, researchers at INRA have been engaged in research on 
somatic embryogenesis in Larix species (Larix x eurolepis, Larix x marschlinsii). Indeed, compared to the parental species, the hybrids are known for 
their remarkable vigour as well as for their superior stem form and site adaptation (Pâques 1992). 
Improved procedure for SE of hybrid larches was applied for the propagation of the new hybrid variety REVE-VERT registered in 2005 (Lelu-Walter 
and Pâques 2009). Requirements for the effective integration of somatic embryogenesis into the larch breeding programme are presented.
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Fig.3: Mean number of cotyledonary somatic embryos produced per Larix x  
eurolepis line (variety REVE-VERT).
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Fig.4 : SE as an alternative or a complementary way to mass-propagate hybrid larch varieties.

Selection

Softwood cuttings

IndividualsHybrid families

Softwood cuttings

Clonal 
propagation

Clonal testing

Selected 
clones

Embryonal mass
cryopreserved

Stock-plants
(Ageing)

Softwood cuttings

Mass production

‘

‘Bulk’
vegetative 
propagation

Reforestation

Clonal testing

Selected clones

Somatic embryogenesis:
embryonal mass

Emblings Plants

2 34
Controlled 
crossing

Emblings

‘

Stock-plants
(juvenile)

Breeding 
population

Selected bi-parental
combinations

Hybridization
Seed orchard Plants

1

Somatic embryogenesis (figs 2, 3)
Efficient SE protocol
Cryopreservation did not reduce embryogenic 

potential of embryonal masses

SE interests for the breeding programme (fig 4)
Efficiency of the propagation system and 

maintenance of juvenility via cryopreservation. This 
results in flexibility in breeding programme
(balancing of genetic gain, genetic diversity in the 
management of the varieties in plantations)

Alternative to rooted cuttings: increase of 
precision in progeny testing by vegetatively
propagating hybrid full-sib families. 

Possibility to get genetically stable controls over 
time.

Requirement for SE integration into breeding  
programme

Behaviour of the emblings in field demonstration 
plots, 

Genetic diversity: check the representation of all 
the combinations, 

Enlarge the cryobank,
SE propagation from mature material. 
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Fig.2 : Performances of each step of hybrid larch SE
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