
Fragment of inner intergument 

Compact callus

MH1 MEDIUM (25 DAYS)EMBRYOGENESIS INDUCTION

Embryogenic callus

EMBRYOGENESIS EXPRESSION MH2 MEDIUM (25 DAYS)

SOMATIC EMBRYO DEVELOPMENT MH3 MEDIUM (30 DAYS)

Primary  somatic embryogenesis

Fragment of somatic embryo 

INF  (25 DAYS)FRIABLE CALLUS INDUCTION

Friable callus 
ENT MEDIUM (14 DAYS)

CALLUS PROLIFERATION

ENT  CRYOPROTECTIVE MEDIUM 

Callus suspension in cryovial 

CRYOPROTECTIVE TREATMENT

CRYOPRESERVATION  FOR LONG-TERM 
STORAGE  IN LIQUID NITROGENE 

ENT POST-THAWING 1 MEDIUM  (1h)

POST-THAW CALLUS 
GROWTH RECOVERY

Friable callus

EMBRYOGENESIS EXPRESSION EXP ( 28 DAYS)

DEV (8 WEEKS)SOMATIC EMBRYO DEVELOPMENT

Mature embryo

Plantlet

GER (8 WEEKS)PLANT REGENERATION

Indirect secondary somatic embryogenesis

Cryopreservation and post-thawing culture

Plant regeneration

(Lardet et al.,2009)

(Carron et al.,1995)

(Lardet et al.,2007 and 
Lardet et al.,2009)

Friable callus

proliferation

Immature seed

Post-thaw callus

Post-thaw callus

Post-thaw  recovery callus

Embryo

ENT POST-THAWING 2 MEDIUM  (1 day)

ENT RECOVERY MEDIUM (28 day) 

CALLUS PROLIFERATION

ENT LIQUID MEDIUM  (12 days) 

Pre-treated friable callus

Engelmann et al(1997), 
Lardet et al.(2007)

REGULAR 
SUBCULTURING

ENT MEDIUM (14 DAYS)

proliferation REGULAR 
SUBCULTURING

Friable callus 

THAWING TREATMENT

POST-THAWING TREATMENT
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