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CIPCIP’’s s in vitroin vitro genebankgenebank

Potato Potato in vitroin vitro genebankgenebank



Tubers:Tubers: 10,408 acc10,408 acc
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Roots:Roots: 5,541 acc5,541 acc

CIPCIP’’s s in vitroin vitro collectionscollections
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Development and application of efficient  methods Development and application of efficient  methods 
for for germplasmgermplasm conservation and distributionconservation and distribution
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Current MethodsCurrent Methods

•• Protocols y proceduresProtocols y procedures

•• Documentation Documentation 

-- Internal and external auditsInternal and external audits

-- ISO/IEC 17025 Accreditation: 2 ISO/IEC 17025 Accreditation: 2 

yearsyears

•• High quality practices High quality practices 

-- Data base linked to the CIPData base linked to the CIP ’’s s 

corporative data base  corporative data base  

-- Specific system for monitoring data Specific system for monitoring data 

(TCL)(TCL)

•• WorkflowsWorkflows



-- By health status:By health status:

HS0, HS1, HS2 (PT)HS0, HS1, HS2 (PT)

-- InIn--trust period:trust period:

LongLong --term, Transitoryterm, Transitory

-- Material type: Material type: 

GermoplasmGermoplasm (G)(G)

Research (R)Research (R)

Storing : 16,112 acc. Storing : 16,112 acc. 



Transfer Area
Medium Term Collection

(6 - 8 ºC)

1

Multiplication (3 tubes) 
Propagation medium

Take 2 out of  3 tubes 
(4-5 plantlets per  tube)

Active Collection 
(18 – 20 ºC)

23
Growth

412
All contaminated

Reinitiate 
process using 
remaining 
tube

13

Destroy 
samples

5

Healthy samples

Low-viability samples

Viable samples
Temporary 

backup (1 tube) 6 Multiplication (3  tubes) 
Storage medium

7
Growth

8

10
Store

11

Monitoring viability
(every 3-4 months)

8

9

2-3 samples 
viable

14

Reinitiate process 
using back up tube

All contaminated

unrooted

3 4

4 5

7 8

8 9

….. 5 days

….. 10 days

….. 7 days
….. 20 days

Duration

Samples viable and rooted

Preparation Area

Contaminated samples
Monitoring 

Contamination

Monitoring viability

Monitoring 
Contamination

Monitoring 
viability (rooting)

Workflow: Potato In vitro Conservation and RegenerationWorkflow: Potato In vitro Conservation and Regeneration

All unviable
Unviable samples

Reviewed by A.Panta (IVU), J.Cruzado (IVU), M.Ruiz (IVU), C. Ynouye (IVU), W.Roca (IVU), E.Rojas (RIU), R.Simon (RIU) June 2007

Low viability clones

Low Viability Sub-collection

Clones with all samples 
contaminated with 
bacteria

Bacterial Elimination Sub-collection

1 sample viable

10 1….. 1-3 years
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Potato virus elimination protocol
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Pathogen tested Pathogen tested 
accessionaccession

NASH forpara PSTVd
ELISA for 10 viruses
Host range test



• Antibiotics treatment
• Transfering to soil and reintroduction

to in vitro

SweetpotatoSweetpotato bacteria bacteria eliminationelimination
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Storage protocols and procedures applied Storage protocols and procedures applied 
for for in vitroin vitro conservation at CIPconservation at CIP



In vitro conservation conditions

66--88°°CC
(2 year)(2 year)

1818--2222°°CC
(1 year)(1 year)

Medium:

• MS salts

• Glycina 2 mg/l

• Nicotinic acid 0.5 mg/l

• Pyridoxine 0.5 mg/l 

• Thiamine 0.4 mg/l

• Sucrose 2 %

• Sorbitol 3-4%

• Agar 0.7 %
.

Light :Light :
1,000 1,000 luxlux

Light :Light :
3,000 3,000 luxlux

Photoperiod:Photoperiod:
16 h  light / 8 h dark 16 h  light / 8 h dark 



Sweetpotato In vitro conservation conditions

Medium:

• MS salts

• Calcium pantotenate 2 mg/l

• Calcium nitrate 100 mg/l

• L-Arginine 100 mg/l 

• Ascorbic acid 200 mg/l

• Putrescine HCl 20 mg/l

• Sucrose 3 %

• Sorbitol 3-4%

• Phytagel 2.8 g/l
.Light :Light :

2,000 2,000 luxlux
Light :Light :

3,000 3,000 luxlux Photoperiod:Photoperiod:
16 h  light / 8 h dark 16 h  light / 8 h dark 

2323--2727°°CC
(4 months)(4 months)

1818--2121°°CC
(14 months)(14 months)



Interchange of safety backs ups between CGIAR geneb anks

Sweetpotato Black box in CIAT

• Potato : Argentina (INTA), and Huancayo (CIP)
• Sweetpotato : Colombia (CIAT), Huancayo and San 
Ramón   (CIP)

• ARTCs : Huancayo (CIP)

Safety back ups collectionsSafety back ups collections

Cassava Black box in CIP



Potato Potato cryocryo --collection (CIP)collection (CIP)

A����A������������������ ��������2>>+���������2>>+�

In vitro culture at 6In vitro culture at 6 °°C C 
(3 weeks)(3 weeks)

Isolation of apical shoots Isolation of apical shoots 

PVS2 PVS2 ““ dropletdroplet ”” vitrificationvitrification
method method 

CryoCryo --storage of 100 samples storage of 100 samples 
per accession per accession (acc. with  95% (acc. with  95% 

confidence of recovery)*confidence of recovery)*

Viability monitoringViability monitoring

Native cultivars:Native cultivars:
800 acc 800 acc cryopreservedcryopreserved

Survival and recovery
evaluation (30-60 days after

post-thawing)

75% de accs. show recovery > 
20%; 5% do not survive



• 3 MS thesis:  D. Sanchez, B. Zea y R. Vollmer
• Objetive:

- Development of methods
• Studies:

- Assess existing methods
- Induce tolerance to cryoprocedures

Research on oca, ulluco and sweetpotato
cryopreservation*

In collaboration with Bioversity
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• 10,660 samples (4,858 acc.) distributed to 121 
countries.

• 3,600 samples, more than 1,200 potato native 
cultivars  of high quality were repatriated to 41 
farmer communities 

Major outputsMajor outputs::



ContinueContinue……

• Up to date, 50% (8,068 acc.) of germplasm conserved  in 
in vitro at CIP is available for national and international 
distribution

• The most common viruses found were PVS (72%) and  
SPFMV (17%) infecting potato and sweetpotato , 
respectively. 

• 600 sweetpotato accessions were cleaning from bacteria 
infection using antibiotic and reintroduction to in vitro 
treatments

• High quality methods applied ensure the long-term 
conservation of CIP’s in–trust crops and allow their safe 
germplasm movement



Research on Research on germplasmgermplasm evaluationevaluation
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In vitroIn vitro screening for potato salinityscreening for potato salinity



1 2 3 4 5 6

30
40

50
60

70
80

90

DBI 

S
ur

vi
va

l (
%

)

C-2

D-1D-2

D-3

H-1

H-2

H-3

H-4

P-1

P-2

P-3
P-4

SCr-1
SCr-2

SCr-3

SCr-4
SCs-1

SCs-2
SCs-3

SCs-4

T-1T-2

T-3

T-4

W-1

W-3
W-4

C-1

D-4

W-2

C-3

C-4

r = 0.41
DBI

Sucrose  0.07 
M

Sucrose 
0.3 M

Sucrose     
0.07 M

Sucrose 
0.3 M

T1 T2 T3 T4

Ccompis 4.01 2.69 2.54 2.64
Desiree 5.58 5.18 4.01 4.30
Tacna 2.97 3.24 1.51 0.35
H-1 2.56 1.79 2.51 2.58
Piñaza 2.36 3.48 5.28 3.00
Wila Yari 5.46 5.95 4.93 5.47
761102r 6.46 6.70 6.47 6.12
761092s 5.46 5.56 6.71 6.40
Mean 4.37 4.30 4.36 4.25

Means G x T (6°C) 4.31 G x S ( 0.07 M) 4.37
G x T (22°C) 4.33 G x S ( 0.3 M) 4.27

Pr >F

Genotype *** ns
Temperature ns ns
Sucrose ns ns

G x T x S ns

G x S
T x S

Pre-culture

22°C 6°C

G x T

Frost  resistant 

Drought  tolerant

Drought  and  Salinity tolerant

Double bond index (DBI)Double bond index (DBI)
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