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Virus and bacteria elimination from Virus and bacteria elimination from 

in vitroin vitro sweetpotatosweetpotato plantsplants



PathogenPathogen eliminationelimination::

• Contribute to the safe conservation of 
germplasm

• Allow the production of high quality planting 
material (virus-free)

• Facilitate the safe movement of the germplasm



Management of Management of in vitroin vitro germplasmgermplasm

In vitro distribution of germplasm

Acquisition in vivo
(national)

Acquisition in vitro
(national)

Acquisition in vitro
(importation)

Diagnosis for quarantine 
plant pathogens

Introduction to 
in vitro culture

Diagnosis for all known 
pathogens

Post-entry quarantine
• Diagnosis for quarantine plant 

pathogens
• Diagnosis for all known 

pathogens

Internal quarantine
(in vitro)

Elimination of pathogensElimination of pathogens

Elimination of pathogens

Manteinance in in vitro bank
Massive propagation of plantlets



Virus Virus eliminationelimination fromfrom sweetpotatosweetpotato plantsplants::



 Termotherapy Termotherapy

 Meristem culture Meristem culture

TechniquesTechniques forfor virus virus eliminationeliminationss::

Antiviral chemicals 

Cryotherapy

• Reduce virus concentration • Reduce virus concentration 

Meristem: 
Lacking of 
vascular tissue

Meristem: 
Lacking of 
vascular tissue

Combination: 
Highest rate in getting 
virus-free plants

Combination: 
Highest rate in getting 
virus-free plants



Protocol for sweetpotato virus elimination
Multiplication for

thermotherapy
(10-15 days)

Plantlet positive 
to virus

Thermotherapy

34 - 36°C
(1 month) 



Thermotherapy 34°C/8h (dark)– 36°C/16h (light)

For 4 weeks

Illumination 5,000 lux

Relative humidity 70-80%

Thermotherapy conditionsThermotherapy conditions

Protocol Sweetpotato

Growth chamber



Meristem culture (8)

3 - 8 months

Meristem
isolation

Meristem
(0.3-0.4 mm)

Multiplication for
thermotherapy

(10-15 days)

Plantlet positive 
to virus

Thermotherapy

34 - 36°C
(1 month) 

Protocol for sweetpotato virus elimination



MS salts (g/l) 4.33 4.33 

Ascorbic acid (g/l) 0.1 0.1

Calcium nitrate (g/l) 0.1 0.1

Calcium panthotenate (mg/l) 2 2

Gibberellic acid (mg/l) 20 10

L-Arginine (g/l) 0.1 0.1

Putrescine-HCl (mg/l) 20 20

Sucrose (g/l) 30 30

Coconut wather (ml/l) 10 10

Agar (g/l) 6 -

Phytagel (g/l) - 2.5

pH 5.7 5.7

Medium for Medium for meristemmeristem cultureculture::

Components
Sweetpotato

MM1         MM3



Propagation for 
diagnosis
(1 month)

Diagnosis 
for viruses:

ELISA & 
symptoms 

on Ipomoea 
setosa

VirusVirus--free free 
plantsplants

Efficiency at 
CIP-HQ:

78%

Meristem culture (8)

3 - 8 months

Meristem
isolation

Meristem
(0.3-0.4 mm)

Propagation for
thermotherapy

(10-15 days)

Plantlet positive 
to virus

Thermotherapy

34 - 36°C
(1 month) 

Protocol for sweetpotato virus elimination



Bacteria Bacteria eliminationelimination fromfrom sweetpotatosweetpotato



Bacteria



MethodsMethods forfor eliminatingeliminating bacteriabacteria

 Treatment with antibiotics



Cefotaxime and
Ceftriaxone
200 mg / L

Rifampicin
300 mg /L

Dosis applied in pieces of filter
paper (2-4 weeks)

• Liquid medium
• Change medium

every 2 days





MethodsMethods forfor eliminatingeliminating bacteriabacteria

 Treatment with antibiotics

 Transplanting to soil and reintroduction to in 
vitro



Transplant in 
jiffy #7

15 days

2 months

Reintroduction
to in vitro

Visual detection
of contamination

Diagnosis for
bacteria 

contamination

In vitro culture 
2 - 4 months

(culture in LB 30º C x 72 h 
and

27 days at RT



Propagation for 
diagnosis
(1 month)

Diagnosis 
for viruses:

ELISA & 
symptoms 

on Ipomoea 
setosa

VirusVirus--free free 
plantsplants

Efficiency at 
CIP-HQ:

78%

Meristem culture (8)

3 - 8 months

Meristem
isolation

Meristem
(0.3-0.4 mm)

Propagation for
thermotherapy

(10-15 days)

Plantlet positive 
to virus

Thermotherapy

34 - 36°C
(1 month) 

Protocol for sweetpotato virus elimination



 CIP-HQ has no a specific protocol.

In vitro Massive Multiplication of sweetpotato

 To accelerate multiplication it is recomended to add to
medium: gibberellic acid and coconut water. 

 Could try the following medium:
- MS salts 4.33 g/l
- Ascorbic acid 0.2 g/l
- Calcium nitrate              0.1 g/l
- Gibberellic acid 10 mg/l
- Calcium panthotenate 2 mg/l
- L-Arginine 0.1 g/l
- Putrescine-HCl 10 mg/l
- Sacarose 30 g/l
- Coconut water 10 ml/ l (sterelized by filtration and added after autoclaving)

- Phytagel 2.5 g/l
pH                                    5.7



Micropropagation

Liquid medium for rapid propagation

(stem segments with 5 to 8 nodes, growing of plants between 3 to 4 
weeks. Agitation may accelerate and promote the development of new 
plantlets) 

Growing plants from a node

(each node generates a new plantlets in 6 weeks) 

Get a large number of clonal plants in a short period 

Temperature:   23-25°C
Illumination:     3,000 lux
Photoperiod:    16h



Procedure for in vitro propagation

















La concentracción y calidad del agar puede tener efectos importantes en el desarrollo de la planta (i.e crecimiento lento)





Ascorbic acid      


