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GERMPLASM INTERNATIONAL DISTRIBUTIONS



Has the responsibility of evaluating the
germplasm distributed by the genetic resources
program and other CIAT programs, certifying
that it is free of quarantine diseases.

Germplasm Health Unit



 Evaluation and monitoring of pathogens
in the regeneration fields.

 Verify the phytosanitary status of the
germplasm distributed by GRP and other
CIAT programs (beans, forages, and
cassava), nationally and internationally.

 Present the certifications required by the
Colombian Agricultural Institute (ICA for
its acronym in Spanish), Colombian
NPPO.

 Carry out research to standardize and
implement new diagnosis methodologies
that are more efficient and sensitive

Functions of GHU-CIAT



2020,  Juan Jose Gonzalez, Javier Gereda.

Agronomic 
management and 
phytosanitary
monitoring in 
regeneration fields
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Diagnostic methodologies for quarantine fungi in beans and forages

1. Morfological identification 2. Image database 
and isolation

3. Confirmatory tests updated 
to conventional PCR



Diagnostic methodologies for quarantine bacteria in beans and forages

1. Isolation in 
semi-selective media

1 2 3 4 5 M

2. Confirmatory tests

Serological test 

Pathogenicity test

Bacteria Primers Primers sequences

Xanthomonas
axonopodis pv. 

phaseoli

X4e 5’-CGCCGGAAGCACGATCCTCGAAG-3’

X4c 5’-GGCAACACCCGATCCCTAAACAGG-3’

Pseudomomas
savastanoi pv. 

phaseoli

HB14f 5’-CAACTCCGACACCAGCGACCGAGC-3’

HB14r 5’-CCGGTCTGCTCGACATCGTGCCAC-3’

Curtobacterium
flaccumfaciens pv. 
flaccumfaciens

CFFOR2 5’-GTTATGACTGAACTTCACTCC-3’

CFFREV4 5’-GATGTTCCCGGTGTTCAG-3’

3. Confirmatory tests updated to PCR



1. Grind plant tissue

Beans

Tropical forages

2. ELISA test

Methodologies for the diagnosis of viruses in beans and forages
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Sanitary certification of viruses in Cassava

In vitro plants 
with leaf tissue

Protocol:
CTAB Modified

(Lopez et al., 2006)

2. RNA nucleic acid 
extraction

1. Reception of 
plant material

3. Nucleic acid 
concentration 

quantitation (RNA)

4. cDNA synthesis 
with Random 

primer

5. PCR Internal Control 
(Designed by USDA)

cDNA verification

1000 bp

200 bp

1   2    3    4    5    6    7    8    9   10  11 12  13  14  15  16  17  M



6. Diagnosis of quarantine viruses using conventional PCR
* Carvajal et al., 2014

PCR

Sanitary certification of viruses in Cassava

** Lozano et al., 2017

CsNAV

2000 bp

1000 bp

1       2       3      M

2000 bp

1000 bp

1       2     3  M

1000 bp

1500 bp

1        2        3      M1      2      3  M

1000 bp

1500 bp

*CsNAV
1600 bp

*CsTLV
RNA 1: 850 bp
RNA 2: 720 bp

**CsCMV
647 bp

**CsXV
408 bp



qPCR

Sanitary certification of viruses in Cassava

*Carlvert et al., 2008; Cuervo, 2006; Pardo, 2013

*CsFSaV **CsPLV

**Carvajal et al., 2014

7. Diagnosis of quarantine viruses using qPCR



Sanitary certification of Phytoplasma 16SrIII-L in Cassava

3. Nucleic acid 
concentration 

quantitation (DNA)

1. Reception of 
plant material

2. DNA nucleic acid 
extraction

In vitro plants 
with leaves, 

roots and stem

Protocol: 
CTAB modified

(Murray & Thompson, 
1980)

Alvarez et al., 2009; Alvarez et al. et al., 2014; 
Keremane 2015

4. Phytoplasma 16Sr III-L Diagnosis using 
LAMP – Rotor Gene Q



Diagnostic methodologies of pathogens associated with 
cassava frogskin disease

First report 
Pineda et al., 1983

Cauca

1989

2006

Evaluation of the cassava 
collection using grafting 

test and RT-PCR for 
CsFSaV. 99.96%

2009

2010

1971

1980

Development of 
grafting test as a 

diagnostic

dsRNA
Nolt et al., Cuervo et 

al., 1989

CsFSaV

RT-PCR – Hybridization
Cuervo, 2006; Calvert et 

al., 2008.

Phytoplasma 16SrIII-L  
Alvarez et al., 2009; 
Alvarez et al., 2010

16SrIII-L



Diagnostic methodologies of pathogens associated with 
Frogskin disease

2016

2017
Evaluation of the 
cassava collection 
using LAMP-Rotor 
Gene Q technique.

Phytoplasma 16SrIII-L

qPCR 
CsPLV-CsTLV

2014

2015
Evaluation of the 
collection for the 
associated viruses 
using the RT-PCR 

technique .

Deep sequencing
Carvajal et al., 2014

CsFSaV
CsPLV
CsTLV
CsNAV

Phytoplasma is reported in 
diseased roots collected in 

Paraguay, Cardozo et. al. 2016
Research on the transmission of 
phytoplasma.  Betancourth et 

al., 2016

2019

2020

Availability of the 
cassava collection, 

evaluated for all 
pathogens

87% 

Viral complex 
detected in diseased 
plants. Brazil, Oliveira 
et. al. 2020

qPCR 
CsFSaV



Progress of the sanitary evaluation of Cassava collection

The use of different diagnostic 
methodologies has allowed the 
evaluation of the collection for 
pathogens of quarantine interest 
(Virus and phytoplasma 16SrIII-L).

Achieved to date (Oct. 2020):  87 % 
availability

Accessions: 6.155



Sanitary evaluation of the “cassava bonsai collection”
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General evaluation of viruses and phytoplasma 16SrIII-L 

Accessions collected: 496

Accessions evaluated: 246 / Accessions in process: 250

Sampling of plant material for the sanitary evaluation of the greenhouse

5604 Accessions

D. Nino, L.J. González, 2020



Implementation of new diagnostic methodologies in Cassava

ELISA

• Common 
Mosaic

•Virus X

PCR

• Common 
Mosaic

•Virus X

RT-PCR

•Cassava 
frogskin 
associated 
virus 
(CsFSaV)

•Cassava new 
alphaflexivirus 
(CsNAV)

•Cassava 
polero-like
virus (CsPLV)

•Cassava 
Torrado-like
virus (CsTLV)

qPCR

•Cassava 
frogskin 
associated 
virus 
(CsFSaV)

•Phytoplasma 
16SrIII-L

•Cassava 
polero-like 
virus (CsPLV)

LAMP

•Phytoplasma 
16SrIII-L



Future plans and 
implementation of new 

diagnostic 
methodologies for the 
sanitary evaluation of 

cassava

Implementation of 
Multiplex Real-

Time PCR (qPCR)

Frogskin disease:
CsFSaV / CsNAV / 

CsPLV / CsTLV

Cassava common 
mosaic and virus X

CsCMV y CsXV

Probe and 
Primer Design 
for Multiplex 

qPCR

Diagnosis and 
confirmation of 

positive samples, 
detection of new 

pathogens

Deep sequencing

https://www.illumina.com/systems/sequencing-platforms.html



“FUTURE SEEDS” GeneBank new building

Future Seeds includes the new 
GHU facilities with improved 

areas and increase diagnostic 
capacity.

GHU-CIAT Laboratory
Actual area: 130.68 m²
New area: 415.33 m2



Thanks!

GHU-CIAT team


