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Recognized viruses that infect sweetpotato
Genus Virus DistributionTransmission

Potyvirus SPFMV WorldwideAphid
SPLV Taiwan, China, Japan, Indonesia, Philippines, India, EgyptAphid
SPMSV Argentina, Peru, Indonesia, Philippines, China, Egypt, South Africa, Nigeria, 

New Zealand
Aphid

SPVG China, Japan, USA, Egypt, Ethiopia, Nigeria, Barbados, Peru, Spain, South AfricaAphid
SPV2 USA, Taiwan, China, South Africa, Portugal, Australia, BarbadosAphid

SPCSV? Caribbean Region, Zimbabwe, Uganda, Kenya  Unknown
SPVMV ArgentinaAphid

Ipomovirus SPMMV Africa, Indonesia, China, PNG, India, Egypt, New ZealandWhitefly?
SPYDV Taiwan, Far EastWhitefly

Crinivirus SPCSV WorldwideWhitefly

Cucumovirus CMV Israel, Egypt, Kenya, South Africa, Japan, New ZealandAphid

Begomovirus SPLCV Far East, USA, China, Taiwan, Japan, Korea, Europe, Africa?, PeruWhitefly
SPLCGV USA, Puerto RicoWhitefly

Tobamovirus TMV USANone

Unknown C-3 Brazil. Unknown in others countriesUnknown

Carlavirus SPCFV Africa, China, Taiwan, North Korea, Cuba, Panama, South Americaa, N. ZealandUnknown

Nepovirus SPRSV Papua New Guinea, Kenya?Unknown

Caulimovirus SPCaLV South Pacific Region, Madeira, China, Egypt, P. Rico, Nigeria, Kenya?Unknown

Ilarvirus TSV GuatemalaUnknown

Polerovirus SPLSV Peru, CubaAphid

C-6? USA, Peru, Cuba, Dom. Rep., Indonesia, Philippines, P. Rico, Egypt, Kenya, 
South Africa, New Zealand

Unknown

IYVV Spain, ItalyWhitefly
ICLCV IsraelWhitefly

C-9 ?Unknown



(Real-time PCR)

(Microarrays)

Virus detection methods

(Symtomatology)

(Indicator plants)

(Electron Microscopy Nucleic 
acid

Protein
(dsRNA)

Electrophoresis 

(NASH)    

(RT-PCR)   

Electrophoresis  

Precipitation

(Lateral flow device)

TAS-ELISA



NCM-ELISA test

Serological test

NCM-ELISA kit
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Ipomoea setosa (universal indicator plant)
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Transmission of plant viruses

I. Mechanical and by contact

II. Grafting

III. Vectors 
Insects (aphids, whiteflies)

IV. Pollen and sexual seed

Sweetpotato(universal method for  transmitting viruses)



8

8

Symptoms
and

NCM-ELISA

Symptoms
and

NCM-ELISA

Ipomoea setosa
(3 weeks old or
15-20 cm height)

High probability
of detection

Symptoms

10—15 NODES AGAIN

Symptoms

10—15 NODES 

High probability
of detection

“A”

IF NEGATIVE

GRAFTING

GRAFTING

IF NEGATIVE MULTIPLY
AND DISTRIBUTE 
FROM IN VITRO “A”

Prune and allow
regrowing
(30-45 days)

Growing in jiffy strips
(30 days) 

Growing in pots
(30-45 days)

Ipomoea setosa
(3 weeks old or
15-20 cm height)

Held grafted plants for a 
minimum of 30 days

30 days

In vitro
plantlets
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Indexing procedure for 
sweetpotato viruses

NCM-ELISA is performed for 10 viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, 
SPCFV, C-6, SPCaLV, and CMV). 
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Plantlets in vitro

Growing plantlets in a greenhouse
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Ipomoea setosa (universal indicator plant for viruses that infect sweetpotato)
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Wedge-grafting to Ipomoea setosa
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Recording symptoms
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A B

C

D

E F

SPVG

Unknown
(Negative in NCM-ELISA)

SPFMV

Symptoms 1:  vein clearing
(Potyvirus)
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Symptoms 2: chlorotic points
(Carlavirus)
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Symptoms 3: vein clearing / blistering
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Symptoms 4: vein necrosis/ necrotic points or spots

(Cavemovirus)
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Symptoms 5: chlorosis/ interveinal chlorosis / 
leaf curling (Begomovirus)
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CIP 400025 (Lovers Name)
Saint Vincent & Grenadines)

CIP 440379 (Dilaw)
Philippines
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Final Results of Virus Indexing (Group 25, 2009)
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A B

Clone CIP 401430 (Morada) showing
somatic mutation (symptom of genetic
distortion of leaves).

Indicator plant I. seotsa grafted with tissue
scion from clone CIP 401430. No symptom is
observed.

Somatic mutation
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Clone CIP 440029 (Feng Shou Bai) showing
somatic mutation (symptom of genetic
distortion of leaves).

A B

Indicator plant I. seotsa grafted
with tissue scion from clone CIP 
440029. No symptom is observed.

Somatic mutation
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Final Results of Virus Indexing (Group 25, 2009)
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24

24sweetpotato Ipomoea setosa

• Symptomless
• Low virus concentration

NCM-ELISA

Sweetpotato vs Ipomoea setosa vs serology
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Sweetpotato vs Ipomoea setosa vs PCR (begomovirus)

M    1     2    3    4    5 6    7    8    9   10  11  12  13  14 15   16  17  18   19 20  21  22   23  24  25   (-)  (+)  (+)  MM    1     2    3    4    5 6    7    8    9   10  11  12  13  14 15   16  17  18   19 20  21  22   23  24  25   (-)  (+)  (+)  M
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Sweetpotato Ipomoea setosa

• Symptomless
• Low virus concentration

NCM-ELISA

Sweetpotato versus I. setosa versus serology

Reliable detection of viruses
Indicator plant Serology (ELISA)+
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External audit conducted by UKAS (C. Jeffries), October 2009

ISO 17025

Testing laboratory
No. 4229
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Indexing procedure for 
sweetpotato viruses

NCM-ELISA is performed for 10 viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, 
SPCFV, C-6, SPCaLV, and CMV). 

Use plantlets grown 
from the same 
meristem when 

distributing
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Safe movement of sweetpotato germplasm
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SP plantlets in jiffys SP plants in pots

Ipomoea setosa Grafted Ipomoea setosa plants
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Pruned SP plants for regrowing 2nd grafting on I. setosa

SP plants and I. setosa plants growing in the same greenhouse
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Starting record of symptoms

Preventive spraying of insecticides (controlling of whiteflies and aphids)



Sweetpotato summary record sheet
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Format of Final Results


