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Introduction
• What is virus?

- one kind of plant pathogens

- smaller than bacteria

- not a cell… “particle”

- can cause severe diseases

• composed mainly of nucleic acid and coat 
protein 

• usually too small to be seen under light 
microscope

• Different shape and size; spherical, rod 



Introduction
 More than 2,000 kinds of viruses are found and 
new viruses are described every month.
 One virus may infect one or dozens of different 
species of plants …... “host range”
 A plant may be infected with one or more of 
viruses.
 Propagate only in host cells (obligate parasite)
 Some can propagate in insect
 Enter plants by wounds or vectors
 not infect human or animals



Can a plant virus make you sick?
By Vincent Racaniello, A virology Professor

One hundred trillion bacteria colonize the human 
intestine, 10 times the numbers of cells in entire 
human body. 

 The vast majority of DNA viruses in the human gut 
are bacteriophages, which infect the resident 
bacteria.

 The most plentiful RNA viruses in our feces are plant 
viruses, and the most abundant is pepper mild 
mottle virus (PMMV) up to 109 virions per gram. 

 http://www.virology.ws/2010/04/29/can-a-plant-virus-make-you-sick/



 High levels of PMMV are found in Tabasco sauce, 
which contains virions that are not only visible in the 
electron microscope, but which are infectious for 
plants.

http://en.wikipedia.org/wiki/Tabasco_pepper
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Inclusion bodies

Tobacco mosaic virus 

is the first discovered
plant virus



Morphology of plant viruses under TEM

spherical

rod

http://www.ncbi.nlm.nih.gov/ICTVdb/ICTVdB/57000000.HTM
http://www.bspp.org.uk/ndr/jul2001/2001-30-2.jpg


Families and Genera of 

Viruses Infecting Plants



Nomenclature of plant virus

 Tobacco mosaic virus (TMV)

 Tomato yellow leaf curl virus (TYLCV)

 Bean yellow mosaic virus (BYMV)

“Virus species”

(Plant + symptom + virus) 



Symptoms caused by plant 
viruses



Summer squash leaves show 

mosaic symptoms caused by 

Watermelon Mosaic Potyvirus 
(formerly WMV-2). 

Tomato Mosaic Virus (ToMV)
Strong yellow mosaic symptoms



Orchid – mosaic flower
orange - mottle



Gerbera - mosaic

Tulip - mosaic



Melon fruit infected with Squash Mosaic 

Comovirus show strong mottled patterns 
and lack of netting

Mosaic and rugosity of foliage and color 

breaking on fruit of straightneck yellow 

squash caused by Watermelon Mosaic 
Potyvirus (formerly WMV-2).

(rugose = wrinkle)
Cucumber Mosaic Virus (CMV)

http://aggie-horticulture.tamu.edu/publications/cucurbitproblemsolver/images/fruit/large/cucumber_mosaic.jpg


Common mosaic seed
discoloration caused by soybean

mosaic virus



Leaf yellowing on 

squash caused by 

Cucurbit aphid-
borne yellows virus

yellows-type disease on 

tomato plant caused by 
phytoplasma

Yellow vein mosaic virus 



Corn - streak mosaic 

Sugarcane - mosaic



Severe blight by maize chlorotic mottle virus 
(MCMV)

Papaya ringspot virus (PRSV)



Peronosclerospora maydis



Tobacco Ringspot Nepovirus

infections appear as yellowish 

mosaic on newly infected leaves of 
melon and cucumber 

Papaya ringspot virus (PRSV)

Tospovirus



Jalapeno peppers showing 

typical symptoms caused by 

PMMoV (left) and Tomato 
spotted wilt virus (TSWV) (right)

Tomato 

Mosaic Virus

(ToMV)

Necrotic spots 

on fruit

Turnip mosaic 

virus symptoms on 

the internal leaves 
of cabbage. 



Tomato yellow leaf curl 

virus (TYLCV). Note 

multiple shoots, 

thickened shoots and 

deformed yellow

upward and inward rolling of the leaf 
margins

White flies

Several symptoms can be caused by one virus

http://www.dpvweb.net/intro/d369f03.jpg


Several symptoms can be caused by one virus

Water-soaked streak
on stem

Ring spot 
on fruit

Leaf mosaic

Leaf deformation



Wide host range
>40 families

http://z.about.com/d/gardening/1/0/J/T/CucumberMosaic.jpg


Wilt
-Tobacco etch virus (TEV)

Reduced fruit size and deformation



similar symptoms 
may caused by 
different viruses

Bean common mosaic virus

Bean yellow mosaic vrius 



Virus-like
diseases

genetics

chemicals

2,4-D



phytoplasma

Herbicides

Auxinic herbicide



Hormone effect



DISEASE TRANSMISSION



Mechanical, seed, pollen transmission

> 100 viruses are 

seed-borne viruses 

with ~ 1-30% of the 
total seed



Insect transmission

aphids

Corn aphids

Ornage aphids



thrip

hopper

White flies





Inoculativity = the ability of an aphid or other insect 
to deliver virus into a healthy plant. 

Acquisition feed = the feeding process by which 
the insect acquires virus from an infected plant.

Inoculative feed = the feed during which virus
is delivered into a healthy plant.

Latent period = the time after acquisition feed
for which the aphid is unable to transmit the virus. 

Retention time = how long the aphid retains the 
ability to infect plant.



Circulative transmission

Nonpropagative
Virus do not replicate in insect

Propagative
Replicate in aphid vector,

(persistent)

Nonpersistent
Stylet tip, food canal, foregut,

short retention time
Semipersistent

Adsorbed to foregut,
Virus confined to phloem,

Longer acq. feed

Noncirculative transmission



persistent transmission: (syn. circulative 

transmission)

a type of virus transmission in which the virus is 

acquired and transmitted by the vector after 

relatively long feeding times and remains 

transmissible for a prolonged period while in 

association with its vector (aphid vector feeding 

on a plant host showing the internal route of the 

viruses that cause barley yellow dwarf)
white fly life cycle



nematode

fungi

mite





Vegetative transmission



Mechanical inoculation

carborundum

http://www.flickr.com/photos/65179750@N00/360090941/


•Movement of 
virus in plant

•8-10 mm/day 
by cell-to-cell 
movement

Zinnia leaf-
dahlia mosaic virus



Phloem cells are alive. 
Companion cells provide the 
energy for the tube cells. The 

end walls of the tube cells have 

pores through which food is 

transported from cell to cell in 
the form of dissolved sugars





DISEASE DETECTION & 
IDENTIFICATION



Diagnosis of Plant Viruses

• Observation of symptom on plant; leaf, flower, 
fruit, stem, root, tuber, bulb, etc.

• Data collection on field area and environment

• Observation of signs that may be caused by 
other plant pathogens (fungi, bacteria, 
nematode, nutrient deficiency, etc.) or insects.

• Identification of viruses



Identification of viruses

 Determination of size and shape by transmission electron 
microscope

 Determination of host range

 Determination of insect vectors

 Identification by serological techniques
 Enzyme-linked immunosorbent assay (ELISA)

 Dot immunobinding assay (DIBA)

 Immunostrip, lateral flow assay

 Identification by DNA techniques
 polymerase chain reaction (PCR)

 DNA hybridization



Determination of size and shape by 
transmission electron microscope



Morphology of plant viruses



ZYMV

PVX

PVS

SPLV

SPMYEV

CTV



Control of Virus Diseases

• Prevention

– Virus-free propagating materials

– Resistant varieties; breeding, GMO

– Control of insect vectors

– Cross protection

• Eradication

– Remove infected plants

– Eradicate weeds and alternative hosts

– Cultural practice; crop-free period, crop rotation..

• Therapy



Routine detection

 Identification by serological techniques
 Enzyme-linked immunosorbent assay (ELISA)

 Dot immunobinding assay (DIBA)

 Immunostrip, lateral flow assay

 Identification by DNA techniques
 Polymerase chain reaction (PCR)



Identification by serological techniques

Antigen-antibody reaction



Antiserum production

antiserum



Virus-specific antibody

- Enzyme-linked immunosorbent assay (ELISA)

- Dot immunobinding assay (DIBA)

- Direct tissue blot immunoassay



Enzyme-linked immunosorbent assay (ELISA)

Y
Y

Plant sample

ELISA reader ELISA kit



DOT IMMUNOBINDING ASSAY (DIBA)

Nitrocellulose membrane

Load drops of antigen
(plant sap)

Reacting with specific antibody and 
color development in a plastic bag



Direct tissue blotting assay



Localization and Distribution of 'Candidatus Liberibacter

asiaticus’ in Citrus and Periwinkle by Direct Tissue Blot 

Immuno Assay with an Anti-OmpA Polyclonal Antibody



Immunostrip
(Lateral flow assay)



file:///E:/Documents/2556-งานสอน/ANIMATION/Agitest Orchid Virus 2-in-1 Rapid Test (CymMV + ORSV) - 25 Strip Pack!.mp4


file:///E:/Documents/2556-งานสอน/ANIMATION/3EPCR.MOV




Control of Virus Diseases

• Prevention

– Virus-free propagating materials

– Cross protection

– Resistant varieties; breeding, GMO

– Control of insect vectors

• Eradication

– Remove infected plants

– Eradicate weeds and alternative hosts

– Cultural practice; crop-free period, crop rotation..

• Therapy



Meristem-tip culture





Certification of disease-free planting materials



Cross protection

by infecting young plants with mild strain of virus to prevent 
the infection of severe strain of the same virus. 

Inoculate mild strain

Resistant plant

No symptom after challenging 
with the severe strain



Resistant varieties



Papaya resistant to
papaya ring spot virus



Squash resistant to..

• Zucchini yellow mosaic virus (ZYMV), 
Watermelon mottle virus 2 (WMV-2), and 
Cucumber mosaic virus (CMV). 



squash 
zucchini yellow mosaic virus
watermelon mosaic vurs –2 



Control of Virus Diseases

• Prevention

– Virus-free propagating materials

– Resistant varieties; breeding, GMO

– Control of insect vectors

– Cross protection

• Eradication

– Remove infected plants

– Eradicate weeds and alternative hosts

– Cultural practice; crop-free period, crop rotation..

• Therapy

















Tom yum koong
Som tum

Massaman Beef Curry




