
Topic: Plant Diseases Caused by Bacteria, Mollicutes, Viruses, 

Nematodes, Higher Plants 

 

Lecture 2 - Plant Pathogenic viruses and viroids 

A virus is a nucleoprotein that multiplies only in living cells and has the ability to cause 

disease. It is too small to be seen individually with a light microscope. All viruses 

parasitize cells and cause a multitude of diseases in all forms of living organisms. Some 

viruses attack humans, animals or both; others attack higher plants; and still others 

attack microorganisms, such as fungi and bacteria.  

Nearly half of all known viruses attack and cause diseases in plants. One virus may 

infect one or dozens of different species of plants, and each species of plant is usually 

attacked by many different kinds of viruses. A plant may sometimes be infected by 

more than one kind of virus at the same time. 

Although viruses behave like microorganisms in that they have genetic functions, 

are able to reproduce, and cause disease, they also behave as chemical molecules. 

Viruses consist of nucleic acid and protein, with the protein forming a protective coat 

around the nucleic acid. In each virus, there is always only RNA or only DNA and, in 

most plant viruses, there is only one kind of protein. 

Viroids are small, low molecular weight ribonucleic acids that can infect plant cells, 

replicate themselves, and cause disease. Viroids differ from viruses in at least two main 

characteristics: (1) the size of RNA in viroids, which consists of 250 to 370 bases, is 

much smaller compared to that in viruses, which is 4 to 20 kilobases, and (2) the fact 

that virus RNA is enclosed in a protein coat whereas viroids lack a protein coat and 

apparently exist as free (naked) RNA. Viroids are circular, single-stranded RNA 

molecules. Viroids apparently survive in nature outside the host or in dead plant matter 

for periods of time varying from a few minutes to a few months. Generally, they seem 

to overwinter and oversummer in perennial hosts, which include the main hosts of 

almost all known viroids. How viroids replicate themselves is still not known. 

Viruses multiply by inducing host cells to make more virus. Viruses cause disease by 

utilizing cellular substances during multiplication, taking up space in cells, and 

disrupting cellular processes. These upset the cellular metabolism and lead to the 



development of abnormal substances and conditions injurious to the functions and the 

life of the cell or the organism. 

Symptoms caused by plant virus 

Almost all viral diseases seem to cause some degree of dwarfing or stunting of the 

entire plant and reduction in total yield. Viruses usually shorten the length of life 

of virus-infected plants, although they rarely kill plants on infection. These effects may 

be severe and striking in appearance or they may be very slight and easily overlooked. 

The most obvious symptoms of virus-infected plants are usually those appearing on the 

leaves, but some viruses may cause striking symptoms on the stem, fruit, and roots 

while they may or may not cause any symptom development on the leaves In almost 

all virus diseases of plants occurring in the field, the virus is present throughout the 

plant (systemic infection) and induces the formation of systemic symptoms. Many 

viruses infect certain hosts without causing development of visible symptoms on them. 

Such viruses are usually called latent viruses, and the hosts are called symptomless 

carriers. In other cases, however, plants that usually develop symptoms on infection 

with a certain virus may remain temporarily symptomless under certain environmental 

conditions (e.g., high or low temperature), and such symptoms are called masked. 

Finally, plants may show acute severe symptoms soon after inoculation that may 

lead to death of young shoots or of the entire host plant; if the host survives the initial 

shock phase, the symptoms tend to become milder (chronic symptoms) in the 

subsequently developing parts of the plant, leading to partial or even total recovery. In 

some diseases, however, symptoms may increase progressively in severity and may 

result in gradual (slow) or quick decline of the plant. 

The most common types of plant symptoms produced by systemic virus infections are 

mosaics and ring spots. Depending on the intensity or pattern of discolorations, 

mosaic-type symptoms may be described as mottling, streak, ring pattern, line pattern, 

vein-clearing, vein-banding, or chlorotic spotting. Ring spots are characterized by the 

appearance of chlorotic or necrotic rings on the leaves and sometimes also on the fruit 

and stem.  

A large number of other, less common virus symptoms have been described and 

include dwarf (barley yellow dwarf), leaf roll (potato leafroll), yellows (beet yellows), 



streak (tobacco streak), enation (pea enation mosaic), These symptoms may be 

accompanied by other symptoms on other parts of the same plant. 

 

Dissemination of Plant Viruses 

Modes of transmission include vegetative propagation, mechanically through sap, 

through seed, pollen, dodder, and by specific insects, mites, nematodes, and fungi. 

Transmission of Viruses by Vegetative Propagation 

Whenever plants are propagated vegetatively by budding or grafting, by cuttings, or 

by the use of tubers, corms, bulbs, or rhizomes, any viruses present in the mother 

plant from which these organs are taken will almost always be transmitted to the 

progeny. 

 

Mechanical Transmission of Viruses through Sap 

The mechanical transmission of plant viruses in nature by the direct transfer of sap 

through contact of one plant with another is uncommon and relatively unimportant. 

Such transmission may take place after a strong wind injures the leaves of adjacent 

diseased and healthy plants or when plants are wounded during cultural practices 

by tools, hands, or clothes, or by animals feeding on the plants, and the sap carrying 

virus is transferred to wounded plants. 

Seed Transmission 

More than 100 viruses are transmitted by seed to a smaller or greater extent. In most 

seed-transmitted viruses, the virus seems to come primarily from the ovule of 

infected plants, but several cases are known in which the virus in the seed seems to be 

just as often derived from the pollen that fertilized the flower. 

Pollen Transmission 

Virus transmitted by pollen may result in reduced fruit set, may infect the seed and 

the seedling that will grow from it, and, in some cases, can spread through the 

fertilized flower and down into the mother plant, which thus becomes infected with 

the virus. 

Insect Transmission 



Undoubtedly the most common and economically most important means of 

transmission of viruses in the field is by insect vectors. Members of relatively few 

insect groups, however, can transmit plant viruses. The most important virus vectors 

are aphids, leafhoppers, whiteflies, and thrips. Insects with sucking mouthparts carry 

plant viruses on their stylets —stylet-borne viruses— and can acquire and inoculate 

the virus after short feeding periods of a few seconds to a few minutes. Stylet-borne 

viruses persist in the vector for only a few to several hours. Therefore, they are also 

known as nonpersistent viruses.  

With some other viruses, the insect vectors must feed on an infected plant from 

several minutes or hours to a few days before they accumulate enough virus for 

transmission. These insects can then transmit the virus after fairly long feeding 

periods of several minutes to several hours. Such viruses persist in the vector for a 

few (1 to 4) days and are called semipersistent viruses. 

With still other viruses, the insect vectors accumulate the virus internally and, after 

passage of the virus through the insect tissues, introduce the virus into plants again 

through their mouthparts; these viruses are known as circulative or persistent 

viruses. Some circulative viruses may multiply in their respective vectors and are 

then called propagative viruses. Viruses transmitted by insects with chewing 

mouthparts (beetles) may also be circulative or may be carried on the mouthparts. 

Aphids are the most important insect vectors of plant viruses and transmit the great 

majority (about 275) of all stylet-borne viruses. 

Mite Transmission 

Primarily mites of the family Eriophyidae have been shown to transmit at least six 

viruses, including wheat streak mosaic and several other rymoviruses affecting 

cereals. These mites have piercing and sucking mouthparts  

Nematode Transmission 

Approximately 20 plant viruses are transmitted by one or more species of three 

genera of soil-inhabiting, ectoparasitic nematodes. Nematode vectors transmit viruses 

by feeding on roots of infected plants and then moving on to roots of healthy plants. 

Juveniles as well as adult nematodes can acquire and transmit viruses; however, the 

virus is not carried through the juvenile molts or through the eggs, 



Fungus Transmission 

Root-infecting fungal-like organisms, the plasmodiophoromycetes Polymyxa and 

Spongospora, and the chytridiomycete Olpidium, transmit at least 30 plant viruses. 

viruses. Some of these viruses apparently are borne internally in, whereas others are 

carried externally on the resting spores and the zoospores of the fungi. 

Dodder Transmission 

Several plant viruses can be transmitted from one plant to another through the bridge 

formed between two plants by the twining stems of the parasitic plant dodder 

(Cuscuta sp.). 

 

Some of the methods of virus transmission (e.g., through vegetative propagation and 

through seed) are important primarily in the transmission of virus from one plant 

generation to another but play no role in the spread of virus from diseased to healthy 

plants of the same plant generation. these methods of transmission result only in 

primary infections of plants and, therefore, only in monocyclic diseases. However, the 

other methods of virus transmission, particularly those involving vectors such as 

insects, not only bring the virus into a crop (primary infection), but also result in 

transmission of the virus from infected to healthy plants within the same plant 

generation and during the same growth season (secondary infections). 

Methods of Diagnosis 

(1) indexing (through virus transmission tests to specific host plants by inoculation);  

(2) by using serodiagnostic tests, primarily ELISA (enzyme-linked immunosorbent 

assays );  

(3) by electron microscopy techniques or immune-specific electron microscopy (a 

combination of serodiagnosis and electron microscopy);  

(4) by microscopic examination of infected cells for specific crystalline or amorphous 

inclusions, which usually are diagnostic of the group to which the virus belongs;  

(5) through electrophoretic tests, useful primarily for detection and diagnosis of viroids 

and of nucleic acids of viruses;  

(6) via hybridization of commercially available DNA complementary to a certain virus 

DNA or RNA, or viroid RNA, with the DNA or RNA present in plant (immunoblot). 



 

Because of their small size and the fact that they are transparent, viruses generally 

cannot be viewed and detected by the methods used for other pathogens. Individual 

virus particles are too small to be seen with the light microscope.  

Isolation or, as it is usually called, purification of viruses is obtained most commonly 

by ultracentrifugation of the plant sap. Ultracentrifugation concentrates the virus and 

separates it from host cell components. The virus is finally obtained as a colorless pellet 

or as a band in a test tube and may be used for: infections, electron microscopy, 

serology, and nucleic acid studies. 


