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Virus Diseases of Michigan Vine Crops

Mary K. Hausbeck, Professor
Michigan State University, Department of Plant Pathology

(517) 355-4534

Several viruses infect and damage squash, cucumbers, and pumpkins in Michigan.  Among these

are cucumber mosaic virus (CMV), zucchini yellows mosaic virus (ZYMV), and watermelon mosaic virus

2 (WMV2).  Each of these viruses may infect squash, cucumber, and pumpkins alone or in combination. 

Infected plants may be stunted and/or distorted.  ZYMV, CMV, and WMV2 all produce  mosaic on foliage

and fruit of infected plants.  Plants are especially damaged when infected young because the yields are

reduced and fruit quality is often affected by bumps and discoloration.  Symptoms caused by ZYMV are

often more severe than those caused by CMV and WMV2.  Along with causing severe distortion and

discoloration of the fruit,  ZYMV significantly reduces yields.  ZYMV causes such devastating crop loss

that plants with mosaic symptoms that test positive for this virus should be destroyed to limit spread of this

disease within a region.  ZYMV was first reported and described in Italy and France in 1981.  It was

detected in the U.S. in 1982 in Connecticut.  ZYMV caused a severe epidemic in 1985 in many regions of

the U.S.  Positive identification of the virus(es) infecting the crop is based primarily on serological tests

such as ELISA (enzyme-linked immunosorbent assay).  Identification based on field symptoms alone can

be misleading

Table 1.  Plants known to serve as hosts for WMV2.

watermelon common groundsel spring vetch

citron shepherd’s purse cotton

West India gherkin snow-on-the-mountain tree mallow

hedgehog gourd bluecurls musk flower

muskmelon wild canterbury-bell cheeseweed, mallow

African horned cucumber fiddleneck curled mallow

bitter apple henbit flax-seed plantain

cucumber guar pheasant’s-eye flower

Malabar gourd sweet pea white cut-leaved mignonette

winter squash lupine dyer’s rocket

squash phasey bean common mignonette

wild cucumber sour clover mask flower

calabash gourd bean Chinese houses

star cucumber pea bluewings

snake gourd crimson clover bishop’s weed

lambsquarter huban clover chervil

quinoa fenugreek lamb’s lettuce

spinach narbonne corn salad

cape marigold
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Table 2. Plants known to serve as hosts for ZYMV.

watermelon Malabar gourd sponge gourd

West India gherkin buffalo gourd bitter melon

hedgehog gourd winter squash snake gourd

muskmelon coyote gourd henbit

African horned cucumber squash fenugreek

bitter apple wild cucumber crowfoot

cucumber Chinese okra bluewings

CMV infects many vegetables and other plants unrelated to vine crops.  WMV2 infects vine crops

and legumes (beans and peas) and other plants outside the cucumber plant family, while ZYMV infects

primarily vine crops.  

It is unlikely that all hosts of ZYMV and WMV2  have been identified.  CMV, WMV2, and

ZYMV overwinter in biennial and perennial plants and are usually carried to new plantings by aphids. 

Within plantings, CMV is spread chiefly by aphids, but may also be spread by cucumber beetles.  WMV2

and ZYMV are also spread by aphids.  While these viruses can be transmitted in plant sap through

mechanical wounding (i.e. harvesting knives), spread by this means is considered minor.  

Only a short feeding time (as short as 15 seconds) is necessary for an aphid to pick up the virus

from an infected plant.  Once the aphid has picked up the virus, it can transmit the virus immediately to a

healthy plant.  Aphids retain the virus for a short time and may lose the ability to transmit the virus within

4 hours. 

Several vine crops were damaged in Michigan this year as a result of viral infection.  During the

growing season, 183 samples were submitted to Diagnostic Services for disease diagnosis and

approximately 30% of these exhibited viral symptoms and tested positive for CMV and/or WMV2 (see

Table 3).  Occasionally, samples were sent to Agdia, a diagnostic facility specializing in viruses, for a full

viral screen that included ZYMV.

Table 3. Vegetable crops testing positive for viruses in 2003.

CMV CMV and WMV2

snap bean pickle cucumber

celery potato pickle

collard greens pumpkin pumpkin

cucumber buttercup squash squash

mustard greens summer squash buttercup squash

pepper zucchini summer squash

zucchini

Applying insecticides to cucurbits to control these viruses has not been effective.  However,

growers should be aware of surrounding crops and weeds that may serve as aphid sources.  Insecticide

applications to surrounding crops that are serving as aphid sources may be helpful.  Reflective mulches,

plastic coverings, and oil sprays when used experimentally have delayed and reduced infections, but have

not been used commercially because of cost and disposal problems of mulches and covering materials. 

Weed control in and around plantings may help reduce infections, but will likely be inadequate by itself. 

Known weed hosts of WMV2 include (but are not limited to) lambsquarter and shepherd's purse.  Planting

a border crop that is attractive to aphids but not a host to the viruses around a susceptible vine crop has not
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been evaluated in Michigan.  In theory, the aphids would feed first on the border crop greatly diluting any

virus that the aphid might be carrying before feeding on the susceptible vine crop.  Although this practice

may be helpful, it would not eliminate occurrence of the virus.  Currently, use of resistant varieties is the

most effective approach in managing these virus diseases and should be coupled with weed control.
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Breeding for Virus Management

Rebecca Grumet
Horticulture Department

Michigan State University

This brief presentation will discuss the meanings of tolerance and/or resistance to viruses, the general

strategies by which a breeder may develop a resistant or tolerant cultivar, and why there may be loss of

resistance or tolerance over time, or under certain conditions.

The terms susceptibility, resistance and tolerance can have a range of interpretations and can be used

differently by pathologists and breeders.  Susceptibility refers to the condition by which a pathogen, such as

a virus, is able to establish successful infection of a given host (plant) and generally confer associated

losses in yield and/or quality.  Classic symptoms associated with susceptibility to viruses in cucurbits

include stunting, mosaic, distortion of leaves and fruits, lesions, spots, bumps, and others.  Resistance

generally refers to the ability of the plant to withstand infection, but this is not always an absolute term.  In

some cases, plants are completely resistant, even at high inoculum levels.  In other cases, the resistance

may vary depending on how much virus is present.  In still other cases, resistance is used to describe a

situation where the plant is less affected than the susceptible type, but does not completely avoid infection. 

To a pathologist, tolerance generally has a somewhat different meaning than resistance.  A tolerant plant

can become infected, and may even support high levels of the virus or other pathogen, but it does not show

symptoms, indicating it can tolerate presence of the pathogen.  The value of the this sort of trait has been

debated, as it has the possibility of allowing the levels of a pathogen to increase.   There can be another use

of the terms tolerance and resistance by plant breeders.  In that case, resistance may be viewed as a

stronger term, the plant can resist the pathogen, whereas tolerance refers to a less strong version of

resistance.  A breeder might prefer to use the term tolerance, rather than claim resistance, if the resistance

is not always complete.

Whether, or why, tolerance or resistance breaks down is referred to as durability.  Some sources of

resistance are more durable than others and can last for very long periods of times.  Others tend to be

overcome very quickly.  Whether or not a resistance is durable or not depends on factors in both the plant

and the pathogen.  In the plant, durability may relate to the type of resistance that it has.  What kind of gene

confers the resistance?  What is the mechanism of resistance?  And as mentioned before, how much

pathogen is present?  Is there so much that it literally swamps out the resistance mechanism?

Equally important is the genetic make up of the pathogen.  Resistance or tolerance breaks down when the

pathogen evolves a ‘way around’ the plant resistance genes.  This is influenced by variability in the

pathogen.  Oftentimes, a given source of resistance will protect against certain strains or isolates of the

pathogen, but not against others.  In that case, the plant will be protected, as long as the right strains are

present.  If the strains that are not protected against are present in the pathogen population, they will cause

infection, and because they are successful, they will then become the dominant type in the population. 

Another factor for the pathogen, is how quickly does the pathogen evolve?  Even if there is not initially a

resistant strain, due to random mutation or other evolutionary process, new strains may evolve that can

overcome the source of resistance.  
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Finally, another factor that can influence the outcome of a given host-pathogen interaction, is the general

health of the plant.  Is the plant under stress for other reasons?  Environmental stresses such as drought

stress, or stress from other pathogens, e.g., fungi or viruses, can greatly affect the ability of the plant to

fight off the invading virus. 


