Insect Pests of Grapes
Grape Berry Moth
The grape berry moth (Paralobesia viteana Clemens) can be found wherever wild and cultivated grapes are grown.
They have mostly been a problem in the northeastern United States, but there is concern that they may be moving
towards the west. They often bore into ripening berries later in the season and significantly damage the crop. If left
uncontrolled populations can develop and significantly damage the crop.
The grape berry moth overwinters as pupae in leaf litter in and around vineyards. Around bloom, the first generation
adults emerge from the pupae. The adult is a mottled brown-colored moth with some bluish-gray on the inner halves
of the front wings (Figure 69). The females lay circular flat eggs directly unto the cluster. The eggs can be difficult to
find because of their small size (approximately 1 mm diameter). Their shiny exterior can be used to detect them,
especially with a hand lens. Larvae hatch from the eggs and feed on young grape clusters, sometimes removing
sections of clusters, and leaving webbing on the rachis (Figure 70). When the berries are formed, the young larvae
burrow into the fruit. Webbing and larvae are visible in the small clusters during and after bloom (Isaacs, 2014).
There are two or more generations of larvae per year. Second generation larvae feed on the expanding berries, and
feeding sites are visible as holes. Larvae may web together multiple berries. Larvae of the third generation feed inside
berries before and after veraison (Figure 71). Berries may be hollowed out by feeding, and larvae at this time may
contaminate harvested fruit. Damage by grape berry moth after veraison predisposes berries to infection by Botrytis
and sour rots and can attract fruit flies, wasps and ants (Isaacs, 2014).
In areas where grape berry moths are suspected to be a concern, it is important to scout in mid- to late-July for eggs
and larvae. Infestation is often greater on the border than the interior of vineyards, particularly near woods or
hedgerows. Detecting egg laying and egg hatch helps accurately time insecticide controls (Isaacs, 2014). Pheromone
traps can be used to monitor grape berry moth adult activity. Pheromones can also be used as mating disruption
strategy to control grape berry moth using Isomate®-GBM a twist-tie product impregnated with the pheromone
(Bordelon, Foster and Gautier, annual publ). Insecticides that that provide good control of grape berry moths are listed
in Table 38.

Figure 69. Grape berry moth
adult.

Figure 70. Grape berry moth
damage on a young grape cluster.

Figure 71. Grape berry moth larva feeding on a
grape berry.

Grape Flea Beetle
Grape flea beetles (Altica chalybea) emerge early in the spring, boring into the swelling buds by chewing holes in the
ends and sides of the buds, damaging primary and occasionally secondary and tertiary buds, causing the internode to
be non-productive for that year (Figures 72, 73). Once the buds begin to open, the threat diminishes. Female beetles
lay eggs mainly under loose bark and larvae begin feeding on developing leaves. The damage from larvae and adults

feeding on the young leaves is usually spotty and not severe. The beetle is about 3/16th of an inch long and is metallic
steel blue or greenish blue in color. Adults can be seen on canes and buds on warm sunny days in April and May.
Flea beetle damage is often concentrated in vineyard borders and near wooded or brushy areas. Spot treatment may
be all that is needed to control this pest. The threshold used to determine if there is need for intervention with a spray
is at 5% bud damage, when the buds are just beginning to swell (Williams, et al.). Insecticides that that provide good
control of grape flea beetles are listed in Table 38.

Figure 72. Grape flea beetle adult.

Figure 73. Grape flea beetle injury.

Multicolored Asian Lady Beetle (MALB)
Lady beetles are normally considered beneficial insects that feed on smaller insects such as aphids and mites.
However, the multicolored Asian lady beetle (Harmonia axyridis), has become an economically significant
contaminant pest in the winemaking process throughout the Midwest, and Northeastern U.S. They were first detected
in Minnesota in 1994 (Wold-Burkness, et al., 2012) and their rapid population explosion has been attributed to the
sudden arrival of the Chinese soybean aphid (Dami, et al., 2005). Some MALB can be found in vineyards throughout
the growing season, but as soybeans mature and dry later in the growing season, they disperse and begin seeking a sugary
food source that grapes offer (Dami, et al., 2005), and tend to aggregate on and within grape clusters just before harvest
(Figure 74). Some beetles may be crushed along with the grapes during the wine pressing, releasing their foul
smelling hemolymph (insect blood). This MALB “residue” taints the flavor and aroma of the resulting wine. Research
has shown that 10% of wine consumers can detect MALB taint when the grapes are contaminated with 0.3 MALB per
cluster (Wold-Burkness, et al. 2012). Control measures are not justified until 1-2 weeks before harvest. There are
three reasons why grape growers should not control MALB earlier in the season.
1.

This insect cannot directly damage, or penetrate grape skins. To date, MALB have only fed on berries that
have been previously damaged by other insects, birds, diseases, or “splitting.” Although berries can be
damaged as early as the berry set stage, damage increases dramatically as the sugar content rises over the
last few weeks of ripening.

2.

MALB is a contaminant pest and its presence in the vineyard throughout the growing season does not affect
grape yield.

3.

MALB is one the most abundant predators of several insect pests, including pests of grapes, and in several
other crops (e.g., soybeans, sweet corn), where they may further contribute to reducing insect pest
populations.

Monitoring and Sampling Options: Since MALB cannot cause initial damage on berries, preventing or minimizing
physiological splitting damage to berries should decrease MALB infestations on grapes. Sampling can be done using
yellow sticky cards, as an “early warning” indicator of the potential presence of MALB in clusters. However, within
10-14 days of harvest, growers should sample the clusters directly for beetles. Only 26 clusters, selected randomly
throughout each one-acre block, need to be sampled. A cluster is considered infested if one or more beetles are found;

you do not have to count all the beetles in each cluster. Then, add up the number of clusters infested out of 25. Current
research indicates that if 18% or more of the clusters are infested within 10-14 days of harvest, the planting is at high
risk for MALB contamination, and an insecticide spray is warranted (Wold-Burkness, et al., 2012).
Chemical Control Options: Insecticide trials conducted at the University of Minnesota (Galvan, et al., 2006) have
shown that Sevin® is one of the most effective insecticides available, based on a cost benefit analysis. However,
Sevin® has a 7 day pre-harvest interval (PHI) that allows time for MALB to re-infest the clusters. Table 38 lists
insecticides that are effective in controlling MALB that have shorter re-entry (REI) and PHI intervals. Aza-Direct®
and Neemix® do not kill the adult stage of MALB, but act as repellants to drive them out of the grapevines.
If MALB continues to be present at harvest, beetles must be removed by shaking clusters and covering bins where
clusters are held. Growers may also float clusters in buckets of water or vacuum clusters to remove beetles. However,
each method has resulted in significant increases in time and labor, and increased the costs of harvest.

Figure 74. Multicolored Asian lady beetle
(MALB) feeding on grapes.

Figure 76. Grape phylloxera galls on a shoot
tip and emerging leaves.

Figure 75. Grape phylloxera galls on the
underside of a mature leaf.

Figure 77. Grape phylloxera leaf damage on
a Frontenac grapevine exposing the clusters
to better light exposure.

Grape Phylloxera
In the U.S. east of the Rocky Mountains, the grape phylloxera louse (Daktulosphaira vitifoliae) is endemic and has
been here, evidently for centuries. This tiny insect forms galls on leaves (Figure 75) and roots of grapevines. It is
believed that this insect originated in the Eastern United States, where damage is now most prevalent on leaves of
French-American hybrid grapevines. While a few galls are not harmful, repeated hatchings throughout the summer
can result in markedly deformed leaves which can result in premature defoliation, reduced shoot growth, and reduced
yield and quality of the crop.

In most wine producing regions of the world where grape phylloxera has become established, including California, V.
vinifera cultivars are killed by the root galls and must be planted on resistant rootstock. Even though most grapes
common in Minnesota and the upper Midwest are immune to phylloxera root damage and do not need a resistant
rootstock, the foliar form of phylloxera is still common resulting in some cultivars getting leaf galls from this pest.
This aphid-like insect is very small and difficult to see with the unaided eye. Galls formed by phylloxera are more
readily identified than the insects. The damage appears as bumpy, felty galls on the underside of leaves (Dami, et al.,
2005).
Grape phylloxera overwinter either as a winter egg under the bark of older canes or trunks or as nymphs on grapevine
roots. The winter egg gives rise to the stem mother, which moves to a nearby shoot tip and begins feeding. Feeding
by the phylloxera elicits gall formation, and the female becomes enclosed within a small, spherical gall on the
underside of the grape leaves. The female is capable of producing several hundred eggs. First instar nymphs, or
crawlers, emerge and move out of galls to nearby shoot tips where they begin feeding and thereby initiate formation
of new galls (Figure 76). Throughout the summer a certain portion of the foliar crawlers move actively or passively
to the soil surface. These crawlers may move through cracks in the soil and eventually reach grapevine roots. Feeding
by phylloxera on grapevine roots results in two types of galls. Nodosities are galls formed on small, apical rootlets
and generally thought to result in little damage to the vine. Tuberosities are galls formed on larger, older portions of
the root which, if sufficiently abundant, may eventually result in death of the vine (Williams, et al.).
Phylloxera Control
Phylloxera crawlers can be spread on vineyard equipment. Therefore, when mechanical operations are performed,
equipment should not be moved from an infested block to a non-infested block. Infestations may also originate from
wild grapevines near the vineyard, so these areas should be monitored carefully. Wild grapevines near the borders of
vineyards should be destroyed if possible. (Williams, et al.).
Grape cultivars differ in their susceptibility to leaf-feeding form of phylloxera. Frontenac along with its color
mutations, La Crescent and to some extent Marquette are particularly susceptible to phylloxera, while cultivars with a
strong V. labrusca lineage are seldom affected. Table 38 lists insecticides that are effective in controlling grape
phylloxera. They should be applied just before bloom and most of them should be followed by a repeat application 1014 days later. Therefore, it is important to scout the vineyard blocks before bloom to determine if there is a need for
phylloxera control. If a cultivar had a high incidence of phylloxera galls the previous season and numerous galls are
present on the young leaves, phylloxera control may be warranted. However, if there are only a few to moderate
number of galls present, and at least 15 leaves on the primary shoots are gall-free, a moderate phylloxera infestation
can be beneficial later in the growing season in opening up the canopy for better light exposure for the clusters
(Figure 77).

Japanese beetle
Japanese beetles (Popillia japonica) have been spreading westward since they were first detected in New Jersey in
1916, and have recently spread west of the Mississippi River in some areas. The adult feeds on foliage, fruits and
flowers of more than 250 kinds of plants, of which grapevines are one of their preferred hosts. The larvae are grubs
that live in the soil and feed on grass roots. The adult beetles have a shiny, metallic-green head and thorax, coppery
wing covers, and tufts of white hairs along the sides of their body (Figure 78). The adults emerge from the ground in
late June through July and sometimes into August, and begin feeding. Damaged leaves have a laced, skeletonized
pattern. Cultivars with thin, smooth leaves are preferred over cultivars with thick, pubescent leaves (Dami, et al.,
2005). Damage is often worse on the edges of the vineyard on sun-exposed leaves (Figure 79).
There are no economic thresholds on the number of beetles or amount of damage that warrants control measures.
When Japanese beetles begin to emerge, vineyards should be frequently scouted for the number of beetles and
damage. There are Japanese beetle traps available, but they are not recommended because they can attract more
beetles into the vineyard (Wold-Burkness, 2011b). A Virginia study found that Japanese beetle feeding prior to
veraison did not significantly reduce fruit quality, yield or vine growth with up to a 6.5% loss of foliage. After

veraison, an accumulated leaf loss of 11% reduced fruit quality (Wolf, editor, 2008). Growers need to assess the
Japanese beetle damage relative stage of fruit development when determining if treatment is required. Additional
treatments may be needed as more beetles emerge to keep the damage under control. Insecticides that that provide
good control of Japanese beetles are listed in Table 38.

Figure 78. Adult Japanese beetles feeding on
grape leaves.

Figure 79. Japanese beetle damage on sun
exposed leaves of grapevines.

Other Insects that can be a problem in vineyards:
There are a number of other insects that can be a problem in vineyards or are relatively new pests to the upper
Midwest and have the potential to cause significant economic damage. Table 38 lists insecticides that are effective in
controlling some of the important pests listed below. Additional information on all the pests covered and other pests
can be found in several publications:
• Midwest Small Fruit Pest Management Handbook
• Midwest Grape Production Guide
• Wine Grape Production Guide for Eastern North America
• Grape IPM Guide for Minnesota Producers
• Pocket Guide for Grape IPM Scouting in the North Central and Eastern U.S.
Climbing cutworms (Figure 80) are an early spring pest that emerge from the soil and climb up the grapevines to
feed on the young buds at night (Rufus, et al., 2001). They are mainly a pest in vineyards on sandy soils and in
vineyards with weeds under the vines. Injury is often worse in years when cool temperatures slow bud development.

Figure 80. Climbing cutworm

Figure 81. Leaf rolled by redbanded
leafroller larva.

Figure 82. Redbanded leafroller
larva.

Redbanded leafroller adult moths emerge at about the 3 to 5 inch shoot growth and females lay their eggs on the
shoots. First generation larvae feed new foliage and fruit clusters. Two more generations usually occur with the last
generation being the most damaging. Larvae will roll leaves (Figure 81) and may be seen in the clusters (Figure 82).
They eat holes in the sides of berries but not enter (Wolf, editor, 2008). .

Wasps and yellow jackets can be a vineyard pest (Figure 83). In the fall, they seek sugars in their diet and seek out
ripening fruit such as grapes. They usually gather after some other pest such as birds have damaged the berries and the
smell of broken berries will attract them. They can damage additional fruit and are often a detriment to pickers at
harvest. Wasp traps, baited with a sugar solution, situated around the vineyard can help reduce moderate infestations. In
addition, if pickers are being stung or fear stinging, inexpensive latex gloves, available at any drug store, effectively
protects pickers’ hands from being stung (Wold-Burkness, 2011c).

Figure 83. Wasp feeding on grapes.

Figure 84. Honey bees feeding on grapes.

Honey bees will also feed on grapes as they ripen (Figure 84). They can pierce the skin and can be a problem on
thin skinned cultivars such as St. Croix and La Crosse. This often occurs where honey bees are being maintained to
pollinate other crops. Since they are a beneficial, domesticated insect, it is best to move the hives away from
vineyards as harvest approaches. Honey bees will travel up to two miles to a source of food.

Mites. Both European red mites (Panonychus ulmi) and two-spotted spider mites (Tetranychus urticae) can cause
injury to grape leaves (Figure 85). Both feed on the undersides of the leaves, and when populations are high, they will
cause “bronzing” of the foliage (Figure 86). The European red mite overwinters as eggs laid around the cane nodes,
while the two-spotted spider mite female adults overwinter under the bark of grapevines (Wolf, editor, 2008).

Figure 85. European red mite (A) and twospotted spider mite (B).

Figure 86. Leaf “bronzing” caused by
European red mites or two-spotted spider
mites.

Leafhoppers are small insects with piercing-sucking mouthparts that feed on a wide range of plants including
grapes.
Potato leafhoppers (PLH, Empoasca fabae) are the most common in Minnesota (Wold-Burkness,
2011a) and the upper Midwest (Figure 87). The PLH does not over-winter in the upper Midwest, and
migrates from the southern US on wind currents and state arriving in mid- to late-May. Large
populations continue to migrate through June and July. Female PLH lay eggs on grape stems and the
nymphs feed on the underside of the leaves. As the PLH nymphs feed on the leaves, they inject saliva
that causes physical damage by plugging the vascular tissue. First symptoms of feeding are pale leaf
veins and curling or crinkling leaves (Figure 88) (Wold-Burkness, 2011a).
Grape leafhoppers (Errythroneura sp.) are also present in the upper Midwest. They can be identifies by
their orange-yellow color and high activity of the nymphs and adults. The adults jump or fly away as
you pass or brush the vines. When disturbed, the nymphs very quickly move sideways while PLH move
forward (Wold-Burkness, 2011a). Symptoms of grape leafhopper feeding show up as whitish blotched
on the leaves (Figure 89).
Management tools for controlling leafhoppers include: 1) Using cover crops between the rows to
reduce populations in the vines. 2). Scouting to monitor the population of nymphs. Grapevines can
tolerate up to 15 leafhoppers per leaf with little economic damage. 3) Chemical control when
populations exceed 15 leafhoppers per leaf (Wold-Burkness, 2011a).

Figure 87. Potato leafhopper nymphs
and an adult.

Figure 88. Potato leafhopper
damage.

Figure 89. Grape leafhopper
damage.

Brown marmorated stink bug (BMSB) (Halyomorpha halys) is native to china, Japan and surrounding countries
(Figures 90, 91). It was first found in the eastern U.S. in the mid-1990’s (Adamczyk, et al., 2013), and has been
moving westward and was recently detected in the upper Midwest (Cira and Hutchison, 2013). It feeds on over 300
plant species, including grapes. In harvested wine grapes, 5 to 10 BMSB per lug can lead to foul aromas that may
reduce varietal character (Adamczyk, et al., 2013). So far, BMSB has only been detected in Minnesota, Iowa,
Nebraska, and Wisconsin, and is a nuisance problem in Michigan, Indiana and Ontario (Cira and Hutchison, 2013).
Grape growers should learn to identify this insect and be prepared to implement control measures if the pest becomes
a problem.

Figure 90. Brown marmorated stink bug
adult.

Figure 91. Developmental stages of the brown
marmorated stink bug.

Spotted wing drosophila (SWD) (Drosophila suzukii) is another recent insect pest to the U.S. that was first
detected in California in 2008, and in Minnesota in 2012 (Burkness, et al., 2012). It belongs to the group of tiny flies
commonly referred to as small fruit flies. The SWD feed on about two dozen cultivated plant species worldwide and
has the greatest potential to severely damage thin-skinned berry crops, including grapes (Sampson, et al., 2014).
Spotted wing drosophila flies are small (2-3 mm) with rounded abdomens and rather large orange-colored eyes. The
male SWD has distinctive dark dot near the end of its wings, while the female does not have the dots (Figure 92, 93).
The female SWD uses its saw-like ovipositor to pierce the skin of fruit and lay its eggs. The eggs hatch in about 3
days, feed within the fruit and causing brown, sunken areas (Figure 94) (Burkness, et al., 2012).
Vineyards should be monitored for SWD during the fruit ripening period. This can be done with a trap baited with
apple cider vinegar and an optional yellow sticky card (Figure 95). Traps should be checked 1-2 times per week with
fresh vinegar added each time the traps are checked (Burkness, et al., 2012). Because SWD is new to Minnesota and
the upper Midwest, its economic impact on grapes grown in the region is still unknown, but grape growers should
learn to identify this insect and be prepared to implement control measures if the pest becomes a problem. Additional
information of the SWD, suggested control measures and current information can be found on the University of
Minnesota’s FruitingEdge Fruit IPM Resource for new and emerging pests of the Midwest – Spotted Wing
Drosophila web site: www.fruitedge.umn.edu/spotted-wing-drosophila/.

Figure 92. Spotted wing drosophila male (A) and and
female (B) flies, and insert of the female ovipositor.

Figure 93. Spotted wing drosophila fly showing
the distictive eye.

Figure 94. Grape berry showing a spotted wing
drosophila oviposite wound, and sunken area
associated with larvae feeding.

Figure 95. Spotted wing drosophila trap baited
with apple cider vinegar and optional yellow
stick card.

Insecticide Resistance Management
Insects have been known to develop resistance to insecticides after repeated exposure. For insecticide resistance
management, avoid successive applications of an insecticide or insecticides with the same mode-of-action or type of
chemistry. The Insecticide Resistance Action Committee (IRAC, www.irac-online.org) has coded insecticides by
mode-of-action groups (number) and type of chemistry (letter) where it applies. Rotating insecticides with a different
IRAC Code should help avoid the development of insects that are resistant to an insecticide. IRAC Codes for the
insecticides registered for use on grapes are included in Table 38. Growers should also follow the restrictions on the
amount of material that can be used per season.

Integrated Pest Management (IPM) Practices
Rather than spraying an insecticide at the first sighting of an insect pest or the first sign of damage on the vine, the
grower should follow a few basic principles of IPM.
1. Attempt to accurately identify the pest, and the damage symptoms on the vine.
2. Scout the vineyard to determine the extent of damage or size of the pest population present. Monitoring
over a period of days or a week may be necessary to determine accurately whether the pest population is
relatively static or is increasing.
3. Decide whether the amount of damage anticipated is significant in economic terms or in terms of the effect
on vine health. If a decision is made to apply an insecticide, chose the one that most specifically targets the
problem pest.
4. If possible, avoid broad-spectrum insecticides. Growers should be aware that use of a broad spectrum
insecticide such as Sevin® or Danitol® kill not only the target pest, but also does significant damage to the
vineyard population of beneficial insects. Once this population is reduced, the balance between harmful
and beneficial insects is upset. During the time it takes for the balance to recover, the vineyard may
experience serious outbreaks of insect pests due to the lack of natural predators.
5. Finally, through research and vineyard experience it is becoming more apparent that cover crop management
in the vineyard can have a significant effect on insect pest problems. The objective is to grow various cover
crops, including flowering crops, between the rows of vines. The grass crops provide a sanctuary for
beneficial and predatory insects. The flowering crops foster reproduction of beneficial insects by making
available a good supply of the pollen and nectar essential to their reproduction. The entire vineyard is never
mowed all at once. Rather, rows are mowed alternately, so some are always left to harbor beneficial. The net
effect of this system is an increase in natural controls of pests and a reduction in vineyard pest problems.
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Table 38. Characteristics of insecticides and miticides registered for use on grapes.
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Key to rating: +++ = highly effective; ++ = moderately effective; + = slightly effective; - = ineffective or not sufficient data. Adapted
from: Midwest Small Fruit and Grape Spray Guide.
y
Signal Word: C = Caution; W = Warning; D = Danger.
x
Insecticide Resistance Action Committee Mode of Action Classification. www.irac-online.org/
w
From the 2015 Midwest Small Fruit and Grape Spray Guide, and pesticide labels
v
Listed by the Organic Materials Review Institute (OMRI) for use in organic production.
u
REI when shoot positioning or cane girdling.
rup
Restricted Use Pesticide. A certified pesticide applicator’s license is required to purchase and apply the pesticide.
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Vineyard Best Management Practices – Vineyard Pest Management
Rate your vineyard pest management practices:
Management Area:
Insect pest of grapes

Identification

Cultural control

Insecticides

Insecticide resistance
management

Insecticide usage
restrictions

Minor Adjustments
Best Practices
Needed
Learned to identify the
Learned to identify the
common grape insects,
common grape insects
their life cycles & when & when they are
they are present, &
present, & scout
scout weekly.
regularly.
Take measures to
Undertake practices
reduce alternative hosts that will promote
in the area that pest may natural predators of the
feed on, and undertake
pest.
practices that will
promote natural
predators of the pest.
Apply insecticides that
Apply insecticides that
effectively control the
effectively control the
specific insects when
specific insects when
they reach threshold
they reach threshold
levels, & considered
levels.
cost effectiveness. Or
use alternative
strategies to
insecticides.
Avoid successive
Follow restrictions on
applications of an
number of applications
insecticide or
or total material applied
insecticides with same
during a season.
FRAC code; follow
restrictions on number
of applications or total
material applied during
a season.
Follow restrictions on
re-entry interval (REI)
and pre-harvest interval
(PHI) when applying
insecticides.
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Concern Exists:
Examine Practice
Learned to identify
some of the common
grape insects, & scout
periodically.

Needs Improvements:
Prioritize Changes
Here
Can only identify a few
common grape
diseases, & seldom
scout.

No measures taken to
promote natural
predators or reducing
alternative hosts of the
pest in the area.

Apply broad spectrum
insecticides to control
the most insects when
they are present.

Include a broad
spectrum insecticide
in spray every 2nd or
3rd spray.

Use the same
insecticides
throughout the
growing season.

Lax on follow
restrictions on re-entry
interval (REI) and preharvest interval (PHI)
when applying
insecticides.

Care of Established Vineyards
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