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General Production Information

●     Washington ranks second behind California in U.S. wine grape production.
●     Washington produces 5% of the nation’s total wine, juice, and table grapes, whether based on 

tonnage or on acreage (14).
●     Wine grapes comprise approximately half of the total grape acreage in Washington, the 

remainder being juice grapes (14).
●     Of approximately 28,000 acres of wine grapes reported in Washington at the beginning of 2002, 

24,800 were bearing acres (15). 
●     109,750 tons of wine grapes were harvested in 2002 (18).
●     Price per ton of wine grapes in Washington averaged $878 in 2002 (14). The retail value of 

Washington’s wine grapes in 2002 was $725.4 million, with a total economic impact to 
Washington State estimated at $2.4 billion (18). 

●     Production costs are approximately $3,773 per acre in established vineyards (full production, five 
or more years after planting). First-year costs are $6,252, while second-, third-, and fourth-year 
costs average $2,992, $3,463, and $3,509, respectively. No revenue is realized in the first two 
years. Revenue averages $2,700 per acre in the third year and $4,320 in the fourth year and 
beyond, resulting in average net losses of $6,252, $2,992, and $763 in years one through three 
and an average net return of $811 in year four. Average net returns in year five and beyond are 
$547 (2). 

●     There are over 300 wine grape growers and over 240 wineries in Washington State (18).

Production Regions 

The majority of Washington wine grapes are produced in Benton, Yakima, Grant, Franklin, Klickitat, 
and Walla Walla counties. Small wine grape acreages are also planted in areas around Puget Sound in 
western Washington. Ninety-nine percent of Washington State’s wine grapes are produced east of the 
Cascade Mountains.

The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



General Information 

Grapes are produced in Washington State for wine and juice. This profile focuses on wine grapes. As 
99% of commercial production is east of the Cascade Range, the profile is focused on the industry in 
eastern Washington. The cooler, wetter climate of western Washington is generally less favorable for 
wine grapes on a commercial scale. 

Most wine grapes grown in Washington are grown under contract arrangement between a grower and a 
winemaker. Less than 10% of Washington wine grapes are spot market or open sales. However, this 
trend is expected to change given the current situation of oversupply.

While the Washington wine industry originally established its reputation for producing award-winning 
white wines, today’s growth is strongest in red wines. Acreage of red wine grapes has also surpassed 
that for white grapes. In 2002, 12,000 acres were planted to white wine grapes in Washington, while 
16,000 were planted to red wine grapes. Of those, 10,900 were bearing acres for white and 13,900 were 
bearing acres for red. The dominant white wine varieties are Chardonnay (6,640 total acres) and White 
Riesling (2,200 acres); the dominant reds are Cabernet Sauvignon (6,050 acres), Merlot (5,980 acres), 
and Syrah (2,100 acres) (15). 

Washington State’s long, hot summer days and cool nights promote high quality grapes at a relatively 
low tonnage per acre when compared to California. Washington produces only premium wine grapes as 
opposed to bulk wine grapes or table grapes that are made into wine. The premium and super-premium 
wines produced in Washington result in a uniquely high value-added crop; unlike many commodities, 
acreage and yield-per-acre alone don’t tell the whole "value" story when it comes to wine grapes.

 
 

Cultural Practices



Pre-Plant

When selecting a site for a new vineyard in Washington, temperature is the first concern. Growers note 
averages and extremes with respect to the date of first frost in the fall and last frost in the spring, high 
and low temperature extremes, numbers of consecutive hot and cold days, and accumulated degree days. 
The second concern is rainfall. In general, high rainfall areas are avoided, as moisture promotes disease 
development and excessive plant growth. Soil type and depth come next; wine grapes require well-
drained soil that is of relatively uniform depth across the acreage. Slope and aspect (orientation to the 
sun) are also important considerations; these are cross-referenced with temperature statistics, as slope 
factor affects temperature: flatter areas tend toward frost, while sloped areas promote the air circulation 
critical for staving off winter freezing. Another concern is water availability and quality; at least 15 acre-
inches per year of relatively clean (not too salty, not too high pH) water should be available. Finally, 
proximity to labor must be considered, as remote sites incur increased labor transportation costs.

The decision whether or not to fumigate depends upon the history of the ground on which the vineyard 
will be planted. Fumigation is not practiced on virgin ground. It is practiced by 20 to 30% of growers 
establishing a vineyard where another crop has been previously grown, and is generally found to be 
necessary when replanting new vineyards where old vineyards were established (due to the presence of 
nematodes and soil borne pathogens).

When establishing a vineyard, soil samples are generally taken at one and two-foot depths to establish 
nutrient levels and soil quality. Potassium, zinc, boron, and phosphorus content are examined and 
amendments may be made. If the soil pH is high, acid fertilizers or elemental sulfur may be added. 
Organic matter such as steer manure is added on occasion. In general, very little amendment is required 
for wine grape vineyards, but if required, it is done at this point. Most acreage is ripped prior to planting, 
especially if known soil barriers such as caliche or hardpan (compacted soils) are present. 

Most growers plant an annual cover crop in the vineyard, usually a cereal grain such as wheat, rye, or 
barley, while others use a perennial cover. Some growers use both, alternating rows of a cereal grain 
(which is plowed under at the beginning of the season) with rows of perennial weeds. Cover crops serve 
primarily to deter wind erosion. Other benefits include moisture maintenance and deterrence of dust, 
which can contribute to mite problems. Intentional use of cover crops as a refuge for beneficial insects 
has not proven very effective due to low moisture; the crops most attractive to the most damaging 
predators are difficult to support with the limited moisture used in wine grape vineyards.

Planting

First and foremost, growers start with clean planting material. Virus diseases can destroy or greatly 
impact the success of a planting. Leafroll virus, for example, can delay ripening, which Washington 
growers cannot afford with the state’s relatively short season.

Row orientation is influenced by slope; south-facing slopes are generally sought, although some 



varieties do well on north-facing slopes. Rows are most often planted up and down the slope (north-
south). Sometimes growers will cant their rows to a northeast-southwest alignment instead of straight 
north-south to minimize the late-afternoon sun exposure while maximizing the vines’ exposure to 
morning sun. 

Vine spacing varies a great deal among growers, but generally it runs 8 to 10 feet between rows and 3 to 
6 feet between the vines. Grapevines do not have rigid trunks, therefore a support system (trellis) must 
be constructed. A proper trellis will support the trunk, arms (major branches of the trunk), cordons (long 
arms, usually trained along a wire), canes (matured shoots, off cordons), spurs (pruned canes), and 
foliage of the grapevine, while providing maximum exposure to sunlight and good airflow. A trellis 
should be economical to build, easy to maintain, and strong. Placement and design should facilitate the 
anticipated harvest method (most Washington wine grapes are mechanically harvested). Trellising 
systems range from the very simple (single post with one or two lateral wires) to more complex T, Y, 
sloped, gabled, double curtain, or fan-shaped systems, some of which train shoots on wires into an 
upright position (known as VSP, Vertical Shoot Positioning). Depending upon the spacing and trellis 
system selected, the number of plants per acre ranges from as few as 400 to as many as 2000 (1, 17).

Planting generally occurs in early spring, February through April. Approximately half of the vineyards 
are trained up in the first year, while the other half are allowed to establish root systems for a year before 
training in the second year. The first (partial) crop will occur in the second or third year; yields are 1/3 of 
normal crop or less at this point. Full production is anticipated by the fifth year.

Irrigation

With the exception of some western Washington and Walla Walla County acreages, all Washington 
wine grape vineyards are irrigated. The irrigation system is established either before the plantings are 
made or immediately thereafter. Eighty to ninety percent of new vineyards established today install drip 
irrigation, which is the most efficient method in terms of water use and precision targeting. 



Overhead or under-vine sprinklers are still in use in as many as 15 to 20% of established vineyards. 
Where Concord (juice) grapes demand heavy watering and are largely rill and sprinkler irrigated, wine 
grapes require the more refined irrigation control provided by drip and some sprinkler systems in order 
to develop the proper size, flavor, and sugar content required for the end product.

Irrigation decision-making is the most important management task in a wine grape vineyard. Nearly 
100% are managed on deficit irrigation, i.e., irrigation is withheld to restrict berry size and foliage 
growth. As much of the grapes’ flavor lies in or near the skin, a smaller grape is desirable. To achieve 
smaller grapes with proper amounts of sugar and other desirable qualities, growers stress the vines early 
and late in the growing cycle, depriving them of irrigation at these times. This practice also reduces the 
amount of grapes and foliage on the plant (see also Pruning & Thinning, below), which exposes more of 
the fruit to the sun and decreases undesirable vegetal taste qualities within the grapes.



To make moisture management decisions, growers employ a number of strategies. Most growers 
monitor soil moisture, whether with a low-tech feel-by-hand method or in a technologically 
sophisticated manner. Most growers also use weather forecasting models, either formal or informal. 
They observe the vines and shoots, which respond very quickly to water, and some measure and chart 
shoot elongation rate. Management of water is a delicate balance between encouraging too much and too 
little growth. These decisions also impact pest management as described in individual pest descriptions 
later in this document.

Pruning & Thinning

Grapevine pruning is done between February and the first of April, after danger of winter freeze is past. 
The objective of pruning is to produce fruit of desired quality and quantity and to facilitate vineyard 
management. Most growers prune spurs from their vines, removing most (as much as 95% or more) of 
the annual shoot growth. 

Unlike row and other crops for which "thinning" refers to removing entire plants to provide room for 
others to grow, "thinning" of grapevines refers to removal of fruit and foliage, which occurs to some 
extent throughout the season. The primary period to thin shoots is mid-May to mid-June, when the 
shoots have between 6" and 12" of growth. This is done to decrease canopy congestion. Fruit is thinned 
when the berries are between pea-sized and veraison (maturity, including softening and full coloration), 
approximately mid-July to mid/late-August.

Depending upon variety, some growers will remove leaves judiciously around the fruit clusters to 
increase sunlight, thereby improving the flavor of the fruit and decreasing disease pressure. This practice 
is referred to as "leafing," "leaf-plucking," or "leaf-thinning." 

Harvest

Harvest of Washington wine grapes is always a race against the clock due to the relatively short duration 



of the season. Commencement of harvest is generally determined by the winemaker. The contract 
winery, which has previously specified the sugar content and maximum tonnage of the harvest, tests the 
fruit for titratable acidity (TA), pH, and brix (concentration of sugar). They may do this by sending 
someone into the field to take samples or the grower may take berry or cluster samples in to the winery 
for testing. In addition to those basic tests, fruit is sometimes tasted for specific qualities such as loss of 
vegetal characteristics. When the winemaker determines the fruit is ready, harvest begins.

The period immediately before harvest requires careful water management. It is very important not to 
over-water at this point, which diminishes sugars, yet sufficient water must be available to retain health 
of the vines. Water is withheld for a few days prior to harvest. Rainfall immediately pre-harvest will 
depress sugars and increase the foliage and berry growth (which is not desirable) as well as increasing 
disease potential. If this happens, diseased fruit will be culled in the field.

White wine grapes are harvested during the cool of the night, reds during the day when temperatures are 
warmer.

At least 90% of Washington wine grapes are mechanically harvested. Harvesting machines use flexible 
rods that shake the fruit off the vine onto a catching frame that moves around the trunks approximately a 
foot off the ground. The fruit is then moved along a conveyor under a series of powerful hydraulic fans 
that suck off and chew up leaves and debris. The conveyer deposits the fruit into a gondola. From there, 
it is transferred into 5- to 8-ton tubs, two to four of which are loaded onto a flatbed truck for immediate 
transport to the processing facility. Most grapes are harvested within 90 miles of the destination winery 
processing facility. Delivery is targeted at no more than 12 hours after picking; the quicker the better. 
Typically, the fruit itself is shipped, but sometimes the fruit is crushed and the juice is shipped.

Hand-picked grapes are usually put into quarter to half-ton bins. Some small wineries take only hand-
picked fruit. These small quantities can be shipped in a variety of methods, from trailers to pickup trucks.

The organic component of the Washington wine grape industry is small but slowly increasing as 
techniques are developed to deal with key pests. 

Special Concerns

Wine grapes are a unique crop in many respects. Because of the high value-added product into which 
they are processed, quality control is crucial. More so than perhaps any other crop, nuances of flavor are 
critical in wine grapes. Beyond ensuring that chemical residues are below acceptable tolerance levels, 
wine grape growers must make sure there are no taste impacts on the fruit as a result of chemical 
application. Additionally, there must be no adverse chemical reactions between production or pest 
management chemicals and the fermentation process to which harvested wine grapes are subject. These 
concerns have largely been addressed within the industry. Most wineries require a detailed pest 
management report including all chemicals applied, application dates, and application rates. Most pest 
control is done earlier in the season, before veraison, so impacts are minimal. The main taste-related 



concern is late application of sulfur; growers are aware of this and avoid it. Fungicides can affect 
fermentation, but these are almost always applied pre-veraison (fruit is not susceptible to mildews after 
veraison). Any fungicide applied after veraison would typically be for bunch rot; this application would 
be very rare and only for the most highly susceptible varieties. Specific fungicides have been developed 
and registered for this purpose; their fermentation interaction has been minimized or eliminated. 

The balance of the document addresses pest management. Pests are listed in order of importance, with 
diseases having the greatest impact on the industry, followed by insects and mites, weeds, nematodes, 
and vertebrate pests. Within each category, an attempt has been made to list the pests in order of 
importance to the industry’s overall pest management system, in terms of pesticide use, control efforts, 
and actual or potential damage to the crop. 

 
 

Diseases

The most damaging pests to fruit quality are the diseases. Powdery mildew must be prevented on all 
varieties; every grower takes measures against this disease. Botrytis bunch rot is problematic on tight-
clustered varieties. Crown gall is another widespread disease. Virus diseases are a consideration for the 
vineyard long-term, as are the nematodes that vector some of them (see Nematodes section later in 
document). 

Diseases that do not present an economic challenge to the state’s industry at this time, but about which 
growers and researchers remain vigilant, include Pierce’s disease, Eutypa dieback, and young vine 
decline. These are discussed briefly after the prevalent diseases below.

 
Powdery Mildew, Uncinula necator

Most wine grapes are very susceptible to powdery mildew, making it the most widespread and 
economically important disease to the industry. All Washington wine grape growers manage powdery 
mildew. 

Powdery mildew infects the green plant parts as well as the flowers, fruit, and canes. Infected leaves 
exhibit powdery white to gray web-like mats of fungus beginning early in the summer. Infections on 
berries appear as ash-gray spots on the skin. In late summer, minute, spherical, black fruiting bodies 
(cleistothecia) emerge; these are the vehicles through which the fungus survives the winter. The 
cleistothecia contain the ascospores that are released in spring if conditions are favorable (0.1 inch of 
moisture and 50°+F temperature). Once the primary infection starts, secondary infection is spread by 
wind. Infected leaves show characteristic symptoms by June (6, 12). 

Infected berries become stunted, scarred, and reduced in sugar content. Severely scarred berries may 



crack and rot. Mildewed berries are also more susceptible to attack by other fruit-rotting fungi. A severe 
attack of powdery mildew will not only destroy the current year’s crop, but may also affect vine 
development and fruit budding in subsequent years (6). Importantly, mildewed fruit causes "off" flavors 
in wine, therefore must be controlled.

While the appearance of powdery mildew makes it easy to identify in the field, its spread and its 
consequences are so explosive that most growers implement a preventative and maintenance control 
program from early in the season to berry softening. Timing of controls is based upon a variety of 
factors including temperature. Risk is highest at temperatures between 70°F and 86°F. Risk is lowest 
when temperatures exceed 95°F. When risk is high, treatment intervals are shortened, whereas intervals 
are typically lengthened when risk is lower.

Controls

Cultural

Some growers remove infected canes during the vines’ dormant period and virtually all use training 
systems that allow good air movement through the canopy and prevent excess shading (12). These 
pruning and thinning activities, along with controlling growth rate through irrigation management, helps 
discourage powdery mildew and allows better canopy penetration of chemical controls.

Chemical 

In addition to the cultural practices exercised by all growers, virtually all growers follow some sort of 
fungicide program. The most common spray program is early use of sulfur or oil followed by alternating 
fungicides that have different modes of action to manage resistance. Typically, a demethylation inhibitor 
(DMI) is alternated with a strobilurin at intervals of 10 to 14 days (14 days being more common); this 
pattern continues through veraison. Choice among chemicals is based largely on cost. Fenarimol 
(Rubigan) is the least expensive DMI at present, while kresoxim-methyl (Sovran), azoxystrobin 
(Abound), and trifloxystrobin (Flint) are competitively priced strobilurins. Growers avoid using any 
single fungicide more than three times in a year. Because fruit ceases to be susceptible to powdery 
mildew as it matures and the sugar content increases, growers generally discontinue chemical control 
once the average sugar content of the fruit exceeds 12 percent. 



Micronized Flowable Sulfur is applied to 80% of Washington’s wine grape acreage, beginning at the 
flat-leaf stage and repeated approximately 7 to 10 days later when shoots are 6 to 12 inches long. Two 
applications are typical, after which most growers switch to more effective DMI and strobilurin 
compounds, but sulfur can be applied more than twice. A small percentage of growers continue to apply 
sulfur at 7 to 10 day intervals as long as the temperatures remain favorable for infection, but rarely is it 
applied more than four times, and never when temperatures near 100°F because it can contribute to 
burning of grape foliage. Sulfur is never applied within 30 days of harvest. Its re-entry interval (REI) is 
24 hours. Sulfur Dust, once popular, is becoming rare in Washington wine grape mildew control as its 
use has been linked to increases in mite pressure. It may still be applied to as much as 20% of the 
acreage at approximately 10 lb./A.

Oil (JMS Stylet Oil or other highly refined mineral oil) is applied beginning prebloom by 15% of 
growers. It is not mixed with sulfur or applied within 3 weeks of sulfur application because this 
combination causes leaf burn. It can be applied at 14- to 18-day intervals or can be alternated with a 
DMI fungicide such as fenarimol (Rubigan), myclobutanil (Rally), or triflumizole (Procure) during the 
prebloom period. Cannot be used when foliage is wet or when temperatures are below freezing or above 
90°F, the latter due to phytotoxicity concerns. It has a 4-hour REI. 

Fenarimol (Rubigan EC) is by far the most popular DMI fungicide in Washington State wine grape 
production, due in large part to its lower cost relative to other DMIs. It is applied beginning at the 
prebloom stage at 2.0 to 6.0 fl. oz. product per acre to 80% of Washington’s wine grape acreage. Most 
growers start with a rate of 2.0 to 3.0 fl. oz. product per acre early in the season, re-apply at 4.0 fl. oz. 
product per acre at full bloom and 6.0 fl. oz. per acre post-bloom, repeating at 14- to 18-day intervals if 
needed to a maximum of 19 fl. oz. applied per season. Growers focusing on resistance management will 
not spray Rubigan all four times. For resistance management, Rubigan, a DMI-type fungicide, is applied 
in rotation with strobilurins (e.g., trifloxystrobin (Flint), kresoxim-methyl (Sovran), fenarimol 
(Rubigan)), sulfur, or oil. It has a 30-day pre-harvest interval (PHI) and a 12-hour REI. 



Trifloxystrobin (Flint) is one of the most popular strobilurin fungicides in Washington wine grape 
production, due to cost and its extended (21-day) spray interval, which is longer than that of other 
products. It is applied at the prebloom stage and again in early summer (late June/July) at 0.75 to 1.0 oz. 
active ingredient per acre (a.i./A). A strobilurin-type fungicide, it is applied in rotation with DMIs such 
as fenarimol (Rubigan) for resistance management. It has a 14-day PHI and a 12-hour REI.

Kresoxim-Methyl (Sovran) is a popular and competitively priced strobilurin fungicide. It is applied at 
the prebloom stage and again in early summer (late June/July) at 1.6 to 2.4 oz. a.i./A. A strobilurin-type 
fungicide, it is applied in rotation with the DMIs for resistance management. It has a 14-day PHI and a 
12-hour REI.

Azoxystrobin (Abound) is a popular and competitively priced strobilurin fungicide. It is applied 
beginning at the prebloom stage at 2.5 to 3.5 fl. oz. a.i./A. A strobilurin-type fungicide, it is applied in 
rotation with DMIs for resistance management. It is not applied more than twice in a row or more than 
four total times a year. It has a 14-day PHI and a 4-hour REI.

Boscalid + Pyraclostrobin (Pristine) is a new fungicide that promises good efficacy for powdery 
mildew control. It is too soon to know how many growers are using this control. This product has a 14-
day PHI and a 24-hour REI.

Myclobutanil (Rally 40W) is applied beginning at the prebloom stage to approximately 10% of 
Washington’s wine grape acreage at 1.2 to 2.0 oz. a.i./A and repeated at 14- to 21-day intervals. Growers 
use the higher rate on susceptible varietals or when disease pressure is heavy, but never apply more than 
0.6 lb. a.i./A per year. A DMI-type fungicide, it is applied in rotation with strobilurins for resistance 
management. It has a 14-day PHI and a 24-hour REI.

Triflumizole (Procure 50WS) is applied beginning at the prebloom stage to approximately 30% of 
Washington’s wine grape acreage. The rate ranges from 2.0 to 4.0 oz. a.i./A; both rate and frequency of 
application depend upon the varietal’s susceptibility to powdery mildew and the degree of disease 
pressure present. Application is typically made at prebloom, bloom, and 14 to 21 days postbloom, 
sometimes followed by a fourth application about three weeks after the initial postbloom application. 
Occasionally, excessive spring moisture might necessitate additional applications or application of 
another (most likely a less expensive) DMI. Some growers rotate triflumizole (Procure) with sulfur or 
strobilurin applications. It is a DMI-type fungicide with a 7-day PHI and a 12-hour REI.

Tebuconozole (Elite 45DF) is applied beginning at the prebloom stage to approximately 5% of 
Washington’s wine grape acreage at 1.8 oz. a.i./A to a maximum of 14.4 oz. a.i./A per year. A DMI-type 
fungicide, it is applied in rotation with strobilurins for resistance management. It has a 14-day PHI and a 
12-hour REI.

Potassium Bicarbonate (Armicarb 100, Kaligreen) is an organic-approved material that is applied at 



2.5 to 5.0 lb. product per acre to less than 5% of Washington’s wine grape acreage. It is only used early 
in the season and must not be mixed with other controls. Can be effective as an eradicant, but much less 
prevalent in the organic component of the industry than Stylet oil because it is less efficacious and has 
no residual activity. It has a 4-hour REI. 

Neem Oil (Trilogy) is a natural material that is somewhat efficacious against mildew, but is expensive 
and has very little residual activity. Therefore it is used by fewer than 5% of growers.

 
Botrytis Bunch Rot, Botrytis cinerea

Botrytis bunch rot is the second most important disease in Washington wine grapes. Infected fruit rots, 
dries, and falls from the vine, lowering yield. Moisture triggers and exacerbates this fungal infection. 
The first symptom is usually individual berries turning brown within their cluster, followed by masses of 
gray fungus. Rotting berries also attract fruit flies that carry vinegar-producing bacteria. These bacteria 
attack the grapes, causing a sour-smelling rot that affects the quality of the fruit.

Strictly managed, Botrytis cinerea is the same fungus that causes the sugar-enhancing "noble rot" 
desired in certain dessert wines. Some Washington wineries have successfully produced intentionally 
botrytised fruit, allowing the berries to become infected late in their development, followed by a warm, 
dry period that discourages the secondary infections that could ruin the fruit.

Controls

Cultural

Canopy management is key. Leaf thinning is also practiced and can be useful for discouraging rot. 
Sprinkler irrigation is avoided during cool, humid, or overcast weather. A few growers cull mummies 
(dried infected berries) from the vines during pruning, then disc them into the soil.

Chemical 

Fenhexamid (Elevate 50WDG) is the most commonly used bunch rot material, applied to 
approximately 25% of Washington wine grape acres. It is first applied at bloom at a rate of 0.5 lb. a.i./A, 
and repeated as needed not to exceed a total of three times. This product is efficacious. It has a PHI of 0 
days and a 12-hour REI. 

Cyprodinil (Vangard WG) is applied to approximately 5% of Washington wine grape acres at bloom at 
a rate of 7.5 oz. a.i./A. It has a 7-day PHI and a 12-hour REI.

Iprodione (Rovral 75WG) and DCNA/Dichloran (Botran) are labeled for and occasionally used 
against bunch rot on Washington wine grapes, but are generally not considered as effective as 



fenhexamid (Elevate) or cyprodinil (Vangard).

 
Crown Gall, Agrobacterium vitis

This widespread bacterial disease is characterized by galls (overgrowths) that form on the roots, trunk, 
and arms of grapevines. These galls can disrupt the plant’s ability to internally transport food and water. 
Infected young vines may become stunted, while on older vines the galls serve as entry points for 
secondary wood-rotting organisms (7).

The bacterium that causes crown gall can survive in the soil for several years (7). It enters the grape 
plant and lives systemically. Injury to the plant from freezing triggers a tumor-inducing plasmid within 
the bacterium, leading to the formation of galls. Low temperatures, particularly early in the winter, often 
result in high incidence of crown gall (10). Machinery, pruning, and/or other mechanical damage may 
lead to the formation of galls on infected plants.

Controls

Cultural

Prevention (through use of disease-free nursery stock) is the best means of controlling crown gall. 
Growers avoid planting grapes in soil in which a high incidence of crown gall has occurred. 
Agrobacterium vitis attacks only grape and chrysanthemum, but closely related A. tumefaciens is hosted 
by other woody plants including stone fruit trees, cane berries, and roses, as well as wine and juice 
grapes (7). 

If the gall is high enough on the trunk, a sucker replacement may be brought up from well below the 
galled areas in nongrafted plants. Soaking dormant cuttings for 30 minutes in 129°F water will eliminate 
most of the bacteria, killing primary buds, but allowing secondary buds to grow out well (10). This 
treatment, however, is not practical for large-scale implementation.

Chemical 

Chemical treatment is not typically used against this disease. Soil fumigation has not been effective in 
eradicating the crown gall bacterium, nor have various copper-based compounds or antibiotics.

2,4-Xylenol + M-Cresol (Gallex) is used by a very small percentage of growers, who paint it on very 
young galls to reduce further development. This chemical may cause tissue injury in younger plants, but 
galls may return later in the season if treatment occurs too late. 

 
Viral Diseases



Grapevine Leafroll Disease 
Grapevine leafroll associated viruses -1 through -9

Grapevine leafroll disease (GLR) is named for the downward-rolling leaves occasionally associated with 
the disease. This symptom is not a reliable indicator of GLR since only a small percentage of infected 
plants exhibit leaf rolling. In varieties that yield dark-skinned berries, the disease can be recognized by 
interveinal reddening and bright veins of the lower foliage that can show up shortly after veraison. In 
varieties with light-skinned berries, there are no reliable visual symptoms. The disease results in delayed 
foliation, production of fewer and smaller clusters, and less vigorous vine growth. Berry ripening is 
delayed or prevented; this is reflected in low sugar content and poor pigmentation. Symptoms are more 
severe if the weather cools off between veraison and ripening. Of the virus diseases of grapes, GLR is 
the biggest problem both globally and in Washington State, where it affects about 9% of the acreage of 
wine and juice grapes combined.

Controls

Cultural

Growers plant healthy stock certified or known to be virus-free. They take care not to plant in soils 
where viruses have been found previously and they remove and destroy plants exhibiting suspicious 
symptoms. The viruses associated with GLR are transmitted by mealybugs and soft-bodied scales. 
Controlling the insects that vector the viruses is key to controlling the viruses; this is discussed under 
Grape Mealybug in the Insect section.

Chemical 

Chemical control is not used against virus diseases.

 
Rugose Wood Disease complex 

Rupestris stem pitting associated virus 
Grapevine virus A (Kober stem grooving) 

Grapevine virus B (corky bark) 
Grapevine virus C 
Grapevine virus D 

Rupestris stem pitting (RSP) is characterized by pitting of the xylem (supporting and water-conducting 
tissue) of sensitive rootstocks. It can lead to delayed ripening, reduced yields, and smaller vines, yet the 
foliage of infected plants appears normal. Grapevine virus A and Grapevine virus B cause necrosis at the 
graft site and may cause swelling and splitting of the wood at the base the canes and decline of grafted 
vines. Infected vines exhibit leaf reddening, but unlike GLR, corky bark causes the leaf blade including 



the veins to be uniformly red. Washington growers do not use grafted vines, therefore the impact of 
these viruses is not significant at this time; grafting may increase in Washington in the future. Currently 
Grapevine virus C and Grapevine virus D are not known to cause symptoms by themselves, but mixed 
infections of rugose wood viruses increase the severity of symptoms. Moreover, it is believed that 
infection of vines by Rupestris stem pitting associated virus can exacerbate the symptoms caused by 
GLR. Rupestris stem pitting associated virus is known to affect approximately 5% of the grapevines in 
Washington State.

Controls

Cultural

Growers plant healthy stock certified or known to be virus-free. They take care not to plant in soils 
where viruses have been found previously and they remove and destroy plants exhibiting suspicious 
symptoms. No insect vectors of these viruses are currently known.

Chemical 

Chemical control is not used against virus diseases.

 
Nematode-transmitted Viruses 

Grapevine fanleaf virus 
Arabis mosaic virus 

Tomato ringspot virus (Grapevine yellow vein virus) 

Symptoms of grapevine fanleaf virus include a gathering together of the main veins at the base of the 
leaf blade, resembling a partially closed fan. This disease is most easily observed in young plants, on 
which the new growth is dwarfed, with weak, flattened, crooked canes and mottled, deformed, 
excessively sawtoothed leaves. Some strains of these nematode-transmitted viruses can cause chrome-
colored foliar symptoms. These viruses cause vine decline and result in poor fruit set. These diseases are 
not known to occur in grapes in Washington State at this time, but growers stay vigilant about them 
because they (particularly grapevine fanleaf and tomato ringspot) can advance rapidly once they enter a 
geographic region, with economic consequences. The nematode vectors of the latter two viruses have 
been identified in many Washington vineyards (see Nematode section).



Controls

Cultural

Growers plant healthy stock certified or known to be virus-free. They take care not to plant in soils 
where viruses have been found previously and they remove and destroy plants exhibiting suspicious 
symptoms. Pre-planting fumigation to reduce dagger nematode populations can delay re-infection of 
replanted grape plants.

Chemical 

Chemical control is not used against virus diseases.

 
Other Diseases

The following diseases are not currently economic problems in Washington State wine grape 
production, but are serious pests in other geographic areas. Washington growers monitor for presence of 
these diseases and are interested in having access to controls for them should they make inroads in the 
state.

 



Pierce’s Disease, Xylella fastidiosa

This disease has caused problems in Florida, Texas, and California. It is vectored by sharpshooter 
insects: the blue-green sharpshooter in riparian ecosystems, the glassy-winged sharpshooter in southern 
California. While glassy-winged sharpshooter has been found in Oregon, the Xylella fastidiosa 
bacterium has not been found in the Northwest.

Pierce’s disease manifests as water stress. The growth of the bacteria blocks the water-carrying xylem 
layer of the grapevine, resulting in yellowing or reddening of the leaf margins and shriveling of the fruit. 
Dried leaves fall and the wood matures irregularly on the new canes. Infected canes harden off 
irregularly, leaving "islands" of green and brown tissue on the same cane. Only one or two canes 
typically show symptoms late in the first season of infection. Symptoms gradually spread along the cane 
from the point of infection out toward the end and the base. Grapevines deteriorate rapidly after 
symptoms appear.

There are no chemical controls for Pierce’s Disease. Controls such as imidacloprid (Provado, 
Admire), dimethoate (Cygon, currently in the process of having its tolerance revoked), kaolin 
(Surround), fenpropathrin (Danitol), and cyfluthrin (Baythroid) must be available for control of the 
vector should the disease become a problem in Washington.

 
Eutypa Dieback, Eutypa lata

While this disease is more prevalent on Concord grapes in Washington, it has also been a small factor in 
Pacific Northwest wine grapes. It has been observed on wine grapes in western Oregon’s Willamette 
Valley, which has conditions similar to western Washington, and is expected to become a greater 
problem in Washington as vineyards age. 

Incidence of Eutypa dieback is highest in older vineyards where large pruning wounds are present from 
altering the vine’s training system. Fresh wounds are susceptible to the airborne spores for 2 to 4 weeks, 
particularly during or immediately following rain. Other hosts include stone fruits, pome fruits, and 
walnuts.

In spring, infected vines exhibit stunted shoot growth, yellowed and cupped new leaves, vascular 
discoloration, and cankers at old wound sites. As the season progresses, infected vines shed blossom 
clusters, leaves tatter and scorch, and vines may die. Only part of the plant may show symptoms; dead 
and infected foliage can be masked by healthy foliage. Symptoms may not appear for more than 3 years 
after infection, and cankers can expand over a period of 5 to 10 years to girdle and kill plants.

Eutypa dieback, once established, can have a serious economic impact. Moderately infected vineyards 
can lose 19% to 50% of yield, while severe infections can cost 62% to 94% of yield.



Controls

Cultural

In spring, growers mark symptomatic vines for later removal. They avoid pruning in wet weather, avoid 
large cuts where possible, and remove diseased wood 4 to 6 inches below the canker. If cankers are 
below ground, growers remove and replace the vine with healthy stock.

Chemical 

No chemicals are registered for control of Eutypa dieback. 

Benomyl (Benlate 50WP) has been found to be an effective wound protectant when applied by hand, 
using a small atomizer or paintbrush, at 0.1 lb. a.i. per gallon of water directly to wounds prior to 
infection. It will not eradicate fungus already present. This product is no longer registered for this use, 
but growers may use appropriately labeled stocks on hand in this manner. As Eutypa dieback is not a 
current problem in Washington, no acres were treated in this manner in 2003.

 
Young Vine Decline  

Cylindrocarpon spp. and Phaeoacremonium spp.

Young grapevine decline involves both Cylindrocarpon black foot disease and Phaeoacremonium young 
vine decline. These root diseases have been found infrequently in the Pacific Northwest but the 
pathogens are likely present in the soil and perhaps within vines. Young vine decline caused by either 
pathogen develops slowly in the first few seasons of vineyard establishment and production. Vines 
appear normal at planting, but vigor declines as the infection progresses, manifesting in a smaller trunk, 
shorter internodes, less foliage, smaller leaves, and uneven wood maturity when compared to healthy 
plants. Trunk cross-section views reveal dark brown to black streaking and general discoloration in the 
vascular structures, plus amber to black gumming. Below ground, symptoms include reduced rootmass, 
reduced feeder roots, and sunken root lesions. Symptoms resemble many other diseases; black 
gumminess in the vascular system must be present for diagnosis.

Controls

Cultural

Proper planting, irrigation, and fertilization of young vines are practiced by Washington wine grape 
growers, who also avoid stressing the plants before and after planting. Growers avoid planting vines 
with weak or spindly growth, with curved canes, or with any other visible problems. 

Both Cylindrocarpon black foot disease and Phaeoacremonium young vine decline are primarily 



rootstock problems that worsened with the planting of Phylloxera-resistant rootstocks. They are not a 
significant problem on self-rooted vines. Washington growers use self-rooted vines exclusively, but use 
of grafted vines may increase in the future, increasing potential for these diseases.

 
 

Insect Pests

The insect pests that are most economically damaging to Washington wine grapes change from season to 
season. Leafhoppers are nearly always present and usually a problem, therefore are listed first. 
Depending upon the year, the size of the population, and other factors, mealybugs, cutworms, or mites 
might be the worst pest in a given year; these are listed next. The remaining insect pests cause 
geographically isolated or occasional significant damage.

 
Western Grape Leafhopper, Erythroneura elegantula 

Virginia Creeper Leafhopper, Erythroneura ziczac

Leafhoppers feed on leaves; as injury increases, photosynthetic activity of the leaves decreases. Heavily 
damaged leaves lose color, dry up, and may fall off the vine. This can weaken the vine for the following 
season. Feeding can also delay berry sugar accumulation. Additionally, leafhoppers produce excretory 
deposits that can result in mold growth and spotting of the fruit. Finally, high numbers of leafhopper 
adults can be a nuisance to labor crews.

Leafhopper adults and nymphs generally feed on leaves in the shaded areas of the plant, though in heavy 
infestations they may move to the sun-exposed leaves.

There are two generations of the pest per year. Adults spend the winter in the vineyard on the fallen 
leaves and trash under the vines. They become active when the weather becomes warm in March or 
April, feeding on weeds and wild hosts until young grape leaves appear. Overwintered adults lay eggs in 
the leaf tissue on the underside of the leaf. Eggs hatch from mid-May to the end of June. New adults are 
active by the middle of June. Eggs of the second generation are laid in early July and hatch by mid-July. 
Adults are active on the vines until late fall.

Controls

Cultural

The standard practices of stressing and thinning vines help control leafhoppers, as this pest prefers 
vigorous, lush vegetation. While weed control has not been scientifically proven to reduce populations, 
most growers practice some form of weed control and removal of vegetation below and between the 
vines, thereby removing the weeds on which the overwintered adults live before the new grapevine 



growth has emerged.

Biological

Parasitic wasps show great promise as a biocontrol agent against leafhopper. If Anagrus spp. wasps 
establish early enough in the year, they can play a significant role in suppressing leafhopper populations. 
Growers can evaluate Anagrus presence by observing leafhopper eggs; eggs turning brick red indicate 
the presence of the parasitic wasp. Such monitoring is not routinely practiced by growers but may 
increase as the result of educational outreach. 

Chemical 

Imidacloprid (Provado Solupak, Admire 2 Flowable). Provado Solupak is currently the most popular 
choice among Washington wine grape growers for leafhopper control (20). It is applied during the 
season as needed (beginning, on average, the first week in June) at 0.56 to 0.75 oz. a.i./A (which 
amounts to 3/4 to 1 of the water-soluble 1-oz. bags in which it is packaged, per acre); no more than 2 
ounces formulated product are used per year, and 14 days are allowed between applications. Admire 2 
Flowable is available under SLN WA-000015 and WA-030020 and is applied via chemigation at 0.25 to 
0.5 lbs. a.i./A. Growers must not exceed 0.5 lb. total a.i. of imidacloprid per year. This product has a 0-
day PHI and a 12-hour REI.

Dimethoate (Dimethoate 4E, others) is used at 1.5 to 2.0 lbs. a.i./A as needed. It is targeted at nymphs, 
with application often beginning the first week in July. The tolerance for this chemical is in the process 
of being revoked. Dimethoate has been the second most popular control for leafhopper (20). Dimethoate 
has a 28-day PHI and a 48-hour REI.

Buprofezin (Applaud 70WP) is an insect growth regulator that is applied at 0.38 to 0.5 lb. a.i./A up to 
two times, with at least 14 days between applications. This is the only registered insecticide for 
leafhopper that is likely to be compatible with Anagrus spp. (see Biological Control section above). It 
has a 30-day PHI and a 12-hour REI.

Potassium Laurate (M-Pede), which has both insecticidal and fungicidal properties, is applied in 100 
to 200 gallons of water per acre from mid-June to late July. It is marketed as a 2% solution and is diluted 
at 2 gal. product:100 gal. water. This product is expensive, has no residual activity, has low efficacy, and 
has a 12-hour REI. Timing of application is critical. Finally, the product imparts a strong aroma, which 
concerns winemakers. Very little is currently used. 

Kaolin (Surround WP) offers a suppressive effect against leafhopper when applied at 12.5 to 37.5 lb. 
product/A and repeated at least 2 to 3 times. Supplemental control may be required. Growers are 
generally unfamiliar with this product. It has a 4-hour REI. 

Additional Information



With the loss of dimethoate, growers need additional controls. Researchers find that Applaud shows 
great promise; use of this control is likely to increase.

 
Grape Mealybug, Pseudococcus maritimus

This is one of the most serious pests of grapes in eastern Washington because of its ability to vector 
grapevine leafroll disease, which is caused by a complex of viruses (see Disease section, above). Prior to 
the relatively recent confirmation of mealybugs as vectors of this virus, this pest was considered a 
problem only at high populations, when the honeydew it produces drips onto grapevine foliage and fruit, 
encouraging growth of a black fungus. The resulting "sooty" appearance of the fruit reduces or destroys 
the market value of the crop. Therefore at low populations, the pest was more a nuisance than an 
economic problem. However, when the virus complex causing leafroll disease is present, the practical 
threshold for mealybug in Washington wine grapes is near zero. 

Adult female mealybugs are 1/4- to 1/2-inch long, pink to dark purple, and covered with a white waxy 
powder. Strands of the wax extend from the body. Eggs are yellow to orange and up to 600 are laid in 
each cottony egg sac. Crawlers are tiny, 1/16- to 1/8-inch long, pink to tan, and quite active.

Mealybugs overwinter as eggs or crawlers in the egg sacs, usually in the bark cracks or under the bark 
scales on the trunk and in the arms or laterals. In the spring, crawlers move quickly to new growth to 
feed. They mature in June, at which time adults move back to older wood to lay eggs. A second 
generation of crawlers will move to new growth, including the fruit, where they mature through July and 
August. Honeydew produced by this generation may contaminate the fruit. 

Growers time foliar insecticide treatments to coincide with the pest’s crawler stage, directing sprays to 
the trunk and main laterals, using sufficient water and pressure to loosen bark and drive the pesticide 
into cracks and under loose bark. An early season delayed dormant application before buds break is 
typical, but a summer application is sometimes necessary, especially during the first season this pest is 
being controlled. 

Chemigation treatments with neonicotinyl insecticides are effective at any time during the growing 
season provided adequate irrigation water is available to distribute the insecticide through the vines’ root 
system.

Controls

Cultural

Mealybugs can be spread by mechanical harvesting equipment, therefore equipment sanitation is 
important in controlling this pest.



Biological

Cursory studies indicate that parasitic wasps, predatory bugs, predatory beetles, lacewings, and spiders 
take a considerable toll on mealybugs, although natural predator populations alone do not provide 
sufficient control where leafroll virus is present. Growers are becoming increasingly aware of 
conserving these predators through reduced use of broad-spectrum pesticides. A ladybeetle known as the 
mealybug destroyer (Cryptolaemus montrouzieri) is considered one of the most effective mealybug 
predators worldwide. It has been seen in recent seasons in some Washington vineyards.

Chemical 

Populations of mealybugs tend to flare in vineyards with a history of broad-spectrum insecticide use. 

Chlorpyrifos (Lorsban 4E) is available under SLN WA-970008 for control of grape mealybug. This 
control has declined in importance with the advent of imidacloprid chemigation and reduced 
chlorpyrifos use on cutworm (in the past, cutworm and mealybug were controlled with the same 
chlorpyrifos application; new pyrethroid barrier applications in cutworm have reduced this use). 
Currently, growers apply chlorpyrifos to about 60% of the state’s acreage at 1.0 to 2.0 lbs. a.i./A prior to 
bloom in a minimum of 50 gallons of water per acre using ground equipment. The 1.0 lb. rate is 
normally used, but the 2.0 lb. rate may be used for high infestations during the dormant or late-dormant 
stage. Some growers apply a second application at the 1.0 lb. rate, but no more than 2.0 lbs. may be 
applied in any growing season. For the reasons mentioned, use of chlorpyrifos is expected to decline 
further. It has a 90-day PHI and a 24-hour REI.

Potassium Laurate (M-Pede), which has both insecticidal and fungicidal properties, is applied in 100 
to 200 gallons of water per acre from mid-June to late July. It is marketed as a 2% solution and is diluted 
at 2 gal. product:100 gal.water. This control is not very effective, imparts an undesirable aroma, and is 
used very little. It has a 12-hour REI.

Imidacloprid (Admire 2 Flowable). Admire 2 Flowable is available under SLN WA-000015 and WA-
030020 and is applied via chemigation at 0.25 to 0.5 lbs. a.i./A. Growers must not exceed 0.5 lb. total a.
i. of imidacloprid per year. Foliar applications of imidacloprid (e.g., Provado) are ineffective and not 
used.

Phosmet (Imidan 70W) is available as an SLN (WA-010019) for use at 2.1 lb. a.i./A. Growers apply it 
prebloom only, and can apply it no more than 3 times per season. This control is used very little. It has a 
24-hour REI.

Oil (Superior Oil) is used by very few growers but is considered by some researchers to be the best 
single treatment for control of mealybugs with the least disruption to integrated pest management (IPM) 
if it is applied correctly. Most efficacious application is 1 gal/100 applied at 200 to 300 gal/A as a 



dormant spray in late March or early April. Oil has a 12-hour REI.

Additional Information

If the insect growth regulator buprofezin (Applaud) is used for leafhopper control, it also will help 
control grape mealybug and is unlikely to harm beneficial insect species. The registrant for this chemical 
is in the process of adding mealybug to the label based on WSU research. 

 
Cutworms 

Spotted Cutworm, Amathes c-nigrum 
Redbacked Cutworm, Euxoa ochrogaster 

and other species

Cutworms are the larvae of night-flying gray to brown moths. Spotted and redbacked cutworms are two 
species of cutworm that cause injury on grapes in Washington. Current research has shown that other 
species are present and causing damage as well; identification and study of these species is underway.

The spotted cutworm overwinters as a 3rd to 5th instar larva in the soil or vineyard debris. Young 
cutworms begin feeding on winter annual weeds, particularly mustards, during warm periods in 
February and March. By the time of bud break, they are nearly full grown. They remain under cover 
(cracks in soil, plant debris, or rough bark on the trunk) during the day, but climb the vines to feed on 
buds or shoots at night or on cloudy days when light levels are low.

Redbacked cutworm and closely related species overwinter as eggs, which hatch in April and early May. 
Young larvae may climb vines and feed on buds or shoots. Some years, cutworm injury can begin in late 
March or early April from spotted cutworm activity and continue through May into early June from 
redbacked cutworm activity. Damage to newly planted vines may mean loss of shoot growth (nothing to 
train) or death of the plant; damage to older vines may cause fruit production losses. Cutworm damage is 
often intensified by discing the cover crop in early May; this activity forces the larvae to climb the vines 
for food.



Cutworm damage is often patchy but can be widespread within a vineyard and also varies considerably 
from year to year. It is difficult to scout for, as its presence is hard to detect until significant bud damage 
has already occurred, at which point it may be too late for effective control. As damage tends to recur in 
the same spots in the same fields in subsequent years, growers often use the previous year’s infestation 
as a cue to spot treat the following year. By using this method and treating early, the pest can often be 
controlled with a minimal amount of acreage treated.

Controls

Cultural

Growers inspect vineyards carefully for presence of cutworms, starting with those areas of the vineyard 
with a history of cutworm damage. Injured buds in late March and early April may be an indication of 
spotted cutworms, while injury to buds and new shoots from late April to early June may indicate 
redbacked cutworm presence. They resort to chemical controls when damage reaches 5% of buds. 

Chemical 

Chlorpyrifos (Lorsban 4E) is applied under SLN WA-970008 at 1.0 lb. a.i./A as a broadcast spray 
when cutworms first become active. Where sprinkler irrigation is available, growers apply 1/4- to 1/2-
inch of water after application to help incorporate the material. Chlorpyrifos can be extremely useful in 
new plantings. It has a 90-day PHI and a 24-hour REI.

Fenpropathrin (Danitol 2.4EC) is applied at 0.2 lbs. a.i./A as a broadcast spray at about 25 to 50 
gallons total volume/A and is also effective as a barrier treatment (see Additional Information, below). 
Pyrethroids are used with caution, as their broad-spectrum activity can lead to secondary outbreaks of 
pests including mites and mealybugs. Application as a barrier treatment results in a reduced amount of 
chemical and high efficacy. Due to recent research in this area, treatment is likely to be employed on 



more than 50% of the state’s wine grape acreage in 2004. Fenpropathrin (Danitol) has a 21-day PHI and 
a 24-hour REI.

Phosmet (Imidan 70W) is available as an SLN (WA-010019) for use at 2.1 lb. a.i./A. Growers apply it 
prebloom only, and can apply it no more than 3 times per season. It has a 24-hour REI.

Additional Information

All registered insecticides for this pest have broad-spectrum activity, therefore their use on foliage may 
affect beneficial insect and mite populations adversely, leading to secondary outbreaks of spider mites 
and other pests.

WSU research has shown that barrier treatments (i.e., applying the product only at the soil/trunk/trellis 
interface) of certain insecticides including fenpropathrin (Danitol), carbaryl (Sevin), spinosad (Success), 
and methoxyfenozide (Intrepid) can be more efficacious and more cost-effective than traditional 
broadcast applications (16). This targeted application technique also avoids much of the secondary 
outbreak issues caused by foliar application. Danitol is approved for this application method.

 
Mites 

McDaniel Mite, Tetranychus mcdanieli 
Twospotted Spider Mite, Tetranychus urticae 

Yellow Spider Mite, Eotetranychus spp.

Mites puncture the plant cells and suck out the contents, leaving tiny yellow-white spots on the upper 
leaf surface, which coalesce into a yellow or bronze appearance on the leaves. The mites feed on young, 
tender leaves and shoot tips causing scarred, stunted leaves, which tend to cup or roll toward the 
undersurface. Injury stunts shoot tips and shortens the distance between leaf buds.

Spider mites overwinter as fertilized females under bark or in soil debris. They move to young foliage 
when buds break open in spring. Females can lay up to 10 eggs per day and more than 200 during their 
lifetime. Eggs are spherical and translucent white. Newly hatched larvae are six-legged and go through 
two nymphal stages before reaching adulthood. Egg-adult development can occur in 7 to 10 days during 
summer. A population produces many generations between spring and autumn. Adult spider mites are 
approximately 1/50-inch long, with 8 legs and an oval body. 

Mite populations are favored by clean cultivation (i.e., lack of cover crop), dust, high temperatures, and 
low humidity. They are discouraged by the use of overhead sprinkler irrigation. Outbreaks of mites can 
follow the use of other pesticides in the pest control program.

Controls



Cultural

Anything that can be done to reduce dust can help reduce mite population build-up. Growers commonly 
oil, water, or gravel vineyard roads and some maintain a vegetative (e.g., weedy) cover to reduce dust. 
Growers also provide adequate irrigation, as water-stressed vines are highly susceptible to mite build-up. 
One of the most challenging vineyard management tasks is providing the correct balance between 
sufficient water (to avoid overstress and mite build-up) and sufficient stress (to produce optimum berry 
size and sugar content, as described in the production section of this document).

Biological

The Western predatory mite, Galendromus occidentalis, and other predatory mite species are commonly 
present in vineyards. They prey upon all stages of spider mites and can be effective in reducing mite 
populations. Growers are increasingly aware of the importance of conserving beneficial predators by 
avoiding broad-spectrum insecticides and miticides.

Chemical

Bifenazate (Acramite 50WS) is a relatively new material for mites, and is gaining in popularity. 
Besides providing effective control, it is the only labeled miticide that is compatible with conserving 
predators and promoting IPM. Growers apply it at 0.38 to 0.75 lb. a.i./A only once per season. Some 
growers have begun substituting bifenazate (Acramite) for the once-popular propargite (Omite). At 
present it is used on an estimated 30% of acres. As education increases about the benefits of this 
chemical, its use is expected to increase even more. Bifenzate (Acramite) has a 14-day PHI and its REI 
is 12 hours, except for tying, turning, and girdling activities, which require a 5-day REI.

Propargite (Omite 30WS) has been a popular mite control among Washington wine grape growers. 
Today, it is applied to an estimated 5% of the total wine grape acreage in a typical year. It is typically 
applied in July and/or August at 1.5 to 2.7 lbs. a.i./A using air blast equipment. To be effective, 
propargite must penetrate the vines and provide complete coverage of upper and lower leaf surfaces. 
Some growers find a second application necessary. This chemical would likely be used even more if the 
14-day REI were shorter. It has a 21-day PHI.

Abamectin (Agri-Mek 0.15 EC) is used at 0.01875 lb. a.i./A once or twice per season, not exceeding 
16 oz. total (allowable total is 32 total oz.). It has also been a fairly popular control, but today is used on 
less than 5% of total acres in a typical year. Its REI is 12 hours.

Dicofol (Kelthane 50WS) + horticultural oil is used occasionally (particularly when a short PHI is 
needed) at a rate of 0.5 to 1.2 lb. a.i. (dicofol)/A, but results are inconsistent. The PHI is 7 days and the 
REI is 48 hours.

Fenbutatin-Oxide (Vendex 50WP) is seldom used and not found to be very effective. Rate is 0.5 to 



1.25 lb. a.i./A up to twice per season. This product has a 28-day PHI and a 48-hour REI.

 
Western Flower Thrips, Frankliniella occidentalis 

Grape Thrips, Drepanothrips reuteri

Thrips are small (1/16-inch) insects, usually found in association with flowers. In vineyards, thrips 
overwinter in the leaf litter as mature females, producing the first generation in spring asexually. Early 
in the spring, thrips develop on weeds and later move up to feed on grape foliage. Western flower thrips 
are the most damaging species in Washington vineyards; this species can have 5 or 6 generations in a 
year.

The most damaging activity of thrips occurs when they feed on young shoots (<4 inches) and cause 
stunting and damage to developing stems, resulting in flower cluster shatter. The second most damaging 
feeding is on leaves and shoots mid-season, resulting in leaf bronzing and stunted growth. Thrips may 
scar very young berries at the time of bloom. Later the scars restrict berry growth, resulting in odd-
shaped or split berries. Thrips feeding in July and August may severely stunt leaf and shoot growth. 
Injury to the shoot may result in shortened internodes (the distance between leaves) and a stunted 
appearance.

Adult thrips are winged and may fly when leaves are disturbed. However, the wingless, yellow to 
yellow-orange nymphs may be observed. If thrips are controlled, normal growth of leaves and shoots 
will resume.

Controls

Cultural

Thrips populations do not always require control, as the damage they cause can be very minor and 
cosmetic in nature. While no economic threshold has been established, growers determine populations 
by counting nymphs early in the season on young, developing shoots (<4 inches) and mid-season on 
shoot tips. Some growers check flower clusters just after bloom. Numbers below 5 to 10 per shoot on 
young shoots and below 30 per shoot mid-season are unlikely to be damaging or to warrant treatment.

Chemical 

Dimethoate (Dimethoate 4E) has been a popular control for thrips, applied at 1.5 to 2.0 lbs. a.i./A by 
many growers the first week of July for control of both thrips and mealybugs. As its tolerance is in the 
process of being revoked, it will not be a factor in the future. 

Spinosad (Success) has recently been registered for grapes in Washington. It is applied at a rate of 4 to 
8 fl. oz. product/A, with no more than 0.45 lb. a.i. of spinosad (29 fl oz Success) applied in a year. This 



control is expensive and growers find it difficult to use due to tank-mix restrictions. How many growers 
will use it remains to be seen and will depend in part upon the severity of any thrips problems. It has a 7-
day PHI and a 4-hour REI.

Additional Information

Washington wine grape growers do not have an effective, stand-alone treatment for thrips at this time. 
Imidacloprid (Provado Solupak), when applied for leafhopper at the standard rate of 0.56 to 0.75 oz. a.
i./A, will also suppress thrips to some extent. 

 
Black Vine Weevil, Otiorhynchus sulcatus

This pest is sporadic but can have a serious impact on grapes. It generally overwinters in the immature 
larval or grub stage. The young larvae feed on small roots or root hairs. Larger larvae feed on larger 
roots, quite often within a few inches of the crown. The larvae change to inactive pupae in mid-April 
and remain in earthen cells 3 to 4 inches below the ground. The first adults emerge approximately May 
20 and emergence peaks approximately June 20. All black vine weevils are females; males are not 
known. Each weevil is capable of laying 300 to 500 eggs, the first of which are laid approximately 3 
weeks after the adults emerge. Growers watch for emergence of the adults then time their controls to 
occur during this 3-week window. 

The adult is a black-snouted beetle approximately 1/2-inch long with small gold patches on its fused 
wing covers. The beetle cannot fly. Adult beetles feed on grape clusters during June and July, girdling 
berry and cluster stems. Severely injured clusters have berries that do not size or ripen properly. 
Occasionally, berries or parts of clusters are chewed off. Such fruit loss can amount to several tons per 
acre. Weevils are active at night, doing most of their damage at this time. They return to the ground at 
daylight to hide under clumps of soil, debris, or loose bark at the base of the plant. This behavior means 
that weevil populations may go undetected for a long time.

This pest has not caused economic damage in Washington in recent years.

Controls 

Chemical 

Growers are not controlling this pest currently. Synthetic pyrethroid insecticides such as fenpropathrin 
(Danitol) and bifenthrin (Capture) would likely be effective as rescue treatments against a severe weevil 
infestation, but are not recommended as use of these could cause flare-ups in secondary pests including 
spider mites. Note that bifenthrin (Capture) is not registered on grape, however a Section 18 was issued 
for this use in 1999.



 
Cottony Maple Scale, Pulvinaria vitis

This scale spends the winter on grape canes as an immature, brownish to black scale 1/16- to 1/4-inch 
long. It begins to grow in the spring when the vines start to leaf out, reaching maturity in June. Each 
scale can produce hundreds of young from eggs laid in a white, cottony, sticky mass in the early 
summer. The crawlers appear in July and August and crawl over the vines.

Crawlers damage grape plants by sucking "sap" from the vines and shoots and producing honeydew on 
which a black fungus often develops that renders the fruit unmarketable. 

While this scale has not presented an economic problem to Washington wine grape growers in recent 
years, its presence has been noted to be increasing in some vineyards. Any scale insect poses a threat, 
particularly due to these pests’ potential to vector leafroll virus. Growers must remain vigilant about 
these pests.

Controls

Chemical 

Growers are not treating for this pest at this time. If the scale is found to be infesting the main canes, 
laterals, and trunks of vines, however, chemical control may be warranted.

Oil (Superior Oil) is applied at 3.0 gallons per acre in late March or early April to trunk and main 
laterals when scale is present on these parts of the plant. While cottony maple scale is not on the product 
label, this use is consistent with label directions. The REI for this product is 12 hours.

Oil + Diazinon (Superior Oil + Diazinon Ag 500 or Diazinon 50WP) is applied by some growers in 
the delayed-dormant stage, but is not as effective as early oil application. If this mixture is applied, the 
oil is applied at the rate of 3.0 gallons per acre, while the diazinon is applied at 1.0 lb. a.i./A. While 
cottony maple scale is not on the product label, this use is consistent with label directions.

Diazinon (Diazinon 4EC, Diazinon Ag 500, or Diazinon 50WP) is applied at 1.0 lb. a.i./A by growers 
who notice honeydew on leaves and fruit in late June and July. Some repeat the application in early 
August. While cottony maple scale is not on the product label, this use is consistent with label 
directions. Diazinon’s PHI is 28 days; its REI is 24 hours.

 
Grape Phylloxera, Daktulosphaira vitifoliae 

The grape phylloxera is an aphid-like insect that attacks the roots of wine grapes and can completely 
destroy a grape planting. It is native to the eastern United States, where grape varieties have developed a 



tolerance to it. It was inadvertently imported to England and France around 1850, where it quickly 
invaded non-resistant Vitis vinifera and destroyed two-thirds of the vineyards in Europe by the end of 
the 19th century. They seem to prefer heavy, clay soils over sandy soils, and will also take advantage of 
vines that are stressed or have a limited root area.

The pest was reported in Washington State as early as 1910 (19), but has not spread from its three 
isolated locations in over a decade. It is not an economic problem, but growers maintain vigilance and 
awareness of it.

Controls

Cultural

Phylloxera is best controlled by grafting susceptible (usually European vinifera) varieties onto resistant 
(usually North American) rootstocks. This results in vines that are tolerant, but not immune to the pest, 
therefore sanitation and quarantine are essential to deter further spread. Infested vines may continue to 
be productive, but irrigation and fertilization practices must compensate for the root loss sustained by 
phylloxera feeding (i.e., frequent irrigation and high nitrogen levels are required) (19). These measures 
are not necessary in Washington at this time.

Chemical

No growers are controlling this pest in Washington wine grapes.

 
Sharpshooters 

Blue-Green Sharpshooter, Graphocephala atropunctata 
Glassy-Winged Sharpshooter, Homalodisca coagulata 

and other species

Sharpshooters are not known in Washington State and are not a pest of wine grapes grown here. As 
sharpshooters vector the bacterium that causes Pierce’s disease, a devastating pest of grapes in other 
states (see Disease section), grape growers throughout the West are vigilant about scouting for this 
insect. Glassy-winged sharpshooter has been found in Oregon, but the Pierce’s disease causal bacterium 
has not been found in the Northwest. 

 
 

Weeds

Weeds reduce vine growth and yields by competing for water, nutrients, and sunlight, and typically are 
controlled to enhance the establishment of newly planted vines and to maintain growth and yield of 



established vines. Competition is most severe during the first 2 to 3 years of the vine's life or where root 
growth is limited. For mature vines, competition is greatest under drip irrigation. Annual and biennial 
weeds are more easily controlled than established perennial weeds, as perennials typically are less 
susceptible to herbicides and to cultivation. Besides competition, weed impacts include interference with 
harvest (especially those with tall growth habit), seed contaminant in the crop, and interference with 
pesticide applications for insect and disease control. 

However, weeds can also provide some benefits if carefully managed. They can provide erosion control 
on steep hillsides, they can keep the dust down (especially along roadsides), and they can also improve 
soil structure by adding organic matter, providing root channels, and exuding soil-stabilizing gums, all 
of which can improve water infiltration. In areas with intense sunlight, weeds can cut down on reflected 
light from the vineyard floor, which can potentially sunburn grapes. 

Annual broadleaf and grass weeds impact Washington wine grapes, as do broadleaf perennials. The 
most important annual/biennial weeds are lambsquarter, kochia, redstem fillaree, foxtails, barnyardgrass, 
mustards, marestail, Russian thistle, puncturevine, sandburr, fiddleneck tarweed, common mallow, and 
prickly lettuce; the most important of these is puncturevine. The most important perennial weeds are 
field bindweed, burmudagrass, knapweeds, Canada thistle, and horsetail, with field bindweed and 
bermudagrass being the most problematic of this group.

Weed management is part of a vineyard’s integrated pest management system. Plants on the vineyard 
floor influence other vineyard pests such as insects, mites, nematodes, diseases, and vertebrates. For 
example, mustards are a host for flower thrips. When mustards are mowed, thrips migrate to grapevines. 
As for vertebrates, gophers are most prevalent in non-tilled vineyards and are common where broadleaf 
weeds predominate. They feed on vine roots and can kill young vines. Weeds provide a good habitat for 
field mice or voles, which can girdle and kill vines. 

Annual (or more frequent) weed surveys allow growers to identify the spectrum of weeds present within 
the vineyard and to develop a weed management strategy for control. These surveys are the basis for 
decisions about herbicide choice or cultivation equipment and practices. In-season monitoring aids 
decision making for timing of postemergent herbicide applications. Proper postemergent herbicide 
timing allows application of the lowest dose while maintaining control.

Cultural 

Some growers use tillage as a part of their weed control program. Tillage controls annual and biennial 
weeds and can help suppress perennials in the short-term, but can also spread perennial weed seeds. 
About 10% of Washington wine grape acreage is tilled approximately every 3 weeks to control annual 
weeds. A small percentage of growers avoid all chemical controls and control grasses and broadleaf 
weeds with a cultivation knife or hilling disk (20). 

Growers mow or flail grass and/or weedy vegetation and/or cover crops to improve access, prevent 



erosion, and improve soil. This takes place on approximately 75% of the state’s acreage. 

Mulches have limited utility in wine grape production and are not typically used. 

As many as 5% of acres may be treated with propane burning (flaming) in any given year, a tactic that 
sears small broadleaf weeds but does little to deter grasses and perennial weeds. Burning presents 
problems due to expense, air quality concerns, and the potential for uncontrolled fire that can burn vines 
and melt drip irrigation hoses.

Chemical 

The following treatments are organized by crop cycle first (site preparation before planting, new/
nonbearing plantings, established plantings), then by popularity of the control, with the most popular 
treatment listed first in each category. The "established plantings" period is separated into fall/winter 
application, spring application, and as-needed (spot treatment) application.

Site Preparation

The following refers to chemicals applied prior to planting new wine grape vineyards. Between 1997 
and 2000, an average of 3,343 new acres were planted annually. In 2001, only 660 new acres were 
planted (20). While new acreage figures are not available for 2002 or 2003, it is likely that they were 
closer to the 2001 figure. 

Glyphosate (Roundup, others) is applied to 10 to 50% of the acreage intended for new wine grape 
plantings. This translocated herbicide controls many annual weeds and suppresses perennial weeds, both 
grasses and broadleaves. It must contact the foliage of the weed and it has no residual effect. Growers 
apply it at a rate of 0.75 to 2.25 lb. acid equivalent (a.e.)/A to control perennial weeds when preparing a 
site. Application may occur anytime between the previous year up to 10 days before planting the crop. 
The higher rate and specific timing is required to control Canada thistle, field bindweed, bermudagrass, 
and quackgrass. As glyphosate is also used at other times during the year, growers pay attention to the 
total amount applied so as not to exceed 8.0 lbs. a.e./A or 10.6 quarts of the 3.0-lb. a.e. or 4.0-lb. a.i./gal. 
product per acre per year. Glyphosate (Roundup) has a 12-hour REI.

New/Nonbearing Plantings 

New grape plantings require special care in their first year. They are not considered "bearing" vineyards 
until the third year. The following controls are specific to the first year or two of the grapevine. In 2002, 
3200 acres of Washington’s total wine grape acres were "nonbearing." Percentage figures used in this 
section refer to percentage of these nonbearing acres. 

Pendimethalin (Prowl, Pendulum) is a soil-active herbicide applied in fall, early winter, or spring to 
the ground directly beneath dormant vines on 30% of Washington’s nonbearing grape acreage at a rate 



of 2.0 to 4.0 lbs. a.i./A; higher rate is used for longer season control. This product inhibits mitosis in 
roots and shoots and is used for control of annual grasses and broadleaf weeds. This product is registered 
for use in nonbearing vineyards only. Prowl has a 24-hour REI and Pendulum has a 12-hour REI.

Oryzalin (Surflan, Oryza, or Oryzalin) is a soil-active herbicide applied in spring to the soil around 
20% of Washington’s new wine grape plantings at a rate of 2.0 to 6.0 lbs. a.i./A, depending upon 
duration of weed control desired. This product inhibits mitosis (cell division), primarily in roots, and is 
used for control of many annual grasses and broadleaf weeds but will not give complete control of 
nightshade, tansy mustard, or tumble mustard. It is safe to use under sprinkler irrigation and requires rain 
or shallow cultivation for incorporation. These products have a 24-hour REI.

Glyphosate (Roundup, others) is applied for control of annual and perennial grass and broadleaf weeds 
on 15% of Washington’s new wine grape plantings. It is particularly popular on plantings that use plant 
tubes; up to 70% of this acreage is treated with glyphosate. Rate of use ranges from 0.375 to 2.25 lbs. a.
e./A, with the higher rate used for Canada thistle, field bindweed, and quackgrass. As glyphosate is also 
used at other times during the year, growers pay attention to the total amount applied so as not to exceed 
8.0 lbs. a.e./A or 10.6 quarts of the 3.0-lb. a.e. or 4.0-lb. a.i./gal. product per acre per year. Glyphosate 
(Roundup) has a 12-hour REI.

Trifluralin (Treflan, others) is a soil-active herbicide applied to the soil at preplant (spring) on 10% of 
Washington’s new wine grape plantings at a rate of 0.5 to 1.0 lbs. a.i./A at least 10 days before planting 
the crop. The lower rate is used on sandy soils or soils with low amounts of organic matter. This product 
inhibits mitosis in roots and shoots and is used for control of most annual grasses and many broadleaf 
weeds. It has a 12-hour REI.

Oxyfluorfen (Goal 2XL, Galigan 2.0 EC) is a foliage- and soil-active herbicide applied near the base 
(but not to the crop itself) of 10% of Washington’s new wine grape plantings after they have been 
trellised for control of annual broadleaf weeds. Goal is applied at a rate of 0.5 to 2.0 lbs. a.i./A, while 
Galigan is labeled at 0.25 to 0.5 lb. a.i./A. Can be applied pre- or postemergence depending on rate of 
application and weed species. This is a contact herbicide with residual activity.

Napropamide (Devrinol 50DF) is a soil-active herbicide applied in spring to the soil around less than 
5% of Washington’s new wine grape plantings at a rate of 4.0 lbs. a.i./A after transplanting and the soil 
has settled but before weeds germinate. It is used for control of a variety of germinating weeds’ seed, but 
will not give complete control of nightshade, flixweed, tansy mustard, tumble mustard, or perennial 
weeds. Napropamide has the advantage of being able to be used safely in sprinkler-irrigated vineyards, 
but must be incorporated by rainfall or irrigation as soon as possible after application. Because of this 
need for incorporation, the relative expense of the product, and its limited efficacy, this product is not 
very popular. It has a 12-hour REI.

Sethoxydim (Poast) is a foliage-applied, translocated (systemic) herbicide applied to grasses around 
less than 5% of Washington’s new wine grape plantings at a rate of 0.28 to 0.47 lbs. a.i./A along with 



2.0 pints/A of nonphytotoxic crop oil concentrate. This product inhibits fatty acid production, cell 
membranes, and new growth, and is applied at rates and timings depending upon the target weed, but 
never exceeding 5.0 pints/A per season. Not efficacious on annual bluegrass or fine-leaved fescues. It 
has a 12-hour REI.

Paraquat (Gramoxone Max, Gramoxone Extra) is applied to annual weeds on a small percentage 
(less than 5%) of the acreage intended for wine grape plantings at 0.66 to 1 lb a.i./A when the annual 
weeds are small. Good coverage is important for control. Paraquat is a contact herbicide that will rapidly 
burn down weeds but will not translocate throughout the plant. Paraquat is a restricted-use herbicide. It 
is not used unless vines are in plant tubes. It has a 12-hour REI.

Established Plantings, Fall or Early Winter Applications

The chemical weed controls discussed from this point forward are those used on the established, or 
bearing, acres in Washington, of which there were 24,800 in 2002. The first subsection, fall or early 
winter applications, are controls applied between November 1 and February 15, which is the rainy 
season in eastern Washington. They are not applied when the ground is frozen. One third to one half of 
Washington’s established wine grape acreage is treated with pre-emergent weed control products (20).

Oryzalin (Surflan, Oryza, Oryzalin) is applied late fall and/or early spring to bare soil or after 
vegetation has been destroyed by tillage or by use of a foliar-active herbicide. This product inhibits 
mitosis, primarily in roots, and is applied to 25 to 50% of established vineyards for control of annual 
grasses and some broadleaf weeds but will not give complete control of nightshade, tansy mustard, or 
tumble mustard. Can be applied at 2.0 to 6.0 lbs. a.i./A, with the higher rate being used for longer 
residual control. Rainfall, sprinkler irrigation, or tillage is required to move the herbicide into the soil. 

Oxyfluorfen (Goal 2XL, Galigan 2.0 EC) is a soil-active herbicide applied to 20 to 50% of 
Washington’s established wine grape acreage for control of annual broadleaf weeds. Goal is applied at a 
rate of 0.5 to 2.0 lbs. a.i./A and Galigan at 0.25 to 0.5 lb. a.i./A. Multiple applications can be made, but 
growers do not exceed 2.0 lbs. a.i./A per year. Can be applied pre- or postemergence depending on rate 
of application and weed species. Cultural practices that disturb the soil after application decrease this 
chemical’s efficacy. Goal may not be applied when fruit is present. Goal has a 14-day PHI and Galigan 
has a 60-day PHI. Both products have a 24-hour REI.

Simazine (Princep 4L, Simazine 90WDG) is a soil-active herbicide applied in vineyards established at 
least 3 years as either a single application in winter at 3.2 lb. a.i./A. Inhibits photosynthesis and is rotated 
with diuron (Karmex) or other herbicides for control of annual grasses and broadleaf weeds. Not suitable 
for very sandy or gravelly soils or under sprinkler irrigation. This product is used in this manner on 10% 
of established vineyards. Another 10% of growers apply this product at half the lowest label rate in a 
tank mix with other herbicides. These products have a 12-hour REI.

Norflurazon (Solicam DF) is a broad-spectrum soil-applied herbicide applied in fall to early spring to 



weed-free soil of vineyards established at least 2 years. This product inhibits yellow pigment formation 
causing bleaching of green chlorophyll and is used for control of annual and broadleaf weeds. It is 
applied at 1.0 to 4.0 lbs. a.i./A and is not used on gravelly, sandy, or loamy sand soils. This product is 
used on 15% of established vineyards. It has a 60-day PHI and a 12-hour REI.

Diuron (Karmex DF, others) is a soil-active herbicide applied in vineyards established at least 3 years 
as either a single application in winter at 3.2 lb. a.i./A or as two 1.6 lb. a.i./A applications in October and 
March. Inhibits photosynthesis and is rotated with simazine (Princep) or other herbicides for control of 
annual grasses and broadleaf weeds. Not suitable for very sandy or gravelly soils or under sprinkler 
irrigation. This product is used on as much as 5% of established vineyard acreage, but use is low due to 
plant injury concerns. It has a 12-hour REI.

Napropamide (Devrinol 50DF) is a soil-active herbicide applied to less than 5% of established 
vineyards at 4.0 lbs. a.i./A. Application takes place fall through spring before weeds germinate. This 
product inhibits root growth and is used for control of annual grasses and broadleaf weeds but will not 
give complete control of nightshade, flixweed, tansy mustard, tumble mustard, or perennial weeds. 
Unlike dichlobenil (Casoron), diuron (Karmex), and simazine (Princep), this product can be used safely 
in sprinkler-irrigated vineyards. It has a 35-day PHI and a 12-hour REI.

Pronamide (Kerb) is a soil-applied herbicide applied once only in fall or winter (usually October to 
December) at 1.0 to 4.0 lbs. a.i./A for control of annual grasses and some perennial grasses. Application 
is made to bare soil in vineyards established at least one year (or to spring-planted vineyards established 
at least 6 months). Lower rates are used for annual grasses and light soil textures; higher rates are used 
for perennial grasses (e.g., quackgrass) and fine-textured soils. A restricted-use pesticide, it inhibits root 
growth and is applied to less than 5% of established acreage. Due to difficulty in incorporating this 
product, it is used very little in Washington State.

Dichlobenil (Casoron) is a highly effective soil-active herbicide applied midwinter immediately before 
a cold rain at 4.0 to 6.0 lbs. a.i./A. Used in vineyards established at least 4 weeks, typically the winter 
after planting. This product inhibits cellulose and cell wall formation. This product is used on less than 
1% of established vineyard acres for control of annual grasses and broadleaf weeds. It kills germinating 
seeds and young seedlings and also suppresses growth of many perennials including Canada thistle, 
quackgrass, field bindweed, and bermudagrass. Casoron is not applied to coarse sandy, gravelly, or 
shallow soils. It has a 12-hour REI.

Established Plantings, Spring Applications

Dichlobenil (Casoron), see preceding section.

Napropamide (Devrinol 50DF), see preceding section.

Norflurazon (Solicam DF), see preceding section.



Oryzalin (Surflan), see preceding section.

Trifluralin (Treflan, others) is a soil-active herbicide applied to the soil prior to the germination of 
weed seed in the spring on less than 5% of established acreage at a rate of 1.0 to 2.0 lbs. a.i./A. The 
lower rate is used on sandy soils or soils with low amounts of organic matter. This product inhibits 
mitosis in roots and shoots and provides nearly season-long control of most annual grasses and many 
broadleaf weeds. It requires mechanical incorporation, has a 60-day PHI, and a 12-hour REI. Due to 
difficulty in incorporating this product, it is used very little in Washington State (20).

Established Plantings, Spot/As-Needed Applications

The most widely used contact herbicides in established plantings are glyphosate (Roundup) and paraquat 
(Gramoxone Extra, Gramoxone Max). Nearly all acres receive one application of glyphosate, usually 
just before bud break, and nearly 50% receive an application of paraquat during the season to clean up 
weed escapes.

Glyphosate (Roundup, others) is a foliage-applied, translocated herbicide applied for spot control of 
annual and perennial weeds on nearly all (over 90% of) established acreage. Applied as a directed spray 
at a rate of 0.75 to 3.75 lbs. a.e./A. It provides no residual control and may require repeat applications 
(not to exceed 8.0 lbs. a.e./A per year). Applicators must take care not to allow spray to drift onto 
grapevines. It has a 14-day PHI and a 12-hour REI.

Paraquat (Gramoxone Extra, Gramoxone Max) is a highly effective foliage-applied contact herbicide 
applied to 35 to 50% of Washington wine grape acreage. It is applied as a directed-shielded spray at 0.66 
to 1.0 lb. a.i./A for control of annual broadleaf and grass weeds and for suppression of perennial weeds. 
Growers apply paraquat, with a nonionic surfactant, to the base of vines when weeds are growing 
vigorously and new growth is 1 to 6 inches high. This is a restricted-use contact pesticide with toxicity 
to humans. It absorbs energy produced by photosynthesis, forming peroxides that disrupt living cells. 

Oxyfluorfen (Goal) is applied to as many as 30% of established acres as a directed ground spray to 
emerging suckers growing from the plant base to 12 inches tall. The use of this product for sucker 
suppression is allowed by SLN WA-970013. Growers apply oxyfluorfen (Goal) up to 3 weeks after 
bloom, and may not apply within 60 days of harvest. Application rate ranges from 0.25 to 0.5 lb. a.i./A; 
the higher rate of 0.5 lb. a.i. per acre is generally used for sucker control. Oxyfluorfen (Goal) has a 24-
hour REI.

Glufosinate Ammonium (Rely) is a foliage-applied, contact herbicide applied as a directed spray or 
spot treatment on less than 10% of commercial wine grape acreage. It is applied at 0.75 to 1.5 lbs. a.i./A 
not to exceed 4.5 lb. a.i./A annually. It controls many annual grass and broadleaf weeds and provides top 
kill of perennial weeds. For sucker control, growers use two applications approximately 4 weeks apart. 
The product has a 14-day PHI and a 12-hour REI.



2,4-D Amine (Dri-Clean, Savage) is a foliage-applied, translocated herbicide applied for control of 
annual and perennial broadleaf weeds. It provides no control of grasses, but does control Canada thistle 
and field bindweed. This product is used on less than 5% of Washington wine grape acreage at 0.79 to 
1.36 lbs. a.i./A. As grapes are extremely sensitive to 2,4-D, it is only applied to mature vineyards 
(established 3 or more years), is applied before bud break, and is applied via directed-shielded boom 
with low-pressure flooding nozzles to reduce drift to plant parts. The chemical mimics natural plant 
hormones and has a 48-hour REI.

Sethoxydim (Poast) is applied for control of grass weeds other than annual bluegrass and fine fescues. 
It is applied at 0.28 to 0.47 lb. a.i./A on less than 5% of acreage. This product inhibits fatty acid 
production, cell membranes, and new growth. It has a 50-day PHI and a 12-hour REI. Total application 
may not exceed 0.94 lb. a.i./A annually. 

 
 

Nematodes

Root Knot Nematode, Meloidogyne hapla  
Dagger Nematode, Xiphinema pachtiacum and X. americanum 

Ring Nematode, Criconemella xenoplax 
Root Lesion Nematode, Pratylenchus penetrans 
Citrus Nematode, Tylenchulus semipenetrans

Plant parasitic nematodes are microscopic, unsegmented roundworms that feed on plant roots by 
puncturing and sucking the cell contents. They live in soil and within or on plant tissues. Of the five 
nematode species present in Washington State grape vineyards, the most problematic are the root knot 
nematode and dagger nematode, which have been found in 66% and 74% of eastern Washington 
vineyards, respectively.

Nematode damage to wine grapes comes from their feeding activity, which reduces water and nutrient 
uptake of the plant, ultimately affecting vigor and yield, and from their ability to vector viruses. Their 
feeding patterns fall into two categories: some feed externally on roots (ectoparasitic nematodes), while 
some penetrate into roots and feed internally (endoparasitic nematodes). Some are migratory, moving in 
and out of the roots. This activity leads to secondary (fungal, bacterial) diseases. 



Root knot nematode (RKN) is endoparasitic, penetrating into roots and inducing giant cell formation, 
usually resulting in root galls. Giant cells and galls disrupt nutrient and water uptake and interfere with 
plant growth. RKN and other endoparasitic nematodes penetrate roots as juveniles, establishing feeding 
sites/galls in which one or several adult females may live. Upon maturity, the sedentary RKN females 
may lay up to 1,500 eggs apiece. RKN is most damaging on coarse-textured soils (sands, loamy sands, 
and sandy loams) such as those found in most areas of Eastern Washington. 

Dagger nematodes are ectoparasites, the feeding of which can cause reductions in yield, but this pest is 
also important for its potential to transmit grapevine fanleaf virus, a problem in California. While fanleaf 
virus has not yet been a problem in Washington wine grapes, the industry remains vigilant about it. 

Ring nematode feeds externally, stressing the plant and causing yield reduction at high densities. It is 
present in only 5% of Washington vineyards. It can be damaging on coarse or fine-textured soils, but 
does not do well on fine sandy loam soils. Root lesion nematode restricts the growth of roots as it feeds 
and migrates in and out of roots; it can be especially damaging to newly planted vines. Citrus nematodes 
establish feeding sites with their heads embedded in cortical tissue and their posterior ends outside the 
roots.

Controls

Cultural

Growers have begun to monitor nematode population levels by taking soil samples (usually at the end of 
the growing season, when populations are highest) and having them assayed for nematodes. Soil and 
root samples are taken from within the row, preferably approximately one foot from the trunk, down to a 
depth of a foot after removing the top few inches of soil. While official economic thresholds have not 
been set for Washington, yield loss has been associated with populations of 25 or more dagger 



nematodes or 200 to 300 RKN per 250 cc of soil.

If a vineyard is being planted where an orchard previously existed, nematodes may be a problem. While 
growers might wait a year and/or use green manures as a preplant treatment to reduce nematode 
populations, it is not economically feasible for them to allow sufficient time for old roots to decompose 
and nematode numbers to decrease naturally; this can take up to 10 years.

Cover crops grown in the same site for too many years can build nematode populations. 

Research is underway on planting mustard and cole crops, then plowing them into the soil to release 
their natural isothiocyanates, breakdown products demonstrated to suppress nematodes. Research has 
been inconclusive thus far and some mustards are nematode hosts, so the benefits of this practice remain 
to be seen.

No single commercially available rootstock is resistant to all nematode species. Ramsey, Freedom, and 
several rootstocks in the Teleki series seem to confer the broadest resistance, but these mechanisms are 
not thought to be permanent. In practical terms, Washington growers cannot rely on nematode-resistant 
rootstocks to eliminate their nematode problems.

Soil and water management efforts that minimize vine stress can increase vine tolerance to nematode 
attack. Soil practices include preventing compaction and stratification and improving structure through 
the addition of compost, manure, cover crops, gypsum and other soil amendments, and proper fertilizer 
rates and timing. Irrigation should be scheduled to ensure as few water stress periods as possible. These 
practices must be balanced with the need to induce a certain level of stress in the grapevines to reduce 
fruit size and increase sugars, as described in the production section at the beginning of this document.

Chemical

Pre-Plant Treatments

Vineyards planted in fumigated ground are known to have improved growth and yields compared to 
those planted on non-fumigated ground. 

Metam Sodium (Vapam) is applied at 75 gallons product/A to approximately 20% of previously 
cropped land intended for grape vineyards. This product targets fewer organisms than 1,3-
dichloropropene (Telone) and is less efficacious against some targets. It is, however, less costly than 1,3-
dichloropropene (Telone), is not a restricted-use pesticide, and is perceived as less harmful to nontarget 
organisms. It has a 48-hour REI.

1,3-Dichloropropene (Telone C17) is an organochlorine and a restricted-use pesticide that is applied to 
less than 5% of cropland intended for vineyards at a rate of up to 55 gallons product/A but typically at 
27.5 gallons product/A. It is highly efficacious but expensive and presents environmental concerns. It 



has a 5-day REI. 

Methyl Bromide (various) is a pre-plant broadcast fumigant that is registered for use on all cropland 
prior to planting. It was used on Washington grapes in the past, but is no longer used, due primarily to 
environmental concerns and the expense and difficulty of covering the ground with tarps.

Post-Plant Treatments

Fenamiphos (Nemacur 3) is applied at 6 lbs. a.i./A via drip irrigation or via ground application. This 
product requires incorporation to the plants’ root zone (2 to 4 inches deep), which can be done 
mechanically and/or with irrigation. This product is typically used against endoparasitic nematodes such 
as RKN, and is useful against ectoparasitic nematodes when used at higher rates. It is applied to less 
than 5% of vineyard acres in Washington, has a 2-day PHI and a 48-hour REI.

Sodium Tetrathiocarbonate (Enzone) is not often applied to wine grape vineyards in Washington at 
this time. It is touted as effective against ectoparasitic nematodes such as dagger nematodes but research 
has proven inconclusive as to its efficacy. When used, it is applied at 800 ppm. The product may merit 
further testing. It has a 4-day REI.

Myrothecium verrucaria (DiTera) is a fungus fermentation byproduct in which the fungus is heat-killed 
after the toxin is produced. It is applied at 1.78 lbs. product/A four times during the growing season. Due 
to both expense and limited efficacy, this product is used very little. It has low toxicity to vertebrates and 
other non-target species and has a 4-hour REI.

Dominator and LCF are new organic nematicides currently in the IR-4 pipeline for registration. 
Researchers are in the second year of testing efficacy of both single post-plant applications of individual 
treatments and of combinations of these organic nematicides with reduced rates of synthetic 
nematicides. At least three years of field testing will be required to produce conclusive results.

 
 

Vertebrate Pests

Birds

Birds (particularly robins, starlings, and magpies) are significant pests in Washington wine grape 
vineyards. Indirect damage results from the birds’ pecking (feeding) on the fruit, which leaves it open to 
secondary infections. When their feeding is particularly aggressive, birds can also cause direct impacts 
to grape production by reducing yields. 

Cultural



Avian predators can be beneficial to vineyards. Growers increasingly encourage owl and hawk nesting 
sites as part of their overall IPM program.

Inexpensive bird-scare devices (e.g., owl eyes, balloons) for pest birds are used extensively in 
Washington wine grape vineyards. More expensive practices such as netting, which can run up to $400 
acre (2), are used infrequently, typically on small-acreage western Washington vineyards.

Chemical 

Chemical controls are not used on birds.

Rodents

Gophers can damage young (1- to 3-year-old) vines by gnawing on the roots and crowns, but economic 
damage is minimal. Johnson sage rats/ground squirrels sometimes chew on young grape shoots in the 
spring, but this damage is also minor.

Rodents can result in secondary problems in orchards by attracting dogs, badgers, and coyotes, whose 
digging activity (in pursuit of rodents) can result in holes that are occasionally sufficient to damage 
tractors and other farm equipment.

Cultural

As with birds (above), raptor predators are encouraged in and around vineyards. Some growers practice 
trapping in extreme infestation cases.

Chemical 

Zinc phosphide (various) bait rodenticide is used in cases of extreme infestation.

 

Large Mammals

Coyotes chew on drip tubing, causing irrigation leaks that necessitate repairs. They sometimes feed on 
low-hanging fruit. They are a nuisance but not an economic problem.

Deer and elk can be a problem in some of the newer Chelan Valley vineyards. Damage in the Columbia 
and Yakima valleys is isolated and insignificant. Deer and elk damage generally occurs only on the 
edges of the vineyard. 



Cultural

Growers in areas with deer and elk problems sometimes fence their vineyards. In the case of coyotes, a 
few growers put containers under the drip lines to catch water and provide a place for the animals to 
drink in hopes of discouraging them from chewing the drip tubing.

Chemical

Large mammals are not controlled by chemical means.

 
Additional/ Critical Needs

The loss of dimethoate as a control for thrips poses a significant problem to the industry. Limited control 
measures are available for this pest, particularly for early season problems. An effective control for this 
pest is needed, preferably more than one, as alternatives are important for resistance management.

No currently registered herbicide is effective for control of either field bindweed or bermudagrass in 
wine grape vineyards. Controls are needed for these weeds.

Effective and economical controls for birds would be very helpful. Birds can take a significant toll on 
vineyards and no effective controls are available.

Pesticides critical to the industry that are currently threatened by regulatory action include herbicides 
trifluralin (Treflan), oxyfluorfen (Goal), pendimethalin (Prowl), and oryzalin (Surflan), and miticide 
propargite (Omite). Loss of any of these would present a problem, leaving insufficient options for 
control of mites and for control of annual grasses and broadleaf weeds in new and established plantings. 
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Washington State Pest Management Resource Service  
Washington State University  
2710 University Drive  
Richland, WA 99352  
Phone: (509) 372-7378  
Fax: (509) 372-7491  
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Technical Contacts

Agricultural Economics

Dr. Raymond J. Folwell  
Washington State University  
P.O. Box 646420  
Pullman, WA 99164-6420  
Phone: (509) 335-5556  
Fax: (509) 335-1173  
e-mail: folwell@wsu.edu

Entomology, General

Dr. Douglas B. Walsh  
Washington State University  
Irrigated Agriculture Research and Extension Center  
24106 N. Bunn Road  
Prosser, WA 99350-9687  
Phone: (509) 786-9287  
Fax: (509) 786-9370  
dwalsh@wsu.edu

Entomology, Biocontrol

Dr. David G. James  
Washington State University  
Irrigated Agriculture Research and Extension Center  
24106 N. Bunn Road  
Prosser, WA 99350-9687  
Phone: (509) 786-9280  
Fax: (509) 786-9370  
e-mail: david_james@wsu.edu

Nematology

Dr. Ekaterini Riga  
Washington State University  
Irrigated Agriculture Research and Extension Center  
24106 N. Bunn Road  
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mailto:dwalsh@wsu.edu
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Prosser, WA 99350-9687  
Phone: (509) 786-9256  
Fax: (509) 786-9370  
e-mail: riga@wsu.edu

Plant Pathology

Dr. Gary Grove  
Washington State University  
Irrigated Agriculture Research and Extension Center  
24106 N. Bunn Road  
Prosser, WA 99350-9687  
Phone: (509) 786-9283  
Fax: (509) 786-9370  
e-mail: grove@wsu.edu

Weed Science

Dr. Robert Parker  
Washington State University  
Irrigated Agriculture Research and Extension Center  
24106 N. Bunn Road  
Prosser, WA 99350-9687  
Phone: (509) 786-9234  
Fax: (509) 786-9370  
email: rparker@wsu.edu

Industry Contact 

Vicky Scharlau, Executive Director  
Washington Association of Wine Grape Growers  
P.O. Box 716  
Cashmere, WA 98815  
Phone: (509) 782-8234  
Fax: (509) 782-1203  
e-mail: scharlau@televar.com  
http://wawgg.org

Additional Resources 

Washington Wine Commission  

mailto:riga@wsu.edu
mailto:grove@wsu.edu
mailto:rparker@wsu.edu
mailto:scharlau@televar.com
http://wawgg.org/


93 Pike Street, Suite 315  
Seattle, WA 98101  
Phone: (206) 667-9463  
Fax: (206) 583-0573  
http://www.washingtonwine.org
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