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Summary 
Grape mealybug, Pseudococcus maritimus, and European fruit lecanium scale, Parthenolecanium corni, 
are common in Long Island vineyards. Their impact on vineyards is not seen through direct feeding 
damage but rather in their role as disease vectors. Based on research in upstate NY and elsewhere, they 
are likely vectors for grapevine leafroll virus (GLRaV) (3, 8). Leafroll disease is the most common virus in 
New York vineyards. It impedes fruit ripening and causes losses in yield, as much as 30-50%, a devastating 
financial blow to the small vineyard and winery businesses in NY (1, 2, 5, 6, 7). Leafroll disease has spread 
rapidly in local vineyards; consequently, control of insect vectors has become a priority. During the 2018-
19 seasons, five 10-acre vineyard blocks were scouted throughout the season for incidence and 
distribution of grape mealybug and fruit lecanium scale. Data collected included number and distribution 
on vines, association with ants and more. Distribution maps were created the Arc-GIS mapping program, 
allowing growers to visualize pest hot spots in vineyards. Treatments could then be targeted precisely, 
saving growers money and ensuring the long-term productivity of vineyards. 

Objectives 
Our objectives focused on determining the incidence and distribution of vectors in production vineyards 
as a basis for developing better pest monitoring guidelines and targeted control actions. We assessed 
the impacts of control decisions on vector populations. Finally, we examined the role ants may be playing 
in maintaining vector populations.  

Materials and methods 
The project involved season-long scouting of five 
vineyards to characterize populations of 
mealybugs, scale and ants. In each of the five 
vineyards, a 10-acre block was designated for 
scouting. The 10a consisted of 2 or more varieties 
and often had vines of various ages. 
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Timing: Scouting began in late May and continued every other week through mid-August with a total of 
6 scouting sessions. 

Sample size: In each 10a block, 20 areas (area = several rows and panels with a panel being post to post) 
were chosen, scattered across all varieties. Within each area, 5 vines from two opposite panels were 
selected for intensive scouting. Consequently, 100 vines were scouted each time at 2-week intervals, for 
a total of 600 vines over the course of the season. All scouted vines were geo-referenced using a Garmin 
Oregon 700 handheld GPS recorder. 

Methodology: All parts of the vine were examined, from the lower trunk up through the head area of 
the vine. When examining the trunk, bark was carefully peeled off as mealybugs and scale feed on 
phloem. Approximately one foot beyond the head area was examined to assess mealybug populations 
on cordons, spurs and canes. As the season progressed, green shoots and leaves were also examined for 
the presence of vector insects. Thorough scouting of each vine took 3-5 minutes. Optivisors (headbands 
with magnifying glasses attached) were helpful as were heavy duty mats and garden benches. Both made 
kneeling more comfortable. It took approximately 8 person-hours per scouting session to scout 10a in 
this manner. 

Data collected: 
• Vine location – Geo-referenced location for each of the 20 scouting areas (simple grid pattern), 

necessary for the GIS mapping program. 
• Grapevines – Variety, vine age, rootstock, training system, under vine management (herbicide vs. 

green cover). Results not addressed in this paper. 
• Mealybugs and scale – Location on vine, number of insects, life stage (egg, nymph, adult). Ants – 

presence, numbers, description (color/size), whether ants were merely present or appeared to be 
tending the insects. 

• Leafroll virus – Leaf samples were collected for virus testing late summer. Results not addressed in 
this paper. 

Data analysis: All data was cross referenced and entered into Excel spread sheets. A regression analysis 
was used to estimate the extent of pest distribution and the variation that takes place within blocks and 
between transects or grids. Using the ArcGIS software (ArcMap 10.5, ESRI, Redlands, CA), a spatial map 
on the distribution of mealybug, scale and ants was created for each scouting session. This allowed us to 
visualize the hot-spot and impact areas (high, medium and low risk areas) separately for each pest type. 
It also allowed growers to understand the relationship between factors, for example, between 
mealybugs and ants. Visual maps enabled vineyard managers to focus management practices on hot 
spots, which can minimize the use of insecticides and save growers money.  



 
 

Project outreach and evaluation: Results were extended to regional growers via a series of field meetings 
and conference presentations. Timely updates were provided to the weekly technical newsletter Long 
Island Fruit & Vegetable Update as well as Suffolk County Agricultural News. On-line information includes 
this report and a scouting how-to video. 

Results and discussion 
Grape mealybug (GMB) was present in all 
five selected vineyard sections with varying 
percentage of vine infestations. Among the 
five vineyards, European fruit lecanium 
scale were found in only one vineyard with 
1% of vines infested. In 2018, percent vine 
infestation from GMB ranged from 11% to 
as high as 39%. Infestations in two vineyards 
were above the 20% economic threshold 
determined by the west coast researchers 
(8). Infestation levels were lower in 2019, 
ranging from 6 - 20%. Lower populations 
were undoubtedly related to the fact that 



 
 

the two above-threshold blocks (>20% infested vines) applied mealybug control insecticides (bar graph 
previous page). This was one of the outcomes of the intensive scouting and spatially based visualization 
maps. The number of grape mealybugs per vine ranged from 0.86 - 2.55 and 0.35 - 2.35 in 2018 and 
2019, respectively. Grape mealybug colonies on vines were found throughout the growing season. Early 
summer GMB colony sizes were small but over 80% of the GMB were late stage or fully mature females. 
Fewer GMB were seen mid-June to late-July. During this period females move down to the trunk or 
cordon area for laying eggs. There was then a lag period from egg laying to the hatching of crawlers. High 
GMB numbers were found from mid-July to mid-August (line graphs previous page). These infestations 
included a larger proportion of immatures. Although, mealybug infestations are more noticeable later in 
the season, early season scouting results will enable targeted control decisions. The late season scouting 
can be used as the indicator of the effectiveness of the control, as well as can be used as the basis for 
the next season management strategies.  

By examining all parts of the vine, we were able to pinpoint the most likely sites of infestation (pie charts 
below). From 76 - 84% of GMB colonies were found under the lose bark of the trunk area mostly in older 
vines (>10 years), followed by 8 to 9% on canes, and 2 to 6% on spurs. Less than 4% of mealybugs were 
found on green shoots or lower leaves. Among the colonies detected on trunks, about 50% were 
clustered on the upper one-third of the trunk followed by 32% on the middle third and about 20% on 
the lower third of the trunk. Scouting results based on trunk assessments can be used as a guideline for 
east coast growers. Results can be used by commercial growers to facilitate future scouting and control 
strategies.  

 



 
 

A great deal of mutualistic association was observed 
between ant colonies and GMB populations (photo 
on left). Mealybugs release a carbohydrate rich sugar 
solution called “honeydew”. Foraging ant 
populations feast on honey dew droplets. In return, 
ants provide the GMB colonies protection from 
predators such as lady bird beetles, spiders, and 
pirate bugs (4). Ant populations and movements 
were higher in vineyards with higher GMB 
populations. This phenomenon was observed in all 

five vineyards in both years. The patterns were highly noticeable even on individual vines. On average, 
30% of vines were found to be infested with both ants and GMB, whereas only 9.3% and 14.3% vines 
were infested by either GMB or ants, respectively. About 46.4% vines did not have any ants or GMB. 
Based on our results, active ant populations on vines are 
a reliable indication of GMB presence in the vineyard.  

The project applied geospatial technologies using an 
inexpensive GPS device for tracking the geographical 
coordinates (latitude and longitude) of the scouted 
vines. Later a computer based licensed GIS program 
(ArcGIS, ESRI) was used for analyzing the data spatially so 
that GMB hot-spots and/or highly infested areas can be 
visually detected on a map. An example of a spatial map 
is provided in the photo to the right. Green areas have 
zero to fewer GMB populations whereas the yellow and red areas indicate moderate and significant hot 
spots. Producing a spatially based map will help growers allocate control in the vineyard sections only 
where it is necessary. It also helps to minimize costs as the effective GMB control insecticides are 
expensive. Growers need not invest in an expensive GIS program. If the field scout collects the GPS 
coordinates along with scouting data, GIS analysis can be done by an independent consultant or a trained 
local cooperative extension specialist. 

Conclusion 
Grape mealybug populations were found in all five vineyards. Very few European fruit lecanium scale 
were found in these five vineyards though several local vineyards do have established populations. 
These observations suggest that GMB may be more important as a vector of grapevine leafroll virus. 
GMB populations varied within and among vineyards. Assessment of individual vineyard blocks is 
necessary to determine the exact population status. Scouting the mid-upper portions of the trunk from 
late May to early June is suggested. Subsequently, late summer scouting of the same area may provide 
information for management the following year. A strong association exists between GMB and ant 
populations. Ant activity on vines is a strong indicator of GMB infestation. Collecting GPS coordinates 
and geospatial analysis may help to define the area requiring treatment. Currently, insecticide is 



 
 

targeted toward foliage as leaves absorb the product. Further study is necessary to determine if 
application of insecticide should also be targeted more towards the lower portions of the vine since 
most GMB colonies were found on the trunk area. 
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