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SHORTS:  
 
Renew your subscriptions for 2018 – Now is the time to renew your subscriptions for 
UMass Extension Fruit publications. These include Berry Notes, Healthy Fruit, Fruit 
Notes and Grape Notes. For more information about renewing subscriptions, go to 
https://ag.umass.edu/fruit/subscribe-to-fruit-publications.  From here you can access 
online subscription using credit cards or subscription via by check through the mail. 

2017 Mass Aggie Workshop Series now posted – The 2017 line-up is set.  This popular 
hands-on workshop series kicks off in February with ‘Pruning Grapes – a hands-on 
workshop’ and wraps up in April with ‘Native Pollinator Biology & Conservation’  Along 
the way you can learn about ‘Pruning Blueberries’, ‘Apple Tree Grafting’, ‘Pruning 
Raspberries & other Bramble Fruit’, and ‘Home Orchard Pest Management’, among 
other topics.  Check out the Mass Aggie registration site and see what you might like to 
learn more about.   

Northeast SARE Video Vault – Here are some interesting short videos from Northeast 
SARE: Backpack sprayers - A Professional Development award developed this series of 
videos about using and calibrating backpack sprayers on small-scale farms.  Enhancing 
native pollinator floral resources - Cover crops are generally selected for their ability to 
build soil organic matter, prevent erosion, suppress weeds, and scavenge nitrogen, but 
these crops can also support improved bee habitat by using phacelia, buckwheat, and a bee 
forage mix.  

Upcoming 2018 Crop Insurance Sales Closing Deadlines: 
Whole Farm Revenue Protection –   March 15, 2018 
Corn –      March 15, 2018 
Fresh Market Sweet Corn –    March 15, 2018 
Potatoes –     March 15, 2018 
Tobacco –     March 15, 2018 
Livestock Gross Margin, Dairy & Swine –  Last business Friday of each month 
Nursery -     May 1, 2018 
Protection for crops not listed above may be available from a crop insurance agent by written agreement.  
The Noninsured Crop Disaster Program (NAP) provides financial assistance for noninsurable crops. For NAP  
information contact your county FSA USDA office.  
To find a Crop Insurance Agent go to http://www.rma.usda.gov/tools/agent.html   
Additional information is also available at: www.ctfarmrisk.uconn.edu   
This information is part of the Connecticut Crop Insurance Education and Information Project, a cooperative effort of the 
USDA Risk Management Agency, and UConn Extension 
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Understanding and Preventing Winter Injury 

David Handley, Univ. of Maine Extension 
 
Although strawberries have been grown successfully in 
New England for well over 100 years, it is interesting to 
note that they are not particularly hardy plants. In early 
winter, before they have reached full dormancy, 
significant injury can occur at temperatures of 10° to 16° 
F, while in midwinter they can tolerate 0° to -8° F. 
Temperatures are often significantly colder than this 
during New England winters, and therefore strawberries 
could and likely would suffer significant injury if left 
exposed.  However, because of the low growth habit of 
the plants, and their tendency to grow in protected areas 
near wood lines in the wild, they are often covered with 
leaves and snow during the coldest parts of the winter, 
which insulates and protects the plants from extreme 
temperatures.  In cultivated beds, plants must also be 
protected, both directly, with insulating cover, and 
indirectly, through managing vigor throughout the season, 
in order to prevent winter injury from becoming a 
significant problem.  

How do cold temperatures injure plants? It’s all about 
water.  If water within the plant tissues freezes, expanding 
ice crystals destroy plant cells and tissues.  Additionally, 
if the plant loses too much water during the winter when 
its dry and windy, cells and tissue dehydrate, because 
plants cannot take up water when they are dormant and 
ground is frozen. 

Options for winter survival are limited from a plant 
perspective.  Many species avoid the problem by 
producing cold tolerant seeds in a single season then 
dying off as winter approaches, but others have adapted to 
tolerate the cold by preparing for it each year through a 
process called acclimation.  A plant’s ability to acclimate 
will determine its degree of hardiness. Successful 
acclimation is closely tied to the ability of a plant to 
reduce the amount of free water in its tissue, and to 
survive that lack of water for an extended duration. 
Examples of the means plants use to reduce their water 
content includes dropping leaves in the fall, and reducing 
water uptake from the roots. Within the plants, water may 
be compartmentalized in between cells where it is less 
likely to freeze and/or cause injury.  Solutes, such as 
sugars and salts can be concentrated in the cells to lower 
their freezing point. Likewise, water can be isolated and 
purified such that it can “supercool”, and be exposed to 
sub-freezing temperatures without crystallizing.  

But timing is everything, and plants must be able to both 
initiate these processes and recover from them at the 
appropriate moment each season. The start of the process 
of acclimation is determined by environmental cues, 
which occur in stages as the season progresses.  The first 

stage is usually initiated by shortened day length (actually 
lengthening dark periods) as fall approaches.  This is 
“sensed” by the leaves via a chemical known as 
phytochrome, which changes how it reacts with chemicals 
within the plant when its exposed to different lengths of 
light and dark periods. Based on this change, the plants 
will begin the process of going dormant. The second stage 
is brought on by decreasing temperatures, and will 
stimulate further processes in the plant to reduce water 
uptake and content, leading to dormancy.   

But once dormant, plants must have a mechanism to re-
initiate growth once the winter is past. This is determined 
through a combination of exposure to time and 
temperature known as a chilling requirement. A dormant 
plant must be exposed to a certain range of temperatures 
for a particular length of time in order to once again begin 
growing.  For most hardy plants, the range of temperature 
that counts toward a chilling requirement is 32° to 45° F.  
Temperatures higher or lower than this range don’t count; 
they simply extend the dormant period. The period of 
exposure necessary within the required range can vary 
from about 400 hours to over 1800 hours, depending on 
the plant species and variety. Chilling requirements for 
cultivated strawberries range from 400 hours to 600 
hours, depending on variety.  However, even with this 
mechanism in place, plants may break dormancy too early 
and become sensitive to freezing temperatures before 
winter is truly over.  For example, a low chilling 
requirement may be met well before the end of a long 
winter, and if a warm spell should occur in late winter, the 
plant could break dormancy, only to suffer when extreme 
cold temperatures suddenly return.  Often it is the winters 
that have late warm spells or widely fluctuating 
temperatures that result in high levels of winter damage, 
rather than those that are just very cold throughout.  

The severity of cold temperature injury can vary 
considerably, dependent upon several factors. If an 
extreme cold event occurs in early winter, before full 
dormancy is reached, damage is much more probable.  
Alternatively, should the extreme cold occur very late in 
the winter, after dormancy has begun to break, damage is 
also more likely.  The speed at which the temperature 
drops can also impact the likelihood of injury.  A gradual 
decline over days or weeks is less likely to cause injury 
than a sudden drop of many degrees in just a few hours.  
The duration of the cold period can also effect a plants 
ability to survive it. Exposure to extremes for a few hours 
or days is probably tolerable, but as it extends to weeks or 
months injury becomes more likely.  
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As an herbaceous, or non-woody plant, strawberries don’t 
achieve what is considered a true state of dormancy.  
Rather, they go into a quiescent state, or pseudo-
dormancy which offers some protection against extreme 
temperatures, but not to the degree that true dormancy 
provides. Should the plant tissues freeze during the 
winter, the effects will be apparent early in the spring.  
The beds will show weak, unthrifty growth, often most 
obvious anywhere the protective mulch has blown off or 
was applied too thin. Plants may be dead, or have small, 
short leaves and little new growth. To verify winter 
injury, as opposed to some other issue, pull up a few 
plants from the afflicted area that are still alive and cut 
through the crowns lengthwise, from top to bottom.  If 
there is brown or rusty discoloration within the fleshy 
white center tissue of the crown, winter injury is the 
correct diagnosis. The larger the discolored area, the more 
severe the injury, and the less likely the plant will be able 
to recover. If the tissue shows no discoloration, another 
factor may be the cause, such as red stele root rot or root 
weevils. 

Much can be done to prevent winter injury in strawberry 
beds, and growers should make every effort to see that 
their plantings face the lowest possible risk. Begin with 
site selection.  Plant beds in well–drained soils that are 
protected from extreme winds.  Snow cover during the 
winter is provides good insulation, and sites that tend to 
collect snow may be better protected.  Plant varieties that 
are known to be hardy, and avoid those with a reputation 
for winter injury. Avoid applications of nitrogen fertilizer 
to the beds late in the season, e.g. after mid-August, as 
this can stimulate late, lush growth and delay quiescence.  
Finally, protect the plants each winter with a thick cover 
of mulch.  

Apply mulch over the beds in the late fall after the plants 
are quiescent. A good indication of this occurs after a few 
hard frosts when the leaves turn reddish and collapse 
down around the crowns (usually late November). Straw, 
from oats, rye, barley or wheat is the most commonly 
used mulch. Do not use hay, because it contains weed 
seeds that will grow among the strawberries next spring. 

Be discriminating about your source of straw.  Straw from 
weedy fields will result in weed infestations in your 
strawberries. Two to five tons of straw per acre is 
recommended (approximately one ton of straw provides 
one inch of coverage per acre).  Use the higher rates if 
your fields are exposed and do not get consistent snow 
cover. The mulch layer should be approximately 6 inches 
deep over the plants. Several types of machines are 
available to break up straw bales and help distribute it 
over the beds. For plasticulture beds, fabric rowcovers are 
applied for protection over the beds rather than straw.  
While these sometimes do not offer consistent winter 
protection, they are much easier to work with in a 
plasticulture system.  Covers should be applied soon after 
quiescence, and be at least 1.25 oz. thick to provide 
adequate insulation.  Some manufacturers offer thicker 
covers specifically for winter protection. Be sure the 
edges of the cover are adequately weighted down with 
sand bags, or bury the edges to prevent the wind from 
dislodging them.   

Should winter injury be evident in the spring, in spite of 
your best efforts, some practices may help reduce the 
impacts of the damage, if the severity is not too great.  
Make sure the plants get plenty of water, especially if the 
conditions are dry, to compensate for the damage to the 
roots and vascular system.  Light applications of fertilizer, 
including nitrogen, soluble phosphorus, and the 
micronutrients zinc and boron may stimulate new growth 
in injured plants.  Finally, if the damage is severe, and the 
profitability of the bed is in question, it may be best to 
plow it down and put the field into rotation for planting in 
the future. Badly damaged plants will yield poorly, and 
will not produce healthy runners to bring the bed back 
into production next year.  

Understanding how cold temperatures can injure your 
strawberry plants and how they adapt to avoid that injury, 
provides you with management tools to encourage plant 
survival through New England winters and thus improve 
the odds of having a thriving bed each spring.  (Source: 
2017 New England Vegetable & Fruit Conference 
Proceedings) 

 
Managing Strawberry Root Problems For Improved Profitability and Sustainability on NYS Berry 

Farms: Using Entomopathogenic Nematodes to Control Strawberry Root Weevil Complex  
Laura McDermott, E. Shields, T. Testa, L. Pashow and A. Ivy, Cornell Cooperative Extension 

 
Strawberries, blueberries and raspberries are high value 
crops, with the cost of establishment ranging from 
$3,700–$8,500 per acre. Small fruit industry working 
groups have identified strawberry root disease complex, 
plant parasitic nematodes and soil insects as the biggest 
barriers behind weed control to continued success with 
strawberry production in the northeast United States. The 
inconspicuous nature of larval root feeding and its 
associated yield loss and plant death is often missed, or 

misdiagnosed as root disease, until large insect 
populations have developed and widespread crop losses 
are being suffered by the farmer (Figure 1). Root weevils 
have also been found in blueberry and raspberry 
plantings, but the extent of the problem in these crops is 
undocumented. The current lack of effective insecticides 
to control the weevil pests compounds the complex issue 
of root loss and related plant death. It is often difficult for 
farmers to separate the effects of insect damage from the 
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very similar symptoms caused by a variety of 
nutrition/pathogens/pest issues. Successful management 
requires an integrated approach utilizing identification, 
education, recommendations and applications. This article 
explains a two-year study, supported by the New York 
Farm Viability Institute (NYFVI). The first goal of the 
study is to catalogue the soil-borne barriers in strawberry 
plantings showing poor vigor using a thorough survey of 
soil and plant tissue characteristics. Future articles in the 
Fruit Quarterly will detail those findings.  

 
Figure 1. Strawberry field in northern NY. The middle of the 
rows at left show poor growth due to heavy infestation of black 
vine weevil. Rows at right are not infested and appear more 
vigorous with better spring regrowth. (Photo: A. Ivy). 

Understanding weevil pests 
The second goal of this project is to introduce native 
entomopathogenic nematodes to strawberry fields infested 
with root weevils. These nematodes parasitize certain soil 
insects. Significant progress has 
been made in the control of 
strawberry root weevil complex 
in those plantings where 
populations have been very high 
and insecticides are not effective. 
Root weevils are beetles in the 
snout beetle family in the genus 
Otiorhynchus. They are all 
serious pests of agricultural 
crops, and feed on the roots of 
over 100 different plants. They 
are difficult to control and 
manage, even with the use of soil 
insecticides. The three common 
root weevils affecting berries are 
rough strawberry root weevil, O. 
rugosostriatus, strawberry root 
weevil, O. ovatus, and black vine 
weevil, O. sulcatus. Black vine weevil has been a known 
pest of ornamental nursery plants for many decades.  

All root weevils in the genus Otiorhynchuslook similar in 
the adult form and as larvae. Adults are brown or black 

(Figure 2) and range from 0.2 inches in length (strawberry 
root weevil) to 0.4 inches in length (black vine weevil). 
The larvae are white or cream-colored and legless (Figure 
3).  

 
Figure 3. A, Root weevil larva; B, Glove tips (left) provide 
perspective on size of root weevil larvae (right) Photo A. Ivy). 

 

 
Figure 4. Leaf notching done by black vine weevil adults Photo: 
L. Pashow). 

The adults feed on foliage, and leaves a very distinctive 
half-moon chewing damage on leaves (Figure 4), while 
the larvae of all species feed on roots and actually cause 
the most damage. The adults reproduce 
parthenogenetically, meaning that virtually all of the 
adults are females. The elytra (forewings) are fused, 
leaving the adults flightless. This characteristic helps 
explain some of the tactical approaches to management. It 
also helps explain how the insects are moving from 
seemingly disparate strawberry production regions. It 
technically could take only the introduction of a single 
insect to start a new infestation on a farm. This 
introduction can occur through potted nursery stock 
brought onto the farm, or shared farming implements, etc. 
Farms that have nursery stock as part of their retail 
offerings, or those that have strawberry fields in close 

Figure 2. Adult 
root weevil, 
Otiorhynchus sp. 
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proximity to nursery fields or retail nursery sales yards, 
seem more prone to having infestations. Weevil insects 
also tend to prefer sandy soils to heavier loam soils (Loeb 
2007). It is really an issue of drainage, rather than soil 
type. Heavy soils with tile drainage also have problems. 

Due to the secretive nature of the adults, which feed only 
at night, and the root feeding of the larvae, new 
infestations go unnoticed for several years until the 
population has grown large enough to cause dieback in 
significant portions of the berry planting. Soil insecticides 
do not eradicate the population, but repeated applications 
of insecticides are able to keep populations at a tolerable 
economic level.  

Management using biocontrol 
The use of native entomopathogenic nematodes that are 
able to overwinter in cold climates came to northern NY 
berry growers’ attention because of a related 
Otiorhynchusspecies that attacks alfalfa in nine northern 
NY counties. Research and on-site application has shown 
that these nematodes can control devastating populations 
of the alfalfa snout beetle (Otiorhynchus ligustici) a close 
relative of the strawberry pest weevils. Over the past 25+ 
years, research has been focused on developing an 
effective biological control program for this insect using 
native persistent entomopathogenic nematodes isolated in 
NNY. The focus of this program was to develop a 
biological control program where entomopathogenic 
nematodes were introduced a single time for multiple year 
suppression of the alfalfa snout beetle. Techniques have 
been developed for farmers to rear their own nematodes 
and apply them through commercial spray equipment 
requiring only slight modifications. To date, 
approximately 14,000–16,000 acres have been treated 
with these native nematodes, which has resulted in control 
of the alfalfa snout beetle in northern NY.  

Since the root weevil complex attacking berries is also 
known to be sensitive to entomopathogenic nematodes, 
research and extension efforts have broadened to crops 
attacked by black vine weevil and strawberry root weevil. 
In two northern NY farms, native entomopathogenic 
nematodes were introduced a single time, and they are 
persisting for multiple growing seasons, causing a decline 
of the root weevils to a sub-economic level. There is an 
important difference between the native 
entomopathogenic nematodes and the commercially 
available nematodes. The native nematodes are able to 
overwinter, requiring far fewer applications and resulting 
in a cost savings.  

Research has shown that the native nematodes need to be 
applied only once, at a cost of $150/acre (producer-
reared; $300/acre if purchased ready to apply), and they 
continually suppress the soil insect complex for many 
years. Subsequent research has shown the same strategy is 
effective against the root weevil complex in upland 

cranberry production, and is being tested against white 
grubs in both grapes and in turf. These successes 
encouraged the development of this research project in the 
berry production system. 

Application 
The beneficial parasitic nematodes used in the berry farm 
applications were raised in Dr. Elson Shields’ Cornell 
University laboratory, but a lab environment is not a 
requirement for raising these biocontrol agents. Several 
dairy farmers in northern NY have successfully raised 
their own nematodes for the purpose of controlling alfalfa 
snout beetle. The nematodes are introduced into cups of 
wax worms, which they promptly parasitize and are then 
able to reproduce. The cups of wax worms need to be kept 
at temperatures between 65–75°F for approximately 3 
weeks. When juvenile infective nematodes emerge from 
the deceased wax worms, the field application process can 
begin. Mary DeBeer, a partner with her father Ronald in 
DeBeer Seeds and Spraying, Moira, NY, started a 
business raising the nematodes to make them available 
commercially to farmers that want to apply but not raise 
their own biocontrol agents.  

 
Figure 5. Extension Specialist Amy Ivy rinsing beneficial 
nematodes through a screen into a solution prior to field 
application (photo: L. McDermott). 

 
Figure 6. Evening application of insect-attacking nematodes to 
control black vine weevil larvae is made using boom sprayer 
with filters and screens removed fro nozzles (photo: L. 
McDermott). 
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The first application step is to screen the wax worms and 
media out of the nematode mix. This involves rinsing the 
substrate through doubled window screen, to wash the 
nematodes into a solution that will be applied to the field 
(Figure 5). The best results are achieved if application is 
in the evening, as this helps prevent nematode death from 
UV exposure from the sun and desiccation from warm 
temperatures. The nematode solution can be made using a 
normal, thoroughly rinsed, boom sprayer with all filters 
and screens removed from the nozzles. The grower in our 
demonstration left a control plot to gauge effectiveness 
against the nematode application site (Figure 6).  

Scouting for root weevil infestations 
Root weevil larvae are easiest to see in the spring. Adult 
root weevils can be present after harvest; however, 
traditional chemical control measures of the adults should 
be taken early, before egg laying begins in late spring. 
Eggs that were laid in the soil prior to or during harvest 
will hatch into young larvae that begin feeding on roots in 
the fall. Root weevil larvae overwinter 2–8 inches deep in 
the soil. You can scout for root weevil larvae in the fall, 
but they are even smaller than in the spring and very 
difficult to see. Black vine weevils (BVW) can be found 
throughout the state, while strawberry root weevil (SRW) 
has been found in the primary fruit growing regions and 
less consistently. Still, these pests seem transient. 

Ongoing surveys for root problems in strawberries has 
revealed inconsistent and unpredictable populations in 
eastern NY.  

To scout for these pests, follow the protocol below: 
• In the spring, watch for areas of weak growth. Dig in the 
root zones, checking for the white grub-like root weevil 
larvae. 

• When weevil adults emerge, watch for leaf notching, 
especially on sucker growth near the ground. 

• After dark on warm, calm nights, scout fields with a 
flashlight. Black vine and strawberry root weevils will be 
found feeding on top of the foliage. 

• Look for adults in the dead plant material and weeds at 
the base of plants. 

• In the fall, check areas that show weak growth and 
redden prematurely. The larvae can be found in the fall, 
but are much smaller than in the spring. 

References 
Loeb, G. 2007. Overview of the biology and management 

of root weevils. The New York Berry News online 
Newsletter. 5(11): 18–20. 

(Source: NY Fruit Quarterly, Vol. 25, No. 2, Summer 
2017) 

 
RASPBERRIES/BLACKBERRIES 

 
Choosing the Best Raspberry Cultivard for High Tunnel Production 

Eric Hanson, Michigan State Extension 
 
High tunnels allow raspberry growing in a warmer, drier 
and less windy environment. Harvest can begin earlier 
and continue later than in the open field. Yields and fruit 
quality are increased and most fungal diseases are 
suppressed. However, tunnels can increase some diseases 
(powdery milder) and pests (spider mites, white flies). 
Since tunnels substantially increase production costs, 
benefits need to be maximized. This means variety 
choices are very important.  

We have observed different raspberry varieties in 
Haygrove interconnected tunnels for over 10 years. The 
tunnels are left uncovered  each winter. Some varieties 
have been grown in-ground and others in 3-gallon pots 
with bark/peat media. Most varieties have been grown for 
primocane fruit, but some have been pruned for 
primocane plus floricane fruiting, and some floricane 
fruiting types have been included for comparisons. 
Although our observations below were made in high 
tunnels, varietal differences seem to be similar to those in 
open fields, so growers considering field production can 
use this information as a general guide as well.  

 

SUGGESTED TYPES FOR TUNNELS  
(earliest to latest primocane fruit) 

JOAN J is a very early variety with darker red fruit and 
thornless canes. Fruit are medium to large and firm with 
an excellent flavor. The only drawbacks we have seen is 
lower vigor cane growth the dark color that does not 
appeal to some customers.   

POLKA has been perhaps the best early season variety for 
us. It is just a day or two later than Joan J. Primocane fruit 
are medium to large, firm, medium red and glossy, and 
have an excellent flavor. Yields are moderate to high. 
Plants are very susceptible to leafhopper damage but may 
have resistance to tomato ringspot virus or the dagger 
nematode vector.  

HIMBO TOP is extremely productive with tall, open 
canes. Primocane fruit mature in the early mid-season and 
are large, somewhat soft, with a bright light red color and 
only average flavor. Shelf-life is somewhat limited by 
lack of firmness.  

CAROLINE matures in the early mid-season and has 
been a useful open field variety in many short season 
areas. Strengths are very high yields, excellent flavor, and 
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some gray mold tolerance. Fruit have only medium 
firmness though, and plants have a tendency to produce 
too many canes, which is a drawback in pot culture.  

JOSEPHINE has been a good mid- to late season variety 
in open fields. It is very productive with tall canes and 
very large, firm, tasty berries. A drawback is that the very 
dark red color is not appealing to some consumers.  

NOVA is a floricane fruiting variety that can yields a 
small, late primocane crop. Floricane yields are very high. 
Fruit are large, firm, and glossy red in color, but only 
have average flavor. Primocane fruit are similar to 
floricane fruit. 

ENCORE is a late floricane fruiting variety. Yields are 
very high and fruit size, firmness and flavor are very 
good.  

NEWER PRIMOCANE TYPES 

ADDISON (MD, 2016). We planted this variety in pots in 
2017. On first observation of primocane fruit are 
impressive; large, very firm with a very good flavor. Fruit 
are conical in shape and very dark red with a slight gloss. 
Canes are sturdy and upright with prominent thorns.  

BP-1 (Italy, 2012) is a very early maturing type that has 
not performed well for us.  Berries have a nice flavor but 
are somewhat dark and soft, with a tendency to crumble. 
Canes were short and branched so the potential for 
floricane production seems low.  

CRIMSON NIGHT (NY 2012) was developed as a 
specialty berry due to its very dark red color. Berries have 
a very good flavor. Yields in pots have been moderate. 
Harvest time appears similar to Heritage or later. Berries 
have an attractive uniform color and shape, and glossy 
surface.  

DOUBLE GOLD (NY 2012) has unusual golden 
champagne color berries and is suggested for farm 
marketers and homeowners looking for a unique color. 
Potted plants produced moderate yields. Berries were 
medium in size, with an attractive, uniform shape and 
pleasant flavor, but somewhat soft. Primocane harvest is 
late. 

IMARA (The Netherlands) has very high quality fruit that 
appear to ripen in the mid-season. Berries are very firm 
with a uniform medium red color, glossy surface and 
excellent flavor. Primocane and floricane yields were very 
high and berries from both seasons had excellent shelf 
life.  

KOKANEE (OR, 2017). We just potted this variety in 
2017. On first observation, primocane fruit appear to 
ripen in mid-season, and are large, flavorful, medium 
firmness, and a lighter red, somewhat glossy surface.  

KWELI (The Netherlands) is a mid-season type that has 
stood out in pot culture. Berries were very firm with a 
uniform medium red color, excellent flavor, and very 
good shelf life. Kweli produced high yields of both 
floricane and primocane fruit, and has promise for double 
cropping. 

KWANZA (The Nethlands) is a late season type that has 
been very vigorous and productive in pots. Berries were 
very large, round, and lighter red with a glossy surface.  
Drupelets are large giving berries a coarse appearance. 
Flavor and firmness are exceptional and berries had an 
excellent shelf-life. Since the primocane crop is late, 
Kwanza may have limited value in short season areas 
except under tunnels or perhaps for floricane cropping 
(hardiness is not known). 

NANTAHALA (NC 2010).  Nantahala is late season type 
with large, light to medium red berries with a dull finish 
and excellent flavor.  In pot culture, yields were modest 
and berries were relatively susceptible to gray mold and 
powdery mildew, and some double fruit occurred. 
Primocane fruit mature too late for good yields in short 
season areas.   

VINTAGE (OR 2013). This new type appears to mature 
in the late mid-season. Yields from potted plants have 
only been low to average. Berries are a very attractive 
bright, medium red color, with excellent flavor and 
uniform shape. Firmness was only average and berries 
appeared somewhat susceptible to gray mold. (Source: 
2017 New England Vegetable & Fruit Conference 
Proceedings) 

 
Alternative Methods of Primocane Management for Primocane-Fruiting Blackberries and Raspberries 

Fumiomi Takeda, USDA Appalachian Fruit Experiment Station, WV 
 

In most northern areas blackberries cannot be 
commercially grown unless the canes are protected from 
severe winter conditions (Takeda et al., 2008).  This 
limitation can be overcome by: 1) protecting floricane-
fruiting varieties from winter conditions in heated tunnels; 
2) growing plants on the Rotating Cross-Arm (RCA) 
trellis and covering them with heavy rowcover in winter 
(Takeda et al., 2008), or 3) growing new primocane-
fruiting (PF) blackberries.  To date, pruning and tipping 
practices have been used to increase yield in PF 
blackberries (Drake and Clark, 2003; Strik et al., 2008; 

Thompson et al., 2009).  Typically, unpruned or untipped 
primocanes produce a single inflorescence (flower 
cluster).  Growers have used a combination of pruning 
back the primocanes and then tipping the lateral shoots 
prior to bloom to increase branching and plant yield 
(Thompson et al., 2009). We thought that primocane-
fruiting (PF) blackberries can be manipulated by other 
means to enhance their cropping potential, thus 
eliminating the need for hard pruning and soft tipping.  
Lateral shoot numbers can be increased by bending the 
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primocane as previously shown with floricane-fruiting 
blackberries (Takeda and Peterson, 1999).   

The objectives of this study were:  1) Study the effects of 
bending primocanes, forcing them to grow horizontally on 
a static post with two cross arms, and soft-tipping 
primocanes when they have grown horizontally for 1 to 
1.5 m; 2) Study the effects of removing leaves from 
horizontally-oriented primocanes on side shoot 
emergence; and 3) Compare yield and harvest time of 
blackberries grown using different primocane 
management methods. 

A patent method was used to train the primocanes of 
‘Prime-Ark 45’ and ‘Prime-Ark Traveler’ blackberry 
(Fig. 1).  
Fig. 1.  Illustrations showing the process of primocane 
manipulation and the potential change in the development of 
fruiting shoots on bent primocanes (U.S. Patent No. 9,357,716 
B1). 

 

Fig. 2.  This photograph shows bent primocanes with most of 
their leaves removed.  Many of the buds at the leaf axil broke 
within several weeks. 

In addition, to bending the primocanes, the leaves were 
taken off from the bent primocanes (Fig. 2).  Our findings 
indicated that leaf removal stimulated more of the buds to 

push.  The shoots that developed on bent primocanes were 
reproductive and produced a cluster of flowers in one 
month after bending and defoliation.   An increase in 
flower shoot numbers on bent and defoliated primocanes 
was also observed in primocane-fruiting red raspberry 
(Fig. 3). 

The study conducted in 2016 indicated that ‘Prime-Ark 
Traveler’ responded more favorably to the alternative 
primocane management by developing more fruiting 
shoots on bent primocanes.  We also observed that the 
initial flush of spring-emerging primocanes responded 
quite differently to cane bending then the primocanes 
from the second flush.  The primocanes from the first 
flush usually terminated in a large inflorescence upon 
reaching a height of no more than 1.5-m-tall whereas the 
primocanes from the second flush grew 2-m tall or more 
before an inflorescence developed terminally.  When the 
primocanes from the second flush growth were bent and 
defoliated once they had grown to 2 m or more, many 
flower shoots developed (Fig. 2).  In the case of 
primocane-fruiting red raspberry, cane bending and 
defoliation stimulated flower shoots along the entire 
length of 2.5-m-long bent primocanes.  As many as 25 
flower shoots were observed.   

The findings from this research represents an important 
step towards the development of horticultural practices 
for primocane-fruiting blackberries.  These horticultural 
tools will enable growers to advance or delay harvest time 
and potentially help in increasing yields.  Our research 
has also provided new information to assist research 
activities geared towards canopy management strategies 
for berry crops that improve production efficiency, 
quality, and tolerance of abiotic stresses.  Products that 
will be derived from this project include lower risk of 
crop loss through a better understanding of the biology 
underlying plant response to cane manipulation.  Findings 
could lead to increasing blackberry production in non-
traditional production areas.   

Summary:  In 2016 and 2017, we conducted a study on 
‘Prime-Ark 45’ and ‘Prime-Ark Traveler’ to determine 
the effects of primocane bending and defoliation on 
subsequent flowering and fruit development.  Our 
findings indicated that leaf removal stimulated more of 
the buds to push.  The shoots that developed on bent 
primocanes were reproductive and produced a cluster of 
flowers in one month after bending and defoliation.   An 
increase in flower shoot numbers on bent and defoliated 
primocanes was also observed in primocane-fruiting red 
raspberry.  Of the two cultivars evaluated in this study, 
‘Prime-Ark Traveler’ responded more favorably to the 
alternative primocane management by developing more 
fruiting shoots on bent primocanes.  We also observed 
that the initial flush of spring-emerging primocanes 
responded quite differently to cane bending then the 
primocanes from the second flush.   
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                          a                                        b                                                 c                                                d           
Fig. 3.  Effect of primocane training on growth and flower location.  a:  Note the untipped primocane can grow as much as 10 feet tall 
and produce flowers only at the tip.  b:  Tipped primocanes with several lateral shoots.  c:  Bent primocanes with many flower shoots. 
d:  Bent primocanes of primocane-fruiting raspberry showing the development of flower shoots from near the soil-line to the distal end 
of  8-ft long bent primocanes. 

Literature cited: 

Drake, C.A. and J.R. Clark.  2003.  Effects of pruning and cropping on field-grown primocane-fruiting blackberries.  
HortScience 38:260-262.  

Strik, B., et. al.  2008.  Management of primo-cane-fruiting blackberry to maximize yield and extend the fruiting season.  
Acta Horticulturae 777:423-428. 

Takeda, F., et. al.  2008.  Row covers improve winter survival and production of western trailing ‘Siskiyou’ blackberry in 
the Eastern United States.  HortTechnology 18:575-582.   

Takeda, F.  2016.  Method and apparatus for primocane management.  US Patent No. 9,357,716 (issued June 7, 2016) 

Thompson, E., et. al.  2009.  High tunnel versus open field:  Management of primocane-fruiting blackberry using 
pruning and tipping to increase yield and extend the fruiting season.  HortScience 44:1581-1587. 

(Source: 2017 New England Vegetable & Fruit Conference Proceedings) 
 
BLUEBERRIES 
 

Blueberry Varieties I Like 
Eric Hanson, Michigan State Extension 

 
Several new blueberry varieties have been released in the 
last decade and even more may become available in the 
next ten years. This is good news for growers because 
more choices are available, but choosing the best varieties 
for your location is challenging because available 
information on newer types is limited.  

The primary need in New England is winter hardiness. 
New England ranges in USDA hardiness zones from 7a (0 
to 5 oF minimum) along coastal regions in southern states 
to 3b (-35 to -30 oF) in the northern interior. Most 
northern highbush blueberries do best in USDA hardiness 
zones warmer than 5b. Zones 5a or colder may result in 
periodic winter injury so growers may have the most 
success with half-high blueberries. These are hybrids of 
highbush blueberries (Vaccinium corymbosum) and 
lowbush blueberries (Vaccinium angustifolium). Plants 

are shorter (2 to 5 feet tall) but more hardy than most 
highbush varieties. Hardiness zones are based on average 
winter minimum temperatures, but growing season length 
can also affect blueberry success. Blueberries do best with 
more than 160 frost free days and shorter growing seasons 
often do not allow bushes to fully acclimate for winter.  
Local topography also influences the likelihood of winter 
and spring cold damage.  Once you have identified 
varieties that should tolerate your climate, you can begin 
to narrow your choices based on other traits, such as 
productivity, fruit quality, harvest season, and disease 
tolerance.  

Varieties that should do well in much of New England are 
described in Table 1. To narrow your choices, consult 
your local Extension experts and also observed what has 
performed well for other growers in your area. Make sure 
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to consider varieties that are adequately hardy for your 
location. We have also included descriptions of newer 
varieties. These are recent releases that have not been 
tested adequately to recommend, but should be trialed on 
a small scale. 

Early-season   

‘Duke’ is the best early variety for warmer areas, and has 
replaced older types such as ‘Earliblue’ and ‘Bluetta’ in 
most areas. It is high yielding and produces large firm 
fruit that store well, have a nice mild flavor and can be 
machine picked. It is less hardy so may not do well in 
zone 5 or colder. ‘Bluejay’ is another good choice for 
warmer areas, although yields can be inconsistent. Berries 
have excellent overall quality and bushes are upright 
growing and harvest well mechanically. ‘Northland’ and 
‘Patriot’ are two older very hardy types for cold areas. 
They grow about 4 feet tall, and are very productive but 
berries are soft. ‘Northland’ is earlier than ‘Patriot’ but 
berries are small and darker. ‘Patriot’ produces larger 
berries with a nice flavor. ‘Polaris’ and ‘St Cloud’ are two 
other hardy half-high types that mature in the early season 
and produce firmer fruit than ‘Northland’ or ‘Patriot’. 
Polaris fruit are large and flavorful, and bushes grow to 
about 4 feet tall.  

Newer early-season types that show promise include 
‘Blueribbon’, which was released by Fall Creek Nursery 
in Oregon in 2012. Blueribbon matures between Duke 
and Draper and reportedly has high yields and exceptional 
flavor. Blueribbon is expected to be only as hardy as 
Legacy, which would be a problem in most of New 
England. ‘Sweetheart’ (New Jersey, 2011) is a very early 
type with good firmness and superior flavor, but fruit may 
be somewhat small, variable in color and soft. Huron 
(Michigan, 2009) as an early midseason type (between 
Duke and Draper) that appears hardier and a more 
consistent producer than Duke, with medium to large 
flavorful berries. Like ‘Duke’, ‘Huron’ blooms late to 
avoid spring frost damage.   

Mid-season 

‘Bluecrop’ is still worthy of planting in warmer locations 
for its high yields and large fruit. Fruit have good flavor, 
but they do not store for long. The bushes are moderately 
hardy, 4-6 feet tall and somewhat spreading. ‘Draper’ is a 
newer variety that ripens before ‘Bluecrop’. It often is not 
as high yielding, but berries have excellent flavor and 
firmness, and store for a long time. The bushes are 
somewhat slow growing and less vigorous than most 
varieties, but appear to be as hardy as ‘Bluecrop’. ‘Sierra’ 
and ‘Toro’ are good mid-season types for warmer New 
England locations.   

Mid-season types to consider for cold locations include 
the highbush ‘Blueray’ and the half-high ‘Chippewa’. 
‘Blueray’ is hardier than ‘Bluecrop’ and productive, but 
berry quality is not as high and the bushes produce many 
canes and take extra time to prune. ‘Chippewa’ is very 
hardy and grows to 4-5 feet. ‘Superior is a newer (2009) 
half-high from Minnesota that matures in the late mid-
season. It is very hardy, with good fruit quality and grows 
to 5 feet tall.  

New mid-season types include ‘Razz’ (New Jersey, 2011) 
and ‘Top Shelf’ and ‘Clockwork’ (Fall Creek Nursery, 
2012). Reports indicate ‘Razz’ is a reliable producer with 
medium to large fruit. Berries have average firmness and 
may not store well. The name relates to the flavor, which 
has raspberry overtones. Hardiness of ‘Razz’ is not 
known. ‘Top Shelf’ and ‘Clockwork’ ripen with ‘Draper’. 
‘Top Shelf’ is meant for hand picking and has excellent 
size and flavor (‘Draper’ is a parent). ‘Clockwork’ was 
developed for processing because berries are smaller and 
ripen all at once for machine picking. Hardiness of ‘Top 
Shelf’ and ‘Clockwork’ is not known but based on their 
parentage, they are expected to be similar to ‘Legacy’.  

Late season 
Some varieties to consider for the late season, in order of 
ripening. include ‘Nelson’, ‘Jersey’ ‘Legacy’, ‘Liberty’, 
‘Elliott’ and ‘Aurora’. Nelson has excellent overall 
quality but is a little less hardy so yields have been site 
specific. Jersey is a reliable hardy producer but berries are 
small and soft. ‘Legacy’ is a very productive, high quality 
variety that matures with Nelson but has a long picking 
season. Hardiness is limited; ‘Legacy’ will do well only in 
the mildest New England locations. ‘Liberty’ is a newer 
type that ripens a little before ‘Elliott’ but has much better 
flavor and storability. ‘Liberty’ should do well in warmer 
locations. Elliott is very late maturing and extremely 
productive, and as hardy as Jersey, but berries have 
marginal flavor. ‘Aurora’ is the latest variety available. It 
is as hardy as the other late types and productive. Berries 
are somewhat tart. 

Two new late-midseason types released by Michigan 
State University in 2013 are ‘Osorno’ and ‘Calypso’. 
‘Osorno’ has yielded very well in various locations and 
has exceptional fruit quality. ‘Calypso’ also has shown 
high yields and quality in diverse test locations. ‘Osorno’ 
and ‘Calypso’ are hardier than ‘Legacy’, but may not do 
well in very cold sites. Two new types from Fall Creek 
Nursery are ‘Cargo’ and ‘Last Call’. ‘Cargo ripens a little 
before ‘Elliott’ and ‘LastCall’ comes in with Elliott. Keep 
in mind that very late ripening types may not do well 
where the growing season is short.  (Source: 2017 New 
England Vegetable & Fruit Conference Proceedings) 
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GRAPE 
 

Seedless Table Grape Trial Report 2011 
Judith Reith-Rozelle, University of Wisconsin-Madison 

 
Seedless table grapes can be grown in Wisconsin with careful management and selection of varieties for the zones in 
each area. Breeding programs across the country are releasing new winter-hardy selections and several older hardy 
Elmer Swenson varieties are once again being planted. 

The major limiting factors in producing seedless table grapes in any temperate climate is the ability of the vines to 
survive the cold, freezing temperatures of northern regions, late spring frost, and fluctuating rain fall. The cropping 
loads, disease infections, and drought also impacted cold hardiness. Each of these factors  

stress the plants and decrease the vines ability to strong develop overwintering capacities. 

The length of the growing season or ripening period also dictates what cultivars can be grown in regions where the frost-
free days may be fewer than 150 days. The growing season is determined by the dates of the first and last frost of any 
one-year. 

This reports identifies the seedless table grape varieties that have been trialed at the University of Wisconsin–Madison, 
West Madison Agricultural Research Station since 2007. Fifteen varieties were planted in June of 2007. Five years later 
12 cultivars are still in the trial and all produced abundant fruit in 2011. 

Seedless Table Grape Cultivars – In Trial Summer of 2011 
The following data was collected during the growing season 2011 

 
 ‘Canadice’ 
• Fruit rose colored, red, mid-size, sweet, complex, spicy taste, 20 brix when ripe 
• Good resistance to downy mildew/powdery mildew 
• Mid-season harvest, held well on vine – 9/1 - 10/10, good storage potential 
• Clusters 0.480 lbs. Average vine 17.87 lbs. Vines medium vigor 
• Medium winter hardiness, good management of fruit load, increases winter hardiness 

 
 ‘Einset’ 
• Fruit light rose of med-size, very spicy, fruity, clear, clean taste, 20 to 21 brix when ripe 
• Good resistance to downy mildew/powdery mildew  
• Early harvest, held well on vine – 8/29 -10/1, good storage potential 
• Clusters 0.338 lbs., average vine 13.12 lbs. 
• Vines vigorous, slow to develop 
• Excellent winter hardiness, good management of vines and fruit load Seedless Table Grape  

 
 ‘Reliance’ 
• Fruit soft rose with blush of green, very beautiful, complex flavors, problem with uniform ripening, 
ripe 18 to 19 brix, brix first harvest 18.5 
• Good resistance to downy and powdery mildew, controlled with sprays 
• Mid/late season harvest; held well on vine – 9/14 – 10/1 
• Clusters 0.588 lbs. 
• Vines very vigorous 
• High winter hardiness 
 
 ‘Somerset Seedless’ 
• Fruit rose colored, very complex flavor, quite sweet, ripe 19.5 to 20.0  
• Good resistance to downy and powdery mildew, any outbreaks controlled by sprays 
• Early season harvest, first to ripen, eight harvests – 8/25 – 9/16 
• Clusters 0.262 lbs., berries small 
• Vines very vigorous – needs to be on high cordon 
• Excellent winter hardiness 
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 ‘Vanessa’ 
• Fruit deep rose, red, with very spicy, complex, sweet taste, ripe at 19 to 20 brix 
• Susceptibility to downy mildew low, powdery mildew medium, sprays control outbreaks 
• Early season harvest, right after Somerset, eight weeks of harvest 8/25 ‐ 19/19, good storage 
• Clusters 0.342 lbs. 
• Vines medium vigor 
• Good winter hardiness – excellent with good vine management 
 

 ‘Himrod’ 
• Fruit clear green/white, sweet, clear taste of “green grape” 
• Good resistance to downy mildew, susceptible to powdery mildew, sprays control outbreaks easily 
• Early harvest, 4 week harvest, excellent storage 
• Clusters 0.285 lbs. 
• Vines vigorous 
• Excellent winter hardiness 
 
 ‘Interlaken’ 
• Fruit deep green, very sweet with undertones of spices ‐ ginger 
• Good downy mildew resistance, very low susceptibility to powdery mildew, sprays control outbreaks 
easily 
• Mid-season harvest, held well on vine 9/1 ‐ 10/10, good storage potential 
• Clusters 0.325 lbs. 
• Vines medium vigor 
• Medium winter hardiness 
 
 ‘Lakemont’ 
• Fruit green with no blush, very sweet when fully ripe  
• Good downy mildew resistance, very low susceptibility to powdery  
mildew, sprays control any outbreaks 
• Mid‐season harvest, held well on vine 9/8 – 10/10, good storage potential 
• Clusters 0.359 lbs. 
• Vines medium vigor 
• Medium winter hardiness 
 
 ‘Marquis’ 
• Fruit deep green, with light, sweet taste, spicy undertones 
• Medium susceptibility to downy and powdery mildew, controlled with sprays 
• Late season harvest, short season harvest 9/14 ‐ 9/16 
• Clusters 0.340 lbs. 
• Vines Medium vigor 
• Excellent winter hardiness 
 

 ‘Mars’ 
• Fruit deep purple, a bit astringent, clear fruity taste, ripe15 to 17 brix 
• Susceptible to downy mildew and powdery mildew, sprays control out 
• Mid/late season harvest 
• Cluster 0.475 lbs., trouble with ripening, manage fruit load 
• Vines very vigorous, high cordon 
• Excellent winter hardiness 

 
 ‘Trollhaugen’ 
• Deep purple, spicy, complex taste and very crisp, ripe at 19 to 21 brix 
• Susceptible to downy and powdery mildew, controlled with sprays 
• Early season harvest, right after Somerset, good storage potential 
• Clusters .229 lb., held well on vine 8/29 – 9/19, good storage potential 
• Vines medium vigor 
• Excellent winter hardiness 
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 ‘Venus’ 
• Deep purple, spicy, complex taste and very crisp, ripe at 19 to 21 brix,  
• Susceptible to downy and powdery mildew, controlled with sprays 
• Early season harvest, right after Somerset 
• Clusters .229 lb., harvest period 9/9 – 10/1, good storage potential 
• Vines medium vigor 
• Medium/Excellent winter hardiness 
 

One note on determining ripeness of seedless table grapes; ripeness does not depend on the same parameters as wine 
grapes. Harvest and ripeness is determined best by tasting, checking color and then a brix test if one wishes to record 
sugar levels at harvest.  Tasting, tasting, and more tasting is the most important parameter in determining table grape 
ripeness.  
 
Brix levels were taken on all of the grapes above to determine the ultimate sugar levels of all varieties.  Brix levels begin 
to fall when quality begins to decline. With measurements over time, a time‐line for harvest extension can be plotted. 
 
For more information on growing grapes and to find a list of future grape training session, check out the following web 
sites: 
• Wisconsin Grape Growers Association web site: http://wigrapes.org  
• University of Wisconsin – Madison: http://universitydisplaygardens.com  
• University of Wisconsin – Madison: http://www.fruit.wisc.edu  
(Source: University of Wisconsin Fruit Program website: https://fruit.wisc.edu/grapes/#variety)  
 
 
GENERAL INFO 

 
National Team Will Present Latest Information On Biological Control Of Spotted Wing Drosophila 

Rufus Isaacs, Michigan State Univ. 
The free Feb. 23, 2018, webinar will include an update on 
spotted wing Drosophila research in Michigan. 
 

 

 

 

 

 

 

 

 

Female spotted wing Drosophila. Photo by Danielle Kirkpatrick, 
MSU Entomology. 

A team of researchers from across the United States, 
including those from Michigan State University 
Department of Entomology, has been collaborating to 
improve management of spotted wing Drosophila. This 
invasive pest has challenged producers of berries and 
cherries across the United States and around the world in 
recent years. A key component of the project is to learn 
the role of biological control in controlling spotted wing 
Drosophila and to discover new biocontrol agents. 

To update growers and other stakeholders, the team will 
report on the current state of their research during a one-
hour webinar on Feb. 23, 2018, from 12 to 1 p.m. Titled 
“Good Bugs vs Bad: Using Biological Controls in SWD 
Management,” this webinar will include an overview of 
the project, an update on the native biocontrol agents that 
have been found in surveys at farms from Oregon to 
Maine, and the latest information on their search for 
parasitic wasps from Asia. Heather Leach of MSU 
Entomology will be one of the presenters on the webinar 
and will give an update on research in Michigan. 

This webinar is free and open to all thanks to funding 
from the USDA Specialty Crop Research Initiative. 
Register with your name and email address at Good Bugs 
vs Bad: Using Biological Controls in SWD Management. 

 
(Source: MSU Extension Fruit & Nut News, Jan. 9, 2018)
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Spotted Lanternfly 
Tawny Simiski, UMass Extenson 

 
 

Pest: Spotted Lanternfly  
Order: Hemiptera 
Family: Fulgoridae 
** Report if Found ** 

Host/Range 
The spotted lanternfly (Lycorma delicatula), also known 
as a lanternmoth, is neither a fly nor a moth. This insect is 
a member of the Order Hemiptera (true bugs, cicadas, 
hoppers, aphids, and others) and the Family Fulgoridae, 
also known as planthoppers. This insect is a nonnative 
species first detected in the United States in Berks 
County, Pennsylvania and confirmed on September 22, 
2014. The spotted lanternfly is not currently found in 
Massachusetts. Until recently, the spotted lanternfly was 
only known to Pennsylvania in the United States. In 
November 2017, a single individual lanternfly was found 
in each of Delaware (Nov. 20, 2017) and New York (Nov. 
29, 2017). 

The spotted lanternfly is considered native to China, 
India, and Vietnam. It has been introduced as a nonnative 
insect to South Korea and Japan, prior to its detection in 
the United States. In South Korea, it is considered 
invasive and a pest of grapes and peaches. A 2014 United 
States Department of Agriculture (USDA) Animal and 
Plant Health Inspection Service (APHIS) bulletin states 
that the Pennsylvania Department of Agriculture found 
significant populations of the spotted lanternfly at 
multiple properties at the time of its detection, including 
residential properties and a commercial property with a 
specialty stone business. That particular company was 
stated to import over 150 shipments from China, India, 
and Brazil annually, according to the USDA APHIS 
bulletin. 

The spotted lanternfly has been reported from over 70 
species of plants, including the following: 

• Tree of heaven (Ailanthus altissima) (preferred host) 
• Apple (Malus spp.) 
• Plum, cherry, peach, apricot (Prunus spp.) 
• Grape (Vitis spp.) 
• Pine (Pinus spp.) and others 

Adults are found on tree of heaven (Ailanthus altissima) 
which is an invasive plant. In the fall in Pennsylvania, 
adult spotted lanternfly prefer to feed and mate on tree of 
heaven when compared to other host plants. That being 
said, proximity to tree of heaven did not significantly 
influence the number of spotted lanternfly found on other 
hosts in a 2015-2016 host plant evaluation conducted in 

PA. (After spending time on tree of heaven, the insects 
disperse in the local area to lay eggs just about anywhere.) 

Other hosts reported for this insect include: American 
beech (Fagus grandifolia), Americanlinden(Tilia 
americana), American sycamore(Platanus occidentalis), 
big-toothed aspen (Populus grandidentata), black birch 
(Betula lenta), black cherry(Prunus serotina), black 
gum(Nyssa sylvatica), black walnut(Juglans nigra), 
dogwood(Cornus spp.), Japanese snowbell(Styrax 
japonicus), maple (Acer spp.), oak(Quercus spp.), paper 
birch (Betula papyrifera), pignut hickory (Carya glabra), 
sassafras (Sassafras albidum), serviceberry(Amelanchier 
canadensis), slippery elm (Ulmus rubra), tulip 
poplar(Liriodendron tulipifera), white ash (Fraxinus 
americana), and willow(Salix spp.). 

Description/Life Cycle 
Adults are 1 inch long and ½ inch wide at rest. The 
forewing is gray with black spots of varying sizes and the 
wing tips have black spots outlined in gray. Hind wings 
have contrasting patches of red and black with a white 
band. The legs and head are black, and the abdomen is 
yellow with black bands. Early instars (immature stages; 
1st, 2nd, and 3rd instar) are black with white spots. By the 
last immature stage, the 4th instar, they develop red 
patches in addition to the black color with white spots. 
This is the last immature stage before they mature into an 
adult. Both the immature insect and the adult are quite 
visually striking. Adults are especially so when they have 
been startled and expose the bright red coloration on the 
hind wings. When the adult is at rest, particularly on the 
trunk of the tree of heaven, their gray, spotted color may 
actually cause them to blend in with their surroundings. 
Freshly laid egg masses appear as if coated with a white 
substance. As they age, the egg masses look as if they are 
coated with gray mud, which eventually takes on a 
dry/cracked appearance. Very old egg masses may look 
like rows of 30-50 brown seed-like structures aligned 
vertically in columns. Coated egg masses may look like 
“weird gypsy moth egg masses”, but they are not. 

This insect has not been found in Massachusetts at this 
time and therefore the timing of its life cycle may be 
different locally from as described here. As with most 
insects, the timing of their life cycle can vary slightly 
given local temperatures. The following information is 
based on observations reported from Pennsylvania. 

There is one generation per year. Spotted lanternfly eggs 
are the stage that overwinter. In Pennsylvania, these eggs 
hatch sometime in May and nymphs (immatures) undergo 
four instars. 1st, 2nd, and 3rd instars are black with white 
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spots. These immatures will feed on the various host 
plants listed above, depending upon availability. In PA, 
these early instars have been found to move up and down 
the host plant on a daily basis as they feed. This makes 
capturing some of them with sticky bands placed around 
host plants such as tree of heaven possible. Older spotted 
lanternfly (including adults) do not tend to be captured by 
that technique. The final immature stage, the 4th instar, 
develops red patches over these black and white spots and 
are typically present in July in PA. Within the same 
month, these 4th instar nymphs develop into adults who 
have been described as weak fliers, although they have 
wings. As you would suspect from a planthopper, 
however, they are capable of jumping and may use their 
wings to aid them while doing so. Adults may gather in 
large numbers. In the fall in PA, the adults are frequently 
found on tree of heaven; however, they disperse widely to 
lay their eggs. The adult female spotted lanternfly lays 
brown/tan, seed-like eggs in rows on host plants and other 
smooth surfaces. These rows are often oriented vertically, 
and then covered with a gray, waxy secretion from the 
female (it is white when first secreted, and then quickly 
turns gray-brown in color). Sometimes the eggs are 
completely covered by this substance, other times they are 
not. Each mass can contain 30-50 individual eggs, and 
researchers in Pennsylvania believe each female lays at 
least two of those masses each season. As the egg mass 
ages, the gray waxy coating will crack and looks even 
more-so like dried mud. Eggs are laid starting in 
September and this can continue through late November 
or early December in PA. Eggs overwinter, hatch in May, 
and the life cycle continues. Based on observations from 
Pennsylvania, eggs can be found, if this insect is present, 
between October – May. 

Damage 
The adults and immatures of this species damage host 
plants by feeding on sap from stems, leaves, and the 
trunks of trees. In the springtime in Pennsylvania (late 
April – mid May), nymphs (immatures) are found on 
smaller plants and vines and new growth of trees and 
shrubs. Third and fourth instar nymphs migrate to the tree 
of heaven and are observed feeding on trunks and 
branches. Trees may be found with sap weeping from the 
wounds caused by the insect’s feeding. The sugary 
secretions (excrement) created by this insect may coat the 
host plant, later leading to the growth of sooty mold. 
Insects such as wasps, hornets, bees, and ants may also be 
attracted to the sugary waste created by the lanternflies, or 
sap weeping from open wounds in the host plant. Host 
plants have been described as giving off a fermented odor 
when this insect is present. 

Adults are present by the middle of July in Pennsylvania 
and begin laying eggs (as described above) by late 
September and continue laying eggs through late 
November and even early December in that state. Adults 

may be found on the trunks of trees such as the tree of 
heaven or other host plants growing in close proximity to 
them. The USDA states that dusk is a great time to 
inspect your trees or other host plants for signs of this 
pest, as the insects tend to gather in large groups on the 
trunks and stems of plants at that time of day. 

Tree of heaven, bricks, stone, lawn furniture, recreational 
vehicles, and other smooth surfaces can be inspected for 
egg masses. Egg masses laid on outdoor residential items 
such as those listed above may pose the greatest threat for 
spreading this insect via human aided movement. 

Management 
This insect has not yet been detected in Massachusetts 
at this time. If you believe you have found any of the 
above described life stages of the spotted lanternfly in 
Massachusetts, please report it here: 

Massachusetts Introduced Pests Outreach Project: 

Report pest sightings: 
https://massnrc.org/pests/report.aspx (link is external) 

Spotted lanternfly is currently known to the following 
counties in Pennsylvania: Berks, Bucks, Carbon, Chester, 
Delaware, Lancaster, Lebanon, Lehigh, Monroe, 
Montgomery, Northampton, Philadelphia, and Schuylkill 
County. For a map of the locations, visit the updated 
Spotted Lanternfly Quarantine Map at 
http://bit.ly/2lGJQzQ (link is external). Certain 
municipalities within those Pennsylvania counties are 
subject to a quarantine created by the PA Dept. of 
Agriculture. Their quarantine, in an effort to stop the risk 
of human aided spread of this insect, has restricted the 
movement of certain articles out of towns where this 
insect has been detected, including brush, debris, or yard 
waste, landscaping or construction waste, logs, stumps, 
firewood, nursery stock, and outdoor residential items 
such as recreational vehicles, tractors, tile, stone, etc. For 
more information regarding Pennsylvania's quarantine, 
visit the Pennsylvania Department of Agriculture web 
page at 
http://www.agriculture.pa.gov/Plants_Land_Water/Pl
antIndustry/Entomology/spotted_lanternfly/Pages/def
ault.aspx (link is external). 

Until November 2017, this invasive insect was only 
known to Pennsylvania. It has now been reported 
from Delaware (Nov. 20, 2017) and New York (Nov. 
29, 2017). The Delaware Department of Agriculture 
announced the finding of a single female spotted 
lanternfly in New Castle County in the Wilmington, 
Delaware area. At this time, officials in Delaware note 
that it is unclear if this individual was an accidental 
hitchhiker, or evidence of an established population in the 
state. For more information about the find in Delaware, 
visit: https://news.delaware.gov/2017/11/20/spotted-
lanternfly-confirmed-delaware/ (link is external). The 
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New York State Department of Agriculture and Markets 
reported on November 29, 2017 the finding of a single 
dead individual spotted lanternfly in the state from earlier 
in the month. A single dead specimen was confirmed at a 
facility in Delaware County, New York, which is located 
south-west of Albany. The NYS Dept. of Agriculture and 
Markets states that this dead individual may have come in 
on an interstate shipment. For more information about the 
find in New York, visit: 
https://www.agriculture.ny.gov/AD/release.asp?ReleaseI
D=3637 (link is external). 

Further Resources 
The Pennsylvania Department of Agriculture: 

http://www.agriculture.pa.gov/protect/plantindustry/spotte
d_lanternfly (link is external) 

PennState Extension: 

https://extension.psu.edu/spotted-lanternfly-what-to-look-
for (link is external) 

https://extension.psu.edu/spotted-lanternfly-identification-
and-life-cycle (link is external) 

https://extension.psu.edu/spotted-lanternfly-biology (link 
is external) 

https://extension.psu.edu/spotted-lanternfly-host-study 
(link is external) 

The United States Department of Agriculture, Animal and 
Plant Health Inspection Service: 

https://www.aphis.usda.gov/aphis/resources/pests-
diseases/hungry-pests/the-threat/spotted-
lanternfly/spotted-lanternfly (link is external) 

https://www.aphis.usda.gov/publications/plant_health/201
4/alert_spotted_lanternfly.pdf (link is external) 

Massachusetts Introduced Pests Outreach Project and 
Massachusetts Department of Agricultural Resources: 

https://massnrc.org/pests/pestFAQsheets/spottedlanternfly
.html (link is external) 

*To request free spotted lanternfly ID cards, visit: 
http://bit.ly/FPOMOrder (link is external) 

 

Images: left- Spotted lanternfly egg masses (left and top of photo) with a gypsy moth egg mass (right), center left- Spotted lanternfly fourth (final) 
instar nymph (immature). Note the color change to red and black with white spots, center right- Spotted lanternfly adult at rest. Note the wings are held 
roof-like over the back of the insect (these photos courtesy of Gregory Hoover), right- Pinned spotted lanternfly adults with wings open. Note the 
bright red coloration now visible on the hindwings. This cannot be seen when the insect is at rest. (Simisky, 2017) 
 
 
 
UPCOMING MEETINGS: 
Janurary 5, 2018 – 595th NEV&BGA Association Winter Meeting. 9am-3:30pm. Hadley Farms Meeting House. 41 

Russell St. (RT 9), Hadley, MA 01035. $20. To register, please RSVP to 978-423-6694 or 
secretary@nevbga.org by December 30, or visit our Eventbrite page: http://goo.gl/Lyidaq  

January 8, 2018 – UConn Extension’s Vegetable & Small Fruit Conference, Maneeley’s Conference Center, South 
Windsor. Program and registration information coming soon.  Contact: Lin Marino at linda.marino@uconn.edu 
for vendor information. Other inquiries contact Mary Concklin at mary.concklin@uconn.edu   

January 10, 2018 – Effective Disease Management in Northeastern Vineyards. UNH Extension and NH Winery 
Association co-sponsoring..  8:30am – 3:30pm. Flag Hill Winery, Lee NH.  For more information go to:  
https://extension.unh.edu/events/files/BF4C947F-5056-A432-4F12A40A7CD78D06.pdf 

January 11, 2018 - An Introduction to Growing Grapes in Maine. 10:30 AM - 3:00 PM Arnold/Howard Rooms, 
Augusta Civic Center 76 Community Drive, Augusta, Maine 04330 Sponsored by: University of Maine 
Cooperative Extension and Maine Pomological Society More information here: 
https://extension.umaine.edu/highmoor/blog/2017/12/01/umaine-cooperative-extension-viticulture-workshop-
january-11-2018/ 
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January 16-18, 2018 – Empire State Producers Expo.  SRC Arena & Event Center, Syracuse NY.  For more 
information and to register, go to: http://nysvga.org/expo/information/.  

January 21-24, 2018 - The 2018 NASGA Annual Meeting, Conference & Symposium, Astor Crowne Plaza, New 
Orleans, LA.   For more information and to register, go to: http://nasga.org/n-american-strawberry-growers-
conference.htm.  

January 22, 2018 – Vermont Vegetable and Berry Growers Association Annual Meeting, Fairlee VT. Mark your 
calendars. 

January 30 — Feb. 1, 2018 – Mid-Atlantic Fruit & Vegetable Convention, Hershey Lodge & Convention Center, 
Hershey, PA.   For more information or to register, go to: http://www.mafvc.org/.  

February 3, 2018 – 596th NEV&BGA Association Winter Meeting. 9am-3:30pm. Hudson Elks, Hudson MA. $20. More 
info forthcoming.  See: http://nevbga.org/.  

February 20-22, 2018 – Husdon Valley and Northern NY Fruit School.  More details forthcoming. 

February 21-24, 2018 – North American Raspberry & Blackberry Conference.  Ventura, CA (As of this writing, the 
conference is still on, thought the wildfires are still of concern).  To get more information and to register, go to: 
http://www.raspberryblackberry.com/north-american-raspberry-blackberry-conference-2018/.  

 

Massachusetts Berry Notes is a publication of the UMass Extension Fruit Program, which provides research based information on integrated management of soils, 
crops, pests and marketing on Massachusetts Farms. No product endorsements of products mentioned in this newsletter over like products are intended or implied. 
UMass Extension is an equal opportunity provider and employer, United States Department of Agriculture cooperating. Contact your local Extension office for 

information on disability accommodations or the UMass Extension Director if you have complaints related to discrimination, 413-545-4800 

 


