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SHORTS:  
New England Vegetable & Fruit Conference: The 2017 
NEVFC & Trade Show will be held this December 12, 13, 
& 14, 2017 at the Radisson Hotel in Manchester, NH and will 
include 32 educational sessions over 3 days, covering major 

vegetable, berry and tree fruit crops, as well as various special topics, such as 
Hard Cider and Business Metrics.  The very popular Farmer-to-Farmer sessions 
are back with 12 excellent opportunities to learn directly from other farmers on 
topics like Equipment & Hand Tool Choices for Small Farms and Improvements 
for Vegetable Wash, Pack & Post Harvest.  A new feature is a student poster 
session that will be up throughout the conference where you can learn what some 
of our brightest young folks are working on around the region.  Tuesday evening, 
you will have a chance to satisfy the required Worker Protection Standard 
Trainer Training that all farms must provide have someone complete in order to 
train their workers.   Finally, the trade show boasts over 100 vendors with 
equipment, products and services of interest to farms of all types and sizes.  
Don’t miss this event!!  Go to https://newenglandvfc.org/ to learn more and to 
register.   
 

CENSUS OF AGRICULTURE OFFERS ON-LINE OPTION: Every 5 years 
the U.S. Census of Agriculture gathers data about farming. This information is 
used by legislators, federal agencies and other entities when making policy and 
resource allocation decisions. Throughout my Extension career I have heard 
commercial horticulture growers complain that their industries are under-
represented. You can help address that concern by completing the Census form 
when it arrives. This year it will be easier because there’s an  online option that 
lets you to skip over questions that do not apply to you, will calculate totals 
automatically, and provides drop-down menus for common answers. It also saves 
taxpayer dollars on return postage and data entry. You can save a partially 
completed survey and return later. All survey responses are confidential. Use the 
17-digit survey code located on the survey you’ll receive in the mail to access the 
on-line system at: https://www.agcounts.usda.gov/cawi 
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STRAWBERRY 
 

Strawberry Variety Update – Fall 2017 
Kathy Demchak, Penn State Extension 

 
It’s that time of year when we start thinking about putting 
together plant orders for next season. 

Here is a brief summary of characteristics of some of the 
newest strawberry varieties, with notes on how they 
performed in Pennsylvania if we trialed them. 

JUNE-BEARERS 
‘Archer’ (NYSAES-Geneva) is an early-season variety. 
In PA, it ripened a few days after ‘Wendy’. ‘Archer’ 
performed better in the cooler central region of the state in 
a matted-row system than in the southeast where it was in 
the plasticulture system. The berries got quite soft during 
warm spells at both sites, but especially so in the 
southeast. Berry size was quite large, and fruit was nicely 
colored. Yields were average. It was quite susceptible to 
fruit gray mold and leaf scorch, so berries are likely to 
need some fungicide protection. 

‘Yambu’ (Fresh Forward, The Netherlands) has not 
been in formal trials in PA. The breeders state that in its 
home territory, it is an early mid-season variety with 
somewhat orange-red fruit that has good flavor. It is said 
to be somewhat resistant to Botrytis and phytophthora 
crown rot. The U.S. propagator, Nourse Farms, reports a 
long harvest season and good productivity and flavor. 

‘Purple Wonder’TM (NYSAES – Geneva) is an early-
mid season variety that also was not included in formal 
trials in PA. The fruit is very dark, medium in size, and is 
said to have very good flavor. It was released primarily 
for home garden use, and might receive some interest as a 
novelty fruit in commercial production. 

‘Flavorfest’ (USDA-Beltsville) is a mid-season variety 
that got off to a bit of a rocky start with demand for plants 
that exceeded supply. Plants for our trials were variable in 
vigor, and when they were small, got off to a slow start. 
‘Flavorfest’ produced really well in its second fruiting 
year, though, being one of the highest yielders with nice 
flavor, size, and color in the plasticulture system. We 
didn’t test it in matted-row production. 

‘Herriott’ (NYSAES-Geneva) is a mid-season variety 
intended for matted-row production. Berries are large, and 
flavor in our trial was average. The plants were vigorous. 
It is said to be tolerant of root diseases when planted in 
fields in which strawberries were previously grown. 

‘Mayflower’ (East Malling, U.K.) is a mid-late season 
variety. In our trials, berries were firm and nicely red. 
Total yield was on the low side, but a very high 
percentage of the fruit was marketable even under very 
low spray management. The few fruit that were 

unmarketable were affected by fruit anthracnose and 
tarnished plant bugs, as pressure from both of these was 
fairly high by the time the latest fruit was ripening. 

 
‘Rutgers Scarlet’ is a mid-late season variety that is 
intended for use in both matted-row and plasticulture 
production. It wasn’t included in variety trials in PA, but 
if it’s anything like other Rutgers selections in our trials, 
flavor will be fairly intense. 

‘Malwina’ is a very late season strawberry that ripens 
after everything else is finished or nearly so. Fruit is dark 
red and yields are a bit on the low side. Plants took a 
while to become established, which negatively affected 
runner production in the first year, but in matted-row 
production, the plants renovated well and filled the beds 
in nicely for their second production year. 

DAY-NEUTRALS 
Two day-neutral varieties, ‘Redstart’ and ‘Wasatch’ have 
been released from Michigan State Univ. and have 
received limited trialing to date. According to release 
information, both fruited more consistently in a cooler 
climate (the Pacific Northwest) than in Michigan. 
‘Redstart’ is a cross of ‘Honeoye’ and ‘Chandler’. 
‘Redstart’ is described as “weak” in the day-neutral 
tendency which means that it tends to runner more and 
fruit less during the summer. ‘Wasatch’ is a cross between 
‘Seascape’ and a selection resulting from a cross of 
‘Tribute’ and ‘Honeoye’ and is described as a “strong 
day-neutral”, so it tends to fruit more consistently. 

In trials in Michigan, both ‘Redstart’ and ‘Wasatch’ out-
yielded ‘Albion’ and ‘Seascape’. Size for both was 
intermediate between ‘Albion’ and ‘Seascape’ as was 
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firmness, and flavor was similar to that of ‘Albion’. 
Information on disease susceptibilities is limited. Plants of 
‘Wasatch’ are currently available, but in very limited 
quantities. 

‘Verity’ (Edward Vinson, U.K) is from the same 
breeding program that produced cultivars such as 
‘Everest’ and ‘Evie 2’, and is said to have improved 
flavor over them according to European testers. The U.S. 
propagator (Nourse Farms) recommends high nitrogen for 
improved yields. 

When Ordering Plants, Considering Ordering a Few Extra 

As an aside, it might not hurt to order a few extra plants, 
and discard the ones with the smallest diameters when 

you are planting. When I look back over the years and the 
many trials we’ve established, plants that had a crown 
diameter of ½” or greater always established faster, and 
produced runners faster to fill in the beds. Sometimes we 
could only obtain plants of new releases or selections that 
had a small crown diameter (1/4” or less), and when that 
was the case, establishment was always delayed. We often 
didn’t reach maximum yields until a full year later 
compared to cultivars or selections where we could obtain 
larger plants. Plants with crown diameters larger than ½” 
grew even better, as did plants with vigorous root 
systems. (Source: Penn State Fruit Times, December 
2017) 

 
 

Growing Raspberries and Strawberries in Containers 
Kathy Demchak, Penn State Extension 

 
Periodically growers have asked for information on 
growing strawberries and raspberries in containers. 
Thanks to our Specialty Crop Research Initiative (SCRI) 
high tunnel project, we can share some experiences on 
what worked for us this past year or so. 

We started using a containerized 
system in our high tunnels because 
soil variability at Penn State's high 
tunnel research site was an issue. 
The high tunnels had been used to 
grow many different crops over the 
past 17 years and so over time, the 
nutrient levels in each tunnel 
became quite variable. This was a 
problem for our research, as we are 
testing different plastic coverings 
for the tunnels and we wanted to 
make sure we were correctly 
attributing any effects to the 
plastics, not to differences in the 
soil in each tunnel. 

In 2015-16, we compared 4 different media types and 2 
different fertilization regimes for growing day-neutral 
strawberries. In this experiment, we tried the type of bag 
used for coir gro-slabs, these are white-on-black plastic 
"sleeves" that lie horizontally on the ground and, when 
filled with media, are only 4 to 5 inches high. 

The media we compared were: 

• coir 
• Metromix 360 
• a mix that was a 2:1 ratio of peat:perlite 
• a 2:1:1 mixture of peat:perlite:coir. 

 
 

Results 
We found that since the sleeves are not very deep, it 
helped to have a well-drained mix, because there wasn't 
much room for error when it came to over-watering. Top 
growth and root growth were best in the 2:1 peat:perlite 

mix, and the root growth was 
truly amazing as just extracting 
the plants from the bags to take 
measurements was a challenge 
because they were so packed 
with new roots. The flip side 
was that bags with the 2:1 
peat:perlite mix were the first 
to dry out, and while part of 
this effect was due to a lower 
water-holding capacity, the 
large root systems could have 
been pulling out a lot of water. 

We also compared fertilizer 
mixed into the media to a 

constant feed of a complete soluble fertilizer at 100 ppm 
N. When we mixed the fertilizer in, we used an older 
recipe which wasn't the best option! Because our water is 
from a well and is really high in pH and bicarbonates, we 
opted for an 18-18-18 complete soluble fertilizer made for 
this situation (Peters® Excel pHLow™), which dropped 
the water pH from 7.6 to 6.6. It should be pointed out that 
we did not add any lime to the media because we figured 
we'd get plenty of that from our water. Fertilizer in the 
mix resulted in much more plant variability than the 
constant-feed treatment, and plants being watered with the 
soluble fertilizer grew larger regardless of the type of 
media used. 

In 2016-17, we opted for deeper containers that would 
provide a wider margin for error when watering. We used 
1-gallon grow-bags for strawberries, and 3-gallon grow-

Abion' strawberries and 'Polka' (left) and 
'Josephine' raspberries (right) at Penn State's 
High Tunnel facility. 
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bags for raspberries. Results of work in Florida and 
Arizona showed that growing strawberries in deeper 
containers worked better than using more shallow ones. 
The only difference was a couple of inches. In 1-gallon 
grow-bags, the media was 6 to 7 inches deep, but it was 
enough of a difference to make watering easier. Both the 
strawberries and raspberries grew extremely well overall. 

In 2016-17, we also tried a different fertilizer made for 
water high in bicarbonates (Plant Marvel 20-7-20), and 
that worked well, too. We may eventually end up 
acidifying our water, but for the time-being just using 
fertilizers made for high-bicarbonate water worked. What 
is important is to make sure that the fertilizer is dissolved 
completely, and also that a precipitate isn't forming after 
the fertilizer solution stands for a while. In the past, when 
we tried more commonly-used soluble fertilizers, 
precipitates were forming, as there was often a fine white 
powder in the bottom of the container. At the time, we 
had thought this was calcium phosphate, but we were also 

having deficiencies of iron and zinc, so possibly other 
complexes were also forming as well. 

Conclusions 
So, as a recap, what worked for both raspberries and 
strawberries was a 2:1 peat:perlite mix; with the plants 
receiving either of the 2 complete fertilizers (18-18-18 or 
20-7-10, both made for an irrigation source that is high in 
bicarbonates) at 100 ppm N. Strawberries in 1-gallon 
grow-bags, and raspberries in 3-gallon grow-bags worked 
well. 

In future months this winter, we'll provide updates on 
other parts of the project as we get the data entered and 
analyzed. 

For more information on the project, and on growing 
berries in protected culture, please visit 
the TunnelBerries web site. 

 (Source: Penn State Vegetable & Small Fruit Update. 
Sept. 13, 2017) 

 
 
RASPBERRIES/BLACKBERRIES 

 
High Tunnel Raspberries in Grow Bags – Lessons Learned! 

Kathy Demchak, Penn State Extension 
 
An update to last Fall’s article on growing berries in grow 
bags is sorely needed, just to keep other people from 
repeating some of our less-than-enjoyable experiences. 

 
New cane poking through bag. Photo: Kathy Demchak 

The first thing we've learned is that there apparently is 
quite a difference in the quality and expected life of grow 
bags, because we're now going to be repotting 572 
raspberries in new bags this spring--after our bags 
basically disintegrated over the course of the winter, less 
than 9 months after planting. The bags seemed to be 
getting weak last fall, but the plants impressively broke 
out of them this spring, either splitting them as the root 
systems grew, or sending new canes through the sides of 
bags - sometimes through the drainage holes, and 
sometimes just through the sides of the bags. 

The bags being used at Michigan State where they have 
more experience with this system, have generally lasted 
for 4 years. However, I found out from talking to Eric 
Hanson today that he had a similar experience with one 
batch of bags several years back. So, if you use grow 
bags, be sure you get some sort of assurance from the 
company that they will hold up for the length of time that 
you need them. 
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In other interesting matters, we've struggled a bit with 
how to overwinter the raspberries given that we don't 
have a cooler available to us for storing them. We laid the 
plants down under 2 layers of row covers inside the 
tunnels, and this did seem to work quite well (as long as 
you control the voles), right up until the last couple of 
weeks of fluctuating temperatures. So, we stood the plants 
up when they started to grow at the end of February, then 
laid them back down during the low temperatures in the 
single digits last weekend, stood them up again this past 
week with highs in the 50's and 60's, and now are laying 
them back down again with outside lows forecast in the 
single digits again for this coming weekend. Not kidding. 

Generally the low temperatures in the tunnels haven't 
been that much different than lows outside, so I'm making 

an assumption that the plants need to be under row covers 
when it gets this cold. If we get a summer crop, I will be 
completely baffled as to why, because this should be 
enough to kill off any normal flower buds. 

The bottom line to this is that if you have raspberries in 
containers, being able to move them into a cooler for the 
winter is really best (assuming your bags stay in one 
piece). Then you can wait and take them out of the cooler 
when you are ready for them to grow. Eric H. pointed out 
that you can also wait until the irrigation system is 
operational, instead of needing to fuss with draining the 
lines several times. 

If you don't have a cooler, the next best option is probably 
to overwinter the plants outside either under a white film 
or perhaps a nursery cover. At any rate, it would be better 
if they were somewhere other than in a single bay tunnel 
that is kept covered for the winter with clear plastic, at 
least for a winter like this one, since they hopefully 
wouldn't take off so fast in the spring. On days like today 
when it's both sunny and windy, we haven't been able to 
vent even though it certainly is toasty in the tunnels. 

On the bright side of things, I do know that we always 
learn a lot from trying new things like this - even if we 
what we learn isn't what we expected. So, we'll keep you 
posted on what's working, and what isn't. It certainly 
should be an interesting year. (Source: Penn State 
University Fruit News, March 10, 2017) 

 
BLUEBERRIES 
 

Winter Moth & Gypsy Moth – Fall 2016 
Heather Faubert, University of Rhode Island 

 
[Editor’s Note: this article is a repeat from last year.  It is 
useful for the information on how to monitor at this time 
of year for these 2 pests.  In 2017, it appears that Winter 
Moth populations are down.  Gypsy Moth populations 
will likely be high early next year, and may be a problem 
for several fruit crops during bloom, including blueberry 
and grape.] 

Winter Moth 

Winter moth moths will be emerging from the soil from 
late November through December. Throughout Rhode 
Island you may see small gray moths attracted to porch 
lights in large numbers and clouds of moths in headlights, 
especially on warm evenings. These are all male moths – 
females have tiny wings and cannot fly. Females emerge 
from the ground and climb up nearby tree trunks where 
they mate and lay eggs. In early spring, newly hatched 
caterpillars crawl into swelling buds and begin feeding. 

Trying to control male winter moths is useless and 
pesticide sprays aren’t known to be effective controlling 
female winter moths. Many people are interested in using 
tree wraps to capture female moths as they climb up trees. 

Tree banding will probably be most successful in yards 
with very few trees, no woods nearby, and a small to 
moderate-sized winter moth population. 

 
BugBarrier set up on tree trunk by mid-November. 
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Last year I set up two tree wraps on one tree trunk. The 
lower tree wrap caught 207 female winter moths and the 
tree wrap higher in the tree caught 138 female winter 
moths. So at least 138 female moths got past the first 
barrier and an unknown number of moths got past the 
second barrier. This year I’ll set up 3 or more bands on 
one tree trunk. 

 
Double tree wrap of BugBarrier.    Lower band 207 
females, upper band 138 female winter moths, Jan. 2016 

Tree bands should be in place by mid-November. Tree 
bands can be homemade or purchased from some garden 
centers. Commercial products include BugBarrier and 
Tree Wrap. BugBarrier can be purchased from Tree 
Shelter in Attleboro Falls, MA. Homemade bands can be 
made by spreading a sticky substance, such as Tree 
Tanglefoot, to duct tape or plastic wrap attached to tree 
trunks. Be sure there are no gaps between the wrap and 
tree trunk otherwise female moths will climb behind the 
wrap and bypass the trap. Don’t coat tree trunks directly 
with Tanglefoot or any sticky substance. 

Click on link to see a video about setting up BugBarrier  

Where there is a large population of winter moths, dead 
moths can completely cover the sticky surface and then 
female moths can easily walk over dead moths. Be sure to 
check traps frequently and remove moths if necessary. 

When a female moth encounters a tree wrap she tends to 
lay many eggs right below the tree band. For this reason, 
tree trunks with must be sprayed with a dormant oil from 
the tree wrap down to the ground next March or April, 
before winter moth egg hatch, to kill eggs on the trunk. 

Gypsy moth 

Gypsy moth caterpillars defoliated thousands of acres in 
RI in 2016 and are poised to do it again in 2017. Right 
now, gypsy moths are present as eggmasses on tree 
trunks, branches and many structures. These eggmasses 
will hatch in early May and caterpillars will feed through 
June. Hopefully we will have normal spring weather (not 
droughty!) and most gypsy moth caterpillars will die of 
the two diseases that usually control gypsy moth 
populations. The problem is, the fungal and viral diseases 
do not start spreading until gypsy moth caterpillars are 
half-grown, and most diseased caterpillars don’t die until 
they are full-grown – after they have consumed a lot of 
foliage. 

After leaf drop and before eggs hatch in early May, 
eggmasses can be scraped off or sprayed with 1-3% 
horticultural oil. (Oil should not be applied when 
temperatures are predicted to be below 40 degrees within 
the next 24 hours.) This seems like a difficult (or perhaps 
impossible) task given there are so many eggmasses and 
so many are high in trees. Still, many people are looking 
for something they can do to reduce gypsy moth numbers.  

Gypsy moth eggmasses in October and empty pupal 
cases.  (Source: URI Caterpillar Update, Oct. 28, 2016) 
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GRAPE 
 

How Defoliation, Defruiting, and Extreme Shoot Reduction Affected Clusters, Fruit 
Composition, and Bud Hardiness 

Tim Martinson, Cornell University 
 

Manipulating photosynthate sources (leaves) and sinks 
(shoot tips, clusters, trunks and roots) is the foundation 
of many viticultural practices.  Dormant pruning 
reduces both early-season leaf area and crop.  Early 
season shoot thinning reduces both shoot density and 
potential crop.  Summer hedging and cluster-zone leaf 
removal reduce leaf area.  Cluster thinning reduces the 
crop.  All of these practices alter the ratio of sources 
and sinks. 

 
The goal of these practices is to achieve the proper 
balance of fruit and foliage (leaf area) to maximize (or 
optimize) production of ripe, quality fruit.  As 
managers, we want carbohydrates produced by leaves 
to be allocated in the appropriate relative amounts for 
canopy growth, fruit development, and vine reserves. 

Too much fruit and too little foliage means the vine is 
overcropped, which can result in delayed ripening, 
lower quality fruit, and reduced storage of vine reserves 
(starch and N) to support the following season’s 
growth. 

Too little fruit and too much foliage means the vine is 
undercropped, which causes excess shoot vigor, and 
results in shading, unproductive excess leaf area, and 
vegetal flavors in the fruit. 

Moreover, unbalanced vines are thought to have less 
midwinter hardiness than vines that have a good 
balance between fruit and leaf area.  Undercropped 
vines produce large ‘bull canes’ that are thought to be 
less winter hardy.  Overcropped vines may not have 
adequate reserves to ‘harden off’ buds, form periderm, 

and provide stored carbohydrates for the following 
growing season.  

So what happens when we intentionally throw this 
balance off? This year, we started an experiment to find 
out. 

Creating extremes in fruit to foliage ratios.  In a 
Riesling block at the NYS Agricultural Experiment 
Station, we established several treatments to alter the 
fruit to foliage ratio.  This is a 10 year-old block, with 
6x9 ft vine spacing, four flat canes tied to two fruiting 
wires, vertical shoot positioning, and a target shoot 
density of 4 shoots per foot or 24 shoots per vine. 

 We had five treatments: 

Standard (Control).Vines were cane-pruned to 4 flat 
canes, with about 24 shoots per vine. 

8-Shoot.  At about 8” of shoot growth, we reduced the 
number of shoots from 25 to 8 (4 at the ends of canes 
and 4 in the head area). 

Defruited. All clusters were removed after fruit set. 

Defoliated 1x at Fruit set. All leaves were removed in 
early July, except for the shoot tips. 

Defoliated 2x at Fruit set and Veraison.We defoliated 
half of the previously defoliated vines by cutting 
off  the shoots and all remaining leaves on August 24, 
shortly after veraison. 
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Here’s what we found: 

1. Shoots per vine.  All treatments except the 8-shoot 
treatment ended up with about 25 shoots per vine. 

Note: All graphs include error bars that are +/- 2 SEM, 
roughly equivalent to a 95% confidence 
interval.  (N=12 to 24 reps) 

2. Clusters per vine.   At harvest, defoliated vines (1x 
and 2x) had almost as many clusters as the ‘Standard’ 
vine – about 75-85.  The 8-shoot treatment had 25 
clusters. 

 
3. Yield. Standard vines yielded 24 lb/vine of fruit – 
which translates into a whopping 9.6 Tons per 
acre.  The Defoliated 1x and 2x and the 8 shoot (with 
25 clusters) vines averaged 11-13 lb/vine – in the 4.5 
T/a range. 

 
4. Cluster weight.   Here is the big—and surprising—
effect.   Standard clusters weighed 125 g/cluster.  The 
8-shoot clusters were 40% larger at 175 g/cluster.  In 

the two defoliated treatments, cluster weight was 
reduced by about one-third to one half (60-75 
g/cluster).  

 
5. Berry weight. Both the standard and the 8-shoot 
berries weighed in at 1.8-1.9 g/berry.  These are huge 
berries (Riesling berries are often in the 1.3-1.5 g 
range).  Defoliating vines after fruit set reduced berry 
weight by 0.6 g, or about one third.   Defoliating a 
second time did not further affect berry size. 

 
What about fruit composition?  We might expect that 
defoliating a vine and reducing shoot number 
(intentionally  undercropping the vine) would alter fruit 
ripening.  But these treatments did not change fruit 
composition as much as you might think: 

6. Soluble solids (Brix). Soluble solids in the Standard, 
8-shoot, and defoliated 1x treatments were in the same 
range: 18.5 to 19.5 °Brix.  Only the defoliated 2x vines 
lagged behind at 12.5 °Brix. 
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7. Juice pH.  Juice pH ranged from 3.1 to 3.2.  It was 
significantly higher in the two defoliated treatments, 
which also had clusters completely exposed to sunlight 
(not shaded by leaves). 

 
8. Titratable Acidity.At harvest TAs ranged from  10.7 
to 11.3 g/liter for the Standard, Defoliated 2x, and 8 
shoot treatments.  It was significantly lower (9.5 g/liter) 
in the defoliated 1x treatment.  

 
Summary.  Reducing the number of shoots led to 33% 
larger clusters than the standard.  Vines compensated 
by setting more berries (90 per cluster versus 70 per 
cluster in standard treatment).   Completely defoliating 
the vine in early July—right after fruit set—reduced 
berry size, but did not change other yield 
components.  Following the early defoliation, vines 
‘regrew’ their canopy—so vines defoliated once (Defol 
1x) had half the yield of our standard vines, but ripened 
normally.  Only vines defoliated again in late August 
(Defoliate 2x) lagged behind the other treatments in 
maturity.  Even without foliage, vines with fruit will try 
to ripen that fruit. 

Effect on bud hardiness. We are in the process 
of  determining bud-freezing temperatures throughout 
the dormant season. Our first bud freezing run in late 
October showed some promising results: 

9. October 24 and November 1 Median bud freezing 
temperatures. Median bud freezing temperatures 
(LT50) in the standard treatment (blue circle) averaged 
-13.5 °C (7.7 °F).  Buds from defruited and 8-shoot (red 
circles) vines had slightly lower LT50s ( about 6°F, 
indicating more-hardy buds), and the two defoliated 
treatments (green circles) had higher LT50s (10.4 and 
10.9 °F )than the standard treatment.  These results are 
what one would expect:  'Source-limited' vines 
(Defoliation) were less cold-hardy than 'Sink-limited' 
vines (Defruited and 8-Shoot).  The 'Standard' treatment 
fell right in the middle. 

 
Still to come:  This winter we will determine pruning 
weights on all the treatments, lay down another four 
canes for next season, and follow the early growth and 
shoot growth to determine carryover effects in the 2018 
crop year.   I expect that we’ll see large effects on 
pruning weights, grown shoot length, and return bud 
fruitfulness.  

The payoff will be a better understanding of how 
manipulating fruit and foliage affect winter injury and 
return crop.  By going to extremes of no fruit, no 
foliage, and an extremely limited number of shoots, I 
hope this will provide some insights on how vines 
respond to a short growing season, overcropping and 
undercropping in our cool climate production regions. 
(Source: Appelation Cornell, Issue 31. Nov. 2017) 
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Spotted Lanternfly on Grapes and Tree Fruit 
Biology, management and slowing the spread of the spotted lanternfly on grapes and tree fruit in the Mid-Atlantic Region 

Dave Biddinger and Ed Ragotte, Penn State Extension 
 

The Spotted Lanternfly (Lycorma delicatula) (SLF) is 
an invasive insect pest dangerous to the U.S. fruit and 
forest industries. It was first detected in September 
2014 in Berks County, PA by the Pennsylvania 
Department of Agriculture and the Pennsylvania Game 
Commission. In three years the SLF quarantine zone 
has expanded to 6,900 square miles, and it was recently 
detected in Delaware and New York, becoming a 
regional and potentially national pest. 
Management strategies are needed to slow its spread to 
other regional fruit growing centers and to provide fruit 
growers with timely management tactics. This phloem-
feeding Asian-native insect feeds upon over 65 species 
of plants and as such, is projected to become a serious 
pest of timber, ornamental trees, tree fruit orchards, 
grapes, stone fruit, and other small fruits such as 
blueberries. It can kill hops and feeds on several types 
of vegetables. SLF honeydew (sugary SLF excrement) 
and sooty mold (growing on honeydew) damage were 
found in vineyards in 2016, only two years after first 
detection. 

In 2017, extensive sooty mold growth was observed on 
and around forest trees, such as tree of heaven, willow, 
and maples, and blackening of adjacent plants in the 
forest understory. Black walnut feeding caused 
yellowing and shocked trees into a general decline. SLF 
spread to more vineyards in 2017, reducing yield in 
one, and having as yet unknown long term effects on 
health of grapevines. In late August, for the first time, 
large numbers of SLF were observed flying into and 
feeding on the trunks and branches of apple trees as 
well as nectarines and peaches. Immediate damage to 
tree fruit was not observed by the immigrating adults, 
but SLF egg cases found on the trees put the trees at 
risk for heavier and more sustained feeding by SLF 
nymphs and adults in Spring 2018. As an invasive pest 
in South Korea, SLF spread rapidly and caused 
significant wilting, dieback and mortality of grape vines 
and spread throughout the country in only 3 years. 

 
Sooty mold on rocks and base of Ailanthus tree with SLF 
infestation.  Photo: Emelie Swackhamer, Penn State 

There are large gaps in our current understanding of 
SLF biology in the U.S. These must be filled in order to 
manage this pest effectively. Alternate hosts, 
reproductive requirements, pesticide susceptibility, 
nutritional requirements, pheromone communications, 
flight distances, voltinism, diapause requirements and 
other biological aspects are unknown for the U.S. 
population. Egg cases are laid on hard surfaces like tree 
bark, but also vehicles, rail cars, and shipping palettes 
portending rapid and distant spreading by man rather 
than due to the limited flight abilities of SLF adults or 
to the hopping abilities of the nymphs. Cold 
temperatures that proved lethal to SLF eggs in Korea 
apparently are not lethal to U.S. SLF, making most of 
the U.S. suitable habitat for SLF. 

The SLF invasion is similar to another recently invasive 
pest, the brown marmorated stink bug, which caused 
$37 million in damage to the mid-Atlantic fruit industry 
in 2010. Like SLF, BSMB has many alternate hosts, 
quickly spread to surrounding states and eventually to 
the West Coast and Europe. While SLF does not feed 
on fruit like BMSB, it has the potential to mechanically 
vector diseases such as fire blight in apple and cause a 
general decline of tree and small fruits through loss of 
vigor or systemic feeding shock similar to that seen 
from high populations of pear psylla on pear trees in 
what is referred to as ‘psylla shock’. SLF also has only 
a single generation each season and at least currently 
spends most of its life cycle outside the orchards in 
natural areas, moving into orchards and vineyards as 
adults in huge numbers in the late fall like BMSB. We 
say ‘at least currently’ because what little is known 
about its biology in Asia has not helped much in 
predicting its behavior in Pennsylvania and because in 
at least one vineyard in Berks County, SLF has been 
found in all stages from spring to fall within the 
vineyard. 
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We are proposing a collaboration among regional 
planthopper specialists, applied grape and tree fruit 
entomologists, and extension educators as well as Dr. 
Tracy Leskey, USDA-ARS Appalachian Fruit Research 
Station, Kearneysville, WV, who has led over ten years 
of research on BMSB management through a previous 
USDA grant which several of the researchers were a 
part of. We will develop IPM tactics to address short-
term control needs as well as more basic biological 
research for longer term solutions. Spinoffs from these 
efforts in fruit should also help in nuisance control from 
homeowners plagued with huge numbers SLF in the 
quarantine zone and for the timber and ornamental 
industries. 

Potential Economic Impacts 
Slowing the spread of SLF will protect multiple 
industries. The Pennsylvania grape industry is a 
thriving and multi-dimensional commodity with over 
12,000 acres under production. In the U.S., PA is the 
5th largest producer of wine grapes and third largest 
producer of juice grapes as well as the 4th and 5th 
largest producers of apple and peaches respectively 
with tree fruit and small fruit production valued at over 
$100 million. The U.S. is the world´s second largest 
producer of apples with an estimated farm gate value of 
$3.5 billion and downstream economic impact of $14 
billion. Roughly 25% ($954 million) of fresh apples are 
exported. A SLF quarantine could threaten this export 
market. Forests comprise 17 million acres in 
Pennsylvania, which is the largest producer of 
hardwoods ($5.5 billion annually) in the U.S. and is 
also at risk of SLF damage and export restrictions. 
Damage to the trees and understory plants (from sooty 
mold growth) may affect wildlife populations and 
decrease resistance to plant disease. Although too early 
to assign economic value, the potential economic 
impact of SLF in the U.S. could be staggering. 

 
Spotted lanternfly adults on grape in Berks County, PA in 
October 2017. Photo: Erica Smyers, Penn State 

Current Situation 
On October 18, 2017, a joint hearing of the 
Pennsylvania Senate and House Agriculture and Rural 

Affairs Committee addressed the Spotted Lantern Fly 
outbreak. Testimony was given by the Pennsylvania 
Department of Agriculture (PDA), Penn State research 
and extension, and county administrators and fruit and 
wine growers from the SLF quarantine zone. Fruit 
growers and homeowners in the quarantine zone 
already plagued by huge numbers of SLF and those 
who fear they will be invaded are adamant about 
developing cultural or chemical control methods. 
Testimony from the owners of an affected winery and 
grape/tree fruit orchard describe an almost 90% loss in 
grape tonnage and a corresponding loss in fruit quality 
which was valued at one farm at $400,000, despite 
several pesticide spray applications. They testified that 
they needed all possible help in the form of pesticide 
control recommendations and research for biological 
control options in order for them to remain in business 
in coming years due to SLF. Special concern was 
expressed about the effect that heavy feeding in 2017 
would have on the winter hardiness, disease 
susceptibility and vectoring, and long term viability of 
vines and trees affected by heavy feeding. 

Grape and fruit growers that have already seen greatly 
increased spray bills due to the invasive BMSB 10 
years ago, have expressed concern about increased 
spray costs, issues with marketing a product in a 
quarantine zone, the impact of increased pesticide use 
on current IPM programs that would cause flare-ups of 
secondary pests such as mites and aphids that would 
require additional non-SLF sprays, or the use of 
pesticides that could cause harm to managed and native 
pollinators. 

Translating information and delivering actionable 
products to end-users: 
Development of actionable recommendations for 
growers and homeowners affected by SLF is the core 
goal of our regional project. We will develop an 
integrated monitoring and management program for 
specialty crops that will integrate SLF management 
with management of other insect, mite, and disease 
pests. At its core will be a web-based decision support 
tool linked to an interactive map. As SLF populations 
change, geo-referenced farms will be notified and 
recommendations will be made. This tool can be used 
by growers and their advisors to predict consequences 
of different pest management scenarios on costs and 
benefits to crop yield or quality, and provide a 
confidence level in those predictions (i.e., uncertainty is 
represented). We will use comparisons between 
observations and model predictions to update the 
model, using a “big data”, adaptive management 
approach to continually improve its predictions. As a 
result, each time the online decision-support tool is 
used, predictions will reflect new knowledge gained 
from coordinated data collection. In short, our goal is to 
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gather and curate data in order to improve the accuracy 
of decisions continually over time. What we learn from 
SLF biology, economic injury, and management with 
both pesticides and biological control will be presented 
to farmers/land managers in a practical way they can 
use to manage and slow the spread of this pest. 

 
Spotted lanternfly on apple in Berks County, PA in October 
2017.  Photo: Erica Smeyers, Penn State 

Penn State graduate student Erica Smyers studying 
under Julie Urban and Mike Saunders on SLF adults 
has developed preliminary pesticide control data using 
grape insecticides. She has shown in caged studies in 
the quarantine zone that SLF appears to be much easier 

to control than BMSB with the best control coming 
from neonicotinoid products such as Venom, Actara, 
and Assail as expected, but also excellent control with 
contact poisons such as Sevin, Malathion, and Imidan. 
Unlike with BMSB, however, the pyrethroids were 
somewhat weaker at controlling SLF adults with some 
variability between products. Of the organic products 
tested, Insecticidal Soap gave the best control, with 
Neem and Natria (sulfur and natural pyrethrin) being 
somewhat weaker. Growers within the quarantine zone 
have also observed that SLF is not that hard to control, 
but that residual activity of insecticides was important 
due a constant influx of new adults into treated areas. 
We will make this data available in a future Fruit Times 
article along with a preliminary rating of homeowner 
pesticides that were also tested on SLF adults. 
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Fall is Egg-laying Season for the Spotted Lanternfly 

Amy Korman, Penn State Extenson 
 
The Spotted Lanternfly (SLF) continues to be a 
significant landscape pest in southeastern Pennsylvania. 

In addition to being a nuisance, it is clear that heavy 
infestations will harm landscape trees and impact 
orchard and vineyard businesses in the area. By 
October, the lanternfly population reached the adult 
(winged) stage. In some cases, intense adult 
clustering is still observed in several locations while 
in other areas SLF has redistributed in smaller groups. 

 

Egg laying started early October. SLF will oviposit 
eggs on trees as well as any other hard surfaces (e.g., 
park benches, rocks, fence posts). The adult female 
deposits an average of 35 eggs in each egg mass. The 
eggs are laid in straight lines and covered with a 
waxy material. As the egg mass ages, it become well-
camouflaged. The waxy material dries, cracks, and 
resembles a splash of dried mud. Females will 
continue to lay eggs until December when the 
temperatures are too cold for adult survival. 

During the fall season, the SLF management calendar 
continues to focus on restricting the movement of all 
living stages of the lanternfly. That is, the public 
should continue to avoid moving adults and egg 
masses outside the quarantine area. Businesses and 
residents in affected areas should continue inspection 
and vigilance in restricting further expansion of the 
SLF infestation. Some contact pesticides may be 
effective against the adult stage. Pennsylvania law 
requires pesticide labels to list the site(s) of the 
pesticide application; specific pests, such as SLF, are 
not required to be included on the label. The local 
Extension office can assist the public with questions 
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regarding the appropriate use of pesticides against 
SLF.  

 
Another option that should impact SLF is the removal 
of Tree-of-heaven (Ailathus altissima) from the 
property. Tree-of Heaven is the primary host of SLF 
and it is also an invasive plant species. A reduction in 
the availability of a primary host may impact the 

future growth of the insect population. Cutting the 
tree alone will not kill it. The stump must be treated 
with an herbicide to prevent new growth from 
sprouting from the stump. Read all pesticide labels 
carefully to ensure the products are used safely. 

Mechanical control through egg removal is another 
opportunity to help to reduce next year’s population. 
Egg masses can be scraped into a plastic bag with 
liquid hand sanitizer and placed in the trash. 
Alternatively, eggs (within safe reach) can simply be 
smashed in place using the edge of a hard piece of 
plastic or other stiff material. The egg stage of many 
insects is hard to kill with chemicals and effective 
ovicides (a pesticide that kills eggs) for SLF have not 
been identified to date. 

There are many opportunities to help stop the spread 
of SLF; however, community awareness is essential 
in controlling this invasive pest. The Green Industry 
and residents can help spread the word. If observed 
outside the quarantine area, report it 
to Badbug@pa.gov or call 1-866-253-7189.  (Source: 
Penn State) 

 
 
 
UPCOMING MEETINGS: 
December 5-7, 2017 – Great Lakes Expo.  Devos Place Conference Center and The Amway Grand Plaza Hotel, Grand 

Rapids, MI.  Registration opens September 25, 2017.   Go to http://glexpo.com for more details on program and 
registration. 

December 12-14, 2017 – New England Vegetable & Fruit Conference.   See the website for program and registration 
information as it becomes available.  Go to https://newenglandvfc.org.   

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/ 

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/.  
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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/.  
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