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Evaluation of Diluted Grape Juice as
an Inexpensive Attractant for the
Invasive Fruit Pest, Spotted Wing
Drosophila
Jaime C. Piñero and Nicole Foley
Stockbridge School of Agriculture, University of Massachusetts
The Spotted Wing Drosophila (SWD), Drosophila
suzukii, is a fruit ﬂy native to southeast Asia and invasive to the United States and Europe. The fly’s
preference for ripening fruits and the female’s ability
to pierce soft-skinned fruits during egg-laying make
SWD a pest of great economic signiﬁcance. SWD is
primarily a pest of berry crops, including brambles (e.g.,
blackberries and raspberries), strawberries, blueberries,
and currants. Soft-skinned grapes and tree fruits (e.g.,
cherries, peaches, nectarines, plums, and Asian pears)
are also hosts for SWD.
Current pest management practices for SWD require frequent insecticide applications, which come at
a high environmental and economic cost. In order to
eﬀectively time these sprays to mitigate damage, growers need to monitor SWD populations. Commercial
food-based lures are available for monitoring purposes.
However, those lures are based on fermentation materials and consequently they also attract a comparatively
high number of other ﬂy species that belong to the same
family (Drosophilidae) as SWD, as well as other nontarget insects. Captures of unwanted insects hinders
trap performance and increases sorting time.
Here, we present results of laboratory and ﬁeld
studies conducted during the summer of 2018, which
aimed at assessing the relative attractiveness of grape
juice to male and female SWD. The main goal of this
research is to provide fruit growers with inexpensive
options for monitoring SWD populations. A secondary
objective was to determine whether grape juice attracts
fewer non-target insects compared to the commercial
SWD Scentry® lure.
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Materials & Methods
Experiment 1: Evaluation of various types of
fruit juices in cages. The relative attractiveness of
5 types of fruit juices to laboratory-reared male and
female SWD was evaluated from 29 May to 8 June
2018, in the tree fruit entomology / IPM laboratory at
UMass Amherst campus. We used 60 cm3 screen cages
for the experiments. Four equidistant hanging wires (15
cm in length) were positioned at the roof of the cage to
hang small plastic tubes containing either, fruit juices
or water. For each experiment, 200 microliters of each
fruit juice were pipetted onto clear 1.5 ml centrifuge
tubes. Water was used as control. Prior to treatment
application, the lids of the tubes were removed, a 3 cm
wire was wrapped around their neck, and a thin coating
of Tangletrap insect coating was applied to the outer
surface of the tubes to capture alighting ﬂies. Because
only four treatments could be evaluated simultaneously
inside a cage, then we conducted 3 separate bioassays.
Under this approach, each bioassay evaluated 3 fruit
juices (selected at random) and a water control.
For each observation day, 10 males and 10 females
(2-3 days old) were released (at 8:00 am) inside each
cage. Observations were initiated immediately after
introducing the treatments. One person quantified
the number of males and females that landed on the
sticky tubes every 5 minutes for 1 hour, then again at
2 hours and again at 4 hours. Results show the number
of males and females that responded over the entire
4-hour period. During the observations, cages were
rotated 90° every 5 min for the ﬁrst hour. With this ap-
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proach, we were able to
minimize the tendency
of ﬂies to accumulate on
the cage wall receiving
highest light intensity,
which could have biased females in favor of
alighting on the nearest
dish. Five replicates were
completed for each bioassay.
Experiment 2:
Comparison of various
concentrations of grape
juice in cages. From 12
June to 26 June 2018 we
evaluated grape, one of
the best performing juices, either, undiluted or at
75% (= 3 parts of juice
and one part of water)
and 50% concentrations,
against a water control.
While cherry and pomegranate performed well
dƌĂƉƵƐĞĚƚŽĐĂƉƚƵƌĞŵĂůĞĂŶĚĨĞŵĂůĞ^t͘dƌĂƉĐŽŶƐŝƐƚƐŽĨĂƉůĂƐƚŝĐϭͲ
in experiment 1, they
ůŝƚĞƌĐŽŶƚĂŝŶĞƌ;ϯ͘ϱĐŵŽĨƌĂĚŝƵƐĂŶĚϭϱĐŵŝŶŚĞŝŐŚƚͿǁŝƚŚϭϮůĂƚĞƌĂůŚŽůĞƐ
were excluded from ad;ϯͬϭϲ͟ŝŶĚŝĂŵĞƚĞƌͿƚŚĂƚĂůůŽǁƌĞůĂƚŝǀĞůǇƐŵĂůůŝŶƐĞĐƚƐƚŽŐĞƚŝŶƐŝĚĞƚŚĞ
ditional testing due to
ƚƌĂƉ͘
their higher price and
reduced availability.
Observations were as
described in the ﬁrst experiment. Tests were replicated Thursdays). Insects captured were transported to the
laboratory in labeled zip-lock bags for identiﬁcation.
5 times.
Experiment 4. Comparison of additional diluExperiment 3: Comparison of various concentrations of grape juice in the ﬁeld. This study was tions of grape juice in the ﬁeld. This study, conducted
conducted from 12 July to 8 August 2018 at the Uni- at the UMass CSO, compared the attractiveness of 50%
versity of Massachusetts Cold Spring Orchard (CSO) in and 25% (prepared by mixing 1 part of juice in 3 parts
Belchertown, MA. The goal of this experiment was to of water) concentrations of grape juice against water
quantify the response of wild male and female SWD to control. Trap deployment and inspection frequency was
the 3 concentrations of grape juice that were evaluated done as in Experiment 3. Tests were replicated 4 times.
Experiment 5. Field performance of diluted
in cages (Experiment 1). Four low density polyethylene
traps (1 liter in capacity) (see picture) were deployed grape juice when compared to a commercial lure.
in each of four cherry trees. Each trap received 200 ml This study was conducted from 7 to 24 August 2018
of a particular juice concentration or 200 ml of water in one section of a vineyard (table grapes) at Clarkdale
as a control. Each cherry tree served as a replicate. To Fruit Farms in Deerﬁeld, MA. Three treatments were
minimize fermentation eﬀects, all traps were serviced, compared: (1) grape juice alone, (2) grape juice in comwashed, and re-baited twice a week (on Mondays and bination with two synthetic plant volatiles dispensed
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Results
Results from the first
laboratory experiment using
cages indicated that the most
attractive juices to male and
female SWD were grape, tart
cherry, and pomegranate.
Red tart cherry and blueberry were the least attractive
juices (Figure 1A-C).
Results from the second
experiment revealed that
the response of male and
females to undiluted grape
juice did not diﬀer signiﬁcantly from the response
shown to grape juice at 75%
and 50% concentrations
(Figure 2). All grape juice
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treatments were very attractive to male and female
SWD when compared to the water control.
The third experiment evaluated the ﬁeld response
of male and female SWD to the same treatments (using traps) that were evaluated in the laboratory (Experiment 2). Over a 3-week period, traps captured 115
males and 109 females, indicating comparatively low
SWD populations. Figure 3A shows that the level of
response of male and female SWD to undiluted and
diluted (75% and 50% concentrations) grape juice was
similar, conﬁrming the results from the second experiment. No diﬀerences in the number of non-targets (fruit
ﬂies belonging to the same family as SWD) were noted
across treatments (Figure 3B).
In the fourth experiment, traps captured 372 males
and 665 females in an 9-day period, indicating comparatively high SWD populations. Results show that wild
male and female SWD responded in a similar manner
to grape juice at 25% (= 1 part of juice in 3 parts of
water) and 50% concentrations (Figure 4A). A similar
pattern of response was noted for captures of other spe-
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cies belonging to the same ﬂy family (Drosophilidae)
(Figure 4B).
In the ﬁfth and ﬁnal experiment, 465 males and
1,010 females were captured by traps over a 17-day period, indicating comparatively high SWD populations.
Results from this study revealed that when grape juice
was evaluated at 50% concentration, diluted grape juice
attracted 2.3 and 2.6 times more males and females,
respectively, than the commercial SWD Scentry® lure
(Figure 5A). The addition of plant volatiles to 50%
grape juice reduced trap captures when compared to
50% grape juice alone. When grape juice was further
diluted to a 25% concentration, its performance was
even better than when evaluated at the 50% concentration. As shown in ﬁgure 5A, traps baited with the 25%
concentration of grape juice alone captured 2.8 and 3.8
times more male and female SWD, on average, than
traps baited with the SWD Scentry® lure. For the 25%
concentration, the additional of plant volatiles did not
increase of decrease the response of male and female
SWD, relative to grape juice alone. Remarkably, diluted
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grape juice attracted signiﬁcantly fewer (about three
times less) non-targets than the Scentry® lure. The
Scentry® lure is based on fermentation materials, which
are known to attract a comparatively high number of
other Drosophilid species (and other non-target insects).
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While eﬀective at monitoring SWD populations, this
lure can hinder trap performance and increase sorting
time. Our ﬁndings indicate that an inexpensive and readily available material, grape juice, can increase SWD
captures while decreasing captures of non-targets.
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Cost considerations. In terms of costs, 42 traps
can be prepared with only $ 3.50, which is the cost of
one bottle (1.89 liters = 64 oz.) of grape juice (assuming traps are already available). By mixing the content
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(1.89 liters) of the bottle of grape juice with 5.7 liters (=
192 oz.) of water to produce a 25% concentration, 7.6
liters (= 256 oz.) of diluted grape juice can be prepared.
This amount of bait is enough to prepare 42 traps, each
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ũƵŝĐĞŝŶϯƉĂƌƚƐŽĨǁĂƚĞƌͿ͕ĞŝƚŚĞƌĂůŽŶĞŽƌŝŶĐŽŵďŝŶĂƚŝŽŶǁŝƚŚƚǁŽƉůĂŶƚǀŽůĂƚŝůĞƐ͕ĂŐĂŝŶƐƚƚŚĞĐŽŵŵĞƌĐŝĂů^t^ĐĞŶƚƌǇΠ ůƵƌĞ͘WĂŶĞůƐ
ͲƐŚŽǁĐŽƌƌĞƐƉŽŶĚŝŶŐŵĞĂŶĐĂƉƚƵƌĞƐŽĨŶŽŶͲƚĂƌŐĞƚƐ;ƌŽƐŽƉŚŝůŝĚĂĞͿ͘DĂƚĞƌŝĂůƐǁĞƌĞĞǀĂůƵĂƚĞĚƵƐŝŶŐƚƌĂƉƐĚĞƉůŽǇĞĚŝŶĂ
ǀŝŶĞǇĂƌĚ;ƚĂďůĞŐƌĂƉĞƐͿĂƚůĂƌŬĚĂůĞ&ƌƵŝƚ&ĂƌŵƐŝŶĞĞƌĨŝĞůĚ͕D͘&ŽƌĞĂĐŚ^tƐĞǆ͕ĂŶĚĨŽƌŶŽŶͲƚĂƌŐĞƚƐ;ŐƌĞĞŶďĂƌƐͿ͕ŵĞĂŶƐ
ƐƵƉĞƌƐĐƌŝďĞĚ ďǇƚŚĞƐĂŵĞůĞƚƚĞƌĂƌĞŶŽƚƐŝŐŶŝĨŝĐĂŶƚůǇĚŝĨĨĞƌĞŶƚĂƚŽĚĚƐŽĨϭϵ͗ϭ͘

having 200 ml (6.7 oz.) of the diluted juice. The cost
of bait per trap is about $0.08, whereas the cost of the
SWD Scentry® lure is about $ 7 a piece.

tially making insecticide sprays against SWD more
eﬀective.
Acknowledgments

Conclusions
Our combined ﬁndings indicate that a 25% concentration of grape juice (= 1 part of juice in 3 parts of
water) is an eﬀective and economically viable attractant
for SWD. Further studies should reveal the extent to
which traps baited with 25% grape juice, deployed at
high densities, could reduce SWD populations, poten-
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Tree-fruit Research and Extension
Priority Rankings in New Jersey
Dean Polk
Rutgers University
During the fall and winter months of 2016-17 the
NJAES Tree Fruit Working Group put together a grower
survey with the objective of NJ tree fruit growers ranking various tree fruit research and extension activities
done by Rutgers/NJAES. The survey consisted of
separate discipline or program areas with rankings for
each area. A ﬁrst draft survey was vetted using input
from a small grower advisory group in southern counties, and again at the Hershey meetings by the NJ State
Horticultural Society board of directors. Comments
from the 2 advisory meetings were incorporated into
the survey prior to it being given out at the South Jersey
Fruit Meeting (February 16, 2017) and the North jersey
Fruit Meeting (March 1, 2017). A total of 34 responses
were collected, representing 12 counties, plus 1 out
of state grower. NJ responses represented 2,480 acres
of tree fruit production. The survey combined stone
fruit and pome fruit
activities under most
discipline areas; so
tabulated results are
combined under both
crop types.
Under pathology
rankings, brown rot
and bacterial spot
research were considered the highest
stone fruit priorities,
and apple scab and
ﬁre blight were considered the highest
pome fruit priority areas. Growers ranked
plum curculio as the
most serious peach
insect pest needing

research work and
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codling moth and other internal worms requiring the
most attention in apples. Pesticide resistance management was ranked as the most important general pest
management research area. Growers ranked obtaining
labels for new herbicides and work on problem speciﬁc
weeds as the two most important areas for weed science. Growers ranked work in plant growth regulators
for thinning and fruit quality and variety evaluations as
the two most important areas needing work in pomology. Growers’ greatest needs in IPM delivery were for
reducing pest management costs, while recommending
best management practices for speciﬁc pests. Rankings of extension priorities showed an industry need
for newsletters and “Plant and Pest Advisory” articles,
on-farm consultations, and translating research results
for on-farm use.
Rankings are summarized in the following charts:
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Promising New Jersey Hard Cider
Apple Trial Updates
Megan Muehilbauer
Rutgers Cooperative Extension/NJAES
The 2018 apple growing season is in full
swing and the hard cider variety demonstration
plot at the Snyder Research and Extension Farm
has been established. The majority of the grafts
that successfully healed showed signiﬁcant 1st
year growth. A complete report of the trial will be
published in the Winter 2018 Issue of Horticulture
News and Fruit Notes. Overall grafting success in

the trial was a bit lower than expected where the
cleft grafting resulted in 82% success. Despite
this, the failed grafts will be replaced next year in
an attempt to develop the complete planned block
of hard cider apples.
Preliminary data illustrates the varieties Stoke
Red and Red Astrachan resulted in the most apical
growth and largest trunk cross sectional area of

Newly gra ed ‘Ellis Bi er’ scion in the hard cider apple topworking trial at the Rutgers Snyder Research
and Extension Farm, Pi stown, New Jersey.
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Six months of growth on ‘Ellis Bi er’ scion in the hard cider apple topworking trial
at the Rutgers Snyder Research and Extension Farm, Pi stown, New Jersey.
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the 31 cultivars
r e s p e c t i v e l y.
As noted in
the Summer
2018 Issue of
Horticulture
News/Fruit
Notes, this variety
demonstration
trial holds a
number of hard
cider, heirloom,
and dual purpose
varieties,
however both
Stoke Red and
Red Astrachan
were notable
in that both are
particularly
well suited
as hard cider
varieties. Stoke
Red is described
as having a
bittersharp
flavor with
yellow skin and
red flesh, while
Red Astrachan
is considered
an astringent
variety with dark
red scarlet skin.
Future work in
this trial will
involve assessing
the varieties
for disease
resistance, yield,
vigor and flavor
proﬁles.
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Selected White Heirloom Grape
Varieties for the Northeast
J. Stephen Casscles, J.D.
Cedar Cliﬀ Farm, Athens, NY
This article outlines white heirloom grape varieties
that I have grown on my farm and evaluated for the past
ﬁfteen years. My farm, Cedar Cliﬀ, is located in Athens,
NY, which is on the west bank of the Mid-Hudson River
Valley. These quality heirloom varieties were bred in
New England and in the Hudson Valley between 1820
and 1890. Here we detail some of those varieties that
are suitable for cultivation in most of New England and
the Middle Atlantic States except for its coldest regions.
Many of these varieties are dual-purpose grapes that
can be used to produce wine or sold as table grapes.
The reader will ﬁnd that all of these varieties are
productive, winter hardy, fungus disease, and drought
resistant, and tolerate wide swings in temperature.
Hence, they need fewer cost inputs than most commercial varieties that are grown today; consequently,
they can be proﬁtably grown on most vineyard sites in
the Northeast. Further, since they are locally developed
heirloom grape varieties, they should command heightened interest and demand in the market place as either
wine or table grapes.
Croton (vinifera, labrusca, bourquiniana) is a
hybrid bred by Dr. Richard T. Underhill (1802-1871)
and possibly his nephew Stephen W. Underhill (18371925) of Croton Point, New York around 1863. It comes
from a seed of Delaware pollinated by Chasselas de
Fontainbleau. This is a high quality white grape that
makes quality wines. Like Riesling, it is moderately
susceptible to winter injury and has suitable fungus
disease resistance. It is moderately vigorous in heavy
soils, and seems to grow optimally in well drained rich,
silty soils. The vine blooms late, is self-fertile, and
ripens by mid-season. Its clusters are very pretty, with
a prominent shoulder, very long, slender, cylindrical,
and moderately compact. The berries are medium sized
and translucent yellowish-green. The skin is thin, but
tough. The taste in the fruit and wine is delicate that has
a superior vinifera/Delaware ﬂavor. It is refreshingly
spritely with high sugars.
Diamond (labrusca, vinifera) was bred by Jacob
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Moore of Brighton, NY (1835-1908) around 1870. It
is a Concord seed fertilized by Iona pollen that was
introduced as Moore’s Diamond around 1885. Its
progeny includes: Cayuga White, Horizon, and Melody.
Diamond is an early mid-season ripening variety that
ripens about one week before Concord. It is very winter
hardy, productive, and a vigorous grower. The plant
resembles its seed parent Concord, but it is not as vigorous. However, it grows as well in the same soils as
Concord, hence it has a wide range of habitat. It buds
out by mid-season, with disease resistance as good as
Concord, but it is more susceptible to black rot. The
pale green compact clusters can be somewhat variable
in size – medium to short, rather broad, somewhat blunt,
and cylindrical.
The wine is clean, balanced, spicy, and rich, but
mild and slightly perfumey. It can be an assertive white
wine with ﬂinty overtones and some spice with fewer of
the astringent Native-American labrusca ﬂavors. It is
ﬂoral with clean notes of guavas, honey/mead, banana,
some pineapples, and melons.
Empire State (riparia, labrusca, vinifera?) is a
James H. Ricketts (1818-1915) hybrid that ﬁrst fruited
in 1879 and was introduced in 1884. Ricketts of Newburgh, NY maintained that Empire State came from a
seed of Hartford pollinated by Clinton, however others
believe that it is a hybrid of Clinton with a white European grape. Empire State is comparable to Niagara and
Diamond in its vigorous growth habit, fungus disease
resistance, and productivity. However, it is slightly less
winter hardy and does not have as attractive a cluster for
the table market. The fruit quality is very good, much
better than Niagara and nearly as good as Diamond.
Its ﬂavor proﬁle is more of riparia and Muscats, rather
than the foxiness of a Native-American labrusca. It is
a vigorous to very vigorous vine, healthy, and winter
hardy. The grape ripens late mid-season to late, a few
days earlier than Niagara. The clusters are mediumlarge, long, and rather slender and cylindrical, with a
pretty pale yellowish-green to light green color.
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Empire State (riparia, labrusca, vinifera?) is a James H. Ricke s (1818-1915) hybrid that ﬁrst fruited in
1879 and was introduced in 1884. Photo credit: Linda Pierro, Flintmine Press.
The grapes ripen to 18˚ - 20˚ Brix and it is very
suitable for wine production. The wines are clean, acids
are well balanced, and it is ﬂoral in nose and taste. The
wines are a pale light green to yellow; soft, not foxy,
with fruit of pink grapefruit, slight appealing petroleum,
pears, bananas, soft melons; bright, full, and ﬂinty, with
a long clean ﬁnish.
Golden Drop (labrusca, vinifera, bourguiniana)
is a late-early season ripening white grape of superior
quality. Cyrus G. Pringle (1838-1911) of East Charlotte, VT bred this grape (Adirondac x Delaware) and
planted its seed in 1869. The vine is of medium vigor
to moderately vigorous and very winter hardy, but not
so productive since its cluster and berry size are below
average. The cluster is cylindrical, moderately loose,
and of moderate length. Golden Drop is somewhat
resistant to fungus diseases. The berry is medium to
medium-small and becomes a deep golden color when
ripe. Golden Drop is a superior wine grape. It has a
soft, delicate, and clean Native-American labrusca
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ﬂavor proﬁle like its pollen parent Delaware without its
Muscat ﬂavors. It is a clean tasting fruit that achieves a
Brix of 17˚ to 18˚. The ﬂowers are sterile or nearly so,
open by mid-season, with upright stamens. My experience is that while the ﬂowers are said to be self-sterile,
it will easily pollinate with other mid-season pollinators
and in mixed variety vineyards. Golden Drop, due to
its winter hardiness, quality of juice, and early ripening time, should be considered for our shorter season
growing areas.
Iona (labrusca, vinifera) is a Dr. Charles William
Grant (1810-1881) hybrid that originated on his farm
on Iona Island, in Rockland County, New York on the
west bank of the Hudson River between 1855 and 1860.
Dr. Grant maintained that Iona originated from a seed
of Diana planted in 1855. Iona was introduced in 1864.
Iona tends to want a warm soil that is deep and dry,
such as well drained sandy or gravelly clays. It does
not do well in damp, rich black soils, or on poor sand or
gravelly soils without suﬃcient organic matter. The vine
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flowers bloom
by late season;
hence, it is more
productive when
placed in a mixed
variety vineyard
for cross pollenization purposes.
Its fruit ripens
late mid-season
to late, later than
Concord. The
berries have a
unique pale to
dark pink/red
hue with some
amethyst and watermelon shades
that are not uniform. The cluster
is medium-large
to large, with
rather loose large
berries of varying size that can
ripen unevenly.
The cluster is
double-shouldered and nearly
cylindrical. Its
sugars range
from between
18˚to 22˚ Brix.
Despite its
not so perfect
cultivation attributes, Iona is
great in the cellar. The grape
has delightfully
soft labrusca ﬂaIona (labrusca, vinifera) is a Dr. Charles William Grant (1810-1881) hybrid that
vors that carry
originated on his farm on Iona Island, in Rockland County, New York on the west
through into its
bank of the Hudson River between 1855 and 1860. Photo credit: Linda Pierro,
wines. It is of
Flintmine Press.
similar quality
to Delaware, but
is winter hardy to moderately winter hardy, of average it is much softer, rounder, and approachable; with eleproductivity and vigorousness. Iona is only somewhat ments of melons, white peaches, pears, soft tropical
resistant to most fungus diseases. Its nearly self-fertile fruits, guava and watermelon and none of the mustiness
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of Delaware. It is perfumey and welcoming that makes
a refreshing white wine.
Winchell (seed of unknown purple grape) is a superior white grape that was raised by James M. Clough
(1820?-1890?) of Stamford, Vermont around 1850.
Winchell is a viticulturally superior grape both in the
ﬁeld and in the wine cellar. While its genetic ancestry
is unknown, observers maintain that while it is chieﬂy
a labrusca variety, that it may have some vinifera and
aestivalis in its genetic background.
Winchell is a vigorous to very vigorous growing
white variety that is adapted to many diﬀerent soil types
and cool climates. It is very winter hardy, healthy, fungus disease resistant, and very productive. It has a very
dense canopy, so it should be pruned to open its canopy
to minimize fungus diseases. While Winchell is not a
good table grape because it shells, it is a ﬁne wine grape.
The cluster is moderately compact, moderately large in
size, slightly cylindrical that tapers, with one prominent
shoulder. The medium sized berries are greenish to yellow with small brown dots. The variety ripens by lateearly to early mid-season and attains sugars of between
18˚ to 19˚ Brix, but its taste is perceived to be sweeter

because of the grape’s low acidity. Winchell clusters
hang on the vine until they ripen, but then the berries
start to fall oﬀ. The variety has a soft, nuanced, and very
approachable Native-American labrusca taste that is
muted and subtle. The wines are yellow-green in color,
ﬂoral, grapey, with very ﬁne soft white labrusca ﬂavors
complimented by notes of honey, apricots, bananas, and
pineapples, with a body and viscosity that is medium
to heavy for a white wine. Winchell was used to breed
the Geneva hybrids Cayuga White and Horizon.
As they say: “what is old is new again”. It is my
hope that growers in the Northeast who are looking
for new fruits to cultivate will consider these locally
developed heirloom white grape varieties. This article
is based on the author’s over forty years of experience
growing cool climate grapes in Athens, NY and making wine from them; and Grapes of the Hudson Valley
and Other Cool Climate Regions of the United States
and Canada, by J. Stephen Casscles (Coxsackie, N.Y.:
Flint Mine Press, 2015) (the book is available at www.
ﬂintminepress.com). The author’s email address is
cassclesjs@yahoo.com.
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Blue and Black Heirloom Grape
Varieties for the Northeast
J. Stephen Casscles, J.D.
Cedar Cliﬀ Farm, Athens, NY
This article outlines some recommended blue and
black heirloom grape varieties that I have grown and
evaluated for the past ﬁfteen years. My farm, Cedar
Cliﬀ, is located in Athens, NY, which is on the west
bank of the Hudson River about ﬁfty miles north of
Newburgh, NY. These quality heirloom varieties were
bred in eastern Massachusetts and in the Hudson Valley
between 1840 and 1880. Here we will detail some of
those varieties that are suitable for cultivation in most
of New England and the Middle Atlantic States except
for its coldest regions. These varieties are used primarily
to produce red wines.
All of these varieties are productive, winter hardy,
fungus disease and drought resistant, and tolerate wide
swings in temperature. Because of their resilience in
the ﬁeld, they need fewer, and sometimes much fewer,
inputs of costly labor, spray material, other supplies,
or cultivation considerations than most commercial
varieties that are currently grown today. Consequently,
they can be grown proﬁtably on most viable vineyard
sites in the Northeast. They may indeed be candidates
for those interested in organic grape cultivation or very
low spray programs. Further, since they are locally
developed heirloom grape varieties, they should command heightened interest and demand by wineries and
the wine consuming public.
Bacchus (riparia, labrusca) was created by the
noted grape hybridizer James H. Ricketts (1818-1915)
of Newburgh, NY. It is a seedling of Clinton that was
ﬁrst exhibited in 1879. It is vigorous to very vigorous,
healthy, productive, very winter hardy, and very resistant to fungus diseases and insect damage. Bacchus
adapts to a wide range of soils, but does not thrive in
soils that are droughty or which contain too much lime.
It is self-fertile and ﬂowers very early to early.
However, it ripens late in the season. The clusters are
small to medium, below average in length, slender, often
have a single shoulder, and compact. The thin-skinned
berries are slightly smaller than medium size, black, and
glossy in texture. Its virtues include its very high winter
hardiness, freedom from fungus and insect damage,
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ease of propagation, high productivity, and capability
to bear grafts. Its sugars at harvest are between 22˚and
25˚ Brix.
The red wines produced by Bacchus are big, dark,
fruity and ﬂinty with muted native-American labruscatype ﬂavors that can be improved with wood aging. The
wines have big middle acids and tannins to provide its
wines with great body and presence. The wine is not
overpowering, so it can be utilized in blends.
Barry (Rogers No. 43) (labrusca, vinifera) was
bred by Edward S. Rogers (1826-1899) of Salem, MA in
1851. It is a Carter x Black Hamburg hybrid. The color
is black to dark purplish-black, glossy with a heavy
blue bloom. Barry is a vigorous variety that is winter
hardy in a manner similar to Delaware or Baco Noir.
The variety is productive and susceptible to somewhat
susceptible to fungus diseases, especially powdery
mildew. Its female ﬂower blooms by mid-season and
it is sterile with reﬂexed stamens. Its best pollinators
include other mid-season self-fertile varieties such as
Concord, Cottage, Empire State, Delaware, Iona, and
Winchell. Barry is harvested late mid-season to early
late season, after Concord or Baco Noir.
The berry is large to very large with a thin skin that
adheres to the pulp. The attractive cluster is compact,
medium to large, short, very broad, slightly tapering to
cylindrical, that sub-divides often with double shoulders. In sum, it grows well and has a soft and appealing
Concord-like taste with little or no Muscat ﬂavors.
Black Eagle (labrusca, vinifera) was hybridized
by Dr. Richard T. Underhill (1802-1871) around 1862,
possibly along with his nephew Stephen W. Underhill
(1837-1925). It comes from a seed of Concord fertilized by Black Prince. This is a self-infertile variety,
but easily pollinates in a mixed vineyard. It buds out
late and its leaf pattern looks very much like vinifera,
but its thick leathery leaves are olive colored like the
labrusca Concord. Its female ﬂowers open by midseason and it ripens by mid-season like Concord. The
variety is vigorous in the ﬁeld on heavy loam soils, has
good cold resistance, and is moderately susceptible to
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fungus diseases. The clusters are large, long, tapering, that it is a great reference grape to compare it to other
and single or double shouldered, moderately compact to grape varieties covered in this article, as it relates to
moderately loose. The berries are oval and black with a their winter hardiness, ﬂowering time, ripening time,
glossy thick bloom. The ﬂavors are integrated and full disease resistance, and productivity.
with a combination of soft Native-American labrusca
Cottage (labrusca) is Ephraim Bull’s second most
and some Muscat elements.
successful hybrid grape variety after Concord and in
Concord (labrusca) is a purebred Native-American some ways is its superior. Cottage is a seedling of
labrusca, the seed of a wild grape that was planted Concord and was introduced by Bull in 1869. Cottage
by Ephraim Bull (1805-1895) of Concord, MA in the resembles its seedling parent Concord in many ways,
fall of 1843. Concord was
introduced to the public in
1854 and spread rapidly
throughout most of America’s fruit-growing regions
to become the leading blue
grape grown in the eastern
United States as early as
1865. It continues to this
day to be the most widely
planted blue grape in the
eastern United States and
Washington State.
It is a vigorous to very
vigorous variety that is
very productive on many
diﬀerent soils and in different climates. Concord is
very winter hardy and relatively resistant to fungus
diseases and insect damage
that ripens by mid-season
to late mid-season.
The fruit quality of
Concord is not high; it
lacks richness and delicacy of flavor and does
not make very good wine
(except for sherries and
ports) when compared to
other labrusca varieties.
However, as a table grape,
the cluster is of good size
and attractive. This article
covers Concord because
while it is widely grown in
the Northeast, it is seldom
seriously covered in survey
Concord (labrusca) is a purebred Na ve-American labrusca, the seed of a
articles. Also, Concord is
wild grape that was planted by Ephraim Bull (1805-1895) of Concord, MA in
mentioned here because
the fall of 1843. Photo credit: Linda Pierro, Flintmine Press.
it is so commonly grown
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but distinguishes itself in others.
Cottage is a very vigorous growing variety with
thick olive-colored leathery leaves similar to Concord. The canes are thinner and more spindly than
Concord and it develops a thicker canopy. Cottage is
more particular to the soils in which it thrives, unlike
Concord, which thrives in most soil types; hence, this
characteristic can limit the productivity of Cottage when
compared to Concord. Otherwise, it is a very vigorous,
healthy, and winter hardy that has moderately good
fungus disease resistance, but it is not as resistant to
fungus diseases as Concord.
Cottage fruit is of better quality than Concord,
with a less foxy native-American labrusca ﬂavor. It is
richer and more delicate in ﬂavor that lends itself to the
production of better quality wines. Cottage wines have
a more muted foxy labrusca ﬂavor proﬁle, with tannins
that are more balanced and a softer acid structure. This
variety ripens at about the same time as Concord, or
earlier, but tends to ripen unevenly and drops its fruit
when ripe. The clusters are somewhat smaller than
Concord, with similar sized berries that are a dull black
color. This is not a table grape. It can make acceptable
wines, especially when used as a base for ports and
sherries or for semi-dry country red wines.
Eumelan (labrusca, vinifera, aestivalis) is a chance
seedling that grew in the yard of Mr. Thorne of Fishkill
Landing (Beacon), New York around 1847. The vine is
vigorous, very winter hardy, and productive. Its clusters and berries are well formed and of good size. The
round, medium-sized berries are a very attractive black
to blue in color with a ﬁne bloom. The cluster is loose,
large, and rather long and slender, slightly tapering to
cylindrical with one shoulder.
The ﬂavor of the grape has little foxiness and is
rich, sweet, and vinous, which makes a good and hearty
red wine. The sugars can reach 24˚ Brix with low acid.
Eumelan ripens late early to early mid-season, but since
it hangs on the vine well and does not crack or shell, it
can be harvested mid-season to late mid-season. Some
of its disadvantages are its moderate susceptibility to
fungus diseases and sterile female ﬂowers. The ﬂowers
bloom late, but with a compatible pollinator, Eumelan
does pollinate easily. Eumelan can produce relatively
complex ﬂinty red wines with good body and fruit in
the nose and taste for an heirloom variety. These wines
are good on their own or used in blends.
Herbert (Rogers No. 44) (labrusca, vinifera) is a
quality Rogers black heirloom grape that can be used for
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wine or the table. It was used extensively by the New
York State Agricultural Experiment Station grape breeding program to develop Steuben, Corot Noir, Noiret, and
Geneva Red (GR-7). Like most other Rogers hybrids,
it is a Carter x Black Hamburg cross. Its color is dull
blue-black to black with a thick blue bloom.
Herbert is vigorous to very vigorous for a labruscavinifera hybrid and is productive that produces a quality
black grape. Its growth habit is open and airy which
helps to keep fungus diseases in check. The variety is
winter hardy to moderately winter hardy and its fungus
disease resistance is good. The bloom date is mid-season, and as with most Rogers hybrids, it has a self-sterile
female ﬂower with reﬂexed stamens. Its pollinators can
be other mid-season self-fertile ﬂowering varieties such
as Concord, Delaware, Empire State, Iona, Winchell, or
Worden, but not any of the self-infertile Rogers hybrids
even if they bloom in mid-season. It pollinates well in
a mixed variety vineyard to produce full clusters.
The berry is round oval, and very large to medium
large, but is irregular in size. The skin adheres to the
ﬂesh of the berry somewhat. The cluster, like most ﬁrst
generation Rogers’ hybrids, is large to medium large,
broad and tapering. The cluster can be rather long,
with one shoulder and moderately compact to loose.
The harvest date is mid-season to a bit earlier, along
the lines of Concord and earlier than Barry. Herbert is
a dual-purpose grape, with an emphasis on wine with
sugars at 19˚ to 21˚ Brix. Overall, its taste is of a soft
Concord variety with a few Muscat ﬂavors.
It is my hope that growers and wineries in the
Northeast who are looking for “new” grape varieties
to cultivate and wines to produce will consider these
locally developed heirloom blue and black wine grape
varieties. Further, that those interested in low or no
spray programs to produce grapes organically will
consider these grape varieties. This article is based
on the author’s over forty years of experience growing cool climate grapes in Athens and Middle Hope,
NY and making wine from them; and Grapes of the
Hudson Valley and Other Cool Climate Regions of
the United States and Canada, by J. Stephen Casscles
(Coxsackie, N.Y.: Flint Mine Press, 2015). This book
has much more speciﬁc information on many of the
grapes covered by this article. (the book is available at
www.ﬂintminepress.com). The author’s email address
is cassclesjs@yahoo.com.
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Pink and Light Red Heirloom Grape
Varieties for the Northeast
J. Stephen Casscles, J.D.
Cedar Cliﬀ Farm, Athens, NY
This article recommends pink and light red heirloom grape varieties that I have grown and evaluated for
the past ﬁfteen years. My farm, Cedar Cliﬀ, is located
in Athens, NY, which is on the west bank of the Hudson
River about ﬁfty miles north of Newburgh, NY. These
quality 19th century heirloom varieties were mostly bred
in eastern Massachusetts and in the Hudson Valley between 1840 and 1880. They are suitable for most of New
England and the Middle Atlantic States except for its
coldest regions. Many of these varieties can be used for
both wine production and as table grapes. They are all
productive, winter hardy, and fungus disease resistant.
Because of their resilience, they need less labor, spray
material, and other cultivation practices than most of
today’s commercial varieties. Consequently, they can
be grown proﬁtably in the Northeast. Further, since
they are locally developed heirloom grape varieties,
they should command heightened interest and demand
from wineries and the wine consuming public.
Agawam (Rogers No. 15) (labrusca, vinifera), a
Carter x Black Hamburg hybrid, was bred in 1851 by
Edward S. Rogers (1826-1899) of Salem, MA. Agawam is dark & dull purplish-red with a lilac bloom.
Agawam is a vigorous variety that is hardy with thick
canes. It is winter hardy, like Delaware; productive to
very productive, but needs a careful spray program to
combat fungus diseases.
Agawam prefers a somewhat heavy soil, doing better on clay than on sand or gravel. Agawam is harvested
mid-season to late-mid season, soon after Concord. Of
the Rogers hybrids, it is the only completely self-fertile
variety, but its production is enhanced when placed in
a mixed variety vineyard.
The berry is large to very large like Concord. The
attractive cluster is medium-large to large and somewhat loose to moderately compact. The cluster is short,
rather broad, tapering to somewhat cylindrical with one
shoulder. The grape has a thick tough skin, but it is not
a slip skin variety. The sugar levels are at 19˚ to 20˚
Brix, with acid levels like Concord. It is a dual-purpose
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grape that is good for the table and for wine production.
It makes a quality white wine that is aromatic and fruity
with a Muscat ﬂavor and herbal ﬁnish, that blends well
with other white wines. As a table grape, it is rich, sweet,
with a soft aromatic Muscat quality.
Delaware (aestivalis, labrusca, bourquiniana,
labrusca, vinifera) is a premium dark pink grape that
was ﬁrst identiﬁed in Ohio in 1849. It produces a white
wine that is great either alone or in blends. It is one of
my most favorite grapes for the table or the cellar.
Delaware is well balanced to make a quality dry or
semi-dry white wine. The self-fertile grape can be somewhat ﬁnicky in the ﬁeld, but is generally tolerant of most
soils. It prefers a rich, but not too rich, loam or slightly
clay loam soil. It is winter hardy. The medium-sized
vine has moderate to average vigor and productivity.
The one-shouldered clusters are very pretty, compact
and small-medium in size. It is more resistant to fungus
diseases than most French-American hybrids. Delaware
ripens early mid-season to mid-season, with sugars
which easily can reach 22˚to 27˚Brix. It can hang on
the vine for a long time, even if attacked by Botrytis
cinerea, to produce exceptional dessert wines.
Delaware is versatile in the cellar. It can make delicate and interesting fruity/ﬂoral dry table or sparkling
wines, with multiple layers of ﬂowery fruit and light
spice that is both agreeably foxy and of Muscat. The
pale green to slight yellow colored wines have ﬂavors
of white peaches, guava, honey, ripe bananas, and
almonds with a musky element in both the nose and
body. Semi-sweet or late harvest Delawares possess
ripe guava, honey, apricots, orange rinds, ripe bananas,
muscat, and almond ﬂavors.
Diana (labrusca, vinifera) was planted by Diana
Crehore (1795?-1870?) of Milton, MA about 1834 from
open pollinated Catawba seeds. Diana did not do well
in cool New England; however, it thrived in the warmer
climate and soils of the Mid-Hudson River Valley.
Diana has a full and pretty cluster, exotic ﬂavors, and
sugars between 19˚ and 20˚ Brix. The ﬂavor is similar
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that it likes, being
vigorous and productive. The ﬂowers are
self-fertile and open
by mid-season. The
cluster is moderately
compact with a delicate pale red/amber
to rose color. It ripens
about one week to ten
days after Concord.
The vine can be somewhat cold tender, is
somewhat resistant to
fungus diseases, with
medium-sized berries.
The skin adheres to
the ﬂesh. The cluster
is medium large and
stubby, being tapering
to cylindrical.
Goethe (Rogers No.
1) (labrusca, vinifera) is a Rogers’ hybrid of Carter x Black
Hamburg. This is a
high quality grape
that shows more Muscat and less labrusca
ﬂavors that meld well
together. Goethe is
red-brown to pale red
covered with a slight
bloom. Descriptions
of its vigorousness
range from being
a medium difficult
grower to being vigorous to very vigorous.
This varied descripDelaware (aes valis, labrusca, bourquiniana, labrusca, vinifera) is a premium dark
tion may be because
pink grape that was ﬁrst iden ﬁed in Ohio in 1849. Photo credit: Linda Pierro,
Goethe is sensitive to
Flintmine Press.
the soils that it grows
in. Goethe likes sandy
to Catawba, but with more guava ﬂavors that are rich, and gravelly soils. In rich clay soils, it grows too much
foliage to yield a quality crop.
spicy, and tangy.
The variety is hardy to very winter hardy. It is
The vine is capricious where it grows; and does best
on relatively poor, dry, gravelly soil that does not have productive and fairly immune to fungus diseases to
much compost or nitrogen. Diana does well in the soils somewhat susceptible; but, is sensitive to powdery
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mildew. It blooms mid-season and is one of the few
Rogers hybrids that is partially self-fertile. Some of the
more eﬀective self- fertile varieties that can be used to
pollinate it are Concord, Delaware, Diamond, Iona, and
Winchell.
The berry size is above medium to very large. The
skin is thin and adheres moderately to the pulp. The
cluster is attractive, of medium length, but broad and
tapering, with a single shoulder that is somewhat compact. Goethe is one of the best quality Rogers grapes
for the table and for wine production. Its ﬂesh is tender
with a pleasant aromatic soft labrusca taste. For wine, it
is successfully grown in the southern Brazilian State of
Santa Catarina. Goethe has sugar levels at around 18˚
to 19˚ Brix, and low acids like Delaware. The harvest
date for Goethe is late to very late. This is a grape that
cries out to be planted in New Jersey, the warmer parts
of Pennsylvania, and the lower Hudson Valley.
Jeﬀerson (labrusca, vinifera) was bred by James H.
Ricketts (1818-1915) of Newburgh, NY and introduced

in 1880. It is a Concord x Iona hybrid and is excellent
as a table grape or for wine production. Jeﬀerson can
resemble the vigor, productivity, health and disease resistance of Concord, but is not Concord’s equal. In color
and quality, the fruit resembles Iona, but the cluster is
much prettier than Iona.
It produces fruit early-late season, approximately
seven to ten days after Concord. Jeﬀerson is not particular about its soils, but does not like lime soils. Jeﬀerson
is a high quality red/bronze grape. It is a superior table
grape because of its attractive appearance, very large to
large clusters, thin adhering skin, soft non-cloying taste,
and ships and keeps well. The clusters are cylindrical to
tapering, well formed, and well ﬁlled to compact. The
berries are medium-large and uniform in color. The
ﬂavor and texture of the grape is juicy with rich vinous
ﬂavors and delicate strawberry-like aroma. The light
pale golden colored wines are of excellent quality; with
fruits of apricots, soft labruscas, honey, pears, melons,
and light almonds.

Jeﬀerson (labrusca, vinifera) was bred by James H. Ricke s (1818-1915) of Newburgh, NY and introduced
in 1880. Photo credit: Linda Pierro, Flintmine Press.
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Massasoit (Rogers No. 3) (labrusca, vinifera) is a
Rogers hybrid of Carter x Black Hamburg. The color
is dark-brownish red to red with lilac bloom. Massasoit is a strong, hardy, and a vigorous to very vigorous
grower that is productive. It is winter hardy, but fairly
susceptible to fungus diseases. It is self-sterile that
blooms mid-season to late season. It will occasionally
set out very partially ﬁlled clusters of small to very
small seedless grapes, referred to a Williams Seedless.
The berry is large to medium-large. Its thin skin
adheres mostly to the pulp. The cluster size is medium
and short, rather broad, that is cylindrical to tapering
with a single shoulder. The harvest date is early for a
Rogers hybrid, along with the early ripening varieties
such as Delaware. The sugars of Massasoit average
19.5˚ Brix, with acids like Concord.
Salem (Rogers No. 22 and 53) (labrusca, vinifera)
is a hybrid of Carter x Black Hamburg. The color is
an attractive dark red/chestnut, with a medium blue
bloom. Salem is a vigorous variety that is moderately
productive that can be variable in its production. The
variety can be susceptible to fungus diseases without
a good spray program. On the plus side, it has an open
canopy which increases air ﬂow and sunshine to facilitate fungicide sprays. It is very winter hardy, one
of Rogers most winter hardy varieties and as hardy as
Delaware or more so.
Salem is not particular to the soils that it will grow
in. Its self-sterile ﬂowers bloom by mid-season. Selffertile pollinators that bloom with it include, Catawba,
Concord, Delaware, Iona, Empire State, Jeﬀerson,
Niagara, Winchell, and Worden.
Its harvest date is early for a Rogers hybrid and it
ripens mid-season along with Concord or even before.
The berry is large to very large. Its cluster is medium to
large, compact, short and broad, tapering to cylindrical,
that is shouldered. The skin of the berry is a rather thick
non-slip skin which adheres to the pulp.
This is a dual-purpose grape. It is a handsome fruit
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of quality for the table and makes a high quality white
wine for a labrusca-type grape. It has a soft labrusca/
Muscat nose, with a delicately rich aromatic, sprightly,
and vinous ﬂavor. Salem is relatively low in sugar at
17˚ Brix, with low acidity like Delaware.
Vergennes (chance seedling, labrusca) is a red
grape that was found in the garden of William E.
Greene (1810-1886) of Vergennes, Vermont in 1874.
Vergennes wines, both dry and semi-dry, are quality
white labrusca-type wines that are still produced by
Arbor Hill Winery in the Finger Lakes.
The vine is generally winter hardy and productive
to very productive. Vergennes produces a large berried
attractive bright colored red grape. The clusters are
of medium size and length, broad and cylindrical to
tapering, and of variable compactness, but generally
are loose. Overall, the vine is healthy and somewhat
resistant to fungus diseases. It is a safe and productive
variety for marginal vineyard sites. Vergennes ﬂowers
by mid-season to late season, whose ﬂowers are semisterile. The variety ripens late about one to two weeks
after Concord.
It is my hope that growers and wineries in the
Northeast who are looking for “new” grape varieties
to cultivate and wines to produce will consider these
locally developed heirloom pink and light red wine
grape varieties. Further, that those interested in low or
no spray programs to produce grapes organically will
consider these grape varieties. This article is based on
the author’s over forty years of experience growing
cool climate grapes in Athens and Middle Hope, NY
and making wine from them; and Grapes of the Hudson
Valley and Other Cool Climate Regions of the United
States and Canada, by J. Stephen Casscles (Coxsackie,
N.Y.: Flint Mine Press, 2015). This book has more information on many of the grapes covered by this article.
(the book is available at www.ﬂintminepress.com). The
author’s email address is cassclesjs@yahoo.com.
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Dr. Joshua Feldstein, Former
Delaware Valley University President,
Passes Away at 97
Aﬀectionately known as Josh to all, Dr. Joshua Feldstein died June 19, 2018. Dr. Feldstein’s remarkable association with Delaware Valley University lasted nearly
80 years. It included stints as a student, faculty member, department chair, associate dean, dean, president,
trustee, and emeritus trustee.
“To generations of DelVal students, faculty, staﬀ
and alumni, Joshua Feldstein was Delaware Valley
University,” said current
President Dr. Maria Gallo.
“The entire University community is deeply saddened
by his passing.”
A memorial service was
held on Sunday September
30, 2018 at Delaware Valley
University. Attended by 250
friends, family and alumni,
we got to pay our respects
to Josh one last time. A
short video interview with
Dr. Feldstein was played that captured his essence and
characterized his long well lived life. It can be viewed
at: https://www.delval.edu/oﬃces-services/presidentsoﬃce/dr-joshua-feldstein
When asked how he wished to be remembered, Dr.
Feldstein replied, “He was never sorry for anything he
did. He was only sorry for the many things he couldn’t
do.”
As president of the university, Dr. Feldstein
strengthened ties between DelVal and Bucks County. He
also introduced new academic majors, including agribusiness, and built new athletic and academic facilities.
These included the Student Center, James Work Memorial Stadium, the Kenneth W. and Helen H. Gemmill
Center for Animal Husbandry, and the Sydney Markovitz Equine Facility. He oversaw improvements in computer facilities in the Feldman Building, the addition
of laboratory and classroom space to the greenhouse
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complex, and renovations to the Allman Building, and
helped secure the donation of the Roth Farm, which is
now DelVal’s Roth Center for Sustainable Agriculture.
During Dr. Feldstein’s terms as interim president,
DelVal built additions to the James Work Gymnasium and James Work
Hall and constructed the
Arthur Poley Greenhouse
Complex. Dr. Feldstein was
also responsible for the
start of construction on the
addition to the Mandell
Science Building, which includes the Jeﬀerson Center.
Known as a person
who valued honesty and
loyalty, and possessed of a
sincere desire to help people,
Dr. Feldstein made small
classes and personal attention hallmarks of the DelVal educational experience.
Even as an administrator, he
made time to teach classes. He was a valued counselor
to students and kept up with alumni long after they
left campus. “Our students are our life’s blood,” he
once said, “and our alumni are our claim to fame.”
As president, Dr. Feldstein advocated for access and
inclusion. He helped admit the ﬁrst women to DelVal in
the 1960s and increased the number of women on the
faculty. “To teach is to mold minds and to inﬂuence
people forever,” he said. “If you don’t extend an opportunity to people, or exclude them from an opportunity,
they will never be able to accomplish what they could.”
To thousands of DelVal Alumni, especially in Horticulture, Josh was instrumental in inﬂuencing our careers. DelVal alumni are scattered though out the USA.
Josh was loved and will be missed, but we are thankful
we got to know him and thankful for the opportunities
Delaware Valley University provided for us because of
the work and passion of Dr. Joshua Feldstein.
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