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Massachusetts Fruit IPM Report
for 2019
Jaime C. Piñero, Daniel Cooley, Jon Clements, Sonia Schloemann, and
Elizabeth Garofalo
University of Massachusetts Amherst
Weather
Low winter temperature(s) recorded at the UMass Cold Spring
Orchard was -6°F. on January 21,
January 31, and February 1, 2019.
January 31 through February 2
marked three nights of sub-zero
temperatures between -5°F. and
-6°F. While there was some consternation about stone fruit ﬂower
bud damage, in the end, with some
exceptions, the stone fruit crop was
very good in 2019. Continuing a
recent trend, green tip on apple was
about on time if a little early (April

12). However, a cool May (Figure &ŝŐƵƌĞϭ͘DĂǇϮϬϭϵǁĂƐŐĞŶĞƌĂůůǇĐŽŽůĂĐƌŽƐƐDĂƐƐĂĐŚƵƐĞƚƚƐ͘
1) delayed apple bloom somewhat
(May 12) and then we were in for a
prolonged bloom period. Pollination weather and bee in 2018, then for example, some Honeycrisp blocks
ﬂight appeared to be so-so, however, a heavy crop was were very light set). Again, continuing a recent trend,
generally set (except where a heavy crop was observed the summer was hot (mostly July, Figure 2), but with
adequate precipitation season-long
(Figure 3). The peach crop enjoyed
this weather and was one of the best
in terms of quantity and quality in
years. August was not particularly
hot, with some low temperatures
in the 50’s beginning early in the
month. Apple red color beneﬁtted.
Unlike in recent years, September
was also not hot, but it was dry. All
which generally favored the harvest
of a nice crop of apples.
Diseases


&ŝŐƵƌĞϮ͘ŝƌƚĞŵƉĞƌĂƚƵƌĞƉƌĞǀĂŝůŝŶŐĚƵƌŝŶŐ:ƵůǇϮϬϭϵ͘
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The spring started off wet,
making orchard access difficult.
These conditions exacerbated last
fall’s rainy weather leading to a few,

1

infections were established to lead
to some fruit damage. At the UMass
Cold Spring Research Orchard, we
had both RIMpro and NEWA running for Decision Support Systems.
Between April 12 (GT) and June
10, RIMpro estimated 6, multi day,
infection events with RIMs exceeding the 100 level. NEWA estimated
16 separate infection events over the
same time frame.
As shown in Figure 5, only
about 2% of the fruit sampled at
harvest had scab lesions. Fly speck
was a complete no show and sooty
blotch barely present. Similarly, the
fruit rots that were so prevalent last
 year did not appear this year. The
&ŝŐƵƌĞϯ͘ZĂŝŶǁĂƐŐĞŶĞƌĂůůǇĂĚĞƋƵĂƚĞĚƵƌŝŶŐƚŚĞϮϬϭϵŐƌŽǁŝŶŐƐĞĂƐŽŶ͘ precipitation during the summer was
,ŽǁĞǀĞƌ͕ŶŽƚƚŚĞƐĂŵĞƐƚĂƚĞͲǁŝĚĞ͘
drier than normal to normal over the
state (Figure 4) accounting for less
summer disease pressure. Growers
were prepared to spray fungicides
for summer rots and diseases this
year, given last year’s problems.
Insects
In 2019, the most challenging insect pests in Massachusetts in
several orchards seem to have been,
in this order: codling moth and other
Lepidoptera, plum curculio, stink
bugs, and mites. The least damaging
or almost non-existent pests were
leafminers and European sawﬂy.
Brown marmorated stink
 bug (BMSB). In 2019, 12 BMSB
&ŝŐƵƌĞϰ͘^ƵŵŵĞƌƉƌĞĐŝƉŝƚĂƚŝŽŶĚƵƌŝŶŐƚŚĞƐƵŵŵĞƌŽĨϮϬϭϵǁĂƐŶŽƌŵĂůƚŽ monitoring sites were established in
MA orchards, in cooperation with
ĚƌǇŝŶŵŽƐƚŽĨƚŚĞƐƚĂƚĞ͘
private consultants. Four of these
isolated, Phomopsis outbreaks. While these may have sites were used to assess the potential of the ghost trap
looked bad (and caused a fair amount of panic), they as a means of managing late season BMSB damage,
especially in PYO blocks where insecticide residues are
did not seem to progress once pruned out.
Muddy orchard conditions also made early season not permissible. Fruit in blocks adjacent to the ghost
disease management diﬃcult, in general. Some apple traps were evaluated to determine if the proximity of the
scab cropped up, especially in blocks where inocu- traps to the blocks increased stink bug damage. After
lum has been historically high. While the better part last year’s big (big for Massachusetts, anyway) trap
of primary scab was fairly readily managed, enough captures, we were all geared up for even higher numbers
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this year. Not all that much actually
showed up though. Neither ghost

traps, nor pyramid traps caught
anything like what we had expected.
ϮϬϭϵƉƉůĞ^ĐĂď^ƵŵŵĂƌǇhDĂƐƐŽůĚ^ƉƌŝŶŐZĞƐĞĂƌĐŚKƌĐŚĂƌĚ
The cool weather for the ﬁrst part
WƌĞĐŝƉŝƚĂƚŝŽŶ
/ŶĨĞĐƚŝŽŶǀĞŶƚ;ĚĂƚĞŝŶŝƚŝĂƚĞĚͿ
of the summer might have slowed
ĂƚĞ ηĂǇƐǁŝƚŚZĂŝŶ dŽƚĂůZĂŝŶĨĂůů;ŝŶĐŚĞƐĂͿ Z/DƉƌŽͲZ/DǀĂůƵĞď
EtzͬE
down stink bug development. While
ϰͲϭϮ
ϰ
ϭ͘ϯϲ
Ϯ;ϰͲϭϱͿ
z;ϰͲϭϮͿ;ϰͲϭϰͿ
stink bug damage was documented
in several apple blocks, whether or
ϰͲϭϴ
ϳ
Ϯ͘Ϭϯ
ϭϳϳϬ;ϰͲϮϬͿ
z;ϰͲϭϵͿ;ϰͲϮϭͿ;ϰͲϮϰͿ
not that damage was from invasive
ϰͲϮϲ
ϱ
Ϯ͘ϲϵ
ϭϴϮ;ϰͲϮϲͿ
z;ϰͲϮϲͿ;ϰͲϮϴͿ
or native stink bugs has yet to be
ϱͲϮ
ϲ
Ϭ͘ϲϭ
ϮϮϰϲ;ϱͲϯͿ
z;ϱͲϮͿ;ϱͲϳͿ
determined.
Codling moth (CM). Reports
ϱͲϭϮ
ϯ
ϭ͘ϭϰ
ϭϱϬϳ;ϱͲϭϬͿ
z;ϱͲϭϮͿ
indicate
that for about 5-6 years,
ϱͲϭϳ
ϭ
Ϭ͘ϭϵ
ϭ;ϱͲϭϳͿ
z;ϱͲϭϳͿĐ
we’ve gone from CM being an ocϱͲϮϯ
ϰ
Ϭ͘ϳϱ
ϭ;ϱͲϮϯͿ
z;ϱͲϮϯͿ
casional pest to posing a serious
problem –particularly for the last
ϱͲϮϴ
ϭ
Ϭ͘ϰϰ
ϴϱϳ;ϱͲϮϴͿ
z;ϱͲϮϴͿ
2 years. A couple of MA orchards
ϲͲϮ
Ϯ
Ϭ͘ϯϬ
Ϭ
E
reported injury by this pest.
ϲͲϭϬ
ϳ
ϭ͘ϲϮ
ϭϯϯ;ϲͲϭϭͿĚ
z;ϲͲϭϬͿ;ϲͲϭϰͿ;ϲͲϭϲͿ
Oriental fruit moth (OFM)
still seems to hang mainly in peachWƌĞĐŝƉŝƚĂƚŝŽŶĞǀĞŶƚƐǁŝƚŚůĞƐƐƚŚĂŶ͘ϭϬŝŶĐŚĞƐŽĨƌĂŝŶĂƌĞŶŽƚƌĞĐŽƌĚĞĚŚĞƌĞĂƐƚŚĞǇĂƌĞŶŽƚĐŽŶƐŝĚĞƌĞĚƐƵĨĨŝĐŝĞŶƚ
es but occasionally in apples -- a
ƚŽƚƌŝŐŐĞƌĂŶŝŶĨĞĐƚŝŽŶĞǀĞŶƚ͘
Z/DǀĂůƵĞƐůĞƐƐƚŚĂŶϭϬϬĂƌĞŶŽƚĐŽŶƐŝĚĞƌĞĚ͞ƐŝŐŶŝĨŝĐĂŶƚ͟ŝŶĨĞĐƚŝŽŶĞǀĞŶƚƐ͕ĨŽƌƉƌĂĐƚŝĐĂůŵĂŶĂŐĞŵĞŶƚƉƵƌƉŽƐĞƐ͘
couple of people that were using
Z/DǀĂůƵĞƐƌĞƉƌĞƐĞŶƚĞĚŚĞƌĞĂƌĞƚŚĞƚŽƚĂůǀĂůƵĞĨŽƌĂĐŽŵďŝŶĞĚŝŶĨĞĐƚŝŽŶĞǀĞŶƚ͕ŶŽƚĞĂĐŚĚĂǇ͛ƐĚŝƐĐƌĞĞƚZ/D
mating disruption in small stone
ǀĂůƵĞ͘
fruit plots had signiﬁcant activity
EtĞƐƚŝŵĂƚĞĚĞƐƐĞŶƚŝĂůůǇĂůůĂƐĐŽƐƉŽƌĞƐǁĞƌĞƌĞůĞĂƐĞĚDĂǇϭϳ͘
dŚĞĨŝŶĂůƉƌŝŵĂƌǇƐĐĂďĞǀĞŶĞƐƚŝŵĂƚĞĚďǇZ/DƉƌŽǁĂƐϲͲϭϬĂŶĚĞǆĐĞĞĚĞĚƚŚĞϭϬϬZ/DŶĞĐĞƐƐĂƌǇƚŽŵĂŬĞŝƚĂ
from (presumably) mated females
͞ƐŝŐŶŝĨŝĐĂŶƚ͟ŝŶĨĞĐƚŝŽŶĞǀĞŶƚ͘
ﬂying in and laying eggs.
Plum curculio (PC).
We monitored the earlyseason PC activity using black pyramid traps
baited with benzaldehyde
(BEN) and grandisoic
acid (GA), the PC aggregation pheromone. The
first overwintered PCs
(4 adults in 3 odor-baited
traps) were captured on
April 24th. These first
captures took place at
214.1 DD (base 43F, accumulated since January
1st). This is very close to

the 7-year average of 224
DD (base 43F).
PC adults seemed to
&ŝŐƵƌĞϱ͘WĞƌĐĞŶƚĨƌƵŝƚĚĂŵĂŐĞĨƌŽŵƚŚĞƚŚƌĞĞŵŽƐƚĐŽŵŵŽŶĨƵŶŐĂů
come
and go in a fairly
ƉĂƚŚŽŐĞŶƐ͘ƚŽƚĂůŽĨϮ͕ϲϱϬĂƉƉůĞƐǁĞƌĞƐĂŵƉůĞĚĨƌŽŵĨŝǀĞŽƌĐŚĂƌĚƐŝŶ
‘normal’ pattern, although
DĂƐƐĂĐŚƵƐĞƚƚƐ͘
the cold, wet spring got
dĂďůĞϭ͘^ƵŵŵĂƌǇŽĨƉƌĞĐŝƉŝƚĂƚŝŽŶĂŶĚƐĐĂďŝŶĨĞĐƚŝŽŶĞǀĞŶƚƐďǇĚĂƚĞ͕ƌĞĐŽƌĚĞĚĂƚƚŚĞhDĂƐƐŽůĚ^ƉƌŝŶŐ
KƌĐŚĂƌĚ;ĞůĐŚĞƌƚŽǁŶ͕DͿ͘
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the ﬁrst TPB adults were captured in
white sticky cards (two TPB adults
in six traps) deployed at the UMass
Cold Spring Orchard. It seems that
TPB was well controlled in most
orchards.
Oblique-banded Leaf Roller
(OBLR). Current control strategies
implemented by growers seem to be
working well.
Mites were, generally speaking, not a big problem. When they
cropped up, it was often in limited
areas in some cases limited to single

limbs. It is possible that such spotty
&ŝŐƵƌĞϲ͘WĞƌĐĞŶƚĨƌƵŝƚĚĂŵĂŐĞĨƌŽŵƚŚĞϭϯŵŽƐƚĐŽŵŵŽŶŝŶƐĞĐƚƉĞƐƚƐŽĨ
presence may due to uneven coverĂƉƉůĞ͘ƚŽƚĂůŽĨϮ͕ϲϱϬĂƉƉůĞƐǁĞƌĞƐĂŵƉůĞĚĂƚĨŝǀĞŽƌĐŚĂƌĚƐŝŶ
age with oil since application condiDĂƐƐĂĐŚƵƐĞƚƚƐ͘
tions were so challenging.
Red-banded leaf rollers presthem to a slow start. Such a weather pattern also re- ence was documented in a couple of orchards, but fruit
sulted in an extended period of PC activity which, for injury was not evident.
Wooly apple aphid continues to crop up in more
the ﬁrst time in several years, was diﬃcult to monitor
using odor-baited traps. Table 2 shows that 2019 had places where it was not previously seen, both in old
the lowest average air temperature for the month of standard type trees as well as high density plantings.
Fruit injury at harvest. The level of fruit sampled
May, when compared to the three preceding years. For
example, in 2018 the average temperature during May at harvest showing insect damage (expressed as percentwas about 7 degrees higher, with more comparatively ages) is presented in the Table below (from two MA
‘warm’ days. It seems that the 2019 May weather was orchards) - data are presented separately for perimeter
similar to 2017 in terms of temperature (both years rows and for block interior, and also in Fig. 6 (from ﬁve
were similarly cool), although in 2017 the amount of MA orchards).
Table 3 shows infestation data collected at harvest
precipitation during May was nearly twice as much the
in two MA commercial orchards. Note the comparaamount received in 2019.
Overall, even though populations didn’t seem to tively high percentage of fruit with PC scars in the
have been greater than usual, greater-than-expected perimeter of one block. Injury by AMF was conﬁrmed
damage took place in a couple of orchards that likely via incubation of individual fruit sampled from trees,
missed the timing or didn’t have enough coverage due which were kept in individual containers with sand
to rainy, cool weather that prevailed during the PC (pupation substrate) for 5 weeks. Fruits were dissected
and a determination was made of whether injury was
season.
Apple maggot ﬂy (AMF). AMF populations ap- caused by AMF (presence of larvae / pupae) or by stink
peared and peaked later than usual. There was high bugs (presence of feeding tube).
A
s
variability in AMF pressure across orchard blocks,
but in general populations were not high. The ﬁnal shown in Figinsecticide in August usually seems to take care of late- ure 6, Orienappearing AMF. Preliminary research was initiated to tal fruit moth
determine whether perimeter-row sprays in association (OFM) and
with semiochemicals would result in adequate levels of codling moth
AMF protection. See Fruit Notes article reporting on (CM) (here,
considered
the main 2019 ﬁndings of that research.
Tarnished plant bug (TPB). On April 14, 2019, together as
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dĂďůĞϮ͘ŝƌƚĞŵƉĞƌĂƚƵƌĞĂŶĚƌĂŝŶĨĂůůƌĞĐŽƌĚĞĚĚƵƌŝŶŐƚŚĞŵŽŶƚŚŽĨDĂǇŽǀĞƌĂϰͲǇĞĂƌƉĞƌŝŽĚ;ϮϬϭϲͲ
ϮϬϭϵͿĂƚƚŚĞhDĂƐƐŽůĚ^ƉƌŝŶŐKƌĐŚĂƌĚ;ĞůĐŚĞƌƚŽǁŶ͕DͿ͘


The nibble fruit thinning approach as espoused
by Dr. Duane Greene was advisable. This includes using
NAA (Fruitone, PoMaxa), carbaryl (Sevin), and 6-BA
(Maxcel, Exilis) at the appropriate timing (beginning at
bloom and continuing through 10-12 mm fruitlet size)
and during good weather (warm, partly cloudy, neither
of which occurred together at a particularly good time).
Horticulture
Still, this approach generally resulted in inadequate
Chemical fruit thinning remains one of the most thinning. Apple trees were rarely under considerable
challenging AND most important spray(s) of the year. carbohydrate stress during most of the chemical thinSome of my “adventures” in apple chemical thinning ning window (Fig. 7) for chemical thinners to be particularly eﬀective. But, it (nibble approach) deﬁnitely did
in 2019 follow.
some thinning.
dĂďůĞϯ͘>ĞǀĞůŽĨƉĞƌŝŵĞƚĞƌͲƌŽǁĂŶĚŝŶƚĞƌŝŽƌͲƌŽǁŝŶũƵƌǇĐĂƵƐĞĚďǇŝŶƐĞĐƚƉĞƐƚƐƌĞĐŽƌĚĞĚĂƚ
Some might arŚĂƌǀĞƐƚŝŶƚǁŽDĂƐƐĂĐŚƵƐĞƚƚƐŽƌĐŚĂƌĚƐ͘
gue the results
were acceptable.
But I am tired of
too many small,
clustered-up apples, particularly
when it comes to
crop-load sensitive varieties
like Honeycrisp
wherein fruit
quality (size,
red color, and
ﬂavor) suﬀers.
The Pollentube-growth
Model. New this
year, I followed
it (the PTGM,
https://ptgm.
 newa.cornell.
internal lepidoptera), and plum curculio (PC) caused
the greatest amount of damage while European apple
sawﬂy (EAS) caused relatively minimal damage. Miscellaneous sting is considered any damage where the
cause is indeterminable.

Hor cultural News, Volume 100, Winter, 2020

5

fur application,
all other trees
received the
standard UMass
chemical thinner
application(s),
whatever that
w a s . I w o n ’t
bore you with all
the details, you
 will have to wait

for an upcoming
&ŝŐƵƌĞϳ͘ĂƌďŽŚǇĚƌĂƚĞďĂůĂŶĐĞĂƚhDĂƐƐKƌĐŚĂƌĚ͘EŽƚĞĐĂƌďŽŚǇĚƌĂƚĞĚĞĨŝĐŝƚǁĂƐŵŝŶŝŵĂůĚƵƌŝŶŐ
jmcextman blog
ŵŽƐƚŽĨƚŚĞĐŚĞŵŝĐĂůƚŚŝŶŶŝŶŐǁŝŶĚŽǁĨƌŽŵĂƉƉ͘DĂǇϭϱƚŚƌŽƵŐŚDĂǇϮϱ͘
or Fruit Notes
article, but sufedu/) closely, fully intending to apply lime sulfur to a ﬁce it to say, in the end, still too many apples at harvest.
block of Honeycrisp. Which I did. The result, it smoked Too many.
Yes, you can, strip trees of apples that is. Using
the ﬂower petals (see picture below) at a high rate! I was
pleased. I was so pleased — and a bit scared! — that I ethephon. And 6-BA. And Vydate. Yup, I did it, Golden
did not follow-up with another application of lime sul- Delicious, really sick of hand thinning in the past, so a
fur, which is advised to get that last cohort of ﬂowers, tank mix of above did it. And fruits were about 1-inch
including lateral bloom, that was pollinated. Kind of diameter! Bottom two-thirds of trees, all apples fell
a mistake, as although the lime sulfur spray at bloom oﬀ beginning about a week after application. Interestdeﬁnitely resulted in king fruit set only (mostly?), at the ingly, top one-third of trees had a nicely thinned crop.
end there was still too many apples on these trees! Hand Shows you where the spray hits and where spurs are
thinning followed in the summer. Note to self, don’t be weaker (more shaded). Also, there was a pretty good
gun shy, follow the recommendation of the PTGM. Of carbohydrate deﬁcit around application. Good thing I
course, if I do it again next year, and apply lime sulfur don’t make a living doing this.
twice, I will probably strip the trees.
(Would not be the ﬁrst time, see
below.) So, who out there is willing
to give bloom thinning with caustic
thinners a go in 2020?
Malusim app and the fruitlet
growth rate model. I used the
Malusim app (https://malusim.org/)
in its ﬁrst year of general release
to help measure apple fruitlets and
predict fruit set (using the fruitlet
growth rate model.) Four varieties
— Pazazz, Gala, Fuji, and Honeycrisp. Two sets of trees — ﬁve trees
per variety, ﬁve (only) ﬂower clusters per tree. Only 25 ﬂower clusters
per variety. Suppose to do 75. (Try
ing to see how little I can get away
&ŝŐƵƌĞϵ͘DĂůƵƐŝŵĂƉƉŽƵƚƉƵƚĨŽƌ'ĂůĂĂƚƚŚĞhDĂƐƐKƌĐŚĂƌĚ͘ůƚŚŽƵŐŚŝƚ
with, yup, I’m lazy, I’ll admit it. The
ĂƉƉĞĂƌĞĚƚŚĞƚĂƌŐĞƚǁĂƐďĞŝŶŐĂƉƉƌŽĂĐŚĞĚ͕ŝŶƚŚĞĞŶĚĂƚŚĂƌǀĞƐƚƚŚĞƌĞ
result, well, interesting. Seems like ǁĞƌĞƐƚŝůůƚŽŽŵĂŶǇĂƉƉůĞƐŽŶƚŚĞƐĞƚƌĞĞƐƚŽĂĐŚŝĞǀĞŽƉƚŝŵƵŵĨƌƵŝƚƐŝǌĞƐ
things were pretty much on track, ĂŶĚƉƌŽĨŝƚĂďŝůŝƚǇ͘
with the exception of the lime sul-
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&ŝŐƵƌĞϴ͘,ŽŶĞǇĐƌŝƐƉĨůŽǁĞƌƐŽŶDĂǇϭϳ͕ϮϬϭϵ
ĂĨƚĞƌĂƉƉůŝĐĂƚŝŽŶŽĨϰйůŝŵĞͲƐƵůĨƵƌ͘

Multiple applications of ReTain, again using
Duane Greene’s recommendation, did a nice job of
holding Honeycrisp on trees and they took on real nice
color in October. (Wish I had taken a picture!) Anecdote
from another PYO orchard conﬁrms this approach. For
more information: http://umassfruitnotes.com/v83n3/
a1.pdf.
Small Fruit IPM
Winter Moth (WM). WM egg hatch occurred
this year on or around April 10th in the Southeastern
Counties of the state. Egg hatch was spread over a
fairly long period of time due to cool temperatures, but
populations were very low and little signiﬁcant damage occurred. This is widely thought to be the result of
Cyzenis albicans parasitoid releases from prior years.
There was some evidence of WM migration to more
westerly counties in the state in 2019 where they have
not previously been thought to overwinter. Dr. Joe
Elkinton is monitoring this migration and feels that it
may be the result of hybridization with Bruce Spanworm rather than because of any climate change eﬀects.
There does not seem to be a reason to worry about this
leading to WM outbreaks in either forest trees or fruit
crops (blueberry or apple), but his lab is monitoring to
verify that.
Gypsy Moth (GM). We have reported on this pest
in past years when the drought in 2016 set oﬀ an outbreak of GM in 2017 and some residual pockets of high
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damage in 2018. The Small fruit crops that were most
aﬀected in those years were blueberries and grapes.
In 2019 the state did not produce an aerial survey map
of GM damage due, most likely, to low populations.
There were some reports of light infestation on fruit
farms but growers were aware of what to look for and
control was easily accomplished.
Spotted Wing Drosophila (SWD). The UMass
statewide monitoring network was not implemented in
2019. Instead, our eﬀorts were focused on (1) ﬁeld trials for monitoring and possibly mass trapping, (2) bait/
lure evaluations, and (3) laboratory investigations of the
feeding behavior and physiology of this invasive pest.
Piñero et al (2019) reported on the high attractiveness
of Concord grape juice, a low-cost and readily available
material, to male and female SWD. When diluted at a
ratio of 1 part of grape juice and three parts of water,
diluted grape juice showed to be 3 times more attractive
to male and female SWD than one commercial lure under ﬁeld conditions. Grape juice diluted at the 1:3 ratio
also attracted signiﬁcantly fewer (about three times less)
non-targets than the commercial lure, highlighting the
greater selectivity of grape juice.
In 2019, we also compared the SWD-capture efﬁciency of traps baited with commercial lures against
that of traps baited with diluted grape juice early in the
season at ﬁve MA locations. Diluted grape juice was the
only attractant that detected SWD during the month of
May. During June, while commercial lures also attracted
SWD, the numbers of SWD were greater in the diluted
grape juice-baited traps. In addition, traps baited with
diluted grape juice captured most (89%) of the females
that were trapped over a 6-week period, highlighting
the eﬀectiveness of this inexpensive material for SWD
monitoring. Cage studies revealed that nearly 90% of
the SWD females that were released inside cages were
killed by traps baited with diluted grape juice within a
24-hour period, whereas traps baited with commercial
lures killed less than 50% of the females over a 24-hour
period.
Spotted Lanternﬂy (SLF). No SLF reports in
Massachusetts in 2019 (aside from 1 dead SLF found
on imported ornamentals in Boston). On February 7th,
2019, and with support from the Massachusetts Department of Agricultural Resources, a Spotted Lanternﬂy
Preparedness Conference was coordinated by UMass
Extension. It was attended by over 240 people. We also
did some grower outreach with educational materials
and will continue these eﬀorts in 2020.
Massachusetts IPM Berry Blasts/Healthy Fruit
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Newsletter Small Fruit section. Fifteen issues of Massachusetts IPM Berry Blast (508 subscribers), were sent
out during the 2019 growing season. These covered
IPM recommendations for a wide range of pests and
disease problems in berry crops. A condensed version
of this information was also included in 16 issues of
the Healthy Fruit newsletter (165 subscribers).

J. 2019. Update on the 2014 NC-140 Honeycrisp and
Aztec Fuji Rootstock Trials in New Jersey and Massachusetts. Fruit Notes, Vol. 84, No. 2, Spring 2019.

Special Projects

Piñero, J.C. 2019. Regenerating Orchard IPM: Managing key apple pests with ecologically-based IPM
approaches. Proceedings of the 2019 Empire State
Producers Expo, Onondaga County Community College SRC Arena, Syracuse, NY, January 14-17, 2019.

Northeast Cider Apple Project (NECAP). This
3-year project funded by NESARE is being led by the
University of Vermont with collaborators from UMass
and UMaine. At UMass, D. Cooley, J.C. Piñero, J.
Clements, and E. Garofalo will evaluate at least ﬁve
cider orchards throughout Massachusetts for insect and
disease incidence on cider apples, and will also evaluate
horticultural and fruit quality characteristics to develop
fact sheets and recommendations for both established
and new growers of cider apples. And video! https://
www.youtube.com/channel/UCWrmWfBqbcK8FgjVTuRT0Gw.
MyIPM app. This work continued by Cooley, Clements, and Garofalo on the MyIPM including adding
pear insects, cherry insects, and updating apple and pear
diseases. MyIPM is designed to provide mobile access
to pest management information for many fruit crops
with an emphasis on resistance management. For more
information on the app: https://apps.bugwood.org/apps/
myipmseries/
Publications
Cowgill, W. and Clements, J. 2019. Suggested New
Apple Variety: Crimson® Gold (Svatava Cv.). Fruit
Notes, Vol. 84, No. 2, Spring 2019. Fruit Notes, Vol.
84, No. 4, Fall 2019.
Garofalo, E. and Clements, J. 2019. Small Steps to a
Big Future for Massachusetts Cider Apples. Fruit Notes,
Vol. 84, No. 2, Spring 2019.
Muehlbauer, M., Cowgill, W., Autio, W., and Clements,
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Olanyk, C., Ware, L., Garofalo, E., and Clements, J.
2019. Growers’ Perspectives on Data Sharing and IPM.
Fruit Notes, Vol. 84, No. 3, Summer 2019.

Piñero, J.C., Cooley, D.R., Clements, J., Schloemann,
S., and Garofalo, E. 2019. Massachusetts Fruit IPM
Report for 2018. Fruit Notes 84: 1-9.
Piñero, J.C., Leskey, T.C., and Shapiro-Ilan, D. 2019.
Entomopathogenic Nematodes Are Eﬀective at Killing
Plum Curculio Larvae in the Soil. Fruit Notes 84: 9-11.
Piñero, J.C. and Leskey, T.C. 2019. Managing Plum
Curculio Using an Attract-and-kill Approach: 2018
On-farm Research Results. Fruit Notes 84: 1-4.
Piñero, J.C. Foley, N. 2018. Evaluation of diluted grape
juice as an inexpensive attractant for the invasive fruit
pest spotted wing Drosophila. Fruit Notes 83(3) 1-7.
Zeng, Q., Cooley, D.R. and Schultes, N. 2019. Use
of biological controls and sterilants as alternatives to
streptomycin against ﬁre blight blossom infections in
apples. Fruit Notes 84 Summer 1-6.
Research/Extension grants received
Piñero, J.C., Wallingford, A., and collaborators. Multicultivar grafting: a novel low-cost, grower-friendly
Attract-and-Kill approach to manage key apple pests in
New England. NIFA Crop Protection and Pest Management program (9/1/19 – 8/31/2023). $324,246.
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Malusim App and Precision Apple
Thinning – Trials and Tribulations
Jon Clements
University of Massachusetts Amherst
Malusim is a web and smartphone app that includes fruit-growth-rate model can be entered, number of
the fruitlet growth rate model, apple carbohydrate trees/clusters/ﬂower clusters per tree and target fruit per
model, and an irrigation model. In 2018, the app was in tree must be speciﬁed. Then, fruit growth measurements
beta-test mode, but in 2019, was in public release and can be entered manually or by voice input or imported
is available on the web (malusim.org) and in the Apple or exported.
iOS and Google Play stores for smartphones. The MaluThe Malusim app was used for predicting fruit
sim app provides both keyboard and voice input (smart- set on Honeycrisp, Gala, and Fuji apple trees using
phone only) for entering fruitlet growth measurements voice input in the ﬁeld in 2018 and 2019 at the UMass
and immediately charts predicted fruit set (percent Orchard in Belchertown, MA. Instead of using the
or actual numbers of fruit) of
the desired final apple crop
load. It has the
potential to be a
very handy tool
to simplify the
predicting-fruitset procedure;
however, further
reﬁnement of the
app is necessary
to achieve full
potential.
Basic use of
the Malusim app
includes creating a location
(orchard block),
providing location details such
a s a N E WA
weather station
(not necessary
for the fruitgrowth model),
v a r i e t y, t r e e
spacing, emit
ter spacing, etc.
DĂůƵƐŝŵƐŵĂƌƚƉŚŽŶĞĂƉƉƐĐƌĞĞŶƐŚŽƚƐĨŽƌĞŶƚĞƌŝŶŐĨƌƵŝƚŐƌŽǁƚŚƌĂƚĞĂŶĚ
Before measureƉƌĞĚŝĐƚŝŶŐĨƌƵŝƚƐĞƚ͘
ments for the
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recommended ﬁve trees and 15 clusters per tree, only
ﬁve clusters per tree were measured on ﬁve trees. All
were on M.9 or B.9 rootstocks, the objective being reducing the number of measurements made, and hence
speeding up the process using the Malusim app and
the predicting-fruit-set model. In general, the voice
input worked OK, but one had to be methodical and
continually check to make sure the app was recording
the measurements correctly. Using voice input makes
the predicting-fruit-set procedure a one-person job vs. a
two-person job when measurements have to be entered
manually. (Although this can still be done.) Having immediate results of the measurements to predict fruit set
was very handy vs. having to go back to the oﬃce and
entering the measurements manually in a spreadsheet
before visualizing the outcome of measurements.
Overall, reducing the number of clusters measured

probably introduced more error/variability in the results. In the end it seems like there were more apples
on the tree than what was predicted. Seems, because
in 2019, a bug in the app resulted in extraneous data
being introduced which is still being sorted out, hence
the importance of exporting and backing up your data
frequently! Still, the app has a lot of potential and only
the fruitlet-growth-rate model has been touched-upon
here. It is hoped that resources can be further spent on
developer de-bugging and improving the Malusim app
going forward.
For more detail and further information, see
predicting fruitset model (https://www.canr.msu.edu/
uploads/ﬁles/PredictingFruitset1-21-14.pdf) and how
to use the Malusim app (predicting fruit set): http://bit.
ly/2WbWZ2n.
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New England Cider Apple Project
Terence Bradshaw
University of Vermont
Jon Clements, Dan Cooley, Elizabeth Garofalo, and Jaime Piñero
University of Massachusetts
Renae Moran
University of Maine
In a recent survey of apple growers, one prominent
Vermont apple grower stated, “The cider apple market
represents the first real increase in demand for New
England Apples in a generation. While sales of our
dessert fruit have been flat or declining, we see this
market as essential to maintaining the competitiveness
of our industry.”
Fermented cider production in New England experienced over 50% annual growth from 2009 to 2014
and sales of regional craft ciders made from specialty
cider apples increased over 40% in 2017. That last
ﬁgure is especially important, because cideries use two
sources of apples for making their products: culled fruit
of traditional dessert apple varieties (e.g. ‘McIntosh’,
‘Empire’, etc.); and specialty varieties grown speciﬁcally for their unique ﬂavor and aroma contributions
to the ﬁnished cider. The former of these apples make
up the lion’s share of fruit used for making cider in the
U.S., and their production requires a wholesale dessert
variety market that provides suﬃcient revenue so that
growers can aﬀord to sell culls at substantially lower
prices. At regional educational meetings in 2014-2017,
and in national surveys since 2014, apple growers stated
that biennial bearing, variety adaptability, appropriate
orchard training systems, and increased susceptibility
to speciﬁc diseases, particularly ﬁre blight, present
signiﬁcant limitations to increased expansion of cider
apple production.
Specialty cider apple varieties, however, present
greater value as cider apples than dessert varieties that
are downgraded for cider use. Thus, cider varieties
do indeed present opportunity for diversiﬁcation of
New England orchards without substantially changing
production systems. Currently, the demand for cider
apples exceeds supply, and apple varieties speciﬁcally
selected for cider (e.g. ‘Dabinett’, ‘Ashmead’s Kernel’,
‘Franklin Cider Apple’) oﬀer high returns for growers.

12

Cider apples also have lower infrastructure and management needs because lack of demand for blemish-free
fruit creates an opportunity to grow them with fewer
chemical inputs. In addition, postharvest cold storage,
sorting, and packing are greatly reduced compared to
dessert apples. However, production of cider apples is
limited by unknown performance metrics for specialty
cider apple varieties when grown in New England,
unique pest management considerations including
greater susceptibility to ﬁre blight, and alternate bearing
cycles that reduce yield. There is a dearth of objective,
research-based information on cider variety performance across New England orchards. However, there
are many growers whose expertise growing these fruit
can be collected through citizen science to develop regional recommendations for cider apple production. In
addition, new methods for managing crop load through
use of plant growth regulators and/or canopy hedging
could address biennial bearing issues that reduce cider
variety productivity.
New England Cider Apple Project
In fall 2019, specialists from the Universities of
Maine, Massachusetts, and Vermont initiated the New
England Cider Apple Project (NECAP) with funding
from the Northeast SARE Research and Education
Program. This project includes research components
that will yield valuable information for New England
fruit growers”:
Cider variety observations. In 2019, NECAP staﬀ
began collecting ﬁeld observations of cider varieties in
several orchard in Vermont and Massachusetts. Data is
being collected on tree growth (vigor, habit); biennial
bearing tendency, crop yield; juice quality; and incidence of disease and pest damage. Beginning in 2020,
we will solicit growers for your observations and data,
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if available, to build out proﬁles of popularly-grown
cider apple varieties in the region.
Mechanical thinning research. Traditional European cider varieties do not respond as well to chemical
thinners as most dessert varieties. In Maine, we will
evaluate the eﬀectiveness of a mechanical string thinner for eﬀectiveness in early ﬂower thinning, yield, and

biennial bearing.
Return bloom: Plant growth regulators, and
canopy hedging. The success of the highly biennial
dessert variety ‘Honeycrisp’ has led to research on
and recommendation for treatments to improve annual
bearing tendency. The use of post-thinning plant growth
regulators and trimming vegetative shoots through

EĞǁŶŐůĂŶĚŝĚĞƌƉƉůĞWƌŽŐƌĂŵ
'ƌŽǁĞƌ^ƵƌǀĞǇ

dŚĞŝŶƚĞŶƚŽĨƚŚŝƐƐƵƌǀĞǇŝƐƚŽĞǀĂůƵĂƚĞƉĂƐƚĂŶĚƉƌĞƐĞŶƚĐŝĚĞƌĂƉƉůĞƉƌŽĚƵĐƚŝŽŶŝŶEĞǁŶŐůĂŶĚĂŶĚƚŚĞ
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;WůĞĂƐĞĚŽŶŽƚĐŽƵŶƚĐƵůůĨƌƵŝƚĨƌŽŵĚĞƐƐĞƌƚĐƵůƚŝǀĂƌƐƚŚĂƚǁĞƌĞŝŶƚĞŶĚĞĚĨŽƌƚŚĞĨƌĞƐŚŵĂƌŬĞƚ͘/Ĩ
ǇŽƵŽŶůǇŵĂŬĞǇŽƵƌŽǁŶĐŝĚĞƌ͕ƉůĞĂƐĞĐŝƚĞƚŚĞƉƌŝĐĞĨŽƌƌĂǁŵĂƚĞƌŝĂůƐǇŽƵǁŽƵůĚĐŚĂƌŐĞƚŚĞ
ĐŝĚĞƌǇĨƌŽŵƚŚĞŽƌĐŚĂƌĚͿ
Ă͘ dŽƚĂůΨ 


ͺͺͺͺͺͺͺͺͺ
ď͘ ΨƉĞƌĂĐƌĞ


ͺͺͺͺͺͺͺͺͺ


EĞǁŶŐůĂŶĚŝĚĞƌƉƉůĞWƌŽũĞĐƚ

ĞĐĞŵďĞƌϮϬϭϵ
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ϴ͘ WůĞĂƐĞƌĂƚĞƚŚĞĨŽůůŽǁŝŶŐŝƐƐƵĞƐĨŽƌǇŽƵƌƉĞƌĐĞƉƚŝŽŶŽĨƚŚĞŝƌĞĨĨĞĐƚŽŶĚŝĨĨŝĐƵůƚǇŝŶƉƌŽĚƵĐŝŶŐ
ĐŝĚĞƌĂƉƉůĞƐŽŶǇŽƵƌĨĂƌŵ͕ǁŚĞƌĞ͗
ϭсŶŽƚĂƉƌŽďůĞŵĂƚĂůů͕ϮсƐůŝŐŚƚƉƌŽďůĞŵ͕ϯсŶĞƵƚƌĂů͕
ϰсŵĂŶĂŐĞĂďůĞƉƌŽďůĞŵ͕ϱсŵĂũŽƌƉƌŽďůĞŵ͗
Ă͘ ƵůƚŝǀĂƌƐĞůĞĐƚŝŽŶ

ͺͺͺͺͺͺͺͺͺ
ď͘ ĂŶŽƉǇŵĂŶĂŐĞŵĞŶƚͲƉƌƵŶŝŶŐ ͺͺͺͺͺͺͺͺͺ
Đ͘ ĂŶŽƉǇŵĂŶĂŐĞŵĞŶƚͲƚƌĂŝŶŝŶŐ ͺͺͺͺͺͺͺͺͺ
Ě͘ ŝĞŶŶŝĂůďĞĂƌŝŶŐ

ͺͺͺͺͺͺͺͺͺ
Ğ͘ &ŝƌĞďůŝŐŚƚ


ͺͺͺͺͺͺͺͺͺ
Ĩ͘ KƚŚĞƌĚŝƐĞĂƐĞŝƐƐƵĞƐ 
ͺͺͺͺͺͺͺͺͺ
Ő͘ /ŶƐĞĐƚŵĂŶĂŐĞŵĞŶƚ

ͺͺͺͺͺͺͺͺͺ
Ś͘ WƌƵŶŝŶŐ


ͺͺͺͺͺͺͺͺͺ
ŝ͘ ^ƵŶďƵƌŶ


ͺͺͺͺͺͺͺͺͺ
ũ͘ ,ĂƌǀĞƐƚůĂďŽƌ 

ͺͺͺͺͺͺͺͺͺ
Ŭ͘ ^ŽƵƌĐŝŶŐŶƵƌƐĞƌǇƚƌĞĞƐ 
ͺͺͺͺͺͺͺͺͺ
ů͘ YƵĂůŝƚǇŽĨŶƵƌƐĞƌǇƚƌĞĞƐ
ͺͺͺͺͺͺͺͺͺ
ŵ͘ ŽůĚŚĂƌĚŝŶĞƐƐ 

ͺͺͺͺͺͺͺͺͺ
Ŷ͘ ZŽŽƚƐƚŽĐŬƐĞůĞĐƚŝŽŶͺͺͺͺͺͺͺͺͺ

ϵ͘ WůĞĂƐĞƌĂƚĞǇŽƵƌĐŽŵĨŽƌƚǁŝƚŚƚŚĞĨŽůůŽǁŝŶŐĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨĐŝĚĞƌĂƉƉůĞŵĂŶĂŐĞŵĞŶƚ
ϭсŶŽƚĐŽŵĨŽƌƚĂďůĞĂƚĂůů͕ϮсƐůŝŐŚƚůǇĐŽŵĨŽƌƚĂďůĞ͕ϯсŶĞƵƚƌĂů͕
ϰсŐĞŶĞƌĂůůǇĐŽŵĨŽƌƚĂďůĞ͕ϱсǀĞƌǇĐŽŵĨŽƌƚĂďůĞ͗
Ă͘ ƵůƚŝǀĂƌĞǀĂůƵĂƚŝŽŶ





ͺͺͺͺͺͺ
ď͘ ĂŶŽƉǇŵĂŶĂŐĞŵĞŶƚʹŚĞĚŐŝŶŐ



ͺͺͺͺͺͺ
Đ͘ dƌĂŝŶŝŶŐƐǇƐƚĞŵƐ͖ůŽǁǀƐŚŝŐŚĚĞŶƐŝƚǇ 


ͺͺͺͺͺͺ
Ě͘ &ŝƌĞďůŝŐŚƚĂŶĚŽƚŚĞƌĚŝƐĞĂƐĞŵŽĚĞůůŝŶŐĂŶĚŵĂŶĂŐĞŵĞŶƚ
ͺͺͺͺͺͺ
Ğ͘ ^ƉĞĐŝĨŝĐĐŝĚĞƌ/WDƉƌŽŐƌĂŵƐ 



ͺͺͺͺͺͺ
Ĩ͘ DĂŶĂŐŝŶŐďŝĞŶŶŝĂůŝƐŵǁŝƚŚƉůĂŶƚŐƌŽǁƚŚƌĞŐƵůĂƚŽƌƐ

ͺͺͺͺͺͺ
Ő͘ ,ĂƌǀĞƐƚŵĞĐŚĂŶŝǌĂƚŝŽŶ 




ͺͺͺͺͺͺ

ϭϬ͘,ŽǁŵĂŶǇĂƉƉůŝĐĂƚŝŽŶƐŽĨĞĂĐŚŽĨƚŚĞĨŽůůŽǁŝŶŐŐƌŽƵƉƐŽĨƉĞƐƚŝĐŝĚĞƐǁĞƌĞĂƉƉůŝĞĚƚŚŝƐǇĞĂƌŝŶ
ǇŽƵƌŽƌĐŚĂƌĚ͗
ŝĚĞƌďůŽĐŬƐ 
&ƌĞƐŚĨƌƵŝƚďůŽĐŬƐ
Ă͘ ,ĞƌďŝĐŝĚĞƐ


ͺͺͺͺͺͺͺͺͺͺ 
ͺͺͺͺͺͺͺͺͺͺ
ď͘ &ƵŶŐŝĐŝĚĞƐ


ͺͺͺͺͺͺͺͺͺͺ 
ͺͺͺͺͺͺͺͺͺͺ
Đ͘ ĂĐƚĞƌŝĐŝĚĞƐ;ĨŝƌĞďůŝŐŚƚͿ
ͺͺͺͺͺͺͺͺͺͺ 
ͺͺͺͺͺͺͺͺͺͺ
Ě͘ /ŶƐĞĐƚŝĐŝĚĞƐ


ͺͺͺͺͺͺͺͺͺͺ 
ͺͺͺͺͺͺͺͺͺͺ
Ğ͘ WůĂŶƚŐƌŽǁƚŚƌĞŐƵůĂƚŽƌƐ
ͺͺͺͺͺͺͺͺͺͺ 
ͺͺͺͺͺͺͺͺͺͺ

dŚĂŶŬǇŽƵĨŽƌǇŽƵƌƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚŝƐƐƵƌǀĞǇ͘dŚĞEĞǁŶŐůĂŶĚŝĚĞƌƉƉůĞWƌŽũĞĐƚŝƐĨƵŶĚĞĚďǇ
EŽƌƚŚĞĂƐƚ^ZƉƌŽũĞĐƚ>EϭϵͲϯϳϯ͕ĂŶĚŝƐĂĐŽůůĂďŽƌĂƚŝŽŶŽĨĨĂĐƵůƚǇĂŶĚƐƚĂĨĨĨƌŽŵƚŚĞhŶŝǀĞƌƐŝƚŝĞƐŽĨ
sĞƌŵŽŶƚ͕DĂŝŶĞ͕ĂŶĚDĂƐƐĂĐŚƵƐĞƚƚƐ͘WůĞĂƐĞĨŽƌǁĂƌĚĂŶǇƋƵĞƐƚŝŽŶƐƚŽƚŚĞƉƌŽũĞĐƚĚŝƌĞĐƚŽƌĂƚ
dĞƌĞŶĐĞ͘ƌĂĚƐŚĂǁΛƵǀŵ͘ĞĚƵ͘

EĞǁŶŐůĂŶĚŝĚĞƌƉƉůĞWƌŽũĞĐƚ

ĞĐĞŵďĞƌϮϬϭϵ

hedging cam improve return bloom the following year
independent of crop thinning. These treatments will
be tested on commercially-important cider varieties to
assess eﬀects on yield, return bloom, and fruit quality.
Work completed to-date is preliminary, and thus
we are not ready to make recommendations based on
it. The intent of this session is to introduce the project
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to cider apple growers from across the region to invite
participation in project activities, including collection
of observations from your orchards. As this project
unfolds, we will publish results on the NECAP website
at http://go.uvm.edu/necider.
Funding for this project is provided by NESARE
Grant LNE19-373.
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Delaware & California Grown
Certified Peach Trees.
Order Now for Spring.

Adams County Nursery, Inc. • Aspers, PA
(800) 377-3106 • (717) 677-4124 Fax
Website: www.acnursery.com • Email: acn@acnursery.com

The Leading
Small Fruit Nursery Today!
The Best Berry Plants Since 1932

• Excellent Customer Service
• Wide Variety Selection
• Technical Support
• Complete Lab Facility
for Tissue Culture
& Virus Indexing
Strawberries
Brambles
Asparagus
Blueberries

Currants
Gooseberries
Elderberries
Rhubarb

Nourse Farms, Inc
41 River Road
South Deerfield MA 01373
413.665.2658

Info@NourseFarms.com
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DTN Smart Traps – Worth it or Not?
Jon Clements
University of Massachusetts Amherst
The DTN Agronomic Platform (DTN AP) is a
comprehensive agronomic software tool that integrates
precision ag technology into a single, easy-to-use interface (https://www.dtn.com/agriculture/agribusiness/
dtn-agronomic-platform/). Optional components of the
DTN AP are automated “Smart Traps” that upload pheromone-based trap catch pictures to their cloud-based
AP. Smart Traps are essentially wing-type pheromone
traps that capture a digital picture of the daily adult
moth catch (codling moth, Oriental fruit moth, oblique
banded leafroller typically in orchards), including species identiﬁcation, eliminating insect catches that are
not the target pest, and upload these pictures to the DTN
AP cloud. Daily and cumulative catch totals, including
the trap bottom picture are available after logging into
the DTN AP. Data can be charted, exported, and alerts
can be set when thresholds are exceeded.
Smart Traps were deployed in a commercial orchard
in eastern Massachusetts in 2018 and at the UMass
Orchard in Belchertown in 2019. As mentioned, three
traps, one each for Oriental fruit moth, codling moth,
and oblique banded leafroller were fully charged at the
beginning of the season and placed head-height in the

apple orchard block (Figure 1). Barring a few minor
technical diﬃculties, traps were easy to deploy, obtained
a cellular signal for data transmission to the cloud, and
the battery lasted all season. With the exception of occasional trap bottom and pheromone replacement, the
Smart Traps were virtually maintenance free. There was
a learning curve to use the web interface “Dashboard”
to use the DTN AP, but once ﬁgured out, monitoring
and visualizing trap catch data, including pictures of
the trap insert (and whatever was stuck to it!) was easy
(Figure 2). Identifying the correct insect pest in the
trap seemed to work just ﬁne, including keeping track
of new catches vs. previous catches. One advantage
of the Smart Traps vs. manually checked pheromone
traps is the setting of a bioﬁx, which should prove to be
more accurate because daily catch counts are made vs.
weekly or bi-weekly, which is more typical of manual
scouting. But it comes with a cost at $395 per year per
trap, however, that includes the DTN AP which can be
used for scouting with a smart phone. There is much
value-added to their AP Dashboard and Smart Traps
which might be particularly useful to researchers, crop
consultants, and Extension advisors.




&ŝŐƵƌĞϭ͘^ŵĂƌƚdƌĂƉƐŝŶĂŶĂƉƉůĞŽƌĐŚĂƌĚďůŽĐŬĂƚƚŚĞhDĂƐƐKƌĐŚĂƌĚǁŝƚŚŽďůŝƋƵĞďĂŶĚĞĚůĞĂĨƌŽůůĞƌ
ƉŚĞƌŽŵŽŶĞĐĂƚĐŚ͘
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&ŝŐƵƌĞϮ͘dŚĞdEW͞ĂƐŚďŽĂƌĚ͟ĐŚĂƌƚŝŶŐƚƌĂƉĐĂƚĐŚĞƐ͕ƚƌĂƉůŽĐĂƚŝŽŶ͕ĂŶĚƉŝĐƚƵƌĞƐŽĨƚƌĂƉĐĂƚĐŚ
ĨŽƌĐŽĚůŝŶŐŵŽƚŚĂƚƚŚĞhDĂƐƐKƌĐŚĂƌĚ͘



Eco-Friendly Insect, Disease, Bird Control
University/USDA tested
Stink Bug Traps
Brown Marmorated and Native Bugs
Insect Traps and Lures
Plum Curculio Trap Tree Control,
Codling & Oriental Moth, Cranberry
Pests, Black Stem Borer, Others
Honey Bee Lure
Attract Bees - Increase Pollination
Predalure attracts beneficials

Oriental Beetle MD

Mating Disruption
Fruit Crops & Ornamentals

Prestop

New Biofungicide Impressive
Activity. Foliar/Root Diseases

Avex
Bird Control. Apply by ground or
air. Cherries, Blueberries, Sweet
Corn, other crops

Committed to the Environment and Green Technology
Since 1990
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Identifying Weed Management
Priorities from the Ground Up:
2019 New England Vegetable & Fruit
Conference Survey Results
Elizabeth Garofalo, Hilary Sandler, and Jaime C. Piñero
University of Massachusetts Amherst
Weed management begins with understanding what
species are present as well as their life cycle. Conﬁdence in weed identiﬁcation is the ﬁrst, critical step to
successfully protecting crops form damage weeds do.
Weeds can cause many diﬀerent problems in a cropping
system, making this diverse group of pests especially
important to manage. Weeds act as alternate host plants
to insect pests such as dock sawﬂy, stink bugs (Figure
1), borers, tarnished plant bug, aphids. Invasive insect
pests like brown marmorated stink bug, spotted sing
drosophila, and spotted lanternfly, often use weed
hosts to feed their populations throughout the growing
season only to jump the weed ship and feast on your
crops when wild host carbohydrate stores are depleted.
This usually occurs just in time for harvest, causing
damage that, sometimes, may not manifest until your
crops reach the consumer’s table.
Sooty blotch and ﬂy speck, rusts and other patho-

gens use weeds as either a waypoint between crop hosts,
or, they may rely on these weedy hosts to complete a
portion of their life cycle. Either way, pathogens can
hop from weeds to your crops. Voles, rabbits and porcupines will all take shelter in the safety and bounty of
a weedy patch. Once they have eaten what they like
out of the weeds, fruit trees are often next on the menu.
Weeds have evolved over time to be highly competitive organisms. Their seeds emerge sooner than most
crops, they are more tolerant of adverse conditions and
are quicker to snatch up valuable resources. If you are
applying fertilizer to your crops while weeds are present and actively growing, you are in essence fertilizing
your weed crop. The weeds will thank you for this
service by setting seed and sending out new root shoots
in order to provide you with even more weeds to enjoy.
In addition to competition for resources, some weeds
can harm crops by way of chemicals they release from


)LJXUH/HIWSRNHZHHGJURZQLQWRDSSOHWUHHKRVWVQDWLYHVWLQNEXJQ\PSK%RWWRPFHQWHUQDWLYHVWLQNEXJ

Q\PSKFORVHXS7RSFHQWHUQDWLYHJUHHQVWLQNEXJDGXOW5LJKWQDWLYHJUHHQVWLQNEXJDGXOWRQSRNHZHHGLQ
DSSOH

18

Hor cultural News, Volume 100, Winter, 2020


)LJXUHTragopogon dubius, FRPPRQO\NQRZQDV\HOORZVDOVLI\ 






)LJXUHRumex obtusifolius, FRPPRQO\NQRZQDVEURDGOHDI

GRFN 


)LJXUHChenopodium album, FRPPRQO\NQRZQDVODPE¶VTXDUWHUV





their roots. Black walnut, for example can kill apple
trees if the two root systems are in close proximity to
one another.
The damage weeds cause is almost as diverse as
weed species populations. This makes proper identiﬁcation of weeds present in crops all the more important.
In order to determine how best to implement weed
management Extension educational programming, a
survey “pop quiz” was given to a group of growers
who attended the 2019 New England Vegetable and
Fruit Conference (NEVFC) in Manchester, NH. The
purpose of this survey was to determine the level of
grower’s knowledge on weed species identiﬁcation.
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)LJXUHCyperus esculentus, FRPPRQO\NQRZQDV\HOORZ

QXWVHGJH 

Materials & Methods
An instant-response survey was implemented at
the weed management session (on 11 December 2019)
of the NEVFC. This session was attended by approximately 80 growers. Each grower was provided with a
handheld wireless transponder, commonly referred to
as ‘clicker technology’. Growers were asked what their
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participants identiﬁed themselves as
small fruit growers; 23%, tree fruit;
12% and ornamental producers; 4%.
When growers were asked to
identify eight commonly occurring
weeds (see Figures 2-9), overall,
the majority of the answers were
correct. However, speciﬁc results
were variable. 65% of participants
correctly identiﬁed Chenopodium
album (Figure 2, lamb’s quarters)
whereas 22% responded “I don’t
know” when asked to identify this
weed. 19% of participants correctly identiﬁed Tragopogon dubius
(Figure 3, yellow salsify), 23.5%
of participants misidentiﬁed it as
dandelion. This is an easy mistake


to make as they are closely related.
)LJXUHCerastium vulgatum, FRPPRQO\NQRZQDVPRXVHHDUHGFKLFNZHHG 

Dandelion seedlings, however,
emerge
earlier
in
the growing season than salsify.
primary crop is: small fruit; tree fruit; vegetables or
ornamentals, and to identify eight commonly occurring Rumex obtusifolius (Figure 4, broadleaf dock) was
correctly identiﬁed by 64% of participants. 19% reweeds.
sponded “I don’t know” when asked to identify this
weed. 82% of participants correctly identiﬁed Cyperus
Results & Discussion
esculentus (Figure 5, yellow nutsedge) making it the
The majority of participants, 61%, identiﬁed veg- most recognized weed in the pop quiz. 39% of particietables as their primary crop. The remainder of the pants correctly identiﬁed Cerastium vulgatum (Figure
6, mouse ear chickweed) while 35% responded “I
don’t know”. 40% of respondents correctly identiﬁed
Celastrus orbiculatus (Figure 7, oriental bittersweet).




)LJXUHCelastrus orbiculatus, FRPPRQO\NQRZQ

DVRULHQWDOELWWHUVZHHW,QVHWSKRWRFUHGLW5DQG\
3URVWDN80DVV([WHQVLRQ:HHG6SHFLDOLVW 
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)LJXUHSolanum carolinenseFRPPRQO\NQRZQDV

KRUVHQHWWOH
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shade. While horsenettle is in the nightshade family,
the use of this as an identiﬁer can muddy the waters of
communication. This is why scientiﬁc names are often
used by educators and scientists when discussing weeds
management. Finally, Cuscuta spp. (Figure 9, dodder)
was successfully identiﬁed by only 13% of participants
and was misidentiﬁed as bindweed by 23%. 39% of
growers asked to identify this weed responded “I don’t
know”. Dodder can be a serious pest in tomato, carrot,
alfalfa, cranberry and ornamental production.
Conclusions


)LJXUHCuscuta spp.FRPPRQO\NQRZQDVGRGGHUVKRZQ
RQFUDQEHUU\,QVHWVKRZVFORVHXSRIGRGGHUWHQGULO
ZUDSSLQJDURXQGDFUDQEHUU\VWHP

5% of the responders chose “the actual devil”, an
answer that should be considered technically correct
given the noxious nature of this invasive weed. 25%
responded with “I don’t know”. Solanum carolinense
(Figure 8, horsenettle) was correctly identiﬁed by 34 %
of participants while another 30% identiﬁed it as night
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Proper weed identiﬁcation is critical to eﬀective
and eﬃcient weed management. Knowing what weed
species are present in a cropping system is necessary
for proper material selection and application timing.
The three most recognized weeds in this pop quiz were
lamb’s quarters, broadleaf dock and yellow nutsedge.
More than 50% of participants were able to accurately
identify these weeds, especially important for weeds
like yellow nutsedge which are diﬃcult to manage.
This work was funded by USDA NIFA Extension
Implementation Program, grant no. 2017-70006-27137.

21

Increasing Branching of
Cider Apple Trees
Jon Clements and Elizabeth Garofalo
University of Massachusetts Amherst
Personal observation has suggested some cider
apple variety trees are particularly prone to producing
blind wood. Blind wood is a result of last season’s shoot
growth failing to produce bud, or branch, breaks during
the current growing season. These lengths of unproductive wood remain for the duration of the shoot’s life
(until it is pruned out or whatever).

Several methods can be used on
dormant 1-year old wood to prevent
blind wood and promote branching.
These include notching and use of
plant growth regulators (speciﬁcally
6-benzyladenine, 6-BA). To promote branching on potential blind
wood, ten cider apple varieties were
treated with notching or 6-BA and
compared to an untreated control
in 2019 at the UMass Cold Spring
Orchard in Belchertown, MA. Results show that a 6-BA application
is particularly eﬀective at increasing branching on 1-year old wood,
however, results depend somewhat
on cider apple variety.

Michelin, Redﬁeld, Egremont Russet, St. Edmund’s
Russet, Medaille D’Or, and Cort Pendu Plat. The
experimental design is a randomized block with four
replications and three trees of each cider apple variety
per experimental unit. Graft success was very good,
and during the 2018 growing season two leaders were

Materials & Methods
In 2018, a previously planted
apple variety evaluation block on
M.9 rootstock at the UMass Cold
Spring Research Orchard (CSO)
in Belchertown, MA was top-work
grafted to ten cider apple varieties
using bark inlays. (See “Small Steps
to a Big Future for Massachusetts
Cider Apples” in the Spring 2019
issue of Fruit Notes for more details,
http://umassfruitnotes.com/v84n2/
a2.pdf). The cider apple varieties
are: Foxwhelp, Ashmead’s Kernel, Kingston Black, Ellis Bitter,
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dĂďůĞϭ͘DĞĂŶŶƵŵďĞƌŽĨďƌĂŶĐŚĞƐ
ƉƌŽĚƵĐĞĚďǇǀĂƌŝĞƚǇĂĐƌŽƐƐƚŚƌĞĞ
ďƌĂŶĐŚŝŶŐƚƌĞĂƚŵĞŶƚƐ͘
EƵŵďĞƌŽĨ
sĂƌŝĞƚǇ
ďƌĂŶĐŚĞƐ
DŝĐŚĞůŝŶ
ϭϵ͘ϰĂ
ŐƌĞŵŽŶƚZƵƐƐĞƚ
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ϭϭ͘ϭďĐ
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ϵ͘ϰĐ
ŽƌƚWĞŶĚƵWůĂƚ
ϴ͘ϵĐ
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ϴ͘ϳĐ
<ŝŶŐƐƚŽŶůĂĐŬ
ϴ͘ϯĐ
&ŽǆǁŚĞůƉ
ϳ͘ϵĐ
ƐŚŵĞĂĚ͛Ɛ<ĞƌŶĞů
ϳ͘ϱĐ
^ƚ͘ĚŵƵŶĚ͛ƐZƵƐƐĞƚ
ϲ͘ϰĐ
DĞĂŶƐŶŽƚĨŽůůŽǁĞĚďǇƚŚĞƐĂŵĞůĞƚƚĞƌ
ĂƌĞƐŝŐŶŝĨŝĐĂŶƚůǇĚŝĨĨĞƌĞŶƚ;dƵŬĞǇ͛Ɛ,^
WсϬ͘ϬϱͿ͘

selected such that each graft was grown into a double
leader (bi-axis) tree. Leader/shoot growth was also very
good, the leaders reaching heights ranging from two
to four feet, but generally lacking any kind of branch
breaks, i.e., they were mostly “whips.”
In 2019, three branching treatments were applied
to the leaders on 1-year-old wood: an untreated Control
(UTC), notching (NOTCH), or Maxcel® (6-BA, Valent
Biosciences LLC). Maxcel was applied using a mixture
of 4 oz. 6-BA in 16 oz. white paint (app. 6,000 ppm).
This is within the label rate range indicated to promote
branching on dormant young wood. Within the experimental unit, leaders of each variety that were close to
equal vigor were selected for each of the treatments.
The 6-BA treatment was applied before bud break on
13-April (Figure 1) while the notching treatment was
done just before bloom in early May. 6-BA in paint
was applied to the leader in a two-to-three-foot stretch
where branching was desired (but not to the top of the
leader). Notching was done using a double-blade anvilstyle pruner such that a notch was made just above the
bud and also at the same time opposite the bud, and just
notching the bark with a little twist. Not every bud was
notched, but 6-8 notches were made to approximately
the same length of wood as the 6-BA in paint treatment
was applied. In mid-June the leaders were evaluated by
counting the number of branches longer than 2.5 inches
in the area where 6-BA and notching treatments were
applied.
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Results & Discussion
For cider apple variety, across the three branching
treatments, there was a signiﬁcant diﬀerence between
varieties in number of branches produced (Table 1).
Michelin and Egremont produced the most branches,
followed by Ellis Bitter, and then Medaille D’Or, Cort
Pendu Plat, Redﬁeld, Kingston Black, Foxwhelp, Ashmead’s Kernel, and St. Edmund’s Russet.
For branching treatment, across all ten varieties,
the 6-BA treatment was very eﬀective at producing

dĂďůĞϮ͘DĞĂŶŶƵŵďĞƌŽĨďƌĂŶĐŚĞƐ
ƉƌŽĚƵĐĞĚďǇƚƌĞĂƚŵĞŶƚĂĐƌŽƐƐƚŚƌĞĞ
ĐŝĚĞƌĂƉƉůĞǀĂƌŝĞƚŝĞƐ͘
ƌĂŶĐŚŝŶŐ
EƵŵďĞƌŽĨ
ƚƌĞĂƚŵĞŶƚ
ďƌĂŶĐŚĞƐ
ϲͲ
ϭϰ͘ϵĂ
EKd,
ϴ͘ϵď
hd
ϳď
DĞĂŶƐŶŽƚĨŽůůŽǁĞĚďǇƚŚĞƐĂŵĞůĞƚƚĞƌ
ĂƌĞƐŝŐŶŝĨŝĐĂŶƚůǇĚŝĨĨĞƌĞŶƚ;dƵŬĞǇ͛Ɛ,^
WсϬ͘ϬϱͿ͘
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branches. (Table 2). The NOTCH treatment did not
diﬀer from the UTC.
A signiﬁcant interaction of variety and treatment
was also interesting (Figure 3). In other words, branching treatments were more or less successful, depending
on which variety the treatments were applied. For example, only 6-BA (vs. NOTCH) was very eﬀective at
creating branches compared to the UTC when applied
to Michelin. But on Foxwhelp, both NOTCH and 6-BA
treatments increased branching over the UTC. And
with Ellis Bitter, NOTCH and 6-BA application were
rather ineﬀective at increasing branching. The other
varieties varied in their response to the branching treatments. Still, as a trend, 6-BA was eﬀective at producing
branches across most varieties and is a recommended
practice to improve branching on 1-year-old wood of
most cider apple varieties where blind wood is expected
to be a problem (Figure 2). Notching may also help
make branches during bud break when the 6-BA treatment was not applied. Note that these treatments are
likely most eﬀective on top-worked trees or on 2nd-leaf
trees (on 1-year old wood) with an established root
system (vs. trees just planted this year) that have some
“push” to them.
On a ﬁnal note, it is assumed that increasing branching will subsequently result in a less “top-heavy” tree
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and greater ﬂowering and fruiting. Remains to be seen,
but we will follow ﬂowering and fruiting during the
2020 growing season to see if these branching treatments make a diﬀerence.
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New Jersey News
Tree Fruit Pruning
& Training Workshop
January 23, 2020, 10AM-12:30PM
Sun High Orchard, 19 Canﬁeld Ave., Randolph, New Jersey
Win Cowgill (Win Enterprises Interna onal, LLC)
Megan Muehlbauer (Rutgers Coopera ve Extension)
Fee: $10.00 per person
On-site Registra on: 9:30AM
Pre-Registra on Required by Tuesday, January 21: Call Kim at
the Rutgers Coop. Extension oﬃce 908-788-1339- Email kfrey@
co.hunterdon.nj.us. Please register with your farm name and
name of each person a ending.
Program: For commercial fruit growers, hands on pruning of
1- to 5-year-old apple trees grown as tall spindles. We also will
work on some semi-dwarf apple trees grown in French Ax system and some peaches in open vase. For ques ons regarding
the program, email wincowgill@mac.com.

Sun High Orchard, January 2020

Buckeye Gala on G.16 at
Sun High Orchard

h ps://www.facebook.com/sunhighorchardnj/
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Joe Maccherone Passes at 92
Joe Maccherone, 92 of Mullica Hill, NJ passed away on Nov 10, 2019. Born in Clarksboro,
he was a life resident of Gloucester County, graduated with honors from Swedesboro High
School, Class of ‘44, and served in the Army Reserve during the Korean War.
He worked as a farmer his entire life, owner of Fruit Valley Farms, growing peaches and
vegetables. Joe was very supportive of Rutgers University, hosting peach variety research trials
on his farm for the betterment of the peach industry. Joe and Fruit Valley Farms were long time
members of the NJ State Horticulture Society. Son Santo and his wife Lorry now and now run
Fruit Valley Farms.
Joe was a member of St. Clare of Assisi Parish, was active with the St. Joseph and St. Alﬁo
Celebrations, and donated watermelons for the church’s Spaghetti Dinners and Chicken BBQ’s.
He served three terms as a Committeeman for S. Harrison Twp., was a member of the Circle M
Farms Bowling Team, was an avid dancer, and with his late wife Eva (nee Sorbello) could be
found gliding across the ﬂoor of the former Oasis Club in Mullica Hill. Joe is survived by his
children, Sara (husband Anthony) Picciano, Santo (wife Lorry), Fred (wife Donna) and Joseph
Jr. (wife Annabelle), and seven grandchildren. He was predeceased by siblings, Mary Licciardello and Carmen, Alfred and John Maccherone. Mass of Christian Burial was at St. Joseph’s
Church, 140 Broad St. Swedesboro, NJ. Interment St. Joseph Cemetery, Woolwich Twp. NJ.
Contributions in his memory should be directed to St. Jude Children’s Hospital, 501 St. Jude
Place, Memphis TN 38105.

Hunterdon County, NJ -- Deer are s ll an issue in apples! I installed an 8’ woven wire deer fence around my orchard. This week
a friend sent me this photo with the cap on: “Win - I bet you are
glad to have a func oning fence. This guy lost an antler taking out
my apples.”
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