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The way I see it
Jon Clements
This is the LAST Healthy Fruit for 2023. Primarily an ‘IPM Report’ for a growing season we
would all just as soon forget as we look forward to 2024. In case you missed it we welcomed
Matthew Bley and Elizabeth Garofalo to our UMass Extension Fruit Team in 2023, joining yours
truly and Jaime Pinero. Hopefully now that we are (more or less) fully staffed, let’s hope for a
good crop and fulfilling collaboration with you all in 2024. And, we (UMass) are actually hiring an
Extension Assistant Professor - Sustainable Fruit & Vegetable Production and an Extension
Educator in Integrated Pest Management (IPM). Below are brief job descriptions and links to the
full position descriptions. (Pass along to anyone you know of who is qualified and might be
interested.) Followed by our 2023 IPM Report. See you in 2024!

Extension Assistant Professor - Sustainable Fruit & Vegetable Production
The Stockbridge School of Agriculture at the University of Massachusetts Amherst invites
applications for a full-time, 12-month, Extension faculty position at the rank of Assistant
Professor. The successful candidate will participate as a full member of the University of
Massachusetts faculty in a 12-month, non-tenure track appointment. We are looking for a
candidate who will develop applied research and Extension programs that will support
commercial fruit and vegetable production while investigating and implementing innovative and
sustainable production systems that support farm sustainability and viability.

Extension Educator in Integrated Pest Management (IPM)
The Extension Educator III - Integrated Pest Management develops and delivers Extension
educational programs, publications, and services, and conducts applied research, to meet the
needs of commercial agricultural producers statewide with emphasis on Integrated Pest
Management (IPM) of weed, insect, and/or disease challenges to managers of fruit, vegetable,
and diversified cropping systems at a range of scales, including indoor environments.

https://careers.umass.edu/en-us/job/520974/extension-assistant-professor-sustainable-fruit-vegetable-production
https://careers.umass.edu/en-us/job/520639/extension-educator-iii-integrated-pest-management-hybrid-opportunity


TREE FRUIT IPM Report for 2023

Jaime Piñero, Jon Clements, Duane Greene, Daniel Cooley, Matthew Bley, Elizabeth
Garofalo

WEATHER
Jon Clements

Note: all observations from the UMass Orchard in Belchertown, MA.

Minimum Winter temperature was -13 degrees F. on February 4. This was preceded by
the warmest January on record in Massachusetts with the average temperature being
35 degrees F. in Belchertown. Within the week following February 4, it was obvious
most of the stone fruit flower buds were damaged and there would be no peach crop in
Massachusetts this year. Growers were advised to prune peach trees aggressively to
manage tree size given the lack of potential crop. Interestingly, growers observed very
little shoot damage to peaches from the deep freeze during the growing season.

Spring was about on time, McIntosh green tip occurring May 5-6. McIntosh bloom was a
little early, May 2-3, but the bloom period seemed extended once again, petal fall was a
good week later and later blooming varieties (Crimson Crisp) were still in bloom a week
after that. Apple bloom was generally quite robust overall. On May 18, when many
apple fruitlets were set and sized from 5 to 6 millimeters or larger, a freeze occurred
with temperatures in the mid-upper 20s. Remaining flowers were damaged as well as
fruitlets. The extent of the damage was generally widespread but with site-specific
variability. At the UMass Orchard, apples up on the hill were largely unscathed, while
freeze damage on the “flats” and lower blocks was minimal to nearly 100% depending
on specific location and variety. McIntosh types seemed to fare better than Honeycrisp
(later blooming) which seemed particularly sensitive to freeze damage as evidenced by
russetting and cracking. Across Western Massachusetts, damage to apples was
significant but depended on location. Eastern Massachusetts generally fared much
better with some orchards setting a very heavy, unscathed crop of apples.

Summer, unlike the drought conditions experienced in 2022, 2023 was wet, wet, wet. In
Belchertown, monthly rainfall measurements were 9.5, 5.2, and 4.4 inches of rain in
June, July, and August respectively for a total of over 20 inches on the ground. During
the meteorological summer (June-July-August) temperatures were below average, but
dew points remained consistently high and nights did not cool off much.



Fall weather, post Labor Day, was initially quite hot, with the highest temperature all
season of 92 degrees F. on September 7. There was over 10 inches of rain in
September, maintaining a wet growing season, often coming on weekends. State-wide
the apple crop was down an estimated 25% on account of the May freeze, but because
of the wet weather, orchards that operate as primarily pick-your-own still had plenty of
apples on the trees post Columbus-day weekend. After the initial week of heat in
September temperatures cooled off, and as apples were taking a long time to color up,
fortunately pre-harvest drop was not excessive. Note: ReTain has been a game changer
in this business.

NEWA update: During 2023 there are 39 active NEWA (https://newa.cornell.edu/)
on-farm weather stations in Massachusetts. If you don’t have a weather station and
would like to be on NEWA – where you can take advantage of many Crop, IPM, and
Weather tools – feel free to contact Jon Clements, Massachusetts NEWA state
coordinator.

DISEASES
Jon Clements & Elizabeth Garofalo

The only real noteworthy item here is the fire blight “outbreak” that caught most of us
by surprise when, apparently, the May 18 freeze served as a “trauma” event. At the time
there was also some lingering secondary blossoms, AKA “rat-tail” bloom. During
primary bloom, fire blight risk, as predicted by RIMpro, did not exceed threshold level(s)
where an antibiotic was warranted. However, fire blight risk was off our radar screen
post-bloom, and after tracing back when we first saw fire blight symptoms to early June,
sure enough, the infection “event” occurred approximately at the time of the May 18
freeze (Figure 1). Anecdotally, fire blight guru Paul Steiner has observed that some of
the worst fire blight outbreaks in the mid-Atlantic followed a freeze “trauma” event
(David Rosenberger, personal communication). Fire blight was pretty widespread, with
many Massachusetts orchards having varied amounts of fire blight. At the UMass
Orchard, fire blight was particularly onerous on varieties that experienced freeze
damage to lingering bloom on one-year-old wood and/or to fruitlets. Interestingly,
Honeycrisp had very little (if any) fire blight even though fruits were severely damaged.

In further fireblight news…
Late season strikes were observed with no blossoms associated therewith. Shoot blight,
brought on by infection arising from invasion of developing leaves, was just one more of
a litany of unpleasant fire blight occurrences this year. In particular, this was noted in a
block of Pink Luster on M9 that had been planted this spring. The planting received
strep applications during bloom time and blossoms were removed to the best of the

https://newa.cornell.edu/
https://rimpro.cloud/


growers’ ability. Many of these strikes resulted in infection making its way all the way
into the young trunks.

Another incident, that created much distress in the orchard due to the slight
resemblance to fireblight, occurred in the late June to early July time frame. One full row
of Empire apples, approximately 150 trees, rather suddenly up and died, or, at the very
least began the long drawn out process of dying. Tissue samples were sent to multiple
labs, none of which were able to isolate Erwinia amylovora. Tree fruit pathologists from
around the region were consulted. Dr. Dave Rosenberger suggested that, perhaps,
lightning had struck the trellis, leading to fireblight-like symptoms. On closer inspection,
this hypothesis appears to be the best fit for the damage the trees incurred which
includes: splitting that goes through the vascular cambium down to the sapwood (Figure
2), dead to dying shoots and limbs with no evidence of either the typical “shepherds
crook”, darkened cankers or ooze, and symptoms isolated exclusively to the single row
in question. Belchertown residents report several “severe” lightning storms in this time
frame.

Figure 1. RIMpro output for UMass Orchard, spring 2023. Note the predicted infection
event circa May 18-19 when the freeze occurred, and then the prediction of when visual

symptoms appear June 3-4 when in fact visual symptoms were observed.



Figure 2. Trunk splitting, likely a result of lightning strike.

INSECTS
Jaime Piñero & Matthew Bley

Japanese beetles. Observations indicated that Japanese beetle (JB) pressure was
moderate this year, with some feeding damage observed on Honeycrisp in 3-4
orchards. Research involving mass trapping was conducted in grape and blueberry
blocks at the UMass Cold Spring Orchard (CSO) in Belchertown, MA. The results will be
published in the forthcoming Fall issue of Fruit Notes.

Borer activity. In various MA orchards, we received reports of injury to the base of
trees. Upon observation, there were darkened cambial areas under the bark and
uncommon instances of insect frass and lepidopteran pupal casings. We conducted
assessments in 7 blocks in 3 commercial orchards and recorded the information
presented in Table 1. Additionally, in the UMass Research Orchard where borer injury
was reported in Honeycrisp grafted onto varied rootstocks, trapping was conducted,
targeting both Peach Tree Borer (PTB) and Black Stem Borer (BSB), in an attempt to
identify the active borer species. From August 10th to August 24th 12 male PTBs and 0
BSBs were captured. Insect damage doesn't seem to be the main culprit of tree bark
cracking and damaged vascular tissue (Figure 3). Wood-boring insects may be
responding to plant volatiles emitted by already damaged and/or stressed trees. Dr.
Duane Greene suggested that winter injury is most likely the main cause, but this can
be discussed at the fruit team meeting.



Figure 3. Example of trunk damage observed on an apple tree (M.7 rootstock) with
localized areas where insect frass is visible.

TABLE 1. Incidence of trunk injury observed in 7 blocks in MA, and number of trees with
insect frass.

Block No. trees inspected No trees with darkened
cambium

No. trees with
frass

1 (G.11) 20 8 3

2 (Bud 9) 20 0 0

3 (Bud 9) 20 2 0

4 (Bud 9) 20 1 0

5 20 2 1

6 20 5 1

7 20 11 1

8 20 4 1

Spotted-wing drosophila (SWD): In 2023, SWD populations reached their peak
(Figure 4) about 2 weeks earlier than observed in previous years. For some fruit



growers, SWD management wasn't as successful as expected. One grower reported
SWD control failure in strawberry and blueberry due to excessive rain, which in addition
to washing off the insecticide applications, also kept many customers away from the
pick-your-own operation, resulting in a large portion of the crop not being harvested.

Figure 4. Spotted-wing drosophila seasonal abundance measured using traps baited
with diluted Concord grape juice fermented in the presence of 2% table salt, a bait that

is very attractive to SWD, and total rainfall (in inches) for each trapping period.

Levels of insect pest injury at harvest in 9 MA orchards: Overall, the levels of insect
pest injury, in particular plum curculio and tarnished plant bug, were lower than those
recorded in previous years. Damage by tortricid moths was very low for codling moth (0
- 0.17%) and obliquebanded leafroller (0 - 0.17%) and non-existent for Oriental fruit
moth. Note that table 2 presents the results of PERIMETER-ROW injury only. The
interior-row injury was lower, as expected. Apple maggot fly (AMF) was well controlled
in most orchards. A single orchard block (at CSO), subject to low sprays comparatively,
received 6.41% injury by AMF in the perimeter.

Table 2. For each of nine commercial apple orchards in MA, perimeter-row fruit injury by
nine insect species. Fruit assessments were conducted at harvest in 2023.

PEST ALERT: Spotted Lanternfly detected in three new Massachusetts
communities (as of 9.21.23). The invasive spotted lanternfly (SLF) has recently been

https://www.frontiersin.org/articles/10.3389/fevo.2021.813455/full


confirmed in both Hampden and Worcester Counties in Holyoke, Agawam, and
Southborough, MA (Figure 5). These finds represent three newly established
populations of the insect, which are in addition to those known previously in Fitchburg,
Shrewsbury, Worcester, and Springfield, MA.

Figure 5. Current distribution of SLF in Massachusetts. Map: Massachusetts
Department of Agricultural Resources - Invasive Pest Dashboard

A new Fact Sheet on SLF has been published by UMass Extension (lead: Ms. Tawny
Simisky).

The MA Department of Agricultural Resources also provides a "Spotted Lanternfly:
Management Guide for Homeowners in Infested Areas".

HORTICULTURE

Jon Clements

Because of the freeze and lack of particularly good chemical thinning conditions – no
carbohydrate deficit to speak of – when chemical thinners were applied, they were
generally pretty ineffective. The result was a heavy fruit set post-chemical thinning
window except where there was a lot of freeze damage (of course). The heavy fruit set
made up somewhat for the overall reduction in the apple crop because of the freeze. In
other words, it did not turn out as bad as originally thought. Some orchards had their
heaviest apple crop in years. I noted that one orchard that was able to do more apple

https://experience.arcgis.com/experience/a25afa4466a54313b21dd45abc34b62d/page/Page-2/?views=Spotted-Lanternfly
https://experience.arcgis.com/experience/a25afa4466a54313b21dd45abc34b62d/page/Page-2/?views=Spotted-Lanternfly
https://ag.umass.edu/landscape/fact-sheets/spotted-lanternfly-management
https://massnrc.org/pests/linkeddocuments/SLFHomeownerMgmtGuide.pdf
https://massnrc.org/pests/linkeddocuments/SLFHomeownerMgmtGuide.pdf


hand thinning because they had no peaches to hand thin had the nicest looking,
well-balanced crop of apples I have ever seen in that particular orchard. After seeing
some heavy crops of apples of marginal quality in the fall, I am convinced we don’t
spend enough time working on precision crop load management, whether it be precision
pruning, predicting fruit set, precision chemical thinning, and followed by hand thinning
where necessary. We spend a lot of time practicing integrated pest management (IPM),
but not enough time practicing precision apple crop load management (PACMAN). Of
course, our weather gets in the way, and for some varieties like McIntosh, it makes little
difference, but for other varieties like Honeycrisp, over-cropping does us no favors at all.
As is under-cropping the following year…

One more thing, and it is important. By mid-summer, some apple orchards started
seeing patches of obvious apple tree decline as evidenced by off-color foliage
and reduced tree vigor (short shoot growth). Close inspection of the base of the tree
revealed the bark was wholesale “sloughing” off the above-ground, exposed portion of
the rootstock shank (Figure 6). Essentially this was girdling the trees. Signs of ambrosia
beetle (black stem borer) infestation were also evident. Although some rootstock shank
bark cracking has been observed previously, this year seems to be the “tipping point”
where we are going to lose (too) many trees. The prevailing theory is winter injury which
is a result of “false springs” such as we observed in January 2023. (Dr. Terence
Robinson has promulgated the “false spring” theory.) The bottom line is: the rootstocks
are coming out of dormancy prematurely in mid-winter, and then sudden
temperature drops physically freeze free water in the cambium interface resulting
in the separation and sloughing off of the bark. We have seen this mostly on M.9
and several Geneva rootstocks. Otherwise, there is not much rhyme or reason to it, but
orchards need to be aware of the potential problem and adopt management strategies –
plant best sites, use B.9 or B.10 rootstocks (which seem to be somewhat more
cold-hardy), plant the rootstock shank deeper, use berms, paint trunks white, avoid
over-fertilization with nitrogen, what else? – to reduce the risk of this kind of tree loss
occurring in the future. Climate change is one factor and definitely here to stay.

https://pacman.extension.org/


Figure 6. Rootstock shank “sloughing off” which effectively girdles or partially girdles the
apple tree and results in tree decline, loss of productivity, and possibly tree death

SPECIAL PROJECTS/RESEARCH/PUBLICATIONS

Publications

Clements, J., J. Piñero, D. Greene, D. Cooley, and M. Bley. 2023. Healthy Fruit. Vol. 31,
Nos. 1-19. https://ag.umass.edu/fruit/publications/healthy-fruit

Piñero, J.C., D. Cooley, D. Greene, J. Clements, and K. Leahy. 2023. 31st Annual
March Message to Massachusetts Tree Fruit Growers
https://ag.umass.edu/fruit/publications/march-message.

Giri, A.P., Short, B.D., and Piñero, J.C. Male and female tortricid moth response to
non-pheromonal semiochemicals. Entomologia Experimentalis et Applicata (submitted).

https://ag.umass.edu/fruit/publications/healthy-fruit
https://ag.umass.edu/fruit/publications/march-message


Chen, M., Tang, H., Zhou, Y., Zuo, J., Wang, Y., Piñero, J.C. and Peng, X. 2023.
Voltage-gated sodium channel gene mutation and P450 gene expressions are
associated with the resistance of Aphis citricola (Hemiptera: Aphididae) to
lambda-cyhalothrin. Bulletin of Entomological Research (accepted).

Regmi, P., Leskey, T.C., and Piñero, J.C. 2023. Methyl salicylate improves the
effectiveness of the odor-baited trap tree approach for adult plum curculio,
Conotrachelus nenuphar (Coleoptera: Curculionidae) monitoring and attract-and-kill.
Journal of Economic Entomology 116: 1171–1177,
https://doi.org/10.1093/jee/toad11082.

Su, S., Zuo, Y., Zhang, X., Jian, C., Peng, X., Piñero, J.C., and Chen, M. 2022. Efficient
CRISPR/Cas9-mediated white gene editing in the global tortricid fruit pest Grapholita
molesta. Entomologia Generalis 42: 987-996. DOI: 10.1127/entomologia/2022/1563.

Wang, S., Tang, H., Huang, W., Liu, X., Hou, W., Piñero, J.C., Peng, X., and Chen, M.
2022. Octopamine receptor genes are involved in the starvation response of
Rhopalosiphum padi (Hemiptera: Aphididae). Insect Molecular Biology 1–11,
https://doi.org/10.1111/imb.12773 .

Clements, J. 2023. Apple blossom Density Mapping Using a UAV (aka Drone). Fruit
Notes, Volume 88, Summer, 2023.

Cowgill, W. and J. Clements. Freeze Injury to Apples in Northern New Jersey, New
York, and New England. Fruit Notes, Volume 88, Summer, 2023.

Clements, J. 2023. FRUIT GROWTH ‘Apple Fruit Set Predictor’ app. Fruit Notes,
Volume 88, Winter, 2023.

Cooley, D., J. Clements, and A. Madeiras. Southern blight on apples – a new root
disease problem for apples in the Northeast. Fruit Notes, Volume 88, Winter 2023.

Clements, J. 2023. Highlights of IFTA Italy Study Tour, November 2022. Fruit Notes,
Volume 88, Winter, 2023.

Piñero, J., J. Clements, D. Greene, and D. Cooley. Massachusetts Fruit IPM Report for
2022. Fruit Notes, Volume 87, Fall, 2022.

Francke, M., Rull-Garza, M., Garofalo, E., and Piñero, J.C. 2023. Can Watersprout
Pruning Reduce Pear Psylla Abundance? Fruit Notes 88(3): 5-9.

Kassoy, J., Junejo, H., Godoy-Hernandez, H., and Piñero, J.C. 2023. Response of Adult
Pear Psylla to Plant-Derived Volatiles. Fruit Notes 88(3): 17-18.

Rull-Garza, M., Robinson, Z., and Piñero, J.C. 2022. Monitoring egg parasitoids of the
brown marmorated stink bug in Massachusetts. Fruit Notes 87(4): 22-24.

https://doi.org/10.1093/jee/toad11082
https://doi.org/10.1111/imb.12773
http://umassfruitnotes.com/v88n3/Cover883abcd.html
http://umassfruitnotes.com/v88n3/Cover883abcd.html
http://umassfruitnotes.com/v88n3/Cover883abcd.html
http://umassfruitnotes.com/v88n1/Cover881abcd.html
http://umassfruitnotes.com/v88n1/Cover881abcd.html
http://umassfruitnotes.com/v88n1/Cover881abcd.html
http://umassfruitnotes.com/v88n1/Cover881abcd.html
http://umassfruitnotes.com/v88n1/Cover881abcd.html
http://umassfruitnotes.com/v87n4/FN1.pdf
http://umassfruitnotes.com/v87n4/FN1.pdf
http://umassfruitnotes.com/v88n3/Cover883abcd.html
http://umassfruitnotes.com/v88n3/Cover883abcd.html
http://umassfruitnotes.com/v87n4/FN5.pdf
http://umassfruitnotes.com/v87n4/FN5.pdf


Piñero, J.C., Akotsen-Mensah, C., Giri, A., Godoy-Hernández, H., Rull-Garza, M., and
Delisle, J. 2022 Sunflower and buckwheat enhance the performance of an
attract-and-kill system for the brown marmorated stink bug. Fruit Notes 87(4): 16-20.

Jiang, Y., Wallis, A., Clements, J., Miranda Sazo, M., Kahlke, C., Lewis, K., Basedow,
M., Robinson, T. 2023. Digital Technologies for Precision Apple Crop Load Management
(PACMAN) Part II: An Overview of Digital Technologies Currently Available for
PACMAN. Fruit Quarterly, Vol. 31, No, 2, Summer 2023.

Wallis, A., J. Clements, M. Miranda Sazo, C. Kahlek, K. Lewis, T. Kon, L. Gonzalez, Y.
Jiang, and T. Robinson. 2023. Digital Technologies for Precision Apple Crop Load
Management (PACMAN) Part I: Experiences with Tools for Predicting Fruit Set Based
on the Fruit Growth Rate Model. Fruit Quarterly, Vol. 31, No, 1, Spring 2023.

Robinson, T, L. Gonzalez, Y. Ziang, M. Gomez, M. Guerra, Mario Miranda Sazo, C.
Kahlke, T. Einhorn, A. Wallis, S. Musacchi, S. Serra, K. Lewis, T. Kon, J. Clements, and
C. Layer. 2022. Will Digital and Robotic Technology for Precision Crop Load
Management of Apple Become a Reality? Fruit Quarterly, Vol. 30, No, 4, Winter 2022.

Fact Sheets

Rull-Garza, M. and Piñero, J.C. 2023. Parasitic wasps: effective biological agents to
control invasive agricultural pests. IPM Fact Sheet Series, University of Massachusetts
Extension, Fact Sheet # IPM-005.

Rull-Garza, M. and Piñero, J.C. 2023. What is Biological Control? IPM Fact Sheet
Series, University of Massachusetts Extension, Fact Sheet # IPM-004.

Rull-Garza, M. and Piñero, J.C. 2023. The Samurai Wasp (Trissolcus japonicus): an egg
parasitoid of the Brown Marmorated Stink Bug. IPM Fact Sheet Series, University of
Massachusetts Extension, Fact Sheet # IPM-003.

Simisky, T., Piñero, J.C., Barnes, E., Forman Orth, J., and LaScola-Miner, T. 2022.
Spotted lanternfly management. University of Massachusetts Extension Landscape,
Nursery and Urban Forestry Program. Fact Sheet.

END of IPM REPORT for 2023

http://umassfruitnotes.com/v87n4/FN4.pdf
http://umassfruitnotes.com/v87n4/FN4.pdf
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https://nyshs.org/winter-2022/
https://ag.umass.edu/landscape/fact-sheets/spotted-lanternfly-management


Useful links
UMass Fruit Advisor: http://umassfruit.com
Network for Environment and Weather Applications (NEWA): http://newa.cornell.edu
Follow me on ‘X’ (http://twitter.com/jmcextman) and Facebook
(http://www.facebook.com/jmcextman)
The Jentsch Lab (Peter Jentsch, Poma Tech)
Acimovic Lab (Srdjan Acimovic at Virginia Tech)
Tree Fruit Horticulture Updates (Sherif Sherif at Virginia Tech)
CCE ENYCHP Tree Fruit Blog

This is the last Healthy Fruit for 2023. We hope you re-subscribe in 2024. In the
meantime, feel free to contact any of the UMass Fruit Team if you have any fruit-related
production questions.

Thank you sponsors…

Orchard Equipment and Supply Company, Inc. Conway, Massachusetts

Massachusetts Fruit Growers’ Association

http://umassfruit.com/
http://newa.cornell.edu/
http://twitter.com/jmcextman
http://www.facebook.com/jmcextman
https://pomalab.org/
https://treefruitpathology.spes.vt.edu/
https://blogs.ext.vt.edu/tree-fruit-horticulture/
https://blogs.cornell.edu/enychp/category/tree-fruit/
https://ag.umass.edu/fruit/faculty-staff
https://www.oescoinc.com/
http://massfruitgrowers.org/


Valent USA

ADAMA

Tougas Family Farm

https://www.valent.com/
https://www.adama.com/us/en
http://tougasfamilyfarm.com/


CT Greenhouse Structures & Supplies

Farm Credit East

New England Vegetable & Berry Growers’ Association

Agro-K

https://ctgreenhouse.com/
https://www.farmcrediteast.com/
https://nevbga.com/
https://www.agro-k.com/


Seven Springs Farm Supply

https://www.7springsfarm.com/

