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In 2-3 sentences, briefly describe the issue or problem that your project addresses.

To remain a vital part of the Massachusetts landscape and economy, both new and established
fruit growers must learn to produce crops sustainably and to adapt production systems to invasive
pests, and new market opportunities. TToo  ddeevveelloopp  aanndd  ddeelliivveerr  iinnnnoovvaattiivvee  aanndd  ssuussttaaiinnaabbllee
sscciieennccee--bbaasseedd  ssoolluuttiioonnss  ttoo  cchhaalllleennggeess  ffaacceedd  bbyy  MMaassssaacchhuusseettttss  ffrruuiitt  ggrroowweerrss is the mission of
the UMass Extension Fruit team. Research on pest ecology and best management practices informs
approaches that optimize pest control, reduce chemical use, and increase fruit quality and
productivity.

Briefly describe in non-technical terms how your major activities helped you
achieve, or make significant progress toward, the goals and objectives described in
your non-technical summary.

IInntteeggrraatteedd  PPeesstt  MMaannaaggeemmeenntt - the UMass fruit team delivers current IPM information and training
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via publications, newsletters, twilight meetings, educational programs, and other outputs to
promote IPM. One-on-one assistance to growers and on-farm demonstrations and applied
research are integral to achieving further IPM adoption.

EEccoonnoommiiccaallllyy  VViiaabbllee  FFoooodd  PPrroodduuccttiioonn - the fruit team helps growers achieve more economically
viable production practices by presenting research-based information on new production
practices, new crops or varieties, season extension practices, etc. via publications, newsletters,
twilight meetings, educational programs, and the UMass Extension Fruit Program website: https://
www.umass.edu/agriculture-food-environment/fruit

EEnnvviirroonnmmeennttaallllyy  SSuussttaaiinnaabbllee  FFoooodd  PPrroodduuccttiioonn - the fruit team delivers information and training
in environmentally sustainable production practices (beyond IPM) via publications, newsletters,
twilight meetings, educational programs, and the UMass Extension Fruit Program website: https://
www.umass.edu/agriculture-food-environment/fruit.

SSttuuddeenntt  EEnnggaaggeemmeenntt  aanndd  EEdduuccaattiioonn – the fruit team provided training on applied research and
Extension to undergraduate students via REEU (Research and Extension Experiences for
Undergraduates). This internship trains the next generation of young experts committed to helping
farmers and others maintain sustainable models of production. By bringing together a
multidisciplinary team of researchers and professionals from UMass Extension, the internship
trains students in technology-enhanced agricultural sciences. UMass REEU website: https://
www.umass.edu/agriculture-food-environment/cafe/research/research extension-experiences-for-
undergraduates-reeu-program

PPrreecciissiioonn  AAppppllee  CCrroopp  llooaadd  MMaannaaggeemmeenntt  ((PPAACCMMAANN,,ppaaccmmaann..eexxtteennssiioonn..oorrgg)) – annual
management of apple crop load is fundamental to sustainable apple production. Adoption of new
imaging technologies can assist in crop load management by providing blossom density, fruit
counts, and harvest predictions. Demonstration and evaluation of new technologies is a first step
in grower adoption.

Briefly describe how your target audience benefited from your project’s activities.

The primary target audience for this project is represented by hundreds of commercial fruit
farmers located in Massachusetts and neighboring states. We generate research-based information
that will help fruit growers, including  low-income farmers, and beginning farmers, to improve
management of important pests (insect, disease, weed) that threaten fruit production. The
Massachusetts Fruit Growers’ Association (http://massfruitgrowers.org/) is an industry partner that
provides advisory guidance (and research funding) on issues that affect the fruit industry and how
our research and Extension activity will be the most beneficial to their livelihood. Through
collaborative efforts with grower associations, researchers, Extension specialists and our host
farms, we can most effectively deliver our programming to our commercial grower audience.

Briefly describe how the broader public benefited from your project's activities.

Increasing fruit farm productivity, fruit quality, and food safety clearly benefits the broader public
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by making Massachusetts fruit farms sustainable. Both farmers and consumers benefit from IPM
implementation by (a) improving crop yield and quality with less pesticide residues, (b) reducing
potential human health risks from pests and related pest management practices, and (c)
minimizing adverse environmental effects from pests and excessive pesticide use. Through our on-
farm demonstrations and applied research and Extension projects, our ‘ECOstacking’ message is
reaching out to the broader public. Customers, students, and the public are learning that on-farm
biodiversity is key to sustainable fruit farming.

Comments (optional)

EExxtteennssiioonn  ppuubblliiccaattiioonnss

Pinero, J., J. Clements, E. Garofalo, M. Bley, M. Gannett, A. Giri, M. Rull-Garza. 2024.Massachusetts
Fruit IPM Report for 2024. Fruit Notes, Volume 89 Fall 2024. http://umassfruitnotes.com/v89n4/
FN1.pdf

Clements, J. 2025. IFTA visits neighbors to the North. Fruit Notes, Volume 90, Summer, 2025.
http://umassfruitnotes.com/v90n3/FN903-2.pdf

Clements, J. 2024. MARKUSIM - Precision chemical apple fruit thinning for the rest of us? https://
jmcextman.blogspot.com/2024/11/markusim-precision-chemical-apple-fruit.html

Clements, J. 2024. The Fruitlet Size Distribution (FSD) Model, my 2024 experience…
https://jmcextman.blogspot.com/2024/11/the-fruitlet-size-distribution-fsd.html

Clements, J. 2024. 'Fun' with Outfield 2024.
https://jmcextman.blogspot.com/2024/11/fun-with-outfield-2024.html

Clements, J. 2004. IFTASAfrica2024.
https://jmcextman.blogspot.com/2024/12/i�asafrica2024.html

Clements, J. 2025. It’s cold out there…
https://jmcextman.blogspot.com/2025/01/its-cold-out-there.html

Clements, J. 2025. Orchard Watch update…
https://jmcextman.blogspot.com/2025/01/orchard-watch-update.html

Clements. J. 2025. My experience with Vivid Machines in 2024.
https://jmcextman.blogspot.com/2025/02/my-experience-with-vivid-machines-in.html

Clements,, J. 2025. Best Practices for How To Handle Rapid Apple-Tree Decline.
https://jmcextman.blogspot.com/2025/02/apple-tree-suffering-from-ratd-as-seen.html

Clements, J. 2025. IFTA visits neighbors to the North.
https://jmcextman.blogspot.com/2025/08/i�a-visits-neighbors-to-north.html

Clements, J. 2025. Best Practices for How To Handle Rapid Apple-Tree Decline. Growing Produce.
April 10, 2025.
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https://www.growingproduce.com/fruits/apples-pears/best-practices-for-how-to-handle-rapid-
apple-tree-decline/

Piñero, J.C. Garofalo, E., Clements, J., Greene, D., Gannett, M., and Giri, A.. 2025. 33rd Annual March
Message to Massachusetts Tree Fruit Growers.
https://drive.google.com/file/d/1ppo2Dm88wRMq7QjkW88fFBdZj4LeywAF/view

Garofalo, E., Rowland, D., & Westrick, N. (2025). First report of Colletotrichum fioriniae causing
bitter rot of apple in Massachusetts. Plant Disease. Advance online publication. https://
doi.org/10.1094/PDIS-03-25-0597-PDN

Galvan, J. 2025, Grape IPM - Spotted Lanternfly https://www.umass.edu/agriculture-food-
environment/fruit/fact-sheets/grape-ipm-spotted-lanternfly

Giri, A., Piñero, J.C., and Delisle, J. 2025. Using Degree-Day Models and Camera Traps to Manage
Codling Moth in 2025 . Fruit Notes 90(3): 1-3. http://umassfruitnotes.com/v90n3/FN903-1.pdf

Min, S., Giri, A., Godoy-Hernandez, H., and Piñero, J.C. 2025. Beneficial Nematodes vs. Fungi:
Commercial Biocontrol Options for Managing Plum Curculio. Fruit Notes 90(3): 22-24. http://
umassfruitnotes.com/v90n3/FN903-6.pdf

Karki, P.J., Giri, A., and Piñero, J.C. 2025. Field Residual Toxicity of Verdepryn, Assail, and Imidan +
Carbaryl on Codling Moth Larvae. Fruit Notes 90(1): 24-26. http://umassfruitnotes.com/v90n1/
FN-6.pdf

PPeeeerr--rreevviieewweedd  rreesseeaarrcchh  aarrttiicclleess

J.A. Cline, W. Autio, J. Clements, W. Cowgill, R. Crassweller, T. Einhorn, P. Francescatto, L. Gonzalez
Nieto, E. Hoover, G. Lang, J. Lordan, R. Moran, M. Muehlbauer, S. Musacchi , Dr. R. Parra Quezada, J.
Schupp, S. Serra, S. Sherif, T. Robinson, R. Wiepz, J. Zandstra. Performance of ‘Honeycrisp’ Apple
Trees on Several Size-Controlling Rootstocks in the 2014 NC-140 Rootstock Trial a�er Ten Years.
Vol. 79 No. 3 (2025): Journal of the American Pomological Society
https://journal.americanpomological.org/index.php/jofaps/article/view/19

Yang, K., Hu, H., Zhao, M., Piñero, J.C., and Wen, J. 2025. Optimizing odor-baited traps for the tree-
of-heaven root weevil, Eucryptorrhynchus scrobiculatus: Effects of lure longevity, trap spacing, and
deployment height. Pest Management Science (submitted).

Hou, W., Xia, L., Yuan, X., Peng, X., Piñero, J.C., and Chen, M. 2025. Survival and reproductive
performance of Rhopalosiphum padi (Hemiptera: Aphididae) on maize husk: evidence for a
secondary host facilitating seasonal carryover. Bulletin of Entomological Research (submitted).

Yuan, Y.-L., Ni, Z.-Y., Piñero, J.C., Fan, J.-F., and Yang, K.-L. 2025. Oviposition preference and larval
performance of Curculio davidi (Coleoptera: Curculionidae) on cultivated and wild Chinese
chestnut, Castanea mollissima, varieties. Journal of Economic Entomology (accepted).

Giri, A., Short, B.D., Piñero, J.C. 2025. Season-Dependent Synergism between the Male- Attractive
Plant Volatile Benzaldehyde and the Sex Pheromone of the Oriental Fruit Moth, Grapholita
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molesta. Scientific Reports.

Piñero, J.C., Godoy-Hernandez, H., and Leskey, T.C. 2024. Multi-year evaluation of a grower-friendly
attract-and-kill strategy for apple maggot fly, Rhagoletis pomonella (Diptera: Tephritidae), control
in commercial apple orchards. Journal of Economic Entomology 117(6): 2585–2590.

Tohline, L.I., Stoffolano, Jr. J.G., and Piñero, J.C. 2024. Efficacy and Residual Toxicity of Chitosan for
Rhagoletis pomonella (Diptera: Tephritidae). Environmental Entomology 53 (3), 442-446. https://
doi.org/10.1093/ee/nvae031

Nixon, L., Douglas, M., Piñero, J.C., and Leskey, T.C. 2024.  Effects of non-nutritive sugar inclusion in
laboratory diets and attracticidal spheres on survivorship and mobility of two Dipteran species,
Rhagoletis pomonella and Drosophila suzukii. Journal of Economic Entomology 117(2): 595–600.
DOI: https://doi.org/10.1093/jee/toae003.

Eivazi, F., Piñero, J.C., Dolan-Timple, M., and Doggett, W. 2024. Comparison of cover crop
termination methods for small-scale organic vegetable production: effect on soil fertility and
health. Journal of Plant Nutrition 47(9): 1378-1389. DOI: 10.1080/01904167.2024.2308196.

Tang, H., Zhou, Y., Zuo, J., Wang, Y., Piñero, J.C., Peng, X., and Chen, M. 2024. 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
114(1):49-56. DOI: 10.1017/S0007485323000603.

FFuunnddeedd  rreesseeaarrcchh

Clements, J. 2025. Implementing precision apple crop load management at the UMass Orchard.
Massachusetts Fruit Growers’ Association. $9,900.

Clements, J. 2025. Orchard Watch. Massachusetts Fruit Growers’ Association. $700.

Clements, J. 2025. Remote monitoring of OFM, CM, and OBLR insect pests; automated apple crop
stage monitoring. $2,300.

Clements, J. et al. 2025. Precision Crop Load Management for Apples. CORNELL 92884-20621
PRIME USDA. ($15,000).

Garofalo, E. W., 2025. Understanding of Colletotrichum spp. Diversity, Infection Timing and
Management in Massachusetts Orchards. Massachusetts Fruit Growers Association. $6,700

2025 $6,700. Pinero, J.C. Measuring phenological shi�s of codling moth and Oriental fruit moth and
evaluation of reliability of new lures for effective pest monitoring in New England. Funded by the
New England Tree Fruit Research Committee.

2025 $6.650, Pinero J.C. Camera traps for Lepidoptera monitoring and evaluation of reliability of
new lures for effective pest monitoring. Funded by the Massachusetts Fruit Growers Association.

2024 $324,262  Piñero J.C. (PD), Delisle, J. (co-PI). Impacting Change: Fostering the adoption of
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grower-friendly apple Integrated Pest Management strategies in New England. NIFA Crop
Protection and Pest Management Program (9/1/24 – 8/31/27).

2024 $299,920 UMass sub-award (total grant: $3,996,373). Leskey T.C. (PD) et al. Cultivating
Tomorrow’s Orchard: Evolving and Enhancing IPM in Eastern Tree Fruit Systems. NIFA Specialty
Crops Research Initiative  (9/1/24 – 8/31/27).

2024 $39,014 UMass sub-award (total grant: $324,000. Quintanilla, M. (PD), Piñero, J.C. (co-PI),
Shapiro-Ilan, D. (co-PI). Towards the Sustainable Management of Two Economically Important
Dipteran Insect Pests, Spotted Wing Drosophila and Apple Maggot, Utilizing Natural Enemies:
Entomopathogenic Nematodes and Fungi. NIFA Crop Protection and Pest Management Program
(9/1/24 – 8/31/27).

2024 $717,941  Scheufele, S., Pinero, J.C. (co-PI), Ghantous, K. (co-PI), Garofalo, E. (co-PI).
Partnering To Foster Development and Adoption of IPM Strategies for Specialty Crop Producers in
Massachusetts (9/1/24 – 8/31/27). 
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