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9:00
a.m.

Irrigation 101

 Nikki Rothwell, District Horticulturist and NWMHRS Coordinator,
MSU Extension

9:30
a.m.

Exploring Tree Fruit Innovations for the Future

 Nathan Milburn, Milburn Orchards, Elkton, MD
 Sidney Kuhn, Kuhn Orchards, Cashtown, PA
 Ben Wenk, Three Springs Fruit Farm,Gardners, PA
 Maggie Reid, Reid's Orchard, Orrtanna, PA
 Jen Snavely, Adams County Nursery, Aspers, PA

10:00
a.m.

Developments in Technology and Automation for Tree Fruit

 Katie Ellis, Ag Innovations for Specialty Crops Extension Educator,
Penn State Cooperative Extension

10:30
a.m.

Trends in U.S. Pear Production

 Rachel Elkins, Univ. of California Extension



EXPLORING TREE FRUIT INNOVATIONS TO  
BRING IN THE NEXT GENERATION 

 
Moderator: Nathan Milburn, Milburn Orchards, MD 
Panel Members:  Sidney Kuhn, Kuhn Orchards, PA 
   Ben Wenk, Three Springs Fruit Farm, PA 
   Maggie Reid, Reid’s Orchard, PA 
   Jen (Baugher) Snavely, Adams County Nursery, PA 
 
The Young Growers Alliance (YGA) was first organized by two Penn State Cooperative Extension 
educators, as an informal group of young fruit growers from throughout the Mid-Atlantic region. After 
conversations with several young growers at fruit meetings, they saw a need to give encouragement, 
support, and networking opportunities to these young growers as a group. The first activity of this group 
was a trip organized to the USDA’s Appalachian Fruit Research Station in Kearneysville, West Virginia 
in December 2005 to visit with scientists to investigate new strategies to manage fire blight, peach tree 
productivity and fruit quality, storage decay, orchard floor sustainability, dogwood borer, canopy light 
interception and harvest workforce efficiency. 6 months later, YGA was formally organized with a 
mission “to encourage, develop, support and equip the next generation of fruit growers in the Mid-
Atlantic region.” 
 
The Young Growers Alliance currently counts approximately 100 members from a multitude of states 
including, but not limited to, Pennsylvania, Maryland, New Jersey, Virginia, New York and 
Massachusetts and is growing with new members signing up all the time. There is not a formal age 
requirement to be a part of the group, and it is difficult to define although most members are between the 
ages of 18 and 35. The Alliance often states that the age requirement is self discriminating “if you think 
you’re a young grower, feel free to join!” or the second generation currently on the farm.  
 
The Young Growers Alliance has continued tours of its members operations and other pertinent farms and 
operations in the Mid-Atlantic region. In addition, groups of young growers have traveled to Washington 
State, New York State, Ontario and New Zealand to tour innovative orchard technologies, precision 
agriculture, high density plantings, unique marketing strategies and more. The group continues to have an 
annual lunch meeting during the Mid-Atlantic Fruit and Vegetable Conference in Hershey with a notable 
industry member as a guest to provide opportunities for the young growers to network and share concerns 
and outlooks on their own operations and the fruit industry. Members of the group have begun to take 
leadership roles in state and local industry organizations through membership on committees or boards of 
directors.  
 
During the panel discussion, the group plans to answer and discuss the following questions: 
 

1. How long have you been with the Young Growers Alliance (YGA) and where in the US or the 
world have you traveled with the YGA?  
 

2. What are you looking for in the new technologies that we seek, major reasons, for your business? 
e.g. environmental, economical, marketing,..etc. 



  
3. Which innovation caught your eye the most out of all that you've seen in your travels with YGA? 

Do you now implement this on your family farm? Yes or No? If not, why (e.g. too much up front 
investment?, technology not yet available?) 
Such as………………….. 
- Mechanical Blossom Thinners 
- Platforms 
- Mechanical Harvest Equipment 
- Hail nets 
- Kiwi Ingenuity 
- Frost Protection Equipment in Vineyards 
- High Tunnel Operations 
- Sprayer Technology 



DEVELOPMENTS IN TECHNOLOGY AND AUTOMATION

FOR TREE FRUIT

Katie Ellis
Penn State Cooperative Extension

670 Old Harrisburg Rd.
Gettysburg, PA 17325

kag298@psu.edu

Industry Challenges and Opportunities

Historically, growing fruit in Pennsylvania and the surrounding Mid-Atlantic region has been a profitable,
rewarding agricultural pursuit. In recent years, however, increased competition (domestic and global),
higher costs, poor returns, and competing land uses put significant strains on this once strong industry.
Outside forces exposed the lack of competitiveness of many conventional orchard plantings.
Considerable industry consolidation occurred in some areas and many remaining farms struggled to
survive. A great deal of uncertainty developed regarding the long-term viability of producing fruit in the
Mid-Atlantic fruit belt. Yet in the face of the bevy of challenges facing the industry there are also many
new opportunities and reasons to be optimistic about the future.

Fruit farming in the Mid-Atlantic region was traditionally centered largely on the production of
processing rather than fresh fruit. It has become apparent in the last few years that the Mid-Atlantic fruit
industry is transitioning toward a greater proportion of fresh apple production. Low prices in the
processing market have caused growers to reassess their production mix and look more favorably at the
potential “upside” in fresh market apples.

Unfortunately, changing from processing to fresh market production usually involves removing
old orchards of one variety and replanting with new trees of a different variety that are appropriate to
current fresh market trends. At the same time, it makes sense to replant new fresh market fruit blocks
using improved production systems that are more apt to produce high quality apples, come into
production earlier, take advantage of our increased knowledge of plant physiology, and that are adaptable
to new developing technologies.

Though initially more costly, high-density orchard plantings come into production quickly and
lend themselves to more possibilities with new automated machinery. Technological innovations that
help assist employees do labor-intensive tasks more quickly offer promise in reducing labor costs and
improving orchard worker safety. The future also promises equipment that will help improve fruit size
and quality in the field.

As part of an initiative to help retool the tree fruit industry in the Mid-Atlantic region, Penn State
researchers are collaborating with several other universities and organizations as part of two USDA
Specialty Crop Research Initiative (SCRI) grants. “Innovative Technologies for Thinning of Fruit”
represents a partnership between grower cooperators, Penn State, Washington State University, Clemson
University, USDA-ARS, University of California, University of Illinois, University of Maryland, and the
Washington Tree Fruit Research Commission. The thinning project aims to develop both selective and



non-selective tree fruit thinning equipment and evaluate its use in the field. See the section “Crop Load
Management Innovations” for a summary of recent research in peach.

Another SCRI grant was funded for “Comprehensive Automation for Specialty Crops” (CASC).
The CASC project involves a highly multidisciplinary group of engineers, horticulturists, entomologists,
plant pathologists, extension educators, and agricultural economists from Carnegie Mellon, Penn State,
Washington State University, Purdue University, USDA-ARS, Oregon State University, the Washington
Tree Fruit Research Commission, and several private manufacturers. The researchers identified various
initiatives for developing new technologies to improve tree fruit production:

Information, Mobility, and Manipulation Technologies

Plans include the design of reconfigurable vehicles that can be used
for several functions, like spraying, mowing, harvest, pruning, and
thinning; development will start with currently-available vehicles like
electric utility vehicles and mobile harvesting platforms. The
ultimate goal is to enable users to switch factors easily based on tasks
and convenience.

This initiative also includes research on accurate vehicle positioning
to georeference crop and environmental conditions, even where
conventional GPS fails. Improved positioning will help in the
development of autonomous vehicles that could reduce operator man-
hour requirements. Other efforts are focused on improving energy-
absorbing dry bin fillers and designs for an augmented fruit
harvesting device.

Plant Science Technologies

Advanced sensor technologies
are also being developed for
detecting plant stress, disease,
and insect infestations.
Ultimately, the group hopes to
have an array of sensor
equipment that can be mounted
on an autonomous vehicle to
scout orchards for problem areas
and assess crop loads throughout
the growing season. In addition,
digital moth trap prototypes are
being tested in the field; the goal
of this research is to detect and quantify insect pest populations with real-time capture data
transmitted to the user’s computer—a significant improvement over labor-intensive trap checking
methods currently employed.

Crop Load Management Innovations

Crop load management is vital for annual crops of large, high quality fruit that meet consumer
expectations in today’s marketplace. Perennial fruit crops tend to set more fruit than a) can be matured to
adequate size and quality to meet market expectations; and b) allow for adequate flower production for
the subsequent season. The availability and efficacy of chemical thinning programs vary by crop,

1. Aerial view of simulated tree row
and canopy detection

2. Demonstration of mobile orchard platform for apple harvest in
Adams Co., PA



orchard, and season, so hand thinning is often required to adjust crop load for optimal fruit size, quality,
and to promote return bloom. Hand thinning, along with pruning and harvesting, is among the most
labor-intensive orchard practices; consequently it contributes significantly to fruit production costs.
Interest in reducing dependence on manual thinning is especially strong in organic apple and stone fruit—
crops for which chemical thinners are not registered. Interest in mechanical bloom and/or fruit thinning
was renewed in 2007 as the supply of skilled workers continued to decline and labor costs increased.

Preliminary research in Pennsylvania and West Virginia on blossom or green fruit thinning by
mechanical means demonstrated that new mechanical thinner prototypes offer the potential for reducing
the hand thinning requirement in crop load management programs. Efficacy trials for the “Darwin”, a
German-designed blossom string thinner, were conducted on peach trees in 2009. The Darwin is a tractor
attachment with nylon cords attached along the length of a 2.5- or 3-meter spindle. When the spindle
rotates, the cord tips whirl around and strike the fruit blossoms, knocking them off the tree. A drum
shaker prototype developed by researchers at USDA-ARS was also tested for thinning blossom and green
fruit stages.

Notable results:

 The Darwin string thinner and double-run drum shaker were effective mechanical thinners,
reducing hand thinning of ‘Sugar Giant’ peach by 19-41%.

 Blossom thinning with the string thinner was more effective at petal fall than at earlier bud stages.
 Combinations of the peach drum shaker at bloom followed by green fruit thinning with the drum

shaker were no more effective than a single green fruit treatment with the drum shaker.

Similar experiments were conducted with the Darwin string thinner in California, South Carolina, and
Washington. Combined with the Pennsylvania trials, the results were encouraging:

 Blossom removal ranged from 20-55%. Factors that affected removal rates included string
arrangement, tractor speed, spindle rotation speed, cultivar, tree training system, pruning, and bud
stage.

 Hand thinning requirements were reduced by 25-65%, and fruit size distribution improved in all
but one trial.

 Net economic impact at optimum tractor and spindle speeds was $462-$1490 and $230-$847 for
processing and fresh market peaches, respectively.

3. Darwin string thinner used on open-center peach trees



For a full listing of cooperating researchers and more information about the innovative technologies
discussed here, please visit the project Web sites:

www.cascrop.com
www.abe.psu.edu/scri

PA thinning results were compiled by T. Baugher, J. Schupp, J. Remcheck, E. Winzeler, and K. Ellis.

4. Close-up of green fruit drum shaker developed by
researchers at the USDA-ARS Kearneysville, WV station



TRENDS IN U.S. PEAR PRODUCTION

Rachel Elkins, Pomology Farm Advisor
University of California Cooperative Extension, Lakeport, California

Acreage and Production

The U.S. produced 95% of North American pears as of 2007; the remainder were in Canada and Mexico.
98% were produced in the three West Coast states of Washington (50%), California (27%), Oregon
(23%), and 2% in New York, Michigan, and Pennsylvania (in that order). Total production in 2007 was
873,000 tons produced on 59,500 acres, or 14.7 tons per acre. This contrasts with 1980 when 897,000
tons were grown on 81,000 acre, or 11 tons per acre. Thus, while acreage has gradually declined, total
production, while variable, remains relatively static due to better production practices, removal of poorer
yielding orchards, urbanization, and pests and disease, mainly fire blight and pear decline.

Pear Crop Utilization

While production is static, production distribution has shifted, mainly from California to Washington,
with Oregon also declining to a lesser extent. This is due to changes in utilization. Processing, mainly for
cannery but also drying and juice, dominated use in 1980, and California accounted for much of this with
over 30 canneries. This changed in the early 1990's as fresh fruit use overtook canned. The three major
factors are 1) general decline in canned fruit sales in favor of fresh consumption, 2) increasing volumes of
Anjou grown in Oregon and Washington (doubled since 1970s), coinciding with 3) off-season imports
from the southern Hemisphere countries of Argentina, Australia, Chile, New Zealand, and more recently,
China (Asian pears only).

Varietal and Consumption Shifts

Nearly all the removed acreage has been Bartlett (Williams). 55% of the pears grown in the U.S. is still
Bartlett, but tonnage has declined from about 500 to 400,000 tons since 1998, mainly due to cannery
demand decline but also competition from other fruits and pear cultivars, and both fresh and canned fruit
imports. More Bartletts are now being sold fresh as growers seek an alternative "home" for their crops.
Other major cultivars include Bosc (e.g. Golden Russet), Comice, Seckel, Red Anjou, Taylor's Gold
Comice, Concorde, and Red Clapp's Favorite (a.k.a. Starkrimson or Super Red).

Import and Export Trends

Current trade balance favors exports, however, exports have remained fairly static, while imports have
steadily increased. Major buyers for (primarily fresh) U.S. fruit are Canada and Mexico; Russia, India,
and Taiwan are promising markets.

Rising imports of both fresh and canned pears have dramatically affected domestic supply and demand.
Imports have risen 137% since 1997. This rise has coincided with declining per capita consumption,
particularly of canned fruit. Each American consumed about 2.75 lbs. of canned pears per year in 1997,
but only about 2.4 lbs. in 2008. Per capita fresh consumption declined from about 3.4 to 3.1 lbs.



Most pear imports are fresh, but cannery imports have increased dramatically. Canned pears accounted
for less than 5% of total domestic imports in 1997, but 10% in 2007. Early canned imports were mainly
from Australia and South Africa; today, China and Thailand (a packager) dominate the market. As the
Good Fruit Grower reported, "Cheap imported pears from China and Thailand are taking an increasing
bite out of the market for canned pears in the United States".

Maintaining a Competitive Edge

Keys to remaining competitive in a global market are 1) efficient, cost effective production, 2) innovative,
high quality products and 3) effective marketing. These are all interconnected. Current industry research
and extension programs are addressing these needs within budgets derived by grower/processor
assessments, competitive grants, and increasingly limited land-grant formula funding.

Efficient Production

Current research focuses on horticulture, pest management, and post-harvest. Most production research is
done on the West Coast, the two North American cultivar breeding programs in West Virginia (USDA
Kearneysville) and Vineland, Ontario (Ag Canada), and more limited programs in New York and
Michigan. Major priorities and current research include:

horticulture
 size controlling rootstocks. There are incipient/breeding programs at WSU, NC140

evaluations in CA, OR, WA, NY, Nova Scotia, and Mexico, and cold hardy Quince screening
at OSU. This is the major perceived need for the U.S. industry.

 fruit quality improvement (MCP, post-harvest rots, pre-harvest management)
 genomics and related sciences (mainly WSU)
 nutrition, PGRs, organic weed control, etc.
 mechanization and related canopy architectures (also related to rootstocks).

pest management
 codling moth control (MD, post-harvest ethephon, reduced-risk insecticides)
 pear psylla (WSU)
 fire blight (CA, OR, Ag Canada and USDA-breeding)
 organic disease and weed control

More recently, industry has initiated efforts to develop sustainable "checklist" programs in response to
buyer demands, and organic production is increasing, particularly in North Central Washington and, to a
lesser extent, California.



Post-harvest Quality

Consumer acceptance of pears hinges on acceptable appearance, texture and flavor. In addition to their
delicate maturity characteristics, pears bruise easily. These factors subject them to multiple pre- and post-
harvest biotic and abiotic disorders which require packers to spend liberally to treat, sort, and re-pack,
hence reducing industry revenues. Increased supplies of long-storing varieties, i.e. Anjou, Bosc and
Comice have in turn increased attention to post-harvest-related research, including:

 post-harvest conditioning with ethylene via pre-storage, in-transit, and in-package treatments
to promote uniform ripening and increased consumer acceptance.

 improved CA and regular storage regimes and Modified Atmosphere Packaging (MAP) to
prolong storage life and enhance arrival quality

 pre- and post-harvest applications of MCP (SmartFresh®) to improve storage life

 reducing post-harvest decay, particularly with long-storing cultivars, i.e. Anjou, Bosc,
Comice.

Products and Marketing

There is a continuing need for multiple new fresh market and processed consumer packs, as well as new
value-added products. Processors have introduced plastic single-serving containers, many of which are
packaged in Thailand. Dried fruit is now largely imported from Argentina, a major loss for California.

Conclusion

Past and current advances have dramatically altered the nature of western U.S. pear production in the
twenty-first century. While economic, regulatory, and production challenges will continue to evolve, there
is no doubt that the U.S. pear industry will respond to the rapidly changing global marketplace by
continuing to improve production and handling efficiency, as well as develop innovative market niches
for high-quality pears.
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