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These trees are in one of the southernmost commercial cherry orchards in California, 
which is managed by Bruce Frost, southeast of Arvin. Despite the ongoing drought,  

California cherry growers and packers remain optimistic. Read their story on page 32.



4  MAY 15, 2016   Good Fruit Grower  www.goodfruit.com

Good Fruit Grower is on 

Twitter and Facebook. 

Follow us @goodfruit 

grower. Like us at 

www.facebook.com/

goodfruitgrower.

Managing Editor 
O. Casey Corr

casey.corr@goodfruit.com •  509-853-3512

Senior Editor 
Shannon Dininny

shannon@goodfruit.com •  509-853-3522

Associate Editors
Ross Courtney

ross@goodfruit.com •  509-930-8798

Dave Weinstock
dave@goodfruit.com •  616-970-4735

Advertising Manager 
Doug Button

dbutton@goodfruit.com •  509-853-3514

Advertising Sales 
Rick Larsen

rick@goodfruit.com •  509-853-3517

Theresa Currell
theresa@goodfruit.com •  509-853-3516

Design/Production Manager
Jared Johnson

jared@goodfruit.com •  509-853-3513

Digital Producer
TJ Mullinax 

tj@goodfruit.com •  509-853-3519

Design/Production
Aurora Lee

aurora@goodfruit.com •  509-853-3518

Audience Development Manager
Maria Fernandez

maria@goodfruit.com •  509-853-3515

Advisory Board
Lindsay Hainstock, Denny Hayden, Steve Hoying,  

Jim Kelley, Desmond Layne, Jim McFerson,  
Ian Merwin, Todd Newhouse, Don Olmstead,  
Mercy Olmstead, Marvin Owings, Mark Roy,  

Mark Tudor, Chris Van Well, Mike Wittenbach

U.S. SUBSCRIPTIONS: $35.00 per year, 3 years $75.00. CANADIAN 
SUBSCRIPTIONS: $55.00 per year (U.S. funds, Canadian G.S.T. 
included: G.S.T. Registration #135100949). SUBSCRIPTIONS 
OUTSIDE U.S.A. & CANADA: $100.00 per year (payment by credit 
card only). Single copies of current issues are $5.00. To  subscribe, call 
1-800-487-9946.

Good Fruit Grower (ISSN 0046-6174) is published semimonthly January 
through May, and monthly June through December, by the Washington 
State Fruit Commission, 105 South 18th Street, Suite 205, Yakima, WA 
98901-2149.  Periodical postage paid at Yakima, WA, and additional 
offices. Publications Mail Agreement No. 1795279.

The publication of any advertisement is not to be construed as an 
endorsement by the Washington State Fruit Commission or Good Fruit 
Grower  magazine of the product or service offered, unless it is specifically 
stated in the advertisement that there is such approval or endorsement.

POSTMASTER: Send address changes to Good Fruit Grower, 105 South 
18th Street, Suite 217, Yakima, WA 98901-2177.

© 2016 by Good Fruit Grower    Printed in U.S.A.

105 S. 18th St., #217, Yakima, WA 98901
509⁄ 853-3520, 1-800-487-9946, Fax 509 ⁄853-3521

E-mail: growing@goodfruit.com

ww.goodfruit.com
©2016 no reproducTion or display  
wiThouT wriTTen perMission.

growing with growers since 1946

Sign up for eFlash.  

Get Good Fruit Grower 

reports delivered right  

to your inbox.  

www.goodfruit.com/

eflash-signup.

On the WebOn the cover
A cherry orchard 

in Dry Hollow near 

The Dalles, Oregon.

by Phil hull, 
yakima, Washington

Good Grape Grower
 54 Red blotch research

 More studies coming after researchers confirm  
 treehopper as disease’s first known vector.

Good to Know
 30 Little cherry disease

 An update on the latest research into  
 leafhopper vectors that spread LCD.

56 Grape powdery mildew
 How research led to improved control and  

 big cost savings in fighting grape disease.

Also in this issue

 8 Piece-rate pay guidelines
 Officials offer key steps to help growers  

 following last year’s court ruling.

 Last Bite
 62 Young grower

 Q&A with Neil Garrison.

Departments
 57  Good to Go

 58 Good Deals

 61 Classifieds

 61 Advertiser Index

Special Report: Spotted Wing Drosophila
 46 How to stop a  
  proliferate pest?

 Growers and researchers are furiously  
 working to control the spread of SWD.

 48 Under pressure
 Northwest has seen SWD increase each year,  

 but 2015 was the most challenging so far.

 50 Breakthroughs in the lab
 California research sounds like sci-fi.

 52 Organic control
 Studies look into stopping SWD  

 without the use of chemicals.



www.goodfruit.com  Good Fruit Grower   MAY 15, 2016  5   

Gordon Guyer: 1926-2016

Dr. Gordon Guyer, Michigan State University’s 18th president and longtime head of 
MSU Extension, died March 30. He was 89 years old. 

Guyer attempted to retire twice in his career — the first time, immediately after his 
tenure as director of MSU Extension (1973-85) in 1986. Michigan Gov. Jim Blanchard had 

other ideas and immediately appointed him director 
of the Michigan Department of Natural Resources. 

After two years at the DNR, MSU brought him back 
as a legislative consultant. In 1990, he was named vice 
president of governmental affairs. He retired from 
that position in 1992, but again MSU called him back 
to serve first as interim president and then as MSU’s 
president (1992-93).

Known for his extensive experience in Michigan’s 
political arena, Guyer followed his time at MSU 
with a three-year stint as director of the Michigan 
Department of Agriculture. 

Educated at MSU, he earned his bachelor’s, mas-
ter’s and doctorate in entomology. In 1953, he joined 
the Entomology Department as an instructor and later 
as an assistant professor. Guyer authored more than 
70 research publications on such varied subjects as 
aquatic ecology, integrated pest management, vegeta-
ble pests, public policy and international agriculture. 

In 1975, Guyer led one of the first American scientific teams allowed to visit China. He 
also received MSU’s Distinguished Faculty Award in 1965. 

Guyer is survived by his wife, Mary Gettel Guyer, and his children, Dawn, Gregory 
Todd and Daniel. His first wife, Norma Lake Guyer, died in 2001. 

—Dave Weinstock

Gordon Guyer

cameronnursery.com
1261 Ringold Rd., PO Box 300 • Eltopia, WA 99330
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A
nother Northwest cherry season is around 
the corner, and at this point, there is no 
reason not to expect another 20 million 
box crop of amazing sweet cherries!

Our cherry growing cohorts in 
California are reporting the best chilling hours and best 
southern district bloom and set that they have seen in 
five years. The California crop is running ahead of nor-
mal by four or five days, and experts suggest that a crop 
of 6 to 7 million 18-pound equivalent boxes is a realistic 
estimate at this point. The Californians are predicting 
enough cherries for Memorial Day promotions and very 
limited crossover into June. The Northwest, meanwhile, 
is planning for large Fourth of July promotions and hop-
ing that the entire country has “summer weather” during 
that holiday weekend. 

Being in the sweet cherry business, we all know that 
no season ever seems to play out the same. Every season 
is about high hopes for a unique and truly outstanding 

product. But every season seems to have different 
nuances and issues that come into play. From the orchard 
to the market, we work hard to cultivate opportunity for 
success. Likewise, everyone in the Northwest hopes that 
2016 will be the season where everything goes right from 
start to finish. 

The 2015 season came and went like a whirlwind. 
Shipments started in late May and were all but done 
by the first week of August. The quick and compressed 
season constitutes the earliest finish for the Northwest 
in over 20 years. It appears that the total Northwest fresh 
crop came in at 19.4 million 20-pound equivalent boxes. 
The 2015 crop started early (on May 23) and compressed 
to 18.5 million boxes being shipped over just 60 days. 
Likewise, the Round 1 crop estimate that was distributed 
to the industry on May 4, 2015, came in at 19.6 million 
boxes; that means that by season’s end, the industry esti-
mate was accurate within 1.5 percent. 

In the preseason, the industry saw a clearly defined 

Good Point
B.J. Thurlby, Northwest Cherries

After record-setting heat 
in 2015, cherry growers 

look to new year.

TJ Mullinax/Good Fruit Grower

SweetHeart cherries are harvested last July in Selah, Washington. The 2015 harvest was challenging for Northwest growers because of record temperatures and a compressed season.

Hot for cherries
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separation between the end of the Bing crop and the 
beginning of the Skeena and Lapin harvest. The hottest 
June in history pushed the late crop forward and the 
gap our industry sales organizations expected to have 
between Bings and the Canadian varieties never devel-
oped, causing some panic across the industry. Likewise, 
it is important to note that during the week of June 26, 
the estimate lagged behind actual shipments by over 1 
million boxes (and incoming receipts were much, much 
higher). Why? In a word: heat.

June was a record-setting month. The industry 
shipped an all-time record 11.8 million boxes in June and 
14 million by July 4. As every cherry grower knows, we 
also saw the hottest June on record. In the words of Nic 
Lloyd at Washington State University’s AgWeatherNet, 
“June 2015 here in the Northwest is in a class of its own in 
terms of temperatures.” Statistically speaking, Lloyd said, 
June was at least a one in 400-year event.

Those conditions were challenging both in the orchard 
and in the market. We saw unprecedented demand for 
our fruit from the beginning of the season through July 4.

The two weeks following July 4 saw the industry strug-
gle to move fruit as quickly as the compressed harvest 
demanded. For the first time, we saw Bings, Rainiers, 
Lapins, Skeena, Regina and Sweethearts being harvested 
at the same elevations all at the same time. Here is a 
quick look at the 2015 season by the numbers:

—May fresh shipments were just over 400,000 boxes, 
a Northwest record.

—The industry shipped for 77 days in 2015 — aver-
aging 266,000 boxes per day — compared to 84 days in 
2014, 81 days in 2013 and 92 days in 2012.

—The industry shipped over 400,000 boxes per day for 
23 days in 2015, and over 500,000 boxes per day for 11 
days.

—The largest shipment day was June 25 at 594,744 
boxes.

—The Rainier cherry pack was 1.7 million 15-pound 
equivalent boxes vs. 2.1 million 15-pound equivalent 
boxes in 2014.

—Seventy percent of the crop went to the domestic 
market, and 30 percent to exports.

—California finished shipping on June 8 and shipped 
5.9 million 18-pound equivalent boxes.

I know that this information does not offer any magic 
remedies, but I hope it at least gives our growers some 
further insight. I do not think the late season is doomed 
over the long haul; it has been on the short end of unsta-
ble market dynamics the past two years. Growers are 
adamant that weather trends are cyclic, and the current 
cycle has been harder on the late growers and on our late 
varieties. While I believe the entire industry is better off 
with an early start that allows for ample shelf space for 
the July 4 holiday, the sustained heat of over 100 degrees 
changes the playing field for growers, sales organizations 
and domestic and export markets.  •

B.J. Thurlby is the president of Northwest Cherries.

Being in the sweet cherry 
business, we all know that no 
season ever seems to play out 
the same. Every season is about 
high hopes for a truly unique 
and outstanding product. But 
every season seems to have 
different nuances and issues  
that come into play.
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W
ashington state authorities and grower 
groups are working out practical 
guidelines for paying piece-rate work-
ers during rest breaks in the wake of 
last year’s state Supreme Court deci-

sion against a berry grower.
With input from grower groups, labor associations 

and attorneys that represent both employers and 
workers, the state Department of Labor and Industries 
has drafted an update to its employment standards 
manual, answering several questions regarding rest 
breaks.

“The guidance is not yet fi nal, but if it is adopted, this 
is going to catch people off guard,” said Sarah Wixson, 
an attorney with Stokes, Lawrence, Velikanje, Moore & 
Shore. Wixson and her Yakima, Washington, fi rm have 
a history representing grower employers in labor issues.

In July 2015, the state Supreme Court unanimously 

ruled in favor of piece-rate 
workers, demanding that 
Sakuma Brothers Farms 
in Skagit County pay them 
separately for their rest 
breaks at a rate calculated 
based on their productivity 
for the week. In the past, 
growers had usually just 
included the wages for state-mandated rest breaks in 
the overall rate paid for bin fi lled, box picked or tree 
pruned. Workers then took a break if and when they 
wanted one.

To help growers comply with the ruling, the Labor 
and Industries Department has so far come up with 
several guidelines and is attempting to draft more.

Here are a few examples:
—Growers wanting to pay by the hour but offer a 

bonus for certain productivity levels must include the 
bonus amount when determining the rest-break rate.

—Workers and employers may not agree to a piece-
rate contract that would pay rest-breaks rates lower 
than their productivity.

—Workers shifting between hourly rate and piece-
rate chores must receive rest break pay at the rate of 
what they were doing when they took the break.

Other questions, such as how bonuses to salaried 
employees — for example, yield bonuses for an 
irrigation manager — would affect rest break pay, 
remained unanswered at Good Fruit Grower’s press 
deadline.

Many of the guidelines will deal with the difference 
between discretionary and non-discretionary bonuses 
and how each affects rest break pay.

A discretionary bonus is essentially a gift, given at the 
discretion of the employer independent of any contract, 
incentive or promise and therefore does not have to be 
included in rest break pay. 

A nondiscretionary bonus is one granted in exchange 
for production levels or longevity and must be refl ected 
in the rate paid for rest breaks. For example, if a grower 
promises a bonus to workers who stay through the end 
of the season, that grower must retroactively pay extra 
for all the rest breaks that season adding the bonus into 
the calculations.

“Most bonuses are an outright promise,” Wixson 
said. “You don’t get people to stay if you say, ‘Well, stay 
until the end of the season, and I might just give you a 
bonus.’”

Wixson suggests growers pay attention to the 
guidelines and make sure to follow them, even as they 
are under development.

“Those who see the changes coming are going to be 
in a much better position than those who are caught 
totally unaware,” she said. “We’re trying to keep farmers 
from getting sued.”

The Labor and Industries Department does not 
plan to make the guidelines part of the Washington 
Administrative Code, said Alison Drake, management 
analyst for the fraud prevention and labor standards 
division of the department.

 It’s unclear when the guidelines will be complete. 
“We know that is defi nitely an outstanding concern for 
everyone in this industry,” Drake said. •

Piece-rate pay guidelines

ONLINE
Read all the “Unanswered Questions” 
document at bit.ly/PieceRateQuestions

Offi cials working to provide practical advice following 
last year’s Washington state Supreme Court ruling.

by Ross Courtney

“Those who see the changes 
coming are going to be in a 
much better position than those 
who are caught totally unaware. 
We’re trying to keep farmers 
from getting sued.”
—Sarah Wixson
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W
hen it comes to dwarfi ng and preco-
cious rootstocks, the greatest impact 
on commercial production has come 
in the apple industry, with research 
to develop new cultivars going back 

nearly 40 years in the United States. For sweet cherries, 
interest — and current cultivars like Gisela and Krymsk 
— came later, though growers continue to seek root-
stocks that will produce high volumes of high-quality 
fruit on labor-friendly dwarfi ng trees.

Michigan State University’s cherry rootstock program 
has been working to improve effi ciency and reliability of 
such fi nished tree propagation, while aiming to improve 
virus sensitivity, among other things. The project is see-
ing some results, and it’s growing in planted plots and 
data, with additional plantings planned in the Pacifi c 
Northwest. 

MSU is pursuing patents for these cherry rootstocks, 
as several West Coast nurseries have plant material ready 
for propagation. Meanwhile, researchers are examining 
how each rootstock performs with different cultivars 
and in different training systems, soils and growing con-
ditions. Five rootstocks are of key interest — Crawford, 
Lake, Clinton, Cass and Clare, all named after Michigan 
counties.

The project, led by MSU researcher Dr. Amy Iezzoni, 
has the support of the Washington Tree Fruit Research 
Commission, the Oregon Sweet Cherry Commission and 
the Michigan Cherry Committee, which also has pro-
vided support to develop Armillaria resistant rootstocks 
as part of her work.

Iezzoni visited the Pacifi c Northwest in April to exam-
ine the plots in Wenatchee and Mattawa, Washington, 
and The Dalles, Oregon, and gather data with cooperat-
ing researchers. Following a six-year trial at Washington 
State University in Prosser, Washington, additional 
trials were planted in 2015. Four of the rootstocks are in 
their second leaf, with the fi fth, Crawford, planned for 
planting next spring. Scions are Regina, Early Robin and 
Sweetheart. Control rootstocks, which varied by site, 
were Gisela 5 and 6 and Krymsk 5 and 6.

Washington sites
At McDougall and Sons’ Legacy Orchard east of 

Wenatchee, Washington, the training system is a super 
slender axe in an angle canopy trellis, with 12 feet 
between rows. Spacing between trees varies by rootstock 
— 2 feet for Clinton, 1 foot for Cass, Lake and Clare — 
with a range of 1,800 to 3,600 trees per acre. The result 
is the large rootstocks are 4 feet apart under each arm of 
the trellis, and the more dwarfi ng are 2 feet apart under 
each arm of the trellis. The orchard has drip irrigation 
with fertigation.

The trees’ outer bark was girdled at 10- to 12-inch 
intervals and some individual buds notched just above 
the buds by Dr. Stefano Musacchi, Washington State 
University pomologist. Following the gentle girdling, 
there were four Promalin (benzyladenine and gibberellic 
acid) treatments timed to precede warm weather (over 
70 degrees Fahrenheit). Iezzoni noted the impressive 
bud breaks that were occurring as a result of the girdling 
and Promalin treatments. 

The target was for trees to be hitting the top trellis 
wire, around 11 feet from ground level, by the second 
leaf, Musacchi said, and that was happening almost 

Cherries

Michigan State pursues patents for 
improved cherry rootstocks using 

plantings in the Pacifi c Northwest.
by Shannon Dininny

“It’s wonderful to see them 
growing with such vigor.”

—Amy Iezzoni

Breeding
better

rootstocks
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TJ Mullinax/Good Fruit Grower

Tom Auvil of the Washington Tree Fruit Research Commission and Michigan State University researcher and tree fruit 
breeder Amy Iezzoni visit a cherry dwarfing rootstock trial in central Washington in April. 

Shannon Dininny/Good Fruit Grower

The trial includes a variety of rootstocks — including Cass and Lake — at sites in Washington, left, and Oregon, right. 
TJ Mullinax/Good Fruit Grower
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everywhere in the orchard.
At a Washington Fruit and Produce Co. orchard in 

Mattawa, Washington, trees were planted on a four-
wire trellis, super slender axe V system, with the spacing 
between trees under each arm of the trellis at 3 feet for 
the large trees (Gisela 6, Krymsk 5), 18 inches for the 
dwarfs (Clare, Cass, Lake) and 2 feet for the intermediate 
vigor trees (Clinton, Gisela 5), with 12 feet between rows. 
For spacing down the row, the equivalent would be: 1.5 
feet, 9 inches and 1 foot. 

Key to this site is the soil, which is very sandy, but 
Iezzoni noted the trees’ growth. “It’s wonderful to see 
them growing with such vigor; and once again, with the 
girdling, they’re getting all these breaks,” she said. “The 
challenge in Mattawa is to keep that break growing in the 
light soils.” 

In the 2009 Prosser Bing trial, Clare had fewer flow-
ers per cluster than Gisela 5 or 6. The flower clusters on 
Kyrmsk 5 and 6, Lake, Clare and Cass had better distribu-
tion and less bunching than the Gisela rootstocks. 

The Dalles
Tim Dahle’s orchard in The Dalles, Oregon, features 

a central leader system for Regina and a KGB system for 
Early Robin and Sweetheart, with 16 feet between rows 
and 8 feet between trees, at about 340 trees per acre. The 
trees are irrigated by microsprinklers.

Lynn Long, Oregon State University Extension educa-
tor, said he plans to prune a second time in this second 
year.

The MSU rootstocks will have to be pruned to balance 
crop load, and all need support by staking or trellis. The 
dwarf stocks should be planted in a footprint of 12 feet 
by 6 feet (72 square feet) or less, and Clinton could have 
a footprint up to 14 feet by 7 feet (100 square feet), as a 
larger tree will overcrop and not support the crop on a 
larger canopy, Auvil said.

Overall, the early results show that the target tree type 
can be achieved, Iezzoni said. “We just don’t know yet, 
genetically, what’s the right match.”

Future sites
More growers are getting on board with the rootstock 

research this year — a move that aids Iezzoni’s efforts 
to breed rootstocks suited to the soils, climate and pro-
duction systems in the region. In Washington, Zirkle 
Fruit Co. and Stemilt Growers also are planting trials 
near Mattawa, as are Orchard View Farms in Dallesport, 
Washington, and Mike Omeg in The Dalles.

Stemilt is focusing on planting Clinton, Class, Clare 
and Lake rootstocks with Skeena, which is a later vari-
ety — an unusual choice for a region that ripens early, 
acknowledged Robin Graham, the company’s manager 
for the Mattawa/Othello, Washington, area. But Graham 
said the variety fills a gap in the company’s market and 
harvest season. And while sunburn may be common in 
that part of central Washington, the company could con-
sider covers if it becomes a problem, he said.

For Omeg, the trials offer an opportunity to broaden 
the knowledge around production systems for cher-
ries — both for himself and for others. “In cherries, no 
one has figured out the rootstock issue like they have in 
apples. I’m doing this to learn,” he said. 

Omeg is replacing a Bing block that struggles to grow 
big fruit, but he said he figures he has until August to 
decide which scion to graft onto them.  •

Photos by Shannon Dininny/Good Fruit Grower

Workers plant dwarfing rootstocks at Mike Omeg’s cherry orchard in The Dalles, Oregon, in April, as part of a trial of 
Michigan State University rootstocks. Below, a closeup view of a rootstock planting.
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Photos by TJ Mullinax/Good Fruit Grower

Michigan State’s Amy Iezzoni is leading 
the cherry dwarfing rootstock project, 
which includes support of the Washington 
Tree Fruit Research Commission, the 
Oregon Sweet Cherry Commission and the 
Michigan Cherry Committee. 
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N
orthwest Cherry Growers is 
looking at 2016 as another big 
crop year with marketing to con-
sumers grounded on a concept 
worth repeating: “Awareness, 

awareness, awareness.”
James Michael, vice president of mar-

keting in North America for the five-state 
Northwest Cherry Growers organization and 
the Washington State Fruit Commission, says 
marketing cherries is a complex puzzle involv-
ing a host of factors, such as weather, the size 
of the crop and the velocity of the harvest. But 
the key to consumer sales is making buyers 
aware when cherries are in season. 

Consumer awareness is activated in large 
part by traditional midweek print ad fliers 
found in newspapers or on racks at stores, 
supplemented by coverage in radio, TV and 
print and by newer tactics, such as briefi ng 
food bloggers and sharing on social media.

Based in Yakima, Washington, Northwest 
Cherry Growers represents 2,100 growers 
whose harvest value of 19.3 million boxes last 
year was $827 million. This year, the group 
projects a crop of 20 million boxes, a number 
that will be adjusted as the season progresses. 
By comparison, last year produced 19 million 
boxes and 2014 produced a record 23 million 
boxes. (About 79 percent of Northwest 
cherries are sold in the U.S. and Canada. For 
a discussion of export promotions, please see 
“Big export year for Northwest cherries” in the 
February 1, 2015, issue of Good Fruit Grower.) 

When cherries will start to move from 
tree to packing house and in what numbers 
are critical questions for retailers who work 
four weeks in advance on merchandising, 
ad placements and shelf space. Typically, 
about two-thirds of the cherry harvest ships 
in four weeks, a compressed window to alert 
consumers and induce repeated purchases. 
Because grocery weekly circulars are so 
critical to sales, Michael and his team of part-
time regional representatives work hard to 
encourage retailers to create ads for cherries, 
using a combination of crop data, category 
research and promotion programs. Timing 
ads for a highly perishable crop can be tricky; 

because of unusual heat in 2015, for example, 
most Northwest cherries arrived in stores two 
weeks earlier and fi nished three weeks sooner 
than in recent years.

For all the curveballs thrown by Mother 
Nature — be they rain, heat, birds, hail or all 
of the above — Michael and others in cherry 
marketing have sophisticated tools to promote 
fruit. Those tools start with extraordinarily 
detailed research on people who buy cherries 
and the catalytic effect cherries have on overall 
sales at grocery stores. 

For example, research shows that 76 million 
people in the U.S. buy cherries, and that cherry 
buyers shop more often and spend more than 
average shoppers. Typical cherry buyers spend 
$28 more per grocery trip than non-cherry 
buyers. Put another way, cherries are the 
No. 1 dollars-per-square-foot item in July and 
fi ercely compete with berries for the top spot 
all summer. To assist grocers with how to sell 
more, Northwest Cherry Growers suggests 
setting up secondary displays at perimeter 
locations, even at checkout stations because 
53 percent of cherry sales are impulse buys. 
Grab-and-go packages are effective. Visibility 
and attentive merchandising are key. Michael 
says it’s the responsibility of Northwest 
Cherries to conduct that type of research on 
behalf of growers and then turn those studies 
into usable statistics for retailers and cherry 
shippers.

Health is another driver of cherry buying. 
Northwest Cherry Growers promotes aware-
ness of research showing that cherries help 
protect against Alzheimer’s disease, reduce 
infl ammation, combat hypertension, discour-
age diabetes and fi ght cardiovascular disease. 
Cherries even help people sleep better.

Michael and others spend considerable 
time working with writers and producers to 
cover cherry topics, at times talking months, 
even years, in advance to magazines with long 
lead times. The results have been impressive, 
generating coverage in the New York Times, 
Good Housekeeping, Martha Stewart Living, 
Real Simple, Bon Appetit, O magazine, Family 
Circle and other major outlets. The health 
message has driven additional coverage in 

in Shape magazine, Men’s Health, Women’s 
Health, Yahoo! Health, the Food Network, the 
Dr. Oz The Good Life magazine and elsewhere. 
Media research shows the cherry health cov-
erage generated 267 million audience impres-
sions in 2015.

When the crop begins to ripen, Northwest 
Cherry Growers ships more than 2,000 pounds 
of fresh cherries to more than 30 infl uential 
food bloggers across the U.S. whose “buzz” is 
a powerful validator of cherry buying. At the 
same time, Northwest Cherry Growers steps 
up postings on its Facebook account, a plat-
form for Michael to post articles, images and 
cooking tips for consumers to share. More 
than 11,000 people follow that account.

In June, as the cherry crop begins to emerge, 
Michael will be visiting senior editors at places 
such as Condé Nast and Hearst, owners of 
many magazines and websites, to educate and 
entice them with Northwest cherries. He will 
pitch ideas for print and online articles about 
the coming season. It isn’t hard getting people 
to write about cherries, he says. Editors know 
they are a popular topic. The trick is coming up 
with fresh angles for the popular topics.

To further improve communications to 
both consumers and industry insiders, Michael 
is overhauling the websites nwcherries.com
and cherryupdate.com.

Aimed at consumers, the updated 
nwcherries.com will go live in late May, 
featuring images and various articles on health 
and nutrition messages. For the Northwest 
cherry industry people, nwcherryupdate.com
will feature frequent postings on crop data and 
will provide more video reports from orchards 
by growers. 

“It’s an attempt to strengthen the established 
trust retailers place in our representation of 
the overall crop,” said Michael. “With the best 
information, everyone succeeds.” •

Stoking the 
North American  

cherry market

Cherries

Cherry 
marketing: 

“awareness, 
awareness, 

awareness.”
by O. Casey Corr 

PLAY
Go to vimeo.com/
nwcherrygrowers to see 
videos of chefs talking about 
recipes using cherries.

James Michael
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W
hen the first of the Columbia Gorge’s 
sweet cherries come off the trees, Mt. 
Adams Orchards Corp., will begin 
using its new packing equipment in 
Dallesport, Washington.

Their neighbors across the Columbia River — Orchard 
View in The Dalles, Oregon — will do the same.

Both cherry companies have invested millions of 
dollars in 48 lanes each equipped with optical equip-
ment that uses near-infrared technology to sort fruit by 
size, firmness, color and defect. The gear, once a new 

Optical lines 
are growing

Cherries

Upgrades using near-infrared 
technology to sort fruit  

are necessary to keep  
pace with the industry.

by Ross Courtney

TJ Mullinax/Good FruiT Grower

Workers install a cherry processing line that will feature optical         equipment to sort fruit at The Dalles Fruit Co. in Dallesport, Washington, in January. 
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TJ Mullinax/Good FruiT Grower

Workers install a cherry processing line that will feature optical         equipment to sort fruit at The Dalles Fruit Co. in Dallesport, Washington, in January. 
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“Irrigation Specialists has been working with Goose Ridge Vineyards from 
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Robert Rivera
Vineyard Manager
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technology that gave a packing house an advantage, is 
now becoming expected by buyers.

“It’s a new set of standards,” said Don Gibson, presi-
dent of Mt. Adams.

Other packing houses in the Northwest are using 
sorters from other manufacturers this year, following the 
lead of still other companies that made similar invest-
ments over the past four or five years, Gibson said.

The two companies are the two largest packers in the 
Columbia Gorge, competing with packers in and around 
Yakima, Washington, for fruit grown in the area. Even at 
full capacity, the two packers could not pack all the cher-
ries grown in the Gorge, Gibson said, though he declined 
to speculate a market share.

The Dalles Fruit Co., a packing subsidiary of the Mt. 
Adams ownership group, has invested tens of millions of 
dollars over the past four years to expand the facility to a 
total of 64 lanes of near-infrared optical sorting, Gibson 
said.

Mt. Adams formed The Dalles Fruit Co. in 2008 and 
completed the packing house in 2009, expanding in 2010 
and 2014. The 2014 expansion added 16 lanes of optical 
sorting. The latest round added 48 more, making the 
facility one of the largest to use the sorting technology in 
the Northwest. The additional lanes should increase the 
plant’s capacity by 50 percent to 600 tons per day, Gibson 
said. At times, The Dalles Fruit Co. receives 550 tons of 
cherries per day.

“We have growers that have grown and we’re growing 
with them,” Gibson said.

The latest improvements are scheduled to be ready 

for operation in time for the 2016 cherry season.
Mt. Adams also packs apples and pears at its facilities 

in Bingen and uses the Dallesport buildings for cold stor-
age for pears and apples.

In The Dalles, Orchard View added the equipment to 
create packing consistency, better packouts and higher 
returns for all of its varieties, said Brenda Thomas, com-
pany president.

“I believe it’s going to create a more consistent quality 
box of cherries,” she said.

The facility also includes a new water treatment 
system to cut down on the use of fungicides and a new 
post-packing rapid cooling system, she said.

“It’s the largest (monetary) investment we’ve ever 
made,” Thomas said.

Previously, the firm ran its Rainiers through a Red 
Pearl sorter and its dark sweets down a conventional, 
mechanical and hand-sorting line, she said.

The extra capacity also will come in handy on days 
when the company suddenly needs higher throughput 
to keep up with picking ahead of rain, she said. In the 
past, supervisors would have had to scramble to call in 
extra workers. •

TJ Mullinax/Good FruiT Grower

Arnulfo Valdez, left, and Vasile Gado work on the installation at        The Dalles Fruit Co. The upgrades will expand capacity to 600 tons per day.

“We have growers that  
have grown and we’re  
growing with them.”

—Don Gibson

800-392-6059     www.gillisons.com

Double 
Topper & Hedger  Dual HedgerCenter Mount 

Topper & Hedger

Top, hedge or skirt with the extensive line of rugged 
GVF hedgers. Heavy tubular steel construction 
with high tensile strength steel and rigid tractor 
mount. See them all at www.gillisons.com

GVF Rough Terrain Forklifts
These smooth operating, rugged lifts offer excellent 
visibility so you can get the job done quickly and 
comfortably.  Available in four models including the 
all new 60” wide compact, Tier IV model!

TIER IV

FINAL!

Find a dealer and 
see the full GVF line at:

GVF 5000, 6000 & 8000 
Available in 2WD or 4WD.

GVF 4000 
Available in 4WD.

GVF Hedgers, Toppers & Skirters

Specialty Orchard & Vineyard 
Equipment since 1977.

CARRIER 
TRANSPORTS, INC.
CARRIER 
TRANSPORTS, INC.
CARRIER 
TRANSPORTS, INC.

QUALITY FRUIT DESERVES
A QUALITY RIDE!

QUALITY FRUIT DESERVES
A QUALITY RIDE!

• New and used straddle
   trailers, all sizes.
• Air-ride suspension
   conversions
• Flatbed re-arching, 
   re-decking, shortening
   and air hitches.
• Hydraulic lift conversions.
• New and used parts.
• Repairs and custom
   fabrication.

STRADDLE TRAILER MANUFACTURING AND REPAIR

509-452-0136

STRADDLE TRAILER MANUFACTURING AND REPAIR
1008 N. First Street •  Yakima, WA

509-452-0136
After Hours: JIM KUNZ 509-949-5904

We now Repair and Rebuild 
Truck Drive Shafts !

We now Repair and Rebuild 
Truck Drive Shafts !

We now Repair and Rebuild 
Truck Drive Shafts !



www.goodfruit.com  Good Fruit Grower   MAY 15, 2016  19   

TJ Mullinax/Good FruiT Grower

Arnulfo Valdez, left, and Vasile Gado work on the installation at        The Dalles Fruit Co. The upgrades will expand capacity to 600 tons per day.
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S
cientists at Washington State 
University are testing a three-
prong approach to reducing 
splitting of fresh cherries during 
storage, which can be a signifi-

cant problem for the industry.
Packaged cherries absorb mois-

ture during storage. As the cherries go 
through physiological changes and the 
pressure inside the fruit increases, the 
skin becomes thinner and the fruit tends 
to crack.

Dr. Girish Ganjyal, food processing 
specialist at WSU, is leading a project 
to address the problem with these 
techniques:

—Applying edible coatings that serve 

as a barrier to prevent the cherries from 
absorbing moisture.

—Removing excess surface moisture 
from the cherries on the packing line.

—Packing cherries in desiccant-em-
bedded polyethylene bags to absorb 
excess moisture inside.

Initial trials were conducted in 2014 
at WSU’s Pullman campus, and in 2015 
three trials were conducted in packing 
houses.

Ganjyal and his colleagues found that 
using air knives to apply pressurized 
air to the cherries in the final section of 
the packing line reduced the amount of 
moisture going into the packages with 
the cherries. The type of drain belt had a 

significant effect on the amount of mois-
ture removed. Drain belts with bigger 
holes worked best.

Lab studies, using a scanning electron 
microscope, showed that cherries have 
an uneven surface and excess moisture 
can pool in pores. The scientists decided 
to test whether an edible coating could 
smooth out the surface to reduce the 
amount of water that accumulates on 
the surface and is then absorbed by the 
cherry.

Controlling 
cherry cracking

Cherries

Reducing moisture 
uptake can help prevent 

cracking in storage.
by Geraldine Warner

Top: A packing line with an air knife 
installed. Bottom: A packing line without 
an air knife. Notice the water droplets 
below.

Photos courtesy Washington State University

In trials, using air knives to apply pressurized air to the cherries in the final section of the packing line helped reduce the moisture getting into packages with the fruit.
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In the lab, the scientists screened 
16 edible coatings and tested the four 
most promising in a packing plant. 
Cherry varieties used for the tests were 
Chelan, Skeena and Sweetheart. The 
coatings were dissolved in warm water, 
then cooled to room temperature before 
application. They were applied to the 
cherries either by dipping the fruit in 
the coating solution or by running the 
cherries under a waterfall applicator. 
Both methods worked well. 

The cherries were held in cold storage at 
WSU for four to six weeks at a temperature 
of 40 to 41 degrees Fahrenheit and 86 
percent relative humidity. 

Gum acacia (gum Arabic) proved to 
be the best coating in terms of reducing 
fruit splitting. An added benefit was that 
the cherry stems stayed green longer 
than those of non-coated fruit.

Packaging with a desiccant and with 
holes decreased the amount of moisture 
inside and reduced cherry cracking 
during storage. 

No significant differences were 
noticed in color, firmness, percentage 
Brix, or pH level of coated cherries 
versus untreated cherries, but the 
coatings appeared to reduce firmness 

loss in storage. 
Though air drying 

a l o n e  r e d u c e d 
cracking, the coating 
reduced it even further 
and also reduced 
the stem browning, 
Ganjyal reported. 
This suggests that 
the coating seals the 
stems and reduces 
moisture loss. 

In trials last season 
at three packing 
houses, air drying and 

the gum Arabic coating again reduced 
cracking during six weeks of storage. 
However, use of desiccant bags did not 
consistently reduce cracking. 

Ganjyal is proposing to continue the 
work for three years in order to develop 
specific strategies for reducing cherry 
splitting. He plans to:

—Identify how the gum acacia 
film reduces cracking and explore the 
science behind it.

—Explore ways to enhance the 
strength and film-forming ability of the 
coating by using a superior grade of 
gum acacia and by adding other edible 
coatings and modifiers, such as agar or 
sodium alginate. 

—Study the ability of enhanced 
coatings to reduce stem browning. 
Typically, after cherries are packed, they 
are cooled in super cooling tunnels with 
forced air that flows across the packed 
fruit, which is believed to dry out the 
stems.

—Optimize the amount of desiccant 
incorporated into the packaging and 
the number of holes punched in the 
bag to maintain the appropriate level of 
relative humidity inside the bag during 
storage.

In the final year, Dr. Carolyn Ross 

Cherry line 
with waterfall 
application of 
a protective 
coating.

will test consumer acceptance of coated 
cherries at the sensory laboratory in 
WSU’s School of Food Science. 

Also collaborating in the project are 
Dr. Shyam Sablani, biological systems 
engineer at WSU, and Dr. Yan Wang, 
postharvest physiologist at Oregon State 
University. 

The Washington Tree Fruit Research 
Commission has provided funding. •

Girish Ganjyal
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T
hree German researchers have shed 
significant light on the process of fruit 
cracking in cherries. While researchers 
have known for many years the presence 
of too much water — either within cherries 

or cherry trees — results in cracking, little was known  
about the exact mechanism causing it until a few months 
ago.

Moritz Knoche, Max Ossenbrink and Andreas Winkler 
of the Institute for Horticultural Production Systems 
at Leibniz-University, Hannover, believe they have 
identified a crucial link in the chain reaction leading to 
cracking. The culprit is malic acid, a naturally occurring 
compound imparting tartness to such fruit and vegeta-
bles as apples, rhubarb, grapes and cherries. 

What led them to this conclusion? “We observe a 
surprising and dramatic increase in cracking when 

sweet cherry fruit are brought into direct contact with 
the expressed juice of sweet cherries,” they wrote in an 
article published in the July 2015 issue of the Journal of 
the American Society for Horticultural Science.

Sweet cherry juice caused rapid fruit cracking when 
water intake was limited. Cracking also occurred when 
cherries were placed in an artificial juice made of the 
majority of compounds normally passing through its cell 
walls as the fruit matures. 

Proof came when cracking occurred at a very high 
rate when cherries were placed in a solution made only 
of malic acid.

Trail of evidence
In 2014, Knoche found what he called “a surprisingly 

low turgor in Stage III sweet cherries.” Turgor refers to 
the amount of pressure pushing against the plasma 

Researchers crack the case 
on why cherries crack

Cherries

Too much water is 
a known cause of 

cherry cracking, but 
malic acid is a newly 

identified culprit.
by Dave Weinstock
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membrane in plant cells. Stage III is the final ripening 
period before harvest. 

Knoche, the article’s lead author, likened cell turgor 
in immature sweet cherries to that of immature grapes, 
another fruit prone to rain cracking. Research has shown 
low turgor in grapes results from a balance of pressure 
created by the flow of water in the spaces between grape 
cells (called apoplastic flow) versus the flow that passes 
through cell walls to adjacent cells (sym-
plastic flow). 

Other research has revealed that as fruit 
matures, cell wall strength weakens. In 
later maturation stages, it virtually disap-
pears, and the two flows combine to cause 
outward pressure on the fruit’s skin, lead-
ing to cracking. 

Though well documented in grapes, 
this process was not yet proven to occur 
in cherries. Knoche thinks the similarity 
between the two fruits’ structures, as well 
as the occurrence of cracking in both spe-
cies, means it very likely does. 

Some of Knoche’s research has already 
shown excessive moisture uptake by sweet 
cherries causes very small cracks in cell 
walls. He has also observed significant tissue crushing 
around the pit in many cherry varieties at maturity.

Knoche and his team think these findings point to sig-
nificant cell structure degradation when cherries reach 
maturity. So, he wondered, what are the consequences 
of leakage that occurs when sweet cherry cell walls can’t 
contain cell moisture?

Trial setup
The scientists randomly selected Leibnitz University-

grown Sam and Adriana sweet cherries as well as Bings 
procured from a local market. They selected fruit based 
on uniformity of size and color and an absence of visual 
defects.

To assure there was no water uptake, they cut the 
fruits’ stems about one-fifth of an inch above the fruit 

and sealed them with a rubber coating. They then put the 
cherries into cold storage overnight at 2 degrees Celsius 
(35.6 degrees Fahrenheit), removed them from storage 
the following day and allowed them to reach room tem-
perature before proceeding.

Initially, they set about determining which of the 
materials that are known to pass through cherry cell 

walls as they mature appeared when cracking occurred. 
Using cherries in water as controls, they compared 
cracking and water uptake rates of cherries in real cherry 
juice and an artificial cherry juice made of 98 percent of 
the compounds known to pass through cherry cell walls.

Next, they did the same thing with cherries in solu-
tions comprising the individual components of the arti-
ficial juice and water controls. It was within this set of 

experiments that Knoche’s team identified 
malic acid as the compound with which 
fruit was markedly more susceptible to 
cracking.

The team observed that fruit cracking 
was most severe at low pH levels and 
decreased as the pH increased and when 
malic acid was present in treatment solu-
tion in higher concentrations.

Suspected mechanism
Scientists have known for years that 

exposing cells to too much water causes 
them to burst. 

If cherry cell walls tend to be weaker 
when fruit is closer to maturity, the pres-
ence of too much water would certainly 

cause some cells to burst. This, in turn, releases malic 
acid into the space between the cells, weakening even 
more cell walls and creating a domino effect within the 
fruit, which ultimately results in cracking.

Perhaps now, with a greater understanding of how 
cherry cracking occurs, it will be easier to create solutions 
to significantly decrease its incidence. •

If cherry cell walls tend to be weaker when fruit  
is closer to maturity, the presence of too much 

water would certainly cause some cells to burst. 
This, in turn, releases malic acid into the space 

between the cells, weakening even more cell walls 
and creating a domino effect within the fruit, 

which ultimately results in cracking.

“Bird Gard has been phenomenal, 
this is the best bird control on the 
market!  

Cullage from bird damage is down 
at least 70%.  

I’m now a Bird Gard believer, and 
you can quote me on that!”

Heath Cleveringa, 
Cleveringa  Farms,
Prosser, WA
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Breeding the new cherry
Cherries

The R25 
variety from 

green tip  
to harvest

March 13 March 23 March 27

April 10 April 17 April 24April 3 (Full bloom)

May 8 May 14 May 18May 1

May 25 May 28 (Harvest) June 1 (Harvest)May 21

Photos courtesy of the Washington Tree Fruit Research Commission
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T
he 2015 season marked a rebuilding year 
of sorts for Washington State University’s 
sweet cherry breeding program, with a focus 
on horticultural practices in the orchard, but 
research continues into new varieties that 

will meet growers’ needs.
Established in 1949, the cherry breeding program had 

its first major release with the popular blush Rainier vari-
ety in 1952, and growers continue to seek new varieties 
that are easier to grow and extend the growing season — 
and, ultimately, expand growers’ spot in the marketplace.

In 2015, research focused on trellis and netting instal-
lation for early selections, standardization of irrigation 
systems and phenotyping protocols, and accurate plot 
mapping — all of which led to improvement of tree 
health and uniformity.

Phenotype evaluation continued in 2015, with focus 
on a number of selections that previously advanced 
to phase two and phase three trials. One that’s getting 
particular attention: R25, a dark red selection that ripens 
several days earlier than Chelan. 

Trials
Phase one trials involve evaluating the initial cross; 

to advance to phase two, fruit must meet minimum 
standards for size, firmness and target market class. 
Phase two selections have been planted at four sites in 
Washington (Pasco, Prosser and Wenatchee) and Oregon 
(Hood River), with phase three selections planted in 
Pasco and Orondo, Washington, and in Hood River. 

In addition to size and firmness, selections are then 
compared to conventional varieties in the following 
areas:

—Early season blush or red cherries with cracking 
tolerance.

—Late season blush or red cherries, especially those 
with resistance to mildew.

—Selections suited to mechanical harvesting without 
stems.

—Midseason red cherries that are bigger and firmer 
than Bing.

In 2015, none of the red selections in phase two met 
the size and firmness standards set by the Breeding 
Program Advisory Committee (BPAC). Several red selec-
tions did better than Bing and Sweetheart, the control 
varieties, but failed to meet the target, according to Dr. 
Ines Hanrahan, research scientist for the Washington 
Tree Fruit Research Commission. 

“Some of this can be explained by the less than opti-
mal horticultural conditions the trees were grown in the 
previous year. We amended these problems, so next year 
we should have a much better look,” she said.

Three blush selections made the cut, “so we have a lot 
of material that is quite promising in the blush selections 
that is early to midseason timing, or between Early Robin 
and Rainier timing,” Hanrahan said.

One red selection, Roza 2 (R2), was believed to be a 
Chelan replacement, but researchers saw a number of 
problems with it in 2015. “We had uneven maturity on 
the tree and a lot of pre-harvest drop. The fruit size was 
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11 row, so smaller than a BPAC threshold. The fruit is 
firm, but the maturity was one week behind Chelan,” she 
said. “We also noticed quite an inconsistent taste with 
this selection.”

R25
The earliest advanced selection in 2015 was the R25 

selection, ripening within three days of Chelan. The fruit 
size was also not stellar, but it’s a firm cherry. “It’s very 
crunchy. It’s almost like an apple — you can hear the 
crunch when you bite into the cherry. I think that’s really 
fantastic,” Hanrahan said.

Researchers did not observe any doubles with R25, it 
was not sensitive to cracking and it had good taste across 
several color grades. But, of course, it’s not all perfect, 
Hanrahan said: Researchers saw uneven color devel-
opment as the fruit matured, with very blotchy fruit in 
various stages of maturity before color finally evened out 
when reaching harvest maturity.

Overall, Hanrahan said several of the red cherries that 
were believed to be late season selections were reclassi-
fied last year as mid-season varieties, with Bing to Lapins 
harvest timing, following further evaluation. There also 
are more early-season blush selections in the program 
than thought, “and we feel that phase two contains quite 
a few blush selections that look promising and are early.”

Introduction of any of the selections for commercial 
production is still a long way off, with at least two more 
years of data needed to even move to phase three evalu-
ations, Hanrahan said, and an additional five more years 
of preparation.

Dr. Mike Willett, manager of the Washington Tree 

Ines Hanrahan

courtesy of the Washington tree fruit research commission

The earliest advanced selection in 2015 was the R25, ripening within three days of Chelan.
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courtesy of the Washington tree fruit research commission

The earliest advanced selection in 2015 was the R25, ripening within three days of Chelan.
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Fruit Research Commission, said there’s still a lot more 
to learn about where the selections that are currently 
under evaluation are going to fit — or if they’re going to 
fit — into the current cherry production scheme. “It’s 
just too early to know,” he said.

Direction change
Meanwhile, the breeding program is undergoing a 

leadership change.
Dr. Nnadozie Oraguzie, WSU’s cherry breeder for 

eight years, is stepping away from that role to focus full-
time on genetics research, according to a March 28 email 
to staff by Dr. Kimberlee Kidwell, acting dean of the WSU 
College of Agricultural, Human and Natural Resource 
Sciences.

Kidwell expressed gratitude to the Washington Tree 
Fruit Research Commission and the Oregon Sweet 

Cherry Commission for 
continued support of the 
program. “We look forward to 
partnering with you to con-
tinue building a world-class 
cherry breeding program at 
WSU that serves the needs 
of producers throughout the 
Pacific Northwest,” she said.

The entire Pacific 
Northwest cherry industry 
supports continued efforts 
to breed new varieties and 
continues to put resources 
into maintaining the existing 
germplasm so that the program can be picked up when-
ever a new person is hired, Willett said.

This year, in addition to maintaining that germplasm, 
the focus will be to learn more about phenotypes of indi-
vidual selections, such as maturity date, size, firmness, 
color and bloom date. 

“The industry feels that there is a need to have 
improved cultivars in both the early season and the late 
season, and that’s the focus that the industry would like 
to see of any efforts going forward in the breeding pro-
gram,” Willett said. 

WSU has hired a research associate, Bernardita 
Sallato, to work with the directors of the university’s 
Irrigated Agriculture Research and Extension Center 
in Prosser and the Tree Fruit Research and Extension 
Center in Wenatchee to manage and advance the breed-
ing material for the 2016 crop year. Sallato started April 1.

A search for WSU’s next cherry breeder will begin in 
spring 2017, Kidwell said. •

Bleaching Cooked On-tree pitting

Shrivel Soft shoulder Stem discoloration

Photos courtesy of the Washington tree fruit research commission

Heat 
wave

The record temperatures in 2015 afforded research-
ers the opportunity to evaluate cherry breeding 

selections for heat tolerance.
A number of selections showed susceptibility to 

the heat, with pre-harvest symptoms that included 
shrivel, discolored stems, on-tree pitting, soft or 
“cooked” shoulders and bleaching, said Dr. Ines 

Hanrahan, research scientist for the Washington Tree 
Fruit Research Commission. Post-harvest symptoms 
included shoulder shrivel and a lack of luster on the 
cherries.

The heat also altered the maturation pattern for con-
ventional cultivars. Sweethearts and Bings, in particu-
lar, showed delayed color development. —S. Dinniny

Nnadozie Oraguzie
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Research underway to study 
leafhopper vectors of Western X.

by Holly Ferguson

S
ince 2010, sweet cherry growers in Washington 
have found an increased incidence of trees 
showing undersized and unmarketable fruit at 
ripening time. Widespread infection of cherry 
trees with the agent or agents causing this con-

dition known as little cherry disease (LCD) has growers 
concerned about the extent of economic damage to their 
orchards and how long this outbreak will last. 

How the infection spreads among trees has not been 
fully investigated although insect vectors, i.e., leafhop-
pers and mealybugs, have been implicated. While more 

information is sought on this disease, growers are advised 
to remove infected trees and manage insect populations 
with broad-spectrum insecticides. Unfortunately, these 
treatments often kill non-target insects and beneficial 
organisms.  

Little cherry disease can be caused by little cherry 
virus 1 (LChV1) and/or little cherry virus 2 (LChV2). 
Western X disease, caused by a specialized bacteria 
named Western X phytoplasma (WX), is a related disease. 
LChV2 is transmitted by mealybugs, and WX is known 
to be vectored by leafhoppers. A 2014 study conducted 
by Washington State University’s Clean Plant Center 
Northwest (CPCNW) showed that LChV2 was the most 
prevalent pathogen detected in cherry samples showing 
symptoms of LCD, followed by WX. LChV1 was rarely 
found and was always in co-infection with LChV2 or WX.

With Western X phytoplasma infection, symptoms 

include fruit that is undersized, light pink or strawlike in 
color, and bitter in taste. Red and light pink cherries may 
be seen in the same bunch. Symptoms develop slowly; 
a tree infected in late summer may not show symptoms 
until the next summer or fall. Cherry trees on Mahaleb 
rootstocks are particularly sensitive to WX infection and 
will typically decline rapidly within one to two seasons of 
the initial infection. Some notably different symptoms 
seen with infection by LChV1 and LChV2 include prema-
ture fall coloration in certain cultivars (Canindex 1), and 
late-ripening and flavorless fruit.

In Washington, Western X disease was first reported 
in peaches at the 1940 Washington State Horticultural 
Association meeting and in cherries at the 1946 meet-
ing. Work done in the early 1950s at what was then 
called the Tree Fruit Experiment Station in Wenatchee, 
Washington, determined that only certain leafhoppers 
were capable of transmitting the pathogen from fruit 
tree to fruit tree. Studies conducted by Washington and 
Idaho scientists showed that the geminate leafhopper 
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(Colladonus geminatus) and the cherry leafhopper 
(Fieberiella florii) were capable of transferring WX from 
infected cherry to healthy peach trees. The success of WX 
transmissions was based solely on symptoms expressed 
in recipient plants that had become infected through 
feeding by leafhoppers with WX. Since the 1960s, little 
attention has been paid to the role of leafhoppers in the 
transmission of WX in Washington cherries. 

In California, where Western X disease is more prev-
alent, many studies on leafhoppers transmitting WX 
have been accomplished. California’s 
WX disease model involves two kinds of 
leafhoppers: the mountain leafhopper 
(Colladonus montanus) and the cherry 
leafhopper. The mountain leafhopper 
overwinters on winter annual weeds 
near waterways, and in early springtime, 
moves on to orchard floor weeds. While 
the mountain leafhopper is very abun-
dant in California cherry orchards, it does 
not reproduce on cherries, preferring 
instead to inhabit orchard floor weed 
hosts, flying up occasionally to feed on 
cherry leaves. The mountain leafhopper 
is believed to introduce WX phytoplasma 
from wild plant hosts into a cherry 
orchard. The cherry leafhopper, which 
does reproduce on cherry, is known to 
pick up the phytoplasma from an infected 
tree and carry it to another tree nearby. 

Last summer and fall, Dr. Dan 
Villamor, research associate with the 
CPCNW, and I monitored leafhopper 
activity in cherry orchards in Yakima, 
Benton, Grant, Douglas and Chelan 
counties. Dr. Andrea Bixby-Brosi, 
research associate at WSU’s Tree Fruit 
Research and Extension Center, moni-
tored leafhopper abundance at three sites 
in Chelan County as well. Considering 
only those that potentially vector WX, the 
most abundant species found statewide 
were Colladonus reductus (no common 
name) and Colladonus geminatus, the 
geminate leafhopper. C. reductus is con-
sidered a candidate WX vector as it bears 
a close resemblance to the mountain 
leafhopper. No mountain leafhopper 
was found in any Washington orchard. 
In late September, a population of cherry 
leafhoppers was found in one organic 
orchard in Chelan County. We found 
one cherry leafhopper in late October in 
a conventional cherry block in Yakima 
County; no other conventional orchard 
had this species. 

Molecular diagnostic testing was 
accomplished on leafhopper samples 
from 2015. DNA was extracted from either 
a single specimen or a pooled sample 
of several specimens. Using PCR (poly-
merase chain reaction), we probed these 
leafhopper samples for a short piece of 
a gene that is very specific to Western X 
phytoplasma. We found many samples 
positive for WX from three potential 
vector species: the geminate leafhopper, 
the cherry leafhopper, and C. reductus. 
However, finding leafhoppers positive 
for WX does not label them as vectors; 
transmission experiments demonstrating 
that a leafhopper can pick up WX from a 
donor plant and introduce it into a recip-
ient plant need to be done for proof. 

We received grant funds from 
the Washington Tree Fruit Research 

Commission to continue this work. Beginning this spring, 
we will monitor leafhopper traffic with yellow sticky 
cards placed in the orchard and in the habitat adjacent 
to the orchard (typically sageland). Orchard floor vege-
tation will be sampled using sweep nets. In addition, we 
will assess the potential of certain plant species to serve 
as hosts for WX and/or leafhoppers. Transmission exper-
iments will be conducted to verify the vector potential of 
certain leafhoppers.

Targeting all leafhoppers with insecticide sprays when 

only one or two species are culprits is not economically 
justified. By updating and expanding our knowledge of 
the roles that leafhoppers play in the transmission of 
Western X disease, we can begin to move toward a sus-
tainable, more targeted approach to leafhopper manage-
ment in cherries.  •

Dr. Holly Ferguson is a research associate with Clean 
Plant Center Northwest at Washington State University’s 
Prosser research station in Prosser, Washington.
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W
ith an edge of defi ance and 
a wink of humor, Bruce 
Frost grows cherries where 
cactus and oranges have 
better odds.

In the face of years of drought, salty ground 
water and poor winter chill, the Bakersfi eld, 
California, orchardist believes he can get 
his trees to hit the high-priced early market 
before Northwest growers swoop in and dom-
inate the rest of the summer.

“I’m a typical farmer,” said Frost, owner 
of Acorn Farms, an orchard at the base of the 
arid Tehachapi Mountains so warm he cools 
with overhead sprinklers in the winter. “I 
think I can do better than any farmer, and I’m 
willing to go broke trying to prove it.”

A promising bloom and healthy water sup-
ply have California cherry growers optimistic 
about 2016. Growers are predicting a crop of 
about 7.5 million 18-pound boxes, according 
to unoffi cial preseason estimates.

But that’s in contrast to the past two years, 
when orchardists, especially those south of 
Fresno, have been struggling. Overall, 2014 
was the worst recent year for sweet cher-
ries, when growers shipped only 2.7 million 
18-pound boxes; 2015 was better with 5.9 mil-
lion boxes, but still well short of the nine-year 

Centerpiece

California cherry growing 
conditions are tough, but 

growers are tougher.
by Ross Courtney

photos by TJ Mullinax

optimism
Cherry 

Bruce Frost walks between new and older cherry plantings on his ranch, Acorn Farms, near Bakersfi eld, California, in March. His ranch is so warm in winter, Frost uses microsprinklers above the canopy to chill the orchard.
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optimism
Cherry 

Bruce Frost walks between new and older cherry plantings on his ranch, Acorn Farms, near Bakersfi eld, California, in March. His ranch is so warm in winter, Frost uses microsprinklers above the canopy to chill the orchard.



34  MAY 15, 2016   Good Fruit Grower  www.goodfruit.com

SACRAMENTO

LODI

BAKERSFIELD

STOCKTON

KINGSBURG

ARVIN

FRESNO

CALIFORNIA’S 
CENTRAL 

VALLEY

Busy with expanding O-G Packing’s 
cherry line in Stockton, Tom Gotelli 

says packers need to be ready for 
growth. He believes new varieties 

and technological improvements in 
sorting and packing facilities will keep 
California cherries one step ahead of 

Washington crops to market. 

California Cherry Board member 
Greg Costa checks how one of 

his older Bing orchards near Lodi 
handled several days of rain. Costa 

is confi dent California growers 
can be stronger than ever with 

investment in agricultural science.
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average of 7.2 million boxes.
“The last two years were freaks of 

nature,” said Mike Collins, chairman 
of California Cherry Board’s estimate 
committee.

One of the largest cherry companies 
in the world, Stemilt Growers, sold one 
of its cherry orchards last year in Arvin, a 
diverse agricultural district on the south-
east reaches of Bakersfield. 

Stemilt, based in Wenatchee, 
Washington, owns a packing facility 
in Stockton that works with growers 
throughout California. Kyle Mathison, 
father of the current Stemilt president, 
owns an orchard in Shafter, just west of 
Bakersfield. He plans to sell that, too, said 

Erick Stonebarger, the general manager of 
the company’s California operations.

Yield problems due to chill were part 
of the reason, but so were drought, land 
values and other economic factors. “It’s 
not an all or nothing proposition by any 
means,” he said.

In fact, nobody’s panicking. Some 
growers are planting more cherries in 
new areas, hoping newer varieties less 
reliant on winter chill will continue to 
give them an early season edge. 

New varieties
One of the fastest growing varieties 

is Coral Champagne, an early ripener 
that grows well in all parts of the state. 

Bruce Frost shows one of several cherry doubles on his ranch near Bakersfield.

The quality 
of our trees 

is matched only by 
the quality 

of our service.
At ProTree Nursery we understand 
that you rely on quality — both in 
product and in service. That’s why 
we plant only the very best varieties 
and cultivate lasting customer 
relationships. We work hard to make 
your job worry-free — fulfilling your 
orders completely and standing by 
our trees, even after you’ve planted 
them. For a reliable tree resource, 
call ProTree Nursery today. 

10500 Brentwood Blvd., Brentwood, CA 94513
800.634.1671 or 925.634.2191 

(Alison Clegg or Richard Chavez)
877.457.6901 (Henry Sanguinetti)

M E M B E R  O F

w w w.protreenurser y.com

Apples 
Aztec Fuji® 
 (DT-2 cv)
Banning Red Fuji 
 (USPP 16,624 P2)
Buckeye® Gala 
 (USPP 10,840)
Cosmic Crisp™ 
 (USPP 24,210)
EverCrisp® (cv. ‘MAIA 1’) PPAF
Firestorm™ Honeycrisp
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Geneva®, M-9 T337, NIC-29™, or 
Pajam #2.** 

*Trademark license for Pink Lady® 
brand available upon request.

Cherries 
Benton™ 
Bing 
Black Tart 
BlackPearl® 
Brooks™ 
BurgundyPearl®

Chelan™
Coral Champagne 
Cristalina™ 
EbonyPearl® 
Available on Colt, Gisela®, Krymsk®, 
Mahaleb, or Mazzard.* *

** Not all varieties are available on all 
rootstocks. Call for specific grafting 
information.

Lapins 
RadiancePearl®

Rainier 
Selah™ 
Skeena™ 
Sweetheart™ 
Tamora
Tulare™ 
Vans  

NEW!

NEW!

NEW!
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Growers predict 1.9 million boxes of that 
variety, up more than one-third from 
last year’s record of 1.3 million boxes. A 
broad category of other niche varieties, 
most of them newer trademarked strains 
from private California breeders, such as 
Sequoia, Glen and Royal varieties, could 
reach 600,000 boxes, well above last 
year’s count.

Plenty of companies are investing 
in expansion. O-G Packing of Stockton, 
one of the state’s largest cherry shippers, 
installed a 32-lane packing line in 2013 
and a 40-lane line the next year in spite of 
California’s growing struggles, said Tom 
Gotelli, one of the family owners. The 
company lost “a couple hundred” acres 
over the past two years but replanted 
right back to cherries. 

“We’re having to replant a lot of cher-
ries in Bakersfield because we have what 
we call dirty water, which is bad water,” 
said Gotelli, a fourth-generation grower, 
referring to ground water with a high 
saline and boron content, a problem 
more pronounced in the Bakersfield 
area as growers turned more to wells in 
recent years that lower the water table 
as reservoirs run dry. Cherries are more 
susceptible to that than nuts or citrus.

O-G Packing also owns an orchard in 
Washington near Tieton.

In Kingsburg, just south of Fresno, 

KingFresh Produce installed a new cherry 
line worth nearly $2 million in 2015, the 
year after one of the cherry industry’s 
worst seasons.

“You know, it’s the old theory, if every-
body is moving to the left, it’s always 
smart to move to the right,” said Keith 
Wilson, company president.

Wilson figured KingFresh could cap-
italize on geography and new Southern 
California acreage coming into produc-
tion in Kern and Tulare counties, some 
of the earliest ripening areas. KingFresh 
is one of just a few packers near Fresno, 
midway between Bakersfield and 
Stockton. Wilson suspects he can get 
cherries to market more quickly with 
improved packouts.

In California’s cherry market, growers 
rely on the seasonal excitement of fresh 
fruit. Prices start at their peak and go down 
as cooler, more abundant growers from 
Washington and Oregon fill the market.

“The name of the game is to pick early 
and get the hell out of the way because 
everybody up north is coming on top of 
us,” Frost said.

For example, on May 5 last year, 
16-pound boxes of 10-row Brooks 
cherries fetched between $65-$75 f.o.b. 
prices, according to U.S. Department of 
Agriculture Market News Reports. That 
range dropped by $20 the next week. Keith and Lisa Wilson of KingFresh Produce installed a cherry packing facility in          2015 near Kingsburg to capitalize on cherry expansion in southern counties.
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Not so easy anymore 
Once upon a time, cherries were 

considered a relatively easy tree fruit to 
grow in California. They required few 
sprays, about three weeks of intense 
labor for only two varieties — Burlat, an 
early ripening variety, and Bings, “the 
main show,” said Greg Costa, a Lodi 
grower and member of the California 
Cherry Board.

The industry centered in the Santa 
Clara Valley south of San Francisco, a 
place with moderate temperatures and 
conducive soils with which no other 
cherry growing region in the nation 
wanted to compete. Eventually though, 
urbanization and high land prices in the 
area now known as Silicon Valley pushed 
the cherry farming families — mostly 
descendants of Italian immigrants — 
into the Stockton and Lodi areas of the 
Central Valley of California, where about 
70 percent of the state’s cherries are 
grown today.

In the 1960s, the onset of cherry 
buckskin disease ushered in the days 
of year-round maintenance and at one 
point took the California acreage way 
down. “That eliminated cherries from 
certain parts of California,” Costa said.

The early 1990s brought about 
chemical bloom manipulators that 
helped growers overcome low chill, Keith and Lisa Wilson of KingFresh Produce installed a cherry packing facility in          2015 near Kingsburg to capitalize on cherry expansion in southern counties. Ross CouRtney/Good FRuit GRoweR

Get the results you want with KDL®  
0-0-24, AGRO-K’s foliar nutrient 
fruit sizing and color program 
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and opened the doors to planting more 
acreage in the hotter south, such as 
Bakersfield, some 240 miles away.

Acreage has surged in the past 10 years 
due to rising demand in Asian markets 
and Canada. Bearing acreage climbed 
from 26,000 to 33,000 from 2007-2014, 
according to the U.S. Department of 
Agriculture. Some growers estimate 
overall acreage is well above 40,000 acres 
now.

In contrast, Washington had 35,000 
bearing acres in 2014 and an estimated 
40,000 acres in 2015, but produced three 
times the volume of California in 2015.

These days, California’s well-
documented droughts affect all growers, 
but they face other challenges specific 
to cherries — heat stress, salty ground 
water and low chill.

Cherries, more than even apples or 
pears, require a certain amount of winter 
chill to thrive the following summer. 

Central California has not been getting 
that. Some blame climate change, others 
the decline of fog.

California’s Central Valley is famous 
for tule fog, a winter phenomenon 
named after a local grass and best known 
for causing traffic accidents. However, 
that fog also insulates fruit trees from 
sunshine, moderating temperatures so 
the trees can acquire enough chill units. 
Most locals and meteorologists claim the 
fog is on the wane.

To compensate, Frost turns on 
overhead microsprinklers or stretches 
shade netting across his canopies if the 
temperature climbs above 55 degrees 
from November 1 to late January, a time 
of year Washington growers would be 
more worried about cold hardiness.

Private breeders, meanwhile, have 
been experimenting with new low-chill 
varieties that tolerate warm winters. 
Growers commonly plant test plots to 

Bruce Frost is one 
of several California 
growers looking for 

new cherry varieties 
that better handle the 
high summer heat and 

low winter chill and also 
ripen earlier. This test 

variety, 51-011 on Gisela 
12, is an experimental 

variety from a California 
breeder planted on 

Frost’s Acorn Farms 
ranch near Bakersfield. 
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see which ones work, letting the once 
ubiquitous Bing shrink as a percentage 
of the crop.

The industry still is looking for the 
“silver bullet,” a variety that will ripen 
early, stay firm and resist cracking, said 
Gotelli of O-G Packing.

Gotelli forecasts a good future for 
the cherry industry due to the variety 
research and continued improvements to 
packing lines. He even forecasts a bump 
in the labor pool as the growing blueberry 
industry automates, freeing up workers 
for cherries.

 However, he does not expect the 
cherry industry to expand much. “I don’t 
think it’s going to keep expanding for a 
little while here for California, not at the 
pace that it was.”

Coral, Brooks and Tulare are the most 
common varieties in the southern part of 
the state, with Coral working the best so 
far, said Frost, who has been removing his 
Tulare trees and plans to take out some 
Brooks soon.

Heat stress during and after harvest also 
takes its toll, causing a higher percentage 
of doubles and spurs. Bakersfield averages 
a high temperature of 97 degrees in July, 
compared to 88 in Yakima, Washington. 

In short, cherries are a tough crop in 
California.

“It was pretty arrogant of us to plant 
cherries down here in the desert,” he said.

But Frost calls himself an optimist. 
“I think we can do it down here. We’ve 

got plenty of problems, but we’ve also got 
ideas how to solve them.” •

In the distance to the left sits one of the southernmost commercial cherry orchards in 
California, managed by Bruce Frost, southeast of Arvin. To the right is the Arvin-Edison 
Water Storage District South Canal, and beyond that are the Tehachapi Mountains and the 
Mojave Desert. 
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T
here is still much to be known about why 
cherries are so susceptible to powdery mil-
dew — in ways that many other fruits are not 
— but researchers are narrowing the window 
of when cherries are most susceptible to the 

disease and determining just how many spores pose a 
problem at harvest.

Mildew can affect both the leaves and the fruit on the 
same tree. Fungicides can adapt to deal with mildew on 
one or the other. A three-year project by Washington 
State University researchers centered on infection of the 
fruit itself.

Dr. Claudia Probst, project lead and research associate 
at Washington State University’s Irrigated Agricultural 
Research and Extension Center in Prosser, Washington, 
examined trees and fruit closely, starting at full bloom, to 
determine if the presence of fungus has any effect on the 

The problem of 
powdery mildew

WSU researcher to study 
cherries’ sudden transition 

from resistant to susceptible 
during the growing season.

by Shannon Dininny

Cherries

Courtesy Gary Grove, WashinGton state university

Scientists aren’t sure why powdery mildew infects cherries in the      Pacific Northwest but not fruit in other cherry growing regions around the world. 
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Courtesy Gary Grove, WashinGton state university

Scientists aren’t sure why powdery mildew infects cherries in the      Pacific Northwest but not fruit in other cherry growing regions around the world. 
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presence of the disease at harvest and to see if resistance 
and susceptibility vary at different developmental stages 
of fruit. Environmental factors, such as temperature and 
relative humidity, and inoculum concentration thresh-
olds also were taken into consideration to see how many 
spores were necessary to have the disease show at harvest.

Probst presented the latest findings on this powdery 
mildew research at several winter meetings, including 
November’s Northwest Cherry Research Review and the 
Washington State Tree Fruit Association’s annual meet-
ing in December.

Seeking spores
The flowering stage has been of particular interest 

to researchers because, for a lot of commodities, flow-
ers are highly susceptible to infection, Probst said. For 
instance, strawberry blooms are highly susceptible to 
infection, but as soon as the fruit reaches the white or 
pink stage, generally within about two weeks, it becomes 
fully resistant.

“This has major implications for disease control,” 
Probst said. “This is called ontogenic resistance. It’s seen 
in grape berries at about four to six weeks.”

The good news: Cherries have a long period of resis-
tance, which is fabulous, she said. However, cherries’ 
resistance to mildew declines over time, which means 
they have no ontogenic resistance. Additionally, the 
period from pre-bloom to fruit set in cherries was not 
a critical period for establishment of powdery mildew 
infections, the research showed.

“Flowering precedes natural onset of disease on 
leaves,” she said. “Airborne spores are detectable, but 
at very low concentrations, and cherries covered at fruit 
set were not infected at harvest, so the timing between 
bloom and fruit set is not critical for diseases that present 
at harvest.”

Generally, Probst said, the more spores the more dis-
ease; however, few spores are needed to cause significant 
damage. There could be as many as 10,000 spores during 
the season, but cherries only need about 500 spores to 
see significant infection at harvest.

Other factors
Researchers also examined the effects of temperature 

and humidity on disease incidence and severity at vari-
ous stages of fruit development. Probst called these the 
most “frustrating experiments” she had ever done.

“We processed thousands of these cherries, and we 
just couldn’t get disease to develop. The only time we got 
disease to develop was on fruit harvested in mid-June,” 
she said. 

Disease can initiate year-round on susceptible leaves, 
with an optimal temperature, relative humidity and 
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incubation period, she said, but “tem-
perature and humidity alone are not 
enough to start infection on cherries.”

In future studies, Probst will study 
the sudden transition from resistance to 
susceptibility that appears to occur in the 
month of June in hopes of determining 
the trigger.

Overall, fruit infection is a silent and 
highly unpredictable process, while 
infections of leaves is “loud and in your 
face,” she said. “With fruit, you have to 
just wait and see what you get at harvest.”

Future research
Powdery mildew spores can live for 

up to two months on sweet cherries — a 
situation that is unique to cherries. 

For that reason, the latest findings 
present new areas for research, such as 
examining the role of cherry fruits in the 
fungal life cycle, points of infection, and 
the impact of cherry volatiles on spore 
germination, Probst said. Skeena cher-
ries, for example, produce three times 
more alcohol than Lapins, which could 
play a role.

She also aims to discover what she 
calls the “ABC’s” of powdery mildew with 
hopes of achieving sustainable disease 
management techniques.

Prior to 1944, powdery mildew was 
only known to occur in leaves, but the 

fungus has affected cherries in the Pacific 
Northwest ever since. Other key cherry 
growing regions do not have powdery 
mildew issues: Chile and Turkey have no 
mildew. Spain doesn’t even spray for it, 
and in Italy, a fellow researcher had to 
Google fruit symptoms on the Internet to 
tell her it’s not an issue there, Probst said. 

Germany saw it on leaves in 2004 but 
not since, she said, and it appears on 
leaves in Iran once in a while but never 
on fruit.

“What happened in Washington in 
1944 to make that fungus decide to jump 
from the leaves to the fruit?” she asked. 
“That’s where adaptation becomes of real 
interest to us.”

Growers have an opportunity to 
understand more about the disease, 
and controlling with spray is a short-
term view, she said. “The goal is to keep 
pathogen populations under sustained 
disruptive pressure and provide an 
additional layer of protection against the 
disease.” •

Courtesy Claudia Probst

Powdery mildew was once only known to occur in leaves, but since 1944, the fungus has 
affected cherries, too — but only in the Pacific Northwest. 

“What happened in 
Washington in 1944 to make 
that fungus decide to jump 
from the leaves to the fruit? 

That’s where adaptation 
becomes of real interest to us.”

—Claudia Probst
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researchers are looking into the best time 
to spray for powdery mildew. 
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G
iven the prevalence of 
powdery mildew in cher-
ries, Washington State 
University researchers have 
spent two years — and will 

continue for a third — examining the 
effectiveness of spray applications for the 
disease.

The intent of the study is to see if there 
is a critical spray period during which the 
application of Quintec (quinoxyfen), a 
widely used fungicide in Washington, is 
most beneficial, said Dr. Claudia Probst, 
research associate at WSU’s Irrigated 
Agriculture Research and Extension 
Center in Prosser, Washington.

Specifically, is the fungicide more 
effective early in the season, at midseason 
or late season?

Fungicide review
The study is being conducted at 

WSU’s Irrigated Agriculture Research and 
Extension Center in Prosser, Washington, 
in a one-acre research orchard using a 
completely randomized experimental 
setup with four, single-tree replicates per 
treatment. 

In addition to Quintec, the study exam-
ined the use of Fontelis (penthiopyrad) 
and Pristine (boscalid, pyraclostrobin) 
— as well as Fontelis in combination with 
Quintec, varying which fungicide was 
sprayed at different times — to determine 
the best treatment when compared with 
untreated trees. In all, eight treatments 
were tested.

Usually, growers would never apply 
a single fungicide, and in theory, all of 
these fungicides work to treat powdery 
mildew, Probst said. But a statistical 
analysis helps to determine if one works 
better than another, or in combination, 
when compared to the untreated control 
block of trees.

Overall, researchers found there was 
no critical spray period. None of the treat-
ments showed significant improvement 
controlling incidence of mildew on leaves 
in either year, except for one combination 
of Fontelis and Quintec in 2014. However, 
several treatments showed promise for 
controlling the severity of the disease on 
leaves and fruit, even though the effect 
was only observed in one year.

For fruit, Pristine was the only fungi-
cide that controlled both incidence and 
severity of the disease on fruit in both 
years, the research showed.

“That was a little unexpected. I would 
have thought the other fungicides would 
do really well,” she said. “Some fungi-
cides just seem to do better at controlling 
foliar infection, and others are better at 
controlling fruit infection. Overall, the 
incidence of disease on leaves is not a 
good indicator on how much disease to 
expect on fruit.” 

Quintec alone also did not control 
incidence or severity of the disease on 
leaves or fruit either year, the study 
showed. The Quintec-Fontelis spray 

Study aims to find best 
time to apply fungicide.

by Shannon Dininny

Spraying for  powdery mildew
A WSU study into 

powdery mildew looked 
at the effectiveness of 

applying fungicide early in 
the season, at midseason 

and late in the season.
Courtesy Claudia Probst
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rotations controlled fruit disease incidence and severity 
— and leaf severity — in 2014, but not in 2015. A similar 
trend was observed in two similar spray trials conducted 
in Quincy, Washington. 

“Growers really like Quintec, because it’s a novel mode 
of action fungicide, and it’s the only one within this FRAC 
group,” Probst said. “We wanted to see the best time to 
apply it, but it turns out, there wasn’t a best time.”

Quintec appears to lose a little bit of its efficiency over 
the years, she said, which could suggest there’s fungal 

resistance building up. The researchers will examine that 
further in year three of the study.

“I don’t think it was just the season or the heat last 
year,” Probst said of the possibility of resistance devel-
oping. “It’s more of a gut feeling, which is backed up by 
the results from similar trials and observations made by 
collaborators in Washington and Oregon, but we should 
know more after this year.”

The fungicide applications did not affect fruit quality 
or pitting susceptibility. •

Spraying for  powdery mildew
These charts show the results of a fungicide research trial for powdery mildew in cherries in 2014 and 2015. Incidence 
refers to the disease being present on a leaf or fruit. Severity details how much of the leaf or fruit is covered. Fungicides 
(Quintec, Fontelis, Pristine and a combination of Quintec and Fontelis) were applied to runoff (400 gallons per acre, or 
1.5 gallons per tree). In 2014, fungicides were applied on April 30, May 14, May 28 and June 10. In 2015, they were applied 
April 23, May 7, May 21 and June 4. 
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sourCe: Claudia Probst Jared Johnson/Good Fruit GroWer

 Frost control has become very 
important to us.  In the last 9 years, we have 

had 5 frost events that have significantly 
damaged our production.  We decided to 
do something to help mitigate this so our 

production would be consistent.  
That’s where Orchard-Rite® wind machines 

have come into play for us.  

 In mid April of 2014,  we reached 24 
degrees outside the vineyard, yet we were 

able to save 100% of the fruit under the 
machines.  Outside of the coverage area, we 
lost almost all of the fruit.  At harvest,  we 

picked over 6 tons per acre in the protected 
area and less than 

1 ton per acre in any unprotected vines. 
 The wind machines also reduced my  

vine damage.  I put the wind machines on 
10 year old vines and experienced minimal 

damage, but any unprotected 1 year old 
vines were completely decimated by the cold 
temperatures.  In the future, when I set out 
a new planting,  I will install Orchard-Rite® 
wind machines to provide protection for the 
following Spring.  Damaging young plants 

is a huge expense not only in lost production 
but in extra management costs to replant and 

retrain damaged vines.    

 I believe that the wind machines will 
help our Texas wine industry grow consistent 
crops that our wine makers can depend on to 
produce superior wines and to reliably supply 

our markets.  

 “The grape vines under my wind 
machines yielded 6 tons per acre while 
my unprotected areas had less than 1 
ton per acre.”  

-- Andy Timmons
Lost Draw Vineyard
Lubbock, TX, USA
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N
o one is really sure how 
or when spotted wing 
drosophila made the trip 
across the Pacific Ocean to 
the United States, but the 

flies were first discovered in California in 
2008. 

That same year, they were also dis-
covered in Europe, and in the ensuing 
years, growers have detected spotted 

wing drosophila (Drosophila suzukii) 
in Canada, Mexico, Brazil and across 
the continental United States. The pest 
attacks a range of crops, from blueberries 
and strawberries to cherries and other 
stone fruit, as well as wild hosts, and 
researchers around the world are working 
to better understand and control it.

In the United States alone, millions of 
dollars are spent each year on researching 

this prolific pest in a coordinated 
approach across multiple research units 
to address the needs of both conventional 
and organic growers.

Control?
An international cohort of 14 co-au-

thors published a paper on the global 
perspectives of the invasion in the 
September 2015 Journal of Pest Science. It 

a proliferate pest?

Spotted Wing Drosophila

Growers and researchers 
are struggling in efforts 
to control the spread of  
spotted wing drosophila. 

by Dave Weinstock 

Good Fruit Grower special report

The telltale mark of spotted 
wing drosophila’s ovipositor 

scars are shown on this cherry. 
While other fruit flies deposit 

their eggs into the soft flesh 
of ripened fruit after harvest, 
spotted wing drosophila can 

penetrate through the tougher 
skin on cherries, blueberries 
and stone fruits that are still 

growing on the plant.

How
to stop

In just 10 days, a spotted wing 
drosophila larva can destroy a 
blueberry, feeding on it from 

the inside after it hatches and 
before it drops to the ground 

to transform into a pupa. 

Infected blueberry

Courtesy of Ash Sial, University of Georgia

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7

Courtesy Martin Hauser,  
California Department of Food and Agriculture
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compared and contrasted research find-
ings across areas affected by the insect in 
Asia, Europe and the United States. 

Parasitic wasps are commonly used 
against pests such as caterpillars, aphids 
and grubs; however, these bio-control 
agents are largely ineffective against 
spotted wing drosophila. “Spotted wing 
drosophila larvae have five times the 
standing immune response against the 

“The rapid expansion 
of their range is one 
of the reasons why 

we are so concerned 
about this pest.”

—Hannah Burrack

DAY 7 DAY 8 DAY 9 DAY 10

The spotted wing drosophila female attacks 
both ripe and unripe fruit by penetrating the 
skin using its large ovipositor with a serrated 
edge, shown in the enlarged inset below.

The male usually has darkened wing 
tips, which gives the species its name.

 SWD images Courtesy Martin cooper
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Researchers work to give  
growers confidence that their 
spray is appropriate, timely.

by Shannon Dininny

S
potted wing drosophila has only been a prob-
lem for six years in the Pacific Northwest, but 
2015 was the most challenging year so far. 

Higher than normal winter temperatures, 
with few cold snaps, and an early and mild 

spring are likely the biggest contributing factors, accord-
ing to Dr. Betsy Beers, entomologist with Washington 
State University’s Tree Fruit Research and Extension 
Center in Wenatchee, Washington.

Temperatures were consistently higher in February 
and March of 2015 than the previous five years on aver-
age, resulting in high winter survival. To top that off, 
spring came on fast, and spotted wing drosophila (SWD) 
developed a lot sooner than researchers — and growers 
— expected, she said.

Altogether, inspectors and researchers had 369 con-
firmed or suspected SWD packing house crush samples 
in Washington last year. The previous high was 44. Some 
crops were abandoned in the field due to high levels of 
infestation.

Researchers in Washington, Oregon and California 
have been working to capture live flies for a three-year 
study of insecticide resistance. (Turns out, they’re hard to 
catch.) Eight populations of SWD were screened against 
five insecticides in 2015: Sevin, Malathion, Warrior II, 
Entrust and Delegate. Three of four populations tested 
in Washington had some flies survive diagnostic doses, 
as did a few flies collected in California. None survived in 
Oregon, the researchers found.

“Our diagnostic dose is designed to kill 100 percent 
of those we spray, and we were getting some survivors,” 
Beers told Good Fruit Grower. “We always repeat tests 
where there are survivors to make sure it’s not just a 

fluke, but we were still seeing survivors in some of the 
repeat tests. We’re not saying the sky is falling, by any 
stretch, but it certainly is a bit of concern.”

Overall, although they identified a few suspect pop-
ulations, the researchers are not yet declaring that SWD 
had developed resistance to commonly used insecticides. 
More populations will be screened in 2016, the final year 
of the study, but the results serve as a reminder to rotate 
insecticides to delay onset of resistance, the researchers 
said in a report on their progress.

What’s next?
The Washington Tree Fruit Research Commission and 

Oregon Sweet Cherry Commission have agreed to fund a 
new three-year project to examine control measures for 
SWD. An important new objective is to determine spray 
thresholds, using traps and lures, that can be used to pre-
vent unnecessary sprays or to ensure that adequate mea-
sures for fruit protection are taken in a timely manner.

In addition to working on spray thresholds, research-
ers will continue to test chemical control products to 
determine their ability to prevent an infestation. They 
also will test these products to determine their ability 
to kill larvae of SWD in fruit as a means of post-harvest 
sanitation.

The goal is for growers to have confidence that their 
spray is appropriate, timely and completely justifiable, 
Beers said.  •

Northwest feels the pressure

initial attack of the wasp when compared 
to other Drosophila species,” said lead 
author Mark Asplen, an entomologist 
with the Metropolitan State University 
Natural Sciences Department in St. Paul, 
Minnesota.

Researchers in Asia are looking for 
“specialized candidates for larval attack” 
in the insects’ original range in Japan, 
Korea and eastern China. “They are in the 
quarantine stage being tested to deter-
mine what non-target species they also 
affect. Potential releases are likely several 
years away,” Asplen said. 

Biological control research in Europe 
has uncovered two parasitic wasp 
species showing effectiveness against 
spotted wing drosophila in pupal stages: 
Pachycrepoideus vindemmiae and 
Trichopria cf. drosophilae.

Entomologists collected P. vindem-
miae using spotted wing drosophi-
la-baited traps in commercial soft fruits 
and natural habitats in northern Italy 
and Spain. In laboratory trials, it showed 
up to 80 percent parasitism on infested 
raspberries. 

It also has a large host range, having 
been reported to attack more than 60 fly 
species worldwide. 

The second species, T. drosophilae, 
can be found in Europe, Africa, North 
America and Australia. It hosts on 
fruit-eating, pupal drosophila. There is no 
real information on how well this species 
performs in natural habitats. 

Spiraling risks
 “The rapid expansion of their range 

is one of the reasons why we are so con-
cerned about this pest,” says Dr. Hannah 
Burrack, an entomology associate pro-
fessor at North Carolina State University, 

who is heading up the national small 
fruits project, a four-year, $7 million 
study aimed at controlling the pest.

Since 2008, USDA has funded $47.7 
million in competitive research grants 
and Extension programming to combat 

spotted wing drosophila, many through 
the Specialty Crop Research Initiative 
(SCRI), under USDA’s National Institute 
of Food and Agriculture (NIFA). That 
effort includes a five-year, $5.4 million 
project at Oregon State University headed 
by Dr. Vaughn Walton, which kick-started 
the efforts in 2010.

What sets SCRI apart from many other 
federal grant programs is its requirement 
that grant holders complete applications 
useful for growers and packers within the 
life of their projects. Applicants submit 
proposals reviewed by industry scientists 
and commodity groups. “Industry tells 
us which applications are important 
and those are the ones who are invited 
to compete,” said Dr. Thomas Bewick, 
NIFA’s national horticulture program 
leader. 

The impetus for all this research came 
from berry growers, who were quick to 
pick up on a pest impact that wasn’t 
tolerable, said Herb Bolton, national pro-
gram leader for NIFA’s division of Plant 
Protection and Pest Management. 

Before spotted wing drosophila 
entered the scene, most commodities 
had well-established, lower cost pro-
duction cycles. Now, because one of the 
few available ways to control the pest is 
repeated chemical application, produc-
tion costs have increased considerably.

“The economic impact of this pest is 
enormous. Annual losses total $718 mil-
lion,” Bolton said.

Spotted Wing Drosophila
Good Fruit Grower special report

“We’re not 
saying the sky 
is falling, by 
any stretch, but 
it certainly is a 
bit of concern.”
—Betsy Beers

ADULTS:  
59 days

PUPAE:  
3-15 days

LARVAE:  
3-13 days

EGGS:  
12 hours - 3 days

ONE  
GENERATION:  

8-10 days

Spotted wing drosophila life cycle

Courtesy of Ash Sial, University of Georgia

A major reason for concern over the spotted wing drosophila relates to the speed at which 
this pest reproduces.

Continued from page 47
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Changes at Oregon State

Dr. Peter Shearer has resigned as entomologist 
at Oregon State University’s Mid-Columbia 

Agricultural Research and Extension Center in Hood 
River, Oregon.

Shearer was the lead researcher on a spotted wing 
drosophila research project, funded by the Washington 
Tree Fruit Research Commission and the Oregon 
Sweet Cherry Commission, on insecticide resistance 
in Washington, Oregon and California. Dr. Betsy Beers 
of Washington State University will assume that role in 
the third and final year of the project.

Shearer also was working under a federal grant, with 
OSU horticultural entomologist Dr. Vaughn Walton and other researchers, on a 
study examining best management practices for the pest and developing tools 
to assess risk. Among them: a population model that researchers hope to make 
available in the next year or so, Walton said. A new OSU postdoctoral researcher 
will help with that work.

Meanwhile, Dr. Nik Wiman, an extension specialist at the North Willamette 
Research and Extension Center, will assume leadership of a research project on 
brown marmorated stink bug in pears, according to Dr. Dan Edge, associate dean 
of the College of Agricultural Sciences. 

With Shearer’s departure, two researchers remain at the Mid-Columbia station: 
Dr. Todd Einhorn, research horticulturist, and Dr. Yan Wang, who is focused on 
postharvest physiology. Several extension researchers work there as well.

“Certainly, that’s getting on the low side of an experiment station. There are 
lots of extension people providing support, but from the standpoint of meeting 
the research needs of the industry, that’s getting low on staffing,” Edge said. 

Any time a station that has a specialized stakeholder group, such as orchard 
crops, loses a scientist, it’s always a concern, he said, but under university policy, 
such positions are not automatically filled. A call for proposals for new positions 
will go out in December. —S. Dininny

The pest poses additional challenges 
beyond its increasing range. There is zero 
tolerance for drosophila in the fresh fruit 
market, and the flies reproduce quickly.

Depending on the temperature, the 
spotted wing drosophila can mature 
from egg to adult in just a few days, 
said Doug Walsh, an agrichemical and 
environmental extension specialist at 
Washington State University in Prosser, 
Washington. Once adult females emerge 
from the pupa stage, it takes up to 1.5 

days to mate and within four days, each 
female is laying from 70 to 200 eggs.

Unlike other fruit flies, the spotted 
wing drosophila has a rigid ovipositor, 
which allows it to pierce the skin of 
ripening fruit to lay eggs. “By far, 
raspberries are at the greatest risk, 
followed by cherries. Blueberries and 
grapes are less susceptible, because their 
skins are more resilient,” he said.

Burrack’s project focuses on 
blueberries and raspberries. A two-year, 
$2 million project, jointly led by two 
entomologists — Drs. Ash Sial of the 
University of Georgia and Mary Rogers 
of the University of Minnesota — aims 
to develop organic and bio-controls for 

small fruits. The projects are intended to 
be complementary.

Organic research 
The organic project with Drs. Sial and 

Rogers has four components. Similar 
to Burrack’s project, they, too, will be 
working to build a better bug trap. They 
also are examining “cultural tactics,” or 
ways to disrupt the life cycle of the insect. 
Among the practices they are looking at 
are canopy management practices to 

increase light and or to cool down inter-
nal plant temperatures to make an inhos-
pitable environment for the flies. 

There is only one effective organic 
chemical — Entrust — available to con-
trol spotted wing drosophila, and the way 
it is being used will lead to resistance, 
Sial said. Scientists in his project will be 
testing its use in combination with seven 
other compounds and three different 
adjuvants to find effective alternatives as 
well as reduce its usage. 

They also will be developing exten-
sion education, webinars, meetings and 
on-farm demonstrations designed to 
keep growers abreast of the latest discov-
eries these projects make.  •

Peter Shearer

“The economic impact of this pest is enormous. 
Annual losses total $718 million.”

—Herb Bolton
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U
sing genetically modified yeast as 
a biological pesticide. Deciphering 
olfactory signals for better baits. And 
engineering chromosomes to allow 
for only male offspring.

Some of the latest research ideas to control the 
dreaded spotted wing drosophila in California 

sound like science 
fiction, as scientists 
look for alternatives 
to conventional 
insecticides and tra-
ditional approaches.

 “We’re trying to 
be creative,” said 
Dr. Joanna Chiu, an 

entomologist at University of California, Davis.
The alternative is to keep spraying harsh pesti-

cides that throw everything else about integrated 
pest management (IPM) out of whack. Besides, 
spotted wing drosophila will eventually develop 
resistance to chemicals, just like most insects do.

“The real problem is the recognition that we 
can’t keep spraying these things into oblivion,” said 
Greg Costa, a Lodi, California, grower and packer 
and chairman of the research committee of the 
assessment funded California Cherry Board.

In 2015 and 2016, the research committee spent 
a combined $381,000 – 66 percent of the two years’ 
budgets — on a wide array of projects related to 
control of spotted wing drosophila.

 “We don’t want to rely on one strategy,” Costa 
said.

Among them:
—$173,000 toward efforts by Dr. Bruce Hay of 

California Institute of Technology and Dr. Omar 
Akbari of the University of California, Riverside, 
to genetically alter SWD that breed only males 
and would then knock down the population when 
released into the wild. They started in 2013. The 
project builds on Hay’s work with fruit fl y RNA 
replacement that was named as one of the top 50 
advancements by Scientifi c American in 2007.

—$49,000 to Dr. Kent Daane at the University of 
California, Berkeley, to fi nd new biological controls 
for the fl ies, specifi cally a larval parasitoid from 
Korea.

—$310,000 toward deciphering the olfactory 
signals and reception in drosophila-yeast com-
munication for Dr. Zain Syed at the University of 
Notre Dame. Some of his results were published in 
September 2015 in Scientifi c Reports, an academic 
journal of the Nature publishing group. Syed is 
scheduled to begin fi eld trials this year of his fi nd-
ings to develop better attractants to use in traps, 
Costa said.

Then, there is Chiu, an entomologist who nor-
mally specializes in the circadian clocks of animals 
as part of human medical research. She also collab-
orated with Oregon State University researchers to 
sequence the genome of the spotted wing drosoph-
ila in 2013.

California cherry growers spent about $40,000 for 
a two-year project that ended last year that allowed 
her to develop yeast strains that could slow down 
the reproductive activities of fl ies that eat it. 

The altered yeast delivers tweaked strands 
of RNA to the drosophila that tricks the pest’s 
immune system to attack its own endogenous 
RNA critical to survival. The concoction reduced 
larval survivorship, their ability to move and their 
reproductive fitness, according to her research 
paper published in early March, also in Scientifi c 
Reports.

Using RNA interference to manage a pest is noth-
ing new. It has worked in aphids, termites and mos-
quitos. Delivery is usually the problem. Fortunately, 
drosophila love yeast, which occurs naturally on the 
surfaces of fruit. 

When Chiu fed larvae her modifi ed yeast, fewer 
of them made it to adulthood. When adult fl ies ate 
the yeast for three days, they all lived but reduced 
their activity level for several days, recovering after 
fi ve or six. However, the females laid fewer eggs and 
fewer of those eggs made it from larvae to adults.

The news was good, but Chiu hopes to target 
different strands of RNA that will prove even more 
fatal to the spotted wing. “It’s not dying enough,” 
she said with a smile, gently pounding her fi st on 
her desk. “It’s dying, but not enough.”

However, one of the best parts was the yeast only 
caused ill effects in spotted wing drosophila and 
none of its closely related cousins, which means 

Spotted Wing Drosophila
Good Fruit Grower special report

California research into 
spotted wing drosophila 

sounds like science fi ction.
by Ross Courtney
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“It’s not dying enough. 
It’s dying, but not enough.”

—Joanna Chiu
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the method can conceivably be used to target only the 
invasive pest, not an innocuous or beneficial native bug. 
That may help her and her grower-benefactors with one 
potential drawback of her proposed control method — 
public perception. 

“This is a very risky idea,” Chiu said.
The term “genetically modified” carries baggage in the 

eyes of consumers. To be safe, she and other researchers 
are trying to build genetic “on-off” switches into their 
methods, such as a specific nutrient in the yeast. They 
don’t want uncontrollable Frankenbugs released into the 
environment either.

The growers on California’s research committee hav-
en’t tried to address public opinion yet. They first want 
to let researchers develop some technology and build 
funding partnerships with other commodity groups.

But they believe the public will come around, pointing 
to favorable opinion of using genetics to breed diseases 
out of mosquitoes, for example, and comments from 
none other than Bill Nye, the “Science Guy” author who 
made waves last year for softening his stance against 
genetically modified organisms in July.

Besides, public perception isn’t fond of heavy chemi-
cal spray programs either.

 “It won’t work, it’s too expensive and it’s anti-public 
also,” said Rich Handel, a member of the research com-
mittee since the early 1980s and a former chair. “You 
know, there’s just as much concern about spraying as 
there is GMOs.”

Spotted wing drosophila has gobbled up most of the 
extra research funding of the California Cherry Board in 
recent years.

Growers on the committee consider funding research 
a bargain to the alternative of continued spraying, which 
cost $50 per acre or more three to five times per year, 
said Arnie Toso, a grower and member of the National 
Cherry Growers and Industries Foundation, a voluntary 
membership group based in Hood River, Oregon, that 
represents cherry growers.

“This research then becomes, in my opinion, pea-
nuts,” he said. •

photos by tJ MullinAx/GooD fruit GroWer

Dr. Joanna Chiu of the University of California, Davis, has 
published research on yeast biopesticide to be used on 
spotted wing drosophila. At left, a D. Suzuki genome strain 
sample in Chiu’s lab. 
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R
esearchers are tackling what they call “cul-
tural tactics” to determine nonchemical 
farming practices — such as pruning and 
thinning techniques or netting — that can 
be brought into play to thwart spotted wing 

drosophila in organic orchards, vineyards and fi elds.
In one project of blueberries and raspberries, 

researchers plan to adjust the temperature and humidity 
inside the canopy, where the insects mate and repro-
duce. “How can we use pruning to open the canopy to 
more light? Can we create a less favorable habitat?” said 
Dr. Mary Rogers, University of Minnesota entomologist 
and organic project co-director. 

They plan to evaluate the effects of pruning 20 per-
cent and 50 percent of the canopy, as well as thinning at 
6 inches apart, 9 inches apart and 12 inches apart, on the 
microclimate inside the canopy. 

Another effort focuses on the developmental stages of 
the fl y. It is hard to fi nd spotted wing drosophila pupates, 
Rogers said. “Do they use soil as a breeding reservoir? Do 
they move into it?”

Acting on the assumption they do, project director, 
Dr. Ash Sial, a University of Georgia entomologist, said 
they plan to evaluate various mulches, plastics and land-
scape netting for their abilities to create barriers to the 
soil — a tactic called orchard fl oor management. 

“We know certain mulches can raise temperatures. 

We’ll be testing woven net versus pine mulch,” Rogers 
said. 

They will also be testing weed mats. “We will evaluate 
some heavier plastic products to see if they can prevent 
the insects from penetrating the soil. Another one is a 
highly refl ective material, which can create a high heat to 
burn them,” Sial said. 

Fabric barriers can be effective, but are more applica-
ble to smaller scale farms, he said.

After a year of planning, this year they’ll begin testing 
these ideas in farm fi elds on the scale of normal organic 
production. Later in the season, they will be demonstrat-
ing those practices and results in on-farm fi eld days and 
demonstrations. 

For more information about this project, visit its web-
site at: bit.ly/1XHWVkw 

Netting
Dr. Greg Loeb, a Cornell University entomology 

researcher, has been involved in a multi-year project to 
determine if netting can effectively exclude spotted wing 
drosophila from small fruit. 

“We know that exclusion netting, netting that is very 
fi ne, has been pretty successful for Eastern blueberry 
growers when put up at ripening with no spraying,” he 
said. 

Raspberries are another story. Because these fruit are 

Organic control

Spotted Wing Drosophila
Good Fruit Grower special report

Studies look into stopping 
spotted wing drosophila 

without the use of chemicals.
by Dave Weinstock 
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flowering and ripening at the same time, some provision 
must be made for pollination.

Thus far, he and his team have determined 80g nets 
with holes no wider than 1 millimeter will exclude the fly. 
“It also allows good airflow and allows plenty of light to 
facilitate growing,” Loeb said.

Is netting a good investment? It costs $4,600 to net 
one-half acre, plus the cost of custom sewing to make 
26-foot wide sections.

Loeb says his research is looking at that question 
right now. One of the growers he’s working with says she 
thinks netting can be stored for up to 10 years if stored in 
UV bags.

This summer, they plan to test the use of the netting 
in fall raspberries. In addition, they will look at how to 
rescue a netted section if spotted wing drosophila pen-
etrates it. •

Courtesy of GreG loeb, Cornell university-GenevA

Organic researchers are evaluating various kinds of 
materials to separate insects from fruit, such as this 
netting in a Stephentown, New York, blueberry field. They 
found no difference in temperature inside and outside the 
structure, only a slight increase in relative humidity inside 
and said insect exclusion results were “encouraging.” So, 
too, are the results of a similar test of this netting by a 
group of scientists near Montreal, Quebec. 
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Grape	Elbow	towers. 
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R
esearchers at the University 
of California, Davis, have 
identified the three-cor-
nered alfalfa treehopper 
(Spissistilus festinus) as the 

first known vector for red blotch-associ-
ated virus in greenhouse experiments.

The researchers caution that the dis-
covery does not mean the treehopper 
is the only vector. However, the finding 
opens new avenues for research to help 
control both the virus and the pest in 
areas it is known to roam.

The hopper is native to North America, 
but its range has largely been restricted 
to the southern U.S. That aligns with 
the spread of the virus in California and 
Oregon, said entomology postdoctoral 
researcher Brian Bahder. He spoke in 
February during a webinar sponsored 
by the University of California at Davis 
and the U.S. Department of Agriculture’s 
Agricultural Research Service.

Red blotch disease was first recog-
nized in 2008 in a Napa Valley, California, 
vineyard. After being confirmed as a new 
virus in 2011, the disease is now present 
in many major grape production regions 
of the U.S. and Canada. Leaf symptoms 
first appear around midsummer, though 
that differs by cultivar and by year. In 
red grape cultivars, common symptoms 
include red blotches originating from the 
leaf margin. In white grape cultivars, pale 
green to pale yellow patches appear.

The disease is not known to kill grape-
vines; however, there is a known effect on 
the wine produced from fruit on diseased 
grapevines: Total soluble solids are con-
sistently reduced, and pH and titratable 
acidity are also variable.

Bahder showed graphics that 

highlighted the spread of the disease in 
California vineyards, including the UC 
Davis research vineyard in Oakville, a 
vineyard in Amador County, and a third 
vineyard in Santa Barbara.

Of the latter, Bahder said the vineyard 
had been healthy for 70 years. “Then, in 
the last few years, they brought in new 
material from a nursery, planted it, and 
you can see that all of sudden, you get a 
cluster on the edge of the vineyard, which 
is indicative of a vector.”

The search for a vector
Bahder focused his greenhouse 

tests on five species that he suspected 

were potential vectors for the disease, 
including the treehopper (a member of 
the Membracidae family), two species of 
leafhoppers (Cicadellidae), one jumping 
plant lice (Psyllidae) and a planthopper 
(Cixiidae). 

For the experiments, Bahder placed 
one insect from each of these species in 
a greenhouse with infected vines for 48 
hours, then moved them to a greenhouse 
with uninfected vines for another 48 
hours. Just one, the treehopper, transmit-
ted the virus to three out of 15 plants.

Bahder tested for red blotch disease 
using digital PCR, which he said is more 
sensitive than quantitative PCR; however, 

Hoppers 
at heart of 
red blotch 

research

Grapes

Courtesy of Clemson University, USDA

The three-cornered alfalfa treehopper (Spissistilus festinus) has been confirmed as a vector for red         blotch disease, but researchers say there may be others.

Confirmation of red 
blotch-associated virus 

vector means more 
studies are ahead.

by Shannon Dininny

“They were usually reported as a minor pest. It 
hasn’t been a significant problem, but it’s going to 

be a lot more important problem now.”
— Frank Zalom
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he didn’t start detecting red blotch until 
three months after inoculation, and 
even then, it was at an extremely low 
concentration.

The finding was particularly interest-
ing, Bahder said, because grapes are not 
the preferred host for the species. The 
three-cornered alfalfa treehopper prefers 
legumes, grasses and, befitting its name, 
alfalfa — plants found in riparian areas 
on the edges of vineyards. That may help 
to explain distribution of the disease in 
vineyards, he said.

What does it mean?
There is no record of the three-cor-

nered alfalfa treehopper in Washington. 
“There’s something precluding it from 
being here,” Washington State University 
entomologist Doug Walsh said. To the 
south in Oregon, the disease is spreading 
some in the Willamette Valley and the 
Rogue River Valley.

In California vineyards, the treehop-
per has long been viewed as merely a 

nuisance. Generally, growers were not 
advised to spray for the pest because 
it was rare that populations were high 
enough to cause significant damage to 
the vines, said UC Davis entomologist 
Frank Zalom.

“They were usually reported as a minor 
pest,” he said, referring to the situation 
in that state. “It hasn’t been a significant 
problem, but it’s going to be a lot more 
important problem now.”

Since the announcement, researchers 
already have confirmed that the pest 
overwinters in vineyards, which was 
previously unknown, and found overwin-
tering adults that were infected with the 
virus in the salivary glands. That would 
mean they are capable of spreading the 
virus, Zalom said.

Going forward, more research will 
center on the biology of the treehopper, 
such as whether adults can transfer the 
virus through eggs to nymphs, and when 
nymphs and adults move from ground 
cover to the vines themselves. •

Courtesy of Clemson university, usDA

The three-cornered alfalfa treehopper (Spissistilus festinus) has been confirmed as a vector for red         blotch disease, but researchers say there may be others.

Products & Solutions
for Agricultural Safety

• Chemical Gloves
• Full-Face Respirator
• Half-Face Respirator
• Chemical
   Splash Goggles
• Chemical
   Resistant Boots
• Disposable and
   Reusable Suits Available

Add a Cooling-Vest
on hot days as a 

heat stress precaution

www.oxarc.com
Washington - Idaho - Oregon - Shop Online

1-800-765-9055

Safety First:
Follow chemical manufacturer’s guidelines

for decontaminating the spray suite. Do not use
suit if there are cuts, holes, tears, missing snaps,

or separated seams.

Chemical
Protective Suit
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G
rape powdery mildew 
control programs, often 
requiring six to 10 fungicide 
applications, used to drag 
on for most of the growing 

season. Through research supported by 
the Washington State Wine Commission, 
growers have been able to shave off one 
or more fungicide sprays to save the 
industry more than $2 million annually. 

Grape powdery mildew, a problem 
worldwide, can render a season’s worth 
of inputs and efforts into discarded cull 
fruit. Most Vitis vinifera varieties are sus-
ceptible to the disease. Telltale symptoms 
are white or grayish coatings on green tis-
sue, but other signs include dark lesions 
on green shoots, distorted young leaves 
and shriveled and cracked fruit. 

Washington State University’s plant 
pathologist, Dr. Gary Grove, now director 
of the university’s Irrigated Agriculture 
Research and Extension Center in 
Prosser, Washington, spent much of his 
career working on the fungal pathogen, 
studying fungicide efficacy and optimum 
spray timing and developing disease 
resistance management strategies.

In the past, powdery mildew control 
programs were typically calendar-based, 
says Dr. Michelle Moyer, WSU extension 
viticulture specialist who has contin-
ued grape powdery mildew research. 
“Growers used to spray every 10 to 15 
days, depending on the choice of fungi-
cide, disease pressure and the season,” 
she said. “At a minimum, seven sprays 
were usually made, sometimes nine. 
Now, growers can stop at five, and some 
are stopping at even less, depending on 
the year.” 

Each fungicide application costs an 
average of $45 per acre, which includes 
material and the operator’s time but not 
the cost of the tractor and sprayer. With 
an estimated 53,000 acres of wine grapes 
in Washington, each fungicide applica-
tion represents nearly $2.4 million col-
lectively spent by growers. On top of the 
cost, growers must carefully manage their 
fungicide program and rotate classes of 
fungicides to prevent development of 
resistance. 

Key discovery
One of the more useful scientific 

discoveries made by WSU was deter-
mining the pathogen’s life cycle in 
eastern Washington. Grove found that 
cleistothecia (a structure of powdery 
mildew that swells and releases spores 
when temperatures are above 50 degrees 
Fahrenheit and there is 0.1 inch of rain) 
are the primary source of inoculum for 
powdery mildew epidemics in eastern 
Washington. Cleistothecia overwinter in 

the bark of trunks and on leaf litter on the 
vineyard floor. That tidbit, combined with 
other research, has shaped Washington’s 
current control program.

WSU researchers found that the 
primary inoculum supply is exhausted 
by the end of bloom period. For years, 
grapes were thought to be susceptible 
from bloom through veraison, and spray 
programs reflected that belief. However, 
New York scientists demonstrated that 
grape berries developed resistance as 
they age — known as ontogenic resis-
tance — and were only susceptible from 
pre-bloom until three to four weeks after 
fruit set. 

In the mid-1990s, Grove worked with 
a powdery mildew risk index developed 
by University of California known as the 
Gubler-Thomas model. Although the 
model helped industry interpret data 
and show that disease develops poorly 
during hot, dry weather, Grove said it was 
too conservative for eastern Washington 
growing conditions. 

Timing
Moyer further explained that growers 

can delay disease progression in the vine-
yard and help clusters avoid infection by 
timing fungicides when fruit are most 
susceptible. 

“Early vine development of around 6 
inches of growth is typically coupled with 
spring rains — when infections start in 
the vineyard,” she said. “Spraying much 
before that likely won’t provide additional 
control in the vineyard and just cost you 
additional sprays.” The ontogenic resis-
tance of fruit at three to four weeks after 
fruit set indicates that sprays directed at 
keeping clusters free of disease can be 
slowed or stopped after that point.

“Fortunately for eastern Washington 
growers, this timing also typically coin-
cides with 100-plus degree days with 
ample sunshine,” Moyer said. “This 
plant-based resistance, unfavorable 
weather conditions, and plant stress 
from deficit irrigation help keep mid- to 
late-season mildew at bay.”

Three sprays or less
Richard Hoff, director of viticulture for 

Mercer Canyons, a Prosser, Washington, 
wine producer, believes that growers have 
the upper hand in eastern Washington 
because of the region’s hot, dry climate, 
canopy style and irrigation management 
that results in open, airy canopies with 
controlled growth. Cultural practices that 
reduce vineyard humidity and encourage 

Research leads  
to better control  
for grape disease

Good to Know

Saved fungicide sprays  
for powdery mildew  

keep $2 million-plus in 
grape growers’ pockets.

by Melissa Hansen,  
Washington Wine Commission

Cleistothecia

“At a minimum, seven 
sprays were usually 

made, sometimes nine. 
Now, growers can stop 
at five, and some are 
stopping at even less, 

depending on the year.” 
— Michelle Moyer
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canopy air movement help manage the 
disease.

“Powdery mildew control programs 
are part science, part art because you 
have to factor in things like your canopy 
management style, current and fore-
casted weather patterns, and what type 
of disease pressure is in your area,” Hoff 
said. “Last year was so hot and so dry that 
I felt we could start our fungicide program 
at 9 inches of shoot growth instead of our 
usual 6 inches.”

Hoff applied only three fungicides on 
Mercer Canyon vineyards for powdery 
mildew last year (May 3, May 18 and June 
3), with the exception of Riesling acreage 
that received four sprays. “In July, I was 
a little nervous,” he admitted. “But it 
turned out fine.”

Waiting until 9 inches of shoot growth 
is not something he would try in wet years 
like 2011. “I’d stay with 6 inches of shoot 
growth as a starting guide in wet years. 
But with our open canopies and deficit 
irrigation, most growers can easily get by 
with five sprays in a normal year.”

Some growers, like Paul Vandenberg, 
owner of Paradisos del Sol, a small family 
winery and vineyard in Washington’s 
Rattlesnake Hills appellation near Zillah, 
have been able to eliminate all fungicide 
and insecticide sprays. Vandenberg’s 
vines are trained to a modified trellis 
he described as a “horizontally divided, 
quadrilateral cordon” system, which 
keeps the canopy open, and he uses defi-
cit irrigation to control vine vigor.

Hoff credits WSU research for helping 
growers know the critical timing of when 
to put on sprays, but also when to stop. 
WSU researchers have helped growers 
apply research knowledge (timing of 
initial infections, when fruit is most 
susceptible, and when mildew does not 
develop well during hot, dry conditions) 
to effectively develop their own weather 
and phenology-based spray models. •

Melissa Hansen is research program 
manager for the Washington State Wine 
Commission and former associate editor 
with Good Fruit Grower.

May
May 18-20: Washington State University 
Viticulture and Enology Program’s British 
Columbia Okanagan Valley educational 
tour, wine.wsu.edu. For more information, 
email Theresa Beaver at tbeaver@wsu.edu.

June
June 1-2: Pear Bureau Annual Meetings, 
Portland, Oregon, usapears.org. Schedule 
includes Processed Pear Committee, 
Pear Bureau Northwest and Fresh Pear 
Committee. For details, call the Pear 
Bureau at 503-652-9720.

June 13-14: Postharvest Technology of 
Horticultural Crops Short Course, Davis, 
California, UC Davis Campus and field 
tour, postharvest.ucdavis.edu/Education/
PTShortCourse.

July
July 20: Cornell Fruit Field Day, field 
stops and presentations on current 
research underway at Cornell in berries, 
hops, grapes and tree fruit, New York 
State Agricultural Experiment Station, 
Geneva, N.Y. 315-787-2341, bit.ly/
CornellFieldDay

SepteMber
September 13-15: Fresh-cut Produce: 
Maintaining Quality & Safety Workshop, 
Davis, California, UC Davis Campus, 
postharvest.ucdavis.edu/Education/FreshCut.

September 14-16: Macfrut 2016, Italian 
Fruit & Vegetable Trade Fair, Rimini Fiera, 
Italy, macfrut.com.

Good to Go
For a complete listing of upcoming events,  
check the Calendar at www.goodfruit.com

PHOTOS COURTESY WASHINGTON STATE UNIVERSITY

White grapes and leaves infected with powdery mildew. Researchers have found a reduced 
time frame for when grapes are susceptible to the disease, which allows growers to better 
focus their fungicide sprays.

Diamond K Gypsum

Take the guesswork out 
of fertigation application 
with the revolutionary 
Diamond K Applicator.
� is patented applicator blends 
water and Diamond K’s quality 
products into a solution for 
distribution by your irrigation 
system. � ere is an applicator 
size to � t every need.
 

Please contact Heath Tankersley 
Paci� c Northwest Sales Rep at 208-995-6459 

with product questions and for your nearest Diamond K Gypsum Dealer

For More Product Details 
Visit Our Website:  www.diamondkgypsum.com

Increase crop yield 
and improved quality. . .
Diamond K Gypsum
can provide the right
products to succeed!

Increase crop yield 
and improved quality. . .
Diamond K Gypsum
can provide the right
products to succeed!

• Premium 97 Solution Grade Gypsum
Improves soil structure and drainage  

 through pro� le (Spreadable Gypsum Available)
• Ultra Fines Sulfate of Potash 0-0-50
 Helps increase sugar content, enhances  
 color and appearance, for a more evenly  
 ripened crop
• KMS 0-0-22  22% K20 11% Mg  22% S

Helps balance soil fertility. 
• Aquadrive

Loosens soil surface tension, driving 
 your water to root areas where it belongs

Fertigation Solutions 
for the Orchard and Vineyard
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GOOD DEALS
Good deals… products and services for progressive growers

509.527.0526

 Tested & Certifi ed!
WSDA, OMRI, GAP, SQF

Delivered & Spread! 
30 or 30,000 tons • Orchard, Vineyard, Hops, Crops

COMPOST

An Organix / Hansen Soil Company

compostgrower services

FREE ESTIMATES FOR ORCHARD
REMOVAL/RENEWAL/EXCAVATION

Serving farmers for over 30 years
•Pull—Pile—Burn   •All Excavation Types   •Immediate Deep Replant Ripping 

BOB MEYER / FMF EXCAVATION

509-848-2550 • 509-949-2601

Member of Better Business Bureau

TREPANIER
EXCAVATING, INC.

Joe Trepanier, Owner
“Serving farmers for 45 years”
Tree & Stump Removal

• Vineyard Removal • Digging Mainline
• Land Clearing • Ponds • Demolition
• General Excavating  • Anchor Holes

• Track Hoe • Backhoe 
• Track & Rubber Tire Loader  

• Dump Trucks  • Clam Shell Buckets 
• Fans for Burning • Free Estimates

509-952-8684
509-678-4587

• Pescadero Gold 
 Mustard Seed Meal
• Mighty Mustard
 Cover Crop Seed
• Farm and Soil
 Consultation

Visit us online at:
www.farmfuelinc.com

Call us!
831-763-3950

Providing Soil
Amendments

and Consulting to 
Improve Soil Health

Providing Soil
Amendments

and Consulting to 
Improve Soil Health

coatings

equipment

CREATING
CONSISTENT QUALITY 
MANURE COMPOST

●  WSDA certified 
for application on 
organic crops

●  Meets G.A.P. requirements
●  Highest NPK and micro-

elements available 
in the industry

●   Increased organic matter 
and water retention

●  Reliable and dependable
source

●  Delivery available

Turned and monitored 
under W.O.R.C. 
guidelines and 

W.S.D.A. requirements

Orchard & Vineyard
SPREADING
AVAILABLE

Call Today:

509-840-4509 or 509-837-3151
1691 Midvale Road Sunnyside, WA  98944

midvalecattleco@gmail.com

A Division of Midvale Cattle Co. LLC

Vineyard/Orchard
Weed Control

WonderWeeder.com

Vineyard/Orchard
Weed Control

Cut or Eliminate Your
Chemical Weeding Costs!

See for yourself at:
WonderWeeder.com

MADE IN USA
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GOOD DEALS… products and services for progressive growers

IRRIGATION AND FROST CONTROL

For your nearest Orchard-Rite representative, visit our website: www.orchard-rite.com

® WIND MACHINES
Sales:

Lee DeLeeuw
Cell: 616-893-4507

Service:

Brad DeLeeuw 
Cell: 616-299-3992

Distributor 
of…

“Dependable
Frost

Protection”

SUPERIOR
WIND MACHINE SERVICE, INC. 

6919 Kraft Avenue • Caledonia, MI 49316 • 616-971-8177 • Fax: 616-971-8178


  

For your nearest Orchard-Rite representative, visit our website: www.orchard-rite.com

® WIND MACHINES
Sales: Service:

Virgil Anders • 509-945-3046 Darren Cort • 509-457-9196 ext 101
YAKIMA VALLEY, TRI-CITIES, OREGON YAKIMA VALLEY, TRI-CITIES, OREGON

Dana Morgan • 509-421-3494 John Vickrey • 509-662-2753 ext 201
WENATCHEE, OKANOGAN, N. COLUMBIA BASIN WENATCHEE, OKAN0GAN, N. COLUMBIA BASIN

Distributor 
of…

“Dependable
Frost

Protection”

For your nearest Orchard-Rite representative, visit our website: www.orchard-rite.com

®

Justin Landers
559-564-3114 

559-805-8254
559-972-9937
559-909-0008

Distributor 
of…

“Dependable 
Frost

Protection”

PACIFIC
DISTRIBUTING, Inc.

125 SOUTH BLAIR ROAD, WOODLAKE, CALIFORNIA  93286

Randy Quenzer
CENTRAL CA 

Jeff Thorning
NORTHERN CA

Chad Hymel
SOUTHERN CA

SALES: SERVICE:

RUSS SWYERS: 541-490-1928
JESS MUNOS: 541-400-4875
PO Box 1322 • Hood River, OR 97031

www.agheat.com

Create 30% MORE
useable heat with
50% LESS Fuel

Crop
Protection
in Orchards & Vineyards

Serving the Northern San Joaquin Valley 
and South Sacramento Valley

EQUIPMENT & PARTS 
BUY•SELL•RENT

NEW•USED
 Stockton Turlock Dixon

 209-460-0450 209-634-0450 707-678-4277

The Climate Stress Solution
Anti-Stress

550®

Frost & Freeze • High Temperatures
  Transplanting • Water Stress

800.678.7377 • customerservice@polymerag.com • www.polymerag.com
Helping growers for over 25 years

Improve Plant 

& 

Crop Performance

INSURANCE

This institution is an equal opportunity provider and employer.  

800.743.2125
northwestfcs.com

800-439-7533 www.sloaninsurance.com

Crop &
Farm

Insurance  

POSTS
509.833.3486

PRESSURE TREATED TRELLIS

DEPENDABLE QUALITY & SUPPLY

Order Now...

Yakima, Washington

www.sourcenetltd.com

HIGH DENSITY

Vineyard/Orchard
Weed Control

WonderWeeder.com

Vineyard/Orchard
Weed Control

Cut or Eliminate Your
Chemical Weeding Costs!

See for yourself at:
WonderWeeder.com

MADE IN USA

 

Evans Manufacturing Company, LLC 
Phone: 360.652.4200/Fax: 360.654.0600 
frontdesk@evansmfgco.com 
www.appletreeholder.com 

UNIVERSAL TRELLIS CLIP 
More uses than just apple trees... 
Hold Irrigation Tubing 

Support raspberries and other canes 

Save on labor! Reusable! Easy to use! 

Available in Two Sizes! 

Doug Button
Advertising 

Manager
509-853-3514

Rick Larsen
Advertising Sales
509-853-3517

Theresa Currell
Sales Coordinator
509-853-3516

1-800-487-9946
www.goodfruit.com
getit@goodfruit.com

By providing superior and  
ethical editorial content, 
we set the stage for your  

compelling message to be 
seen by growers. 

 Contact our sales 
department today.
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GOOD DEALS… products and services for progressive growers

PRUNINGORCHARD SUPPLIES

www.stokesladders.com

Contact us for a catalog.

Call Today
800-843-7775

The Stokes ladder 
is second to none

for quality 
of construction. 
• Aircraft Grade Aluminum
• Never A Plastic PartNEW 

Anti-Wear
3rd Leg

Pivot Hinge
Eliminates

Wear of Hinge

Family Owned
and Operated

for over 50 Years.

IRRIGATION/
FACILITY PONDS

Your Single Source
Geosynthetic Supplier!

Northwest Linings &
Geotextile Products, Inc.

Geomembrane Liners,
Floating Covers, Ba�  es,

and Installation.
Geotextiles, Geogrids, and More!

“Helping to Protect the Environment”

21000 77th Ave S
Kent, WA 98032

www.northwestlinings.com

253-872-0244

LABORATORY SERVICES

pacaglab.com   •   503.626.7943

Pacific Agricultural Laboratory

◆ Maximum Residue Level (MRL) Analysis, 
Both Domestic and International

◆ Improved and Expanded 2016 
MRL Profile for Cherries, Tree Fruits, 
and Berries is Now Available

◆ ISO/IEC 17025:2005 Accredited, Serving 
Growers and Processors for Over 20 Years

◆ New and Expanded Laboratory for 
Even Better Service

Specialists in Pesticides Residue Analysis

Our fields are planted  
with the most popular  

semi-dwarf & dwarf varieties:
M.7/M.26/M.9 EMLA  n  BUD 9  n  M.9 NAKB T-337  

NIC® 29  n  PAJAM 2®  n  GENEVA 202/30/16/11

Specializing in clonal fruit tree rootstock and cuttings,  
and fruit tree seedling rootstock.

503 -263 -6405  To l l  F r e e  1 -800 -852 -2018

like our rootstock, 
our service will grow on you.
all fruit tree rootstock is  
oregon certified virus free. c a n b y ,  o r e g o n

see our newly updated website, with all of our offerings &

availabilities at www.willamettenurseries.com 

Come see us at the 
Farwest Show - Booth #18015

Quality Oregon-Grown Rootstock

& Seedlings for Fruit, Flowering,

and Shade Trees.

Since 1982, Specializing in Apple,
Cherry, Plum, and Pear Rootstock.

email: copenhavenfarms@comcast.net www.copenhavenfarms.com
12990 SW Copenhaven Road • Gaston OR PH 503-985-7161 • FAX 503-985-7876

CopenHaven Farms NurseryCopenHaven Farms Nursery

NURSERY STOCK

Banning

We have over 55 years 
of experience

in the nursery business.
Now taking  growing contracts

for the following varieties:

• Ultima Gala  USPP #13,753

• Banning Red Fuji  USPP #16,624

• Honeycrisp™  USPP #7197

Your variety…Our roots
Most all rootstocks!

4000 Grant Road, East Wenatchee., WA 98802

509-884-7041

Quality 
Fruit
Trees

ORCHARDS & NURSERY

Growing apples, pears, and cherries 
for your commercial orchard needs.

CONTRACT GROWING AVAILABLE
CONTACT TYLER, KEVIN, OR THERESA

509-248-4315
Your one-stop source for tree fruit varieties and rootstocks!

If we don’t grow
it, we can help 

you find it!

bftnursery@brandtsfruittrees.com • www.brandtsfruittrees.com
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CLASSIFIED 509-853-3520
800-487-9946
509-853-3521 fax
getit@goodfruit.com

BINS
OVS MacroBins. The original PNW 
distributor offering the full range of 
MacroBins. 800-653-2216 Ext. 1, www.
ovs.com.

BIRD CONTROL
WILSON IS THE LEADER in custom 
bird netting programs for all types of 
crops. Full line of bangers and bird 
irritant items. Call 509-453-9983.

NATURAL CONTROL. The Ameri-
can Kestrel Falcon will give you LOW 
COST bird control. Call Ben at Orchard 
Guard: 509-910-6598, www.orchard 
guard.com.

GUARANTEED BIRD CONTROL Try 
Bird Gard for an entire year. If you 
are not completely satisfied, simply 
return it for a complete refund of your 
purchase price. 888-332-2328 www.
BirdGard.com.

FLOCK FREE BIRD Control – proven 
techniques based on science and biol-
ogy that drive birds from the crop with 
no harm to the birds. High tech, high 
quality products made in the USA. Let 
us design a program for your orchard 
– Steve, 208-660-7668, steve@flockfree.
com, www.flockfree.com.

BLUEBERRY PLANTS
BLUEBERRY NURSERY STOCK. Our 
focus is customer success. Best variety 
selection. Plants available now. Impec-
cable service and grower support. Fall 
Creek Nursery, www.fallcreeknursery.
com, 800-538-3001.

FROST PROTECTION
FROST OR FREEZE protection got 
you down? Warm up with AgHeat’s 
propane heaters to protect your crops. 
Call or e-mail, agheat@gmail.com, 
541-400-4875. www.agheat.com.

FRUIT TREES
TREES STILL AVAILABLE for 2017, 
2018, & 2019. Supplies are going to 
be very limited, so order today! Rep-
resenting the nation’s PREMIER fruit 
tree nurseries. Stan Peterson Fruit 
Tree Sales, (cell) 231-499-9292, 888-
333-1464. stan@fruit-treesales.com,  
www.fruit-treesales.com. 2574 S. Bene-
dict Road, Ludington, MI 49431.

QUALITY TREES for quality growers, 
sales agent for Van Well Nursery and  
C&O Nursery. Mike Anderson, 509-952- 
3538. 

FUMIGATION
TRIDENT AGRICULTURAL Products, 
Inc., specializing in soil fumigation 
for orchards, vineyards, hops, ber-
ries, nurseries, and other crops. Hood 
River or The Dalles, 971-563-8848; 
Yakima and Wenatchee, 509-728-2004; 
Columbia Basin, 509-731-5424; Okan-
ogan Valley, 509-828-0691; Northwest 
Washington, 360-630-4285.

CUSTOM ORCHARD Fumigation 
Re-planting? No job too small. Call 
now to schedule your applications. 
509-687-9572. Serving all of Wash-
ington. Visit us at CustomOrchard 
Fumigation.com.

GRAFTING
SALVADOR ZARAGOSA professional 
grafting, chip budding, and budding 
bench grafting. We guarantee 95% 
take. Mobile, 509-961-2986.

PROFESSIONAL GRAFTING and ser
vice. Small and large acreage. 20 years’ 
experience. Jose Mendez, 509-584-
0034 or (mobile) 509-949-1321.

GRAFTING AND BUDDING supplies. 
Two types graft machines, waxes, bud-
ding rubbers. Top of the line grafting 
knives, online www.wilsonirr.com, 
509-453-9983.

GARY McMONAGLE Grafting, growing 
for 30 years with over 20 million field 
grafts of experience, including millions 
of chip buds and bench grafts. 509-
669-1686.

Ernesto Zamora (Ernie’s Grafting), 
professional service, 18 years quality 
experience. Immediate and long-term 
satisfaction guaranteed. 509-322-2325 
or 509-689-0569.

Scionon® Grafting tools, Bio-
Graft™ tape, Bud Clips and other 
innovative nursery, grafting supplies 
and equipment. Exclusive US/Can-
ada distributor. Download our cata-
log and view our YouTube videos at  
www.GraftingSystems.com. Toll free 
800-386-5600. Cell 269-921-6892. Ask 
for Matt Moser.

GROWER HOUSING SUPPLIES
STURDY METAL BUNK beds and 
mattresses for H2A farm worker hous-
ing. Two week lead time from order 
to delivery. Free on-site delivery with 
larger orders. Call Crown Furniture, 
Wenatchee, WA, 509-663-4814 or 509-
670-4011; fax 509-663-6326; or e-mail 
crown1@nwi.net today for a quote. 

ORCHARDS FOR SALE
PROSSER, 18 ACRES cherries, shop 
and wind machine. Wine Country 
Road, 295K, serious inquiries only. 
509-760-5484.

68 ACRES CHERRIES, 36 acres Bings, 
17 Rainier, 10 Sweetheart, 5 Skeena, 
1 Lapin. Hydrocooler, cold storage, 
loading dock. 8 wind machines, fully 
equipped, turnkey, Bridgeport,WA 
area. 2016 crop negotiable. 509-860-
1412, 509-669-0422, $1,900,000.

ORCHARD lease wanted
LEASING FARMS? Dedicated and 
experienced farmer interested in 
leasing apple, cherry, and pear farms 
in Eastern Washington. Call 509-480-
2196.

ORCHARD SUPPLIES
WILSON IS YOUR SOURCE for all 
types of fabric and plastics used in 
farming. Shade, wind screens, green-
house films, and mulches. 509-453-
9983.

WILSON’S HIGH Spanish style green
house tunnels. Early and increased 
production and crop protection. www.
growtunnel.com. 800-232-1174.

TRELLIS SUPPLIES. Largest manufac-
turer direct selection available: Jim‘s 
Supply, euro posts, organic wood, PWP 
wood posts, Davis wire, ToughStrand 
fencing, bamboo, and more.  800-653-
2216 Ext 1, www.ovs.com.

ORCHARD REMOVAL
PUSH, PILE, BURN. Services for 
orchard and tree removal, also ripping 
and discing available. Yakima Valley 
509-379-1166.

PACKING EQUIPMENT
USED PACKING EQUIPMENT: We 
specialize in meeting your needs for 
used cherry, apple, and soft fruit pack-
ing and hydro cooling equipment. We 
custom fabricate as well. Call 206-321-
8378.

PORTABLE HYDROCOOLER and 
small cherry line with sizer and cluster 
cutter, could be used as Rainier line. 
206-321-8378.

FOR SALE: Nest/Stack harvest-
ing lugs. Herb Barber & Sons, (800) 
388-5384 or (716) 326-4692, e-mail:  
sue@herb-barber-sons.com,www.herb-
barber-sons.com.

USED AWETA APPLE Sorter complete 
line for sale, like new custom water 
dump, wax, dry, Aweta Rollerstar 
1/12+1 with color mapping and sizing 
camera system. Auto baggers, label-
ers, tray pack conveyor tables, sticker  
system all included — complete  
package. Installed in 2007, located  
in Wisconsin, Andy Ferguson, Fergu-
son’s Orchards 612-296-3793 andy. 
ferguson@fergusonsorchard.com

4-STREAM MMC Mechanical Grader, 
includes: weigh bridge, dry dump, 
washer, round table, conveyors, etc., 
complete system. Good for starters or 
fruit market systems. $110,000 OBO, 
must sell, please call David 616-299-
2705 or Valerie 616-299-2906.

ROOTSTOCKS
TRECO® ROOTSTOCKS mean quality. 
Buy from the industry leader. TRECO 
has supplied 60 percent of the nation’s 
malus rootstock needs to the nurser-
ies for more than 70 years. Go directly 
to the source and buy the rootstocks 
trusted and preferred by the major 
nurseries: TRECO; PO Box 98, Wood
burn, OR 97071. Ph: 1-800-871-5141; 
fax: 503-634-2344; e-mail: rootstocks@ 
treco.nu or website: www.treco.nu.

CARLTON PLANTS, LLC is a quality 
grower of virus-certified rootstocks 
and seedlings for fruit, flowering,  
and shade trees. Apple: M9-NIC,  
M26, M7, M25, MM106, MM111, 
domestic. Cherry: Mazzard, Mahaleb. 
Pear: calleryana, communis. Plum: 
M29C, St. Julian. For questions or to 
place an order, please call our sales 
department, 800-398-8733 or fax 800-
442-1452.

COPENHAVEN FARMS NURSERY. 
“We’re at the Root of The Business.” 
Quality Oregon-grown rootstock and 
seedlings for fruit, flowering, and 
shade trees. Specializing in virus-free 
apple, cherry, plum, and pear root-
stock since 1982. Christopher and 
Marilyn Dolby 503-985-7161; Fax: 503-
985-7876. E-mail: copenhavenfarms@
comcast.net, www.copenhavenfarms.
com.

FIRDALE NURSERY, certified apple 
rootstocks: EMLA.7, EMLA.106, 
EMLA.111, M.9 (337) and BUD 9. Bea-
verton, OR. 503-628-2755.

WILLAMETTE NURSERIES offers 
Oregon-grown, virus-certified fruit 
tree rootstock, including popular M.9 
clones and other dwarf and semi-
dwarf varieties, and fruit tree seed-
lings (apple, cherry, pear & plum.)  
Excellent quality, reasonably priced. 
Outstanding service. Visit us at:  
www.willamettenurseries.com. Wil-
lamette Nurseries, 25571 S. Barlow 
Road, Canby, OR 97013. 800-852-2018,  
503-263-6405. E-mail: willamette@
canby.com.

Certified virus free M9-T337/
other rootstock for Spring 2017 deliv-
ery. Order now while supply lasts. Call 
Greg Benner, TreeLogic USA, LLC at 
509-833-3486 anytime to reserve your 
stock! Since 1972.

SPRAYERS
COMPLETE LINE of sprayers. Swihart 
Sales Company, Quinter, KS. 800-864-
4595, www.swihart-sales.com.

STAKES / POSTS / POLES
QUALITY PAYS—Princeton Wood Pre
servers pressure-treated posts, poles. 
Quoted by truckload. P.O. Box 1269, 
Penticton, B.C., V0X 1W0 Plant phone: 
250-295-7911; toll free, 877-797-7678. 
E-mail: elizabeth@pwpost.com. Web:  
www.pwppost.com. 

Panhandle FOREST PRODUCTS:  
Quality posts, poles, and stakes. 
CCA pressure-treated, with delivery.  
Partial loads. 888-289-7678; www.pan 
handle.com.

POSTS, POLES, AND STAKES: Pres
sure treated in the USA. Various sizes 
and lengths. Untreated available for 
organic growers. Jasper Enterprises, 
Inc., P.O. Box 102, Chattaroy, WA 
99003; phone 800-238-654, or e-mail  
sales@ jasper-inc.com.

STEEL APPLE and grape trellis. 
Custom systems available. Bam-
boo, treated wood, top of the line 
quality and service. Online cata-
log. Wilson Vineyard and Orchard 
Supply, Yakima, WA. 509-453-9983,  
www.wilsonirr.com.

Trellis Supplies. Largest manufac-
turer direct selection available: Jim’s 
Supply, Euro posts, organic wood, 
PWP Wood Posts, Davis Wire, Tough-
Strand Fencing, bamboo and more.  
800-653-2216 Ext 1, www.ovs.com.

 TREE SPREADERS
BEST PRICING: notched and nailed. 
Wilson, 509-453-9983.

“V” SPREADERS. treeform@sympatico.
ca, 519-599-2299, or John DeMartini, 
209-484-8502 and ryan@firmanpollen.
com (western contacts).

TREE TRAINING
TREE TRAINING and trellis supplies 
online at www.wilsonirr.com. 

TRELLIS SUPPLIES
Largest manufacturer direct 
selection available: Planting guide-
lines, trellis designs and products and 
more. Visit www.ovs.com to download 
your free copy!

WIND MACHINES
CHINOOK WIND MACHINES, sales/ 
service. All makes, new/used. H.F. 
Hauff Company, Inc., 509-248-0318.

CASCADE WIND MACHINE Service, 
distributor of Orchard-Rite® wind 
machines. P.O. Box 9308, Yakima, 
WA 98909, phone 509-457-9196; 
Wenatchee, WA 509-662-2753; British 
Columbia, 250-495-7245.

WIND MACHINE SALES: sales/ser
vice, new and used wind machines. 
509-877-2138.

wine GRAPE plants
WINE GRAPE PLANTS for sale. Caber-
net Sauvignon #8, Syrah Phelps clone. 
509-832-2066, Jeff.
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Neil Garrison
grower / Sunnyside, Washington
age / 32

crops / Cherries, wine and juice grapes, row crops, corn

business / Farm manager of Dalkeith Farm

family background / Neil studied business and worked with 
the National Oceanic and Atmospheric Administration 
(NOAA) and maritime companies around the nation before 
returning to join his father, Tom Garrison, on the family 
farm about eight years ago.

“

“

“

“

How did you get your start?

I grew up out here and was working in the fi elds pretty regularly, 
 moving hand lines, sprinklers, all types of chores. Growing up in a small 
town in an isolated area, when I was older I was excited to leave and 
see the world. I went off to college then got into the maritime industry. 
Through that, I was able to see and  experience a lot of things away from 
the farm. After a number of years  doing that I recognized the value of what 
was here at home: from the lifestyle that it offered to some of the benefi ts 
of working the land and working with your family.  

What was the fi rst thing you had to learn?

Some of the things that I needed to get under my belt were irrigation 
steps. Water use, especially in tree fruit and wine grapes, was really new to 
me, and I didn’t have a lot of understanding of how it all works. It was one 
of the fi rst things I studied up on as soon as I returned home. Irrigation 
is a priority in the summer because nothing grows without water in 
the West. 

What challenges do you face?

One of the biggest challenges was learning how 
to function  professionally with your parents as a 
member of a  business, rather than, ‘Oh, it’s my 
dad telling me to go do my chores again,’ men-
tality. Figuring out how to work with a parent 
was a huge personal challenge that fi rst year 
or two. I had to think of my past work outside 
of the farm and think, ‘If this wasn’t my 
dad and this was one of my other bosses, 
how would I be handling this situation 
right now? Would I be getting fi red up 
or would I take the advice and move on 
with my day?’ Once I started doing that, 
our workplace dynamic changed and 
things became a lot easier. 

How do you approach diversifi cation?

Diversifi cation forces you to focus 
your plan, because when you are overly 
diversifi ed, it leads to real management 
headaches. We’ve found when we had 
too many irons in the fi re, we needed 
to bring the number of crops down a 
bit. We eliminated apples because it 
was pulling us in too many directions 
at once.

“Being diversi�ied ... you 
really do have to be good 
at a bunch of different 
things.
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More from this interview 
and other Young Growers 

at goodfruit.com/yg.
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APPLES on BUD 118

• Gale Gala® 

• Scarlet Spur II 

   Red Delicious

APPLES on EMLA 106

•  Adams Apple® 

   Red Delicious

• Scarlet Spur II 

   Red Delicious

APPLES on EMLA 111

• Lodi

• Adams Apple®

   Red Delicious

• Scarlet Spur II 

   Red Delicious

APPLES on EMLA 26

• Gale Gala®

• Honeycrisp

• Scarlet Spur II 

   Red Delicious

APPLES on EMLA 7

• Redfield™ Red Braeburn

• Idared

• Red Jonaprince™ Jonagold

APPLES on M 9 (RN.29)

• Gale Gala®

CHERRIES on MAZZARD

• Benton™

• Black Republican

• Early Robin®

• Lapins

• Regina™

• Skeena™

• Stella

PEACH on SEEDLING

• Red Globe

APRICOTS on SEEDLING

• Goldbar™ 

• Goldstrike™      

If you don't see what you need, CALL US!

Adams Apple®
Early Robin®Early Robin®

Redfield® Red BraeburnRedfield® Red Braeburn

*Visit our website for Complete Cultivar, Variety and Plant Patent Information.

Gale Gala®Gale Gala®

Adams Apple®

Available NOW for Immediate Delivery




