
BRAMBLE Volume 35, Issue 3 
Autumn, 2020

The NewsleTTer of The NorTh AmericAN rAspberry & blAckberry AssociATioN, iNc.

the

Research Foundation 
Request for Proposals 
NARBA’s North American Bramble Grow-
ers Research Foundation (NABGRF) will 
be issuing its Request for Proposals in 
October for proposals for 2021 funding. 

The Foundation’s Trustees and Re-
search Committee are currently review-
ing last year’s priorities to determine 
if changes are warranted. If you have 
suggestions, contact the Foundation’s  
coordinators or trustees (see newsletter 
back page).

The Foundation’s pool of funds 
depends on donations from nurseries, 
industry, and individuals. Please consider 
making a donation. Your donation this 
year will support next year’s research. 
Learn more here: www.raspberryblack-
berry.com/research-foundation/

NARBA’s 2021 Conference 
Will Be Virtual
Due to ongoing concerns about travel and 
large gatherings because of the COVID-19 
pandemic, the NARBA Board of Directors 
has made the decision to take our 2021 
conference virtual. 

The conference will take place during 
the same time frame as originally planned 
(February 21-25, 2021), with some ac-
tivities potentially starting earlier in the 
month. Watch for more details and regis-
tration information later this year.

Yes, we’ll miss the chance to hug old 
friends, meet face-to-face, linger over 
meals together, and explore the area. On 
the other hand, we won’t have to deal 
with the time and expense of travel and 
hotels. And a virtual conference means 
that those of our members who might 
never come to a “live” conference will be 
able to participate. 

We’re quite excited about the oppor-
tunities for engagement and creative pro-
gramming that a virtual conference will 
allow. This year, for example, the team 
working on our “Fundamentals of Pro-
duction” workshop has already started 
developing a multi-session, multi-day, 
interactive virtual course instead! We’ve 
seen this summer how some of our exten-
sion partners have been doing some very 
successful webinars.

We’ll be building in interactive discus-
sions, one-on-one networking, opportu-
nities for meetings with suppliers, and 
some virtual socializing (bring your own 
beverage). 

Looking ahead to 2022: We are also 
very pleased that we have been able to 
reschedule our planned Gaithersburg, 
Maryland conference for February 21-24, 
2022. This area has some great farms we 
can feature on the tour, plus the USDA Ag 
Research labs in Beltsville. There will be 
a trade show and educational sessions 
on production, marketing, and research, 
and, because we will be located so close 
to Washington, DC, this conference will 
include a strong focus on policy and leg-
islation – including the opportunity to 

visit your Congressional representatives. 
This very special conference will be worth 
waiting for. 

What about Savannah? We looked 
at combining our conference with the 
January 2021 Southeast Regional Fruit 
and Vegetable Conference in Savannah 
(NARBA had its 2019 Annual Meeting 
here), but decided in the end that hav-
ing our own virtual conference was the 
best way to go. NARBA is still involved in 
planning the caneberry track for that con-
ference (see page 11). It is not yet clear 
whether this regional conference will be 
live, virtual, or a hybrid.

How you can help 
•	If you participate in other virtual events 

over the coming months, notice what 
goes well or special features we might 
want to emulate. Then, tell us!

•	If other conferences’ conference naviga-
tion/registration apps seems to work 
well and are clear and user-friendly, 
tell us about it. We’re still shopping for 
the best platform to use. (This is what 
we will be wrapping around the actual 
Zoom sessions). 

•	Take photos and video! Let’s bring our 
farms and research plots alive in the 
virtual world. Let’s get out of our homes 
and	offices	and	take	some	tours.

•	If you have suggestions for topics or 
speakers or are interested in present-
ing, let us know.

Please contact our conference program 
coordinator, Jill Bushakra, at jillb.narba@
gmail.com or NARBA Executive Secretary 
Debby Wechsler at info@raspberryblack-
berry.com or 919-542-4037 with your 
comments and suggestions. t
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Briefly Speaking
Greetings! My name is Darren Sinn and I represent Region 7 (West) on the Executive 
Council. I work for the fruit marketing company Berry Fresh as a Business Manager 
and am a third-generation blackberry farmer from Oregon’s Willamette Valley. While 
NARBA represents a wonderful mix of raspberry and blackberry growers and appreci-
ates	both	commodities,	my	focus	and	experience	is	specifically	in	blackberries.	

The 2020 season will go down in the books as a turbulent but successful season. Do-
mestic fresh market blackberry supply was very strong out of the Southeast/Califor-
nia	before	drying	up	during	the	summer	months.	Markets	reflected	the	supply	with	
sluggish pricing in May/June and then rebounded to high pricing in July/August. In the 
frozen market, COVID-19 caused major retail pull in early spring. This cleared out any 
remaining inventory of blackberries from the prior season and led to high demand for 
the new crop. 

Here	in	the	Pacific	Northwest	(PNW),	most	of	our	blackberries	are	mechanically	har-
vested for the process/frozen industry. This supply channel relies on a handful of pro-
cessing plants to freeze the berries. In late May a major COVID-19 outbreak occurred at 
a freezing facility that processes 15-20% of the crop. At the time, it seemed like a bad 
omen of things to come. Fortunately, the plant was back onboard prior to berry har-
vest, and no other outbreaks occurred during harvest. 

Overall the PNW blackberry crop volume was down. There were two main drivers for 
this: winter damage and a reduction in acreage. The PNW industry has been push-
ing growers to move from traditional thorny varieties (Marion, Kotata, etc.) to new 
thornless varieties (Columbia Star, Black Diamond, etc.). This presented a major cost to 
growers who already felt stretched by price stagnation and increased labor. In 2018-
2019 many growers in Oregon pulled out their blackberries to plant hemp. The impact 
of	this	acreage	reduction	was	first	felt	in	the	2020	harvest.	Add	in	some	winter	dam-
age, and the 2020 crop is forecast to be down 30% from its 10-year average. Grower 
pricing is up and seems to be settling out around $.75-$0.95/lb for machine harvested 
bulk fruit. With the collapse of the hemp market and better blackberry pricing, many 
growers appear to be turning back to blackberries. New plantings are up, and volume 
is expected to rebound in the 2022 harvest season.

Commercial fresh market blackberries were in short supply during July and August. 
This is the second year in a row that supply did not meet demand in this window. Spot 
market pricing of over $20 per 12/6 oz was common. Many marketers were willing to 
pay	more	than	their	sell	point	to	fulfill	their	retail	contract	obligations.	The	summer	
window is still characterized by low volumes and poor quality. One way the industry 
is looking to solve the quality issue is to source blackberries closer to retail distribu-
tion centers. It is exciting to see commercial blackberry growers popping up in places 
like Ohio. Minimizing travel time not only saves on freight but ultimately puts a better 
product in the hand of consumers. 

With the 2020 harvest in the rearview mirror, we can look to the future. There is a lot 
of great work being done at our universities and private breeding programs to improve 
blackberries. These new varieties have the potential to change consumer opinion of 
blackberries. Better consumer experiences will lead to increased demand for black-
berries 52 weeks a year. The last 20 years have seen domestic consumption of black-
berries grow from 60 million pounds in 2000 to 300 million pounds in 2020. That is 
incredible growth that we can all be proud of. No matter how big your farm is, we can 
all play a role in driving the next 20 years of growth in this industry.

   By Darren Sinn, NARBA Region 7 Representative
   Berry Fresh/Oregon Raspberry & Blackberry Commission
   Silverton, OR

E V E N T S

Visit www.raspberryblackberry.com for 
our most up-to-date list of events. To have 
events of interest to our members or the 
public listed, contact the NARBA office. 
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December 2-4, 2020: Western Wash-
ington Small Fruit Conference and 
Trade Show. Going virtual, registration 
opens soon. For more information, visit 
https://www.wasmallfruit.com/
December 14-16: Northwest Small 
Fruits Research Virtual Conference. 
Hosted by the Northwest Center for Small 
Fruits Research. Details and registration 
not yet available.
January 7-10, 2021: Southeast Region-
al Fruit & Vegetable Conference, with 
Caneberry track of sessions on January 
7-8 coordinated by NARBA. See https://
seregionalconference.org/ and page 11 of 
this newsletter for more information.
February 21-25, 2021: NARBA’s An-
nual Conference (virtual). More infor-
mation to come.
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It’s an Honor!
NARBA would like to recognize several 
of our members who have recently re-
ceived awards and honors. Some of these 
have been mentioned previously on our 
Facebook page or in our E-Newsletter, but 
we are pleased to gather them all here as 
well.
Ouachita black-
berry, a 2003 
thornless variety 
from the University 
of Arkansas System 
Division of Agricul-
ture, received the 
Outstanding Fruit 
Cultivar Award 
from the Fruit 
Breeding Profes-
sional Interest Group of the American So-
ciety of Horticultural Science. The award 
went to blackberry breeder John Clark, 
and his predecssor, Jim Moore, at the Uni-
versity of Arkansas. 

The Outstanding Fruit Cultivar Award 
recognizes noteworthy achievements in 
fruit breeding and highlights a modern 
fruit	introduction	that	has	a	significant	
impact on the industry. The award was 
presented July 24 during the ASHS Fruit 
Breeding Professional Interest Group 
meeting, which was held virtually this 
year. The award has been presented since 
1987 to noteworthy cultivars,

“Ouachita has been the most impor-
tant variety from our fruit breeding pro-
gram,” said John Clark, Almost 5 million 
plants have been propagated and sold, 
based on reports from licensed propaga-
tors, who sell the plants to nurseries and 
commercial fruit farms. An earlier award 
winner, Navaho, had nearly 2 million 
plants sold.

“Ouachita contributed substantially to 
the establishment of a commercial ship-
ping market blackberry industry in the 
eastern U.S., especially in the South, in the 
years following its release in 2003,” Clark 
said.	“The	specific	traits	of	importance	
were	retention	of	berry	firmness,	low	
leakage of berries, and reduced reversion 
compared to other cultivar choices at the 
time,” he said. “Ouachita has also been 
very popular with local-market growers,” 

 The variety is widely adapted to and 
has also been licensed for sale in Japan, 
several South American countries, Austra-
lia, South Africa and Europe. 

NARBA member 
Bob Black of Cato-
ctin Mountain Or-
chard in Thurmont, 
MD, was recently 
selected Ameri-
can Fruit Grower 
magazine’s Apple 
Grower of the Year. 
One of the many 
caneberry grow-
ers who also raise tree fruit, he’s been 
a NARBA member since 2009. We hope 
he and his farm will be part of our 2022 
conference in Gaithersburg, MD – it’s not 
too far away! Learn more about the award 
here: www.growingproduce.com/fruits/
apple-grower-of-the-year

Three people in our caneberry commu-
nity have been selected by Fruit Grower 
News/Vegetable Grower News for their 
Fruit + Vegetable 40 Under 40 Class of 
2020 recognition program this year: It is 
great to see caneberry folks well repre-
sented!  
Darren Sinn serves 
as Region 7 Rep-
resentative on our 
Executive Council.  
His family raises ber-
ries in Oregon, and 
he currently works 
for wholesale mar-
keter Berry Fresh and 
serves on the Oregon 
Raspberry & Blackberry Commission.  
NARBA nominated Darren,
Margaret Worthington works in black-
berry breeding (and 
muscadines and 
peaches) at the Uni-
versity of Arkansas 
and is a NARBA mem-
ber; she led a major 
blackberry planning 
meeting at our con-
ference in St. Louis in 
March 2020.
Also recognized was entomologist Han-
nah Burrack at NC State University. She 
is a frequent speaker at NARBA confer-
ences on caneberry pest research and 
management, and has led several major 
multi-state projects on SWD.
The Fruit + Vegetable 40 Under 40 Class 
of 2020 will be honored at the Great 
Lakes Fruit, Vegetable & Farm Market 
EXPO, and recognized in the October 

Bob Hall of Bush-N-
Vine Farm in York, SC 
is this year’s Swisher 
Sweets Farmer of 
the Year for South 
Carolina. The farm 
raises strawberries, 
blackberries, rasp-
berries, blueberries, 
peaches, and vegetables, and was one of 
the earliest adopters of row covers and 
tunnel production for small fruit. Bob will 
be competing against farmers from other 
states in the Southeast for the overall 
2020 Swisher Sweets Farmer of the Year. 
The winner will be announced at the Sun-
belt Ag Expo in October 2020.

Berrying On
A special shoutout from NARBA to all 
the berry researchers and extension 
agents who have done their best to carry 
on during the pandemic, despite travel 
restrictions and social distancing. Here’s 
one example. Dr. Gina Fernandez at NCSU 
says, “During the peak of the lockdown it 
was	me	going	out	to	the	field	at	the	Central	
Crops Research Station in Clayton and 
bringing back the strawberries from the 
advanced trials to my home.  I would weigh 
the strawberries in the garage, and my 
daughter would help me take the measure-
ments.” See the story here: https://cals.
ncsu.edu/news/berrying-on/

2020 issue of Fruit Growers News. Learn 
more here: https://fruitgrowersnews.
com/40under40/.
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813.752.5111
GrowerInfo@WishFarms.com

Narba
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Autumn  
Caneberry Chores

This list was developed by Dr. Gina Fer-
nandez, Small Fruit Specialist at NC State 
University, and reviewed and revised with 
the assistance of Dr. Marvin Pritts at Cor-
nell. Chores and timing may be somewhat 
different in your area or for your cropping 
system. For detailed recommendations for 
the Pacific Northwest, subscribe to The 
Small Fruit Update (www.nwberryfounda-
tion.org/SFUsignup.html).
Plant growth and development

 � Primocanes continue to grow but slow 
down.

 � Flower buds start to form in leaf axils 
on summer-fruiting types.

 � Carbohydrates and nutrients in canes 
begin to move into the roots.

 � Primocane fruiting types begin to 
flower	in	late	summer/early	fall	and	
fruit matures until frost in fall.

 � Primocane leaves senesce late fall.
Harvest

 � Harvest primocane-fruiting raspberries.
 � Harvest primocane-fruiting blackberries.

Pruning, trellising
 � Remove	spent	floricanes	as	soon	as	
possible after harvest is complete.

 �While optimal time to prune is after 
the coldest part of the winter is over, 
pruning can start in late fall if plant-
ings are large (late winter for smaller 
plantings). 

 � Start trellis repairs after plants have 
defoliated.

Tunnels
 � Remove coverings on three-season 
high tunnels.

 � Do not completely close up four-season 
tunnels during autumn so plants can 
harden for winter. Allow air to move 
through from sides of tunnels.

Weed management
� Many spring and summer weed prob-

lems can be best managed with fall- 
and winter-applied preemergent her-
bicides. Determine what weeds have 
been or could be a problem in your 
area. Check with your state’s agricul-
tural chemical manual and local exten-
sion agent for the labeled chemicals 
best for controlling these weeds. 

Insect and disease scouting
� Continue scouting for insects and 

diseases and treat with pesticides if 
necessary (follow recommendations 
for your state). 

 � If harvesting, maintain SWD spray 
schedule.

 � Remove	damaged	canes	from	field	as	
soon as possible to lessen the impact 
of pests. 

Planting
 � Growers in southern areas can plant in 
the fall.

 � In cooler areas, prepare list of cultivars 
for next spring’s new plantings and 
plan your order. 

 � Consult NARBA’s nursery list in this 
newsletter. Another list is at https://
blogs.cornell.edu/berrynurseries/

Nutrient management
 � Take soil tests to determine fertility 
needs for new spring plantings. 

 � Non-nitrogenous fertilizers are best ap-
plied in the fall to established plantings. 

 � If soil is bare, plant an overwintering 
cover crop (e.g. rye) to build organic 
matter and slow soil erosion.

Marketing and miscellaneous
 � If you are harvesting this fall, be sure 
you have COVID-19 plans for your 
farm, addressing issues such as worker 
health, social distancing, masks, cus-
tomer communication, etc. Find out 
and	follow	any	specific	requirements	
for your state or locality. NARBA has 
compiled a list of resources on our 
website at www.raspberryblackberry.
com/covid-19-resources/. There is 
also a link at the home page.

 � NEW! See guidelines for agritourism 
under COVID-19 here: https://small-
farms.cornell.edu/resources/farm-re-
silience/best-management-practices-
for-agritourism-covid/ (and in the list 
of resources on NARBA’s website).

 � In the Southeastern U.S. near the 
Atlantic coast, prepare for hurri-
canes and assess damage afterward. 
Some tips from NCSU can be found 
at: https://teamrubus.blogspot.com/
search?q=Hurricane

 � Order containers for next season.
 � Make contacts for selling fruit next 
season.

 � Plan on participating in winter state 
and regional grower meetings and in 
NARBA’s virtual annual conference in 
February. 

Grants for Farmers
NARBA members may want to consider 
applying for a grant from the Sustain-
able Agriculture Research and Educa-
tion (SARE) program. Several NARBA 
members have received these grants in 
the past. Besides offering grants to ag 
professionals and community, SARE has a 
competitive producer grant program that 
farmers can apply for directly, and others 
for farmers and research/extension work-
ing in partnership. 

SARE	defines	“sustainability”	broadly:	
profit	over	the	long	term;	stewardship	of	
our nation’s land, air, and water; and qual-
ity of life for farmers, ranchers, and their 
communities. The goal of the producer 
grant program is for farmers/ranchers to 
conduct projects to solve challenges and 
problems they face, and develop informa-
tion on what works and doesn’t work so 
that	other	farmers	can	benefit	from	the	
results of the funded project. 

 SARE is divided into four regions, and 
each regions administers its own grants 
programs on its own schedule. Check out 
the SARE website at www.sare.org to see 
which	region	you	are	in,	find	out	what	
they are offering, and see information 
from past grants. Here’s what’s coming up 
this fall: 
•	North Central: Farmer Rancher Grant 

Program, due December 3
•	Northeast: Farmer Grant Program, 

due Nov. 17
•	Western: Farmer/Rancher due Nov 2, 

and Professional + Producer, due Nov 4. 
•	Southern: Producer Grants (Request 

for Proposals has not yet been posted, 
usually due in November)

Know someone who would benefit 
from a NARBA membership? 
Anyone joining now will receive membership 
through 2021 plus two 2020 newsletter 
issues. Introductory memberships are only 
$50 and gift memberships are just $35/ea. 
See https://www.raspberryblackberry.com/
about-narba/
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YOUR PARTNER FOR
EXCELLENT SERVICE
Join our close-knit family of

the best growers in the world

Giumarra offers world class logistics,
transportation, and marketing services

to a select group of very special
growers from around the globe.

To learn more about how to
join the Giumarra family,

please contact:

Tom Richardson
562.308.5480

Tom.Richardson@giumarra.com

Alan Abé
610.268.0286

Alan.Abe@giumarra.com

Giumarra.com • NaturesPartner.com
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Impacts of COVID-19
Edited from an article by Elise-Marie 
Steenkamp for HortGro (www.hortgro.
co.za)
The impact of COVID-19 on the world, 
economy, and consumers can be equated 
to a meteor hitting earth. It has changed 
everything, but will those changes have 
a lasting effect? Local consumer reports 
indicate that people avoid malls, refrain 
from impulse buying, and are serious 
about value for money. The uncertain 
environment forces consumers to count 
their cents.

A recent McKinsey consumer behav-
ior	research	report	identified	ten	consum-
er trends in the United States that they 
argue are here to stay. According to the 
report, COVID-19 has profoundly changed 
consumer behavior. The researchers 
highlight the following broad concepts 
impacting societal trends:
•	Flight to online
•	Shock to loyalty
•	Need for hygiene transparency
•	Back to basics and value

•	Rise of the homebody economy
The ten consumer trends that are here to 
stay are:
•	Online shopping
•	Millennials and high-income earners 
are	first	in	line	when	it	comes	to	online	
shopping

•	Consumers are swopping brands at an 
unprecedented rate

•	Brands need to ensure needs to ensure 
strong availability and convey value;

•	US consumers are changing how they 
shop in response to health and safety 
concerns

•	Consumer shopping intent is focused 
on essentials

The Best Berry Plants Since 1932

•   Excellent  Customer  Ser�ice
•   Wide  Variet�  Selection 
•   Technical  Suppor�
•   Complete Lab Facilit� for 
     Tissue Cult�re & Vir�s Indexing

41 River Road   South Deerfield  MA  01373   
 413.665.2658

noursefarms.com         info@noursefarms.com

St�awber�� 
Brambles

Asparag�s 
Blueber��  
Cur�ant

Gooseber��
Elderber�� 
Rhubarb

The  Leading  
Small  Fruit  Nursery  Today!

COVID-19 Resources 
On our website, NARBA provides links 
to many COVID-19 resources we think 
are of particular interest to our mem-
bers. Find them here:  
www.raspberryblackberry.com/
covid-19-resources/ 
There is also a link to that page at our 
home page.

•	Consumers want value for money – 
specifically	in	the	essentials	category

•	Americans are changing how they 
spend their time at home

•	Americans are concerned about going 
back to regular activities outside the 
home

•	‘Great consumer shift’ trends vary by 
consumer segment

The big question for agriculture is how 
these trends will impact our industry. t

See the full McKinsey consumer report 
here: www.mckinsey.com/business-func-
tions/marketing-and-sales/our-insights/a-
global-view-of-how-consumer-behavior-is-
changing-amid-covid-19 

Best Management Practices for Agritourism 
Farms During the COVID-19 Pandemic
Do you have fall and Halloween activities at your farm? Many 
berry-growing farms do; it’s often one of the busiest and most 
income-generating times of year, even busier than strawberry or 
blackberry/raspberry harvest season. This pandemic year, all ag-
ritourism presents special challenges.

Cornell CALS has just published (September 3) an document 
detailing management and communication strategies for agritour-
ism activities for the 2020 season, to support farms as they navi-
gate the COVID-19 outbreak. It is well done and well organized, 
and	you	will	find	the	recommendations	useful	no	matter	where	
your farm is located. Some of the topics covered are listed below. 
Detailed recommendations and resources are given in each area.
•	Develop a communication strategy to inform customers about 

new COVID-19 customer capacity and agritourism practices
•	Calculate your COVID-19 customer capacity. 
•	Train your employees on new COVID-19 procedures and poli-

cies. 
•	Design outdoor entertainment options, strategies and customer 
flow	to	maintain	physical	distance	and	control	number	of	cus-
tomers at any activities at a given time. This covers things such 
as scheduled farm demonstrations, corn mazes, hayrides and 
tours, and picnic areas. Petting zoos, concerts, and children’s 
play areas are not allowed in New York this year. 

Be sure to check your own state’s rules and requirements; areas 
with high levels of infection may warrant added precautions.

Find a link to the document at www.raspberryblackberry.
com/covid-19-resources/ 
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 DuraLine Monofil 
Trellising Just Got Easier 
DuraLine Monofil is a support line for berries, vines and flowering plants. 
Made from the high quality, UV protected polyamides to deliver decades of  
maintenance free performance.  

2.0mm 440 lb. break strength  3,700 ft spool  /  9 lbs.  

2.5mm 580 lb. break strength  7,000 ft spool / 24 lbs.  

3.0mm 760 lb. break strength   4,700 ft spool / 24 lbs. 

4.0mm 1,250 lb. break strength 2,700 ft spool / 24 lbs. 

 
Call or Email to Order Today!  

877-625-6100 ● info@agliner.com  
agliner.com  

• Affordable 

• Lightweight 

• Easy to install 

• Lightning proof 

• Will not lose tension  

• Resistant to farm chemicals  

• Will not transfer heat or cold to plants 
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Modifying cane architecture of primocane-fruiting black-
berry with prohexadione calcium and summer pruning

ent within two weeks of initial application 
(Figure 1). 
Objective: Compare effects of primocane 
growth management strategies on cane 
architecture, reproductive development, 
and fruit quality of Prime-Ark Traveler 
blackberry.
Methods: The experiment was conducted 
in a three year-old Prime-Ark Traveler 
blackberry planting at NC State Uni-
versity’s Mountain Horticultural Crops 
Research and Extension Center in Mills 
River, NC. The following treatments were 
evaluated:
•	untreated control, 
•	tipping at ~ 46 cm and ~91 cm plant 

height 
•	200 pm P-Ca + 0.125% (v:v) non-ionic 

surfactant. 
P-Ca was applied at ~3 week intervals, 
until	flower	bud	development	was	ob-
served. For the tipping treatment, canes 
were soft-tipped when cane height was 
46 cm and 91 cm. Primocane height was 
measured at ~3 week intervals through-
out the growing season. When fruit reach 
a commercially acceptable level of matu-
rity, plots were harvested twice per week 
for six consecutive weeks. Marketable 
yield, unmarketable yield, and average 
fruit weight was determined. 

After harvest, a morphometric char-
acterization of three primocanes per 
plot was conducted. Canes were cut at 

the base and moved to the lab for analy-
sis. Basal cane cross-sectional area was 
determined, and number of fruiting nodes 
per cane were counted. The number of 
lateral branches per cane were count-
ed. On each lateral branch, nodes were 
counted and length was measured. Leaves 
were excised and leaf area per cane was 
determined with a leaf area meter. Fresh 
and dry weight of each tissue type (cane, 
lateral branches, leaves) was determined. 
Key Findings:
Vegetative growth of primocanes
•	Visible effects of P-Ca on primocane 

height were apparent within 14 days of 
the	initial	application	and	a	significant	
reduction in height (25% reduction) 
was observed 21 days after treatment. 
(See Figure 2, next page.) 

•	While tipping resulted in a similar 
reduction in plant height early in the 
growing season, the effect was ephem-
eral. By mid-July there was no differ-
ence in primocane height between 
tipped and untreated plots. 

Morphometric characterization of 
primocanes 
•	There were no differences in primocane 
leaf	area,	flower	number,	flower	den-
sity	(flowers	per	unit	cm2 cane cross-
sectional area), and lateral branching 
among treatments. 

•	Surprisingly, lateral branching was not 
influenced	by	tipping	or	P-Ca.	Treatment	
timings and/or application patterns of 
these vegetative growth management 
practices	may	have	influenced	efficacy.	

•	There were no differences in fresh and 
dry weights of primocane tissues and 

 R E S E A R C H  R E P O RTBy Tom Kon, Gina Fernandez, and Penelope 
Perkins-Veazie (NC State University) and 
Karen Blaedow (NCSU Cooperative Exten-
sion)
Introduction: In many cases, primocane 
growth management of blackberry by 
commercial growers relies on summer 
pruning/tipping primocanes at multiple 
heights throughout the growing season. 
Tipping can increase lateral branch de-
velopment, bearing surface, and subse-
quent yields. However, tipping is a labor 
intensive and expensive process (~$600 
per acre) that increases risk of cane blight 
infection. Cane blight (caused by Lep-
tosphaeria coniothyrium) can result in 
mortality of fruiting canes and/or severe 
economic losses in the southeastern US. If 
effective, chemical management of black-
berry primocane growth could reduce 
labor inputs associated with manual sum-
mer pruning/tipping, reduce incidence of 
cane blight due to manual summer prun-
ing, and reduce the number of fungicide 
applications for managing cane blight. We 
investigated use of a plant growth regula-
tor, prohexadione calcium (P-Ca), as an 
alternative growth management strategy 
of primocane-fruiting blackberry. To our 
knowledge, P-Ca had not been evaluated 
on primocane-fruiting blackberry. 

P-Ca is commonly used to manage 
vegetative growth in other cropping sys-
tems. P-Ca reduces terminal growth by 
inhibiting the synthesis of gibberellins, 
a group of endogenous hormones that 
contribute to the regulation of terminal 
shoot growth. Once applied, P-Ca re-
quires between 10 and 14 days to slow 
growth. P-Ca degrades within the plant in 
a few weeks, and repeated applications 
are necessary to manage shoot growth 
throughout the growing season. Note that 
P-Ca is not currently registered for use in 
caneberries. 

In a series of experiments across the 
past three years, we evaluated the effects 
of P-Ca on vegetative and reproductive 
development	of	floricane-fruiting	black-
berry. P-Ca appears to be a consistent, 
dose dependent growth retardant on 
blackberry. Pending upon cultivar and 
P-Ca use pattern, we observed reduced 
primocane height from ~19% to 49%. 
Visual differences in primocane internode 
length and lateral branching were appar- Figure 1. P-Ca treated primocane (left) and an untreated primocane (right). Inter-

nodal distance and lateral branch development is influenced by P-Ca.

Continued on next page
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Krittika Tonapi, Diana Vercillo and the 
Mountain Horticultural Crops Research 
and Extension Center Farm Crew for tech-
nical support throughout this project. t

To see the full report of this and other 
NABGRF-funded projects,, visit www.
raspberryblackberry.com/research-foun-
dation/

there is no evidence to suggest that 
tipping or P-Ca altered partitioning to 
aboveground vegetative structures of 
floricanes.	

Yield responses
•	Surprisingly, cumulative, marketable, 

and cull yield did not differ among 
treatments. 

•	Perhaps the timing and/or frequency of 
tipping was inadequate to increase lat-
eral branching and yield in Prime-Ark 
Traveler in NC. 

•	These observations highlight the con-
tinued need to identify effective and 
consistent strategies that promote 
lateral branching and productivity of 
primocane-fruiting cultivars. 

Conclusions: While P-Ca shows promise 
as an alternative to reduce primocane 
height, this practice would likely need to 
be augmented with practices to enhance 
fruiting lateral number and subsequent 
productivity. This project was initiated 
due	to	the	reported	positive	influence	of	

P-Ca	on	floricane-
fruiting blackberry 
in a European 
manuscript. Data 
from this trial did 
not accord with 
that report in many 
cases. While P-Ca 
application pat-
terns could be re-
fined	to	determine	
if negative impacts 
on yield can be 
avoided, contin-
ued evaluation of 
chemical and/or 
cultural practices 
to enhance lateral 
branch develop-
ment and repro-
ductive potential 
should also occur. Combinations of P-Ca 
and techniques to increase lateral branch-
ing would have merit in future research.
Acknowledgements: This project was 
funded by the North American Bramble 
Growers Research Foundation. Appre-

ciation is extended to 
Chris Clavet, Hannah 
Worrell, Caris Jenkins, 

Figure 2. Comparison of primocane management strategies on 
primocane height of three-year-old Prime-Ark Traveler. Stars repre-
sent application dates and error bars represent the standard error 
of the mean. 

Modifying cane architecture 
Continued from previous page

Kon-7 

Figure 2. Comparison of primocane management strategies on primocane height of three-year-old 
‘Prim-Ark Traveler’. Stars represent application dates and error bars represent the standard 
error of the mean.  

Table 1. Comparison of primocane management strategies on yield of three-
year-old ‘Prim-Ark Traveler’. 

Treatment 
Cumulative 

Yield 
Marketable 

Yield Cull Yield 
(kg) (kg) (kg) 

Control 2.2 NS 1.8 NS 0.5 NS 
Tipping 1.6 1.3 0.3 
P-Ca 1.3 1.0 0.2 
Within column, mean separation by Tukey's (P = 0.05). 
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www.sun-belle.com

Join our family of growers
Contact Ken Hopps: Ken@sun-belle.com 

708-343-4545 

®

Caneberries at the 2021 Southeast Regional Conference
Comparing RCA & Conventional Trellis 
Systems – Amanda McWhirt, University of 
Arkansas 
Fertilization: Research and Recommenda-
tions – Kristen Hicks, NCDA&CS Agronomic 
Division, and Josh Beam, Beam Berry Farm
Perspectives on Red Drupelet Reversion 
– Margaret Worthington, University of Ar-
kansas; Marvin Williams, Williams Farm; 
Jose Saca, Wish Farms
Blackberry Varieties: Observations on 
their performance – John Clark, University 
of Arkansas; Reza Rafie, Virginia State Uni-
versity; Arnold Caylor, J. Calvert Farm; and 
open discussion

January 8, 2021
What We’ve Learned from COVID-19 That 
We’ll Keep Doing – Open discussion
Grower Spotlight: J. Calvert Farms – Jere-
my Calvert and Arnold Caylor, Cullman, AL

The New Pest Management Strategic Plan 
for the Blackberries in the Southeast: 
What it means for you – Gina Fernandez, 
NC State University
Blackberry Disease Management Update 
– Jonathan Oliver, University of Georgia
Resisting Resistance! Building a sustain-
able fungicide program for blackberries – 
Sarah Villani, NC State University
Reducing	the	Guesswork:	Virus	identifica-
tion and “management” in caneberries – 
Sarah Villani, NC State University
Birds, Deer, and More: Considerations for 
nuisance wildlife management – Michael 
Mengak, University of Georgia, and David 
Lockwood, University of Tennessee
Strategies to Manage Spotted Wing Dro-
sophila in Organic Production Systems – 
Ash Sial, University of Georgia
For more information and registration, 
visit https://seregionalconference.org. t

Each year, NARBA coordinates the cane-
berry track at this regional conference, 
which also includes a large trade show 
and many other educational tracks in-
cluding blueberries, peaches, vegetables, 
direct market, and organic production. 

It is not yet clear whether the 2021 
conference will go on as planned, as a live 
event, will be virtual, or will be a hybrid 
of the two. It is expected that this decision 
will be made some time in September. 

In	a	normal	year,	the	host	hotels	fill	up	
quickly. If you are thinking of attending, 
it is recommended that you make hotel 
reservations right away, and then cancel 
them if the conference goes virtual.

Here is the planned caneberry track:

January 7, 2021
Blackberry pruning and training strate-
gies – Ervin Lineberger, Kildeer Farm and 
Gina Fernandez, NC State University
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2020-2021 NARBA Raspberry & Blackberry Nursery List 
Magnolia Gardens Nursery, 18810 
Turtle Creek Lane, Magnolia, TX 77355, 
Rachel Allphin, RachelA@Magnoliagar-
dens.com, 800-753-8098, www.MGNLin-
ers.com
North American Plants – 9375 SE War-
mington Road, McMinnville, OR 97128, 
Randy Murphy, wmrmurphy@naplants.
com, 503-687-3128, www.naplants.com 
Northwest Plant Company – 8021 
Woodland Rd., Ferndale, WA 98248, Julie 
Enfield,	Julie.enfield@nwplant.com, 360-
354-2919, www.nwplant.com 
Nourse Farms, Inc. – 41 River Rd., South 
Deerfield,	MA	01373,	Tim	Nourse,	Anne	
Kowaleck, tnourse@noursefarms.com or 
akowaleck@noursefarms.com, 413-665-
2658, www.noursefarms.com 
Onesime Pouliot Agriplant –5342 Che-
min Royal, Saint-Jean-de-l’ile-d’Orleans, 
Quebec City, QC, Canada G0A3W0, Joey 
Boudreault,  jboudreault@onesimepou-
liot.com, 418-829-2801, ext 308, http://
onesimepouliot.com
Pense Nursery, Inc. – 2318 Hwy 71 NE, 
Mountainburg, AR 72946, Phillip Pense, 
pensefarms1@hotmail.com, 479-369-
2494, www.penseberryfarm.com

PhyllaTech, LLC – P.O. Box 729, Farmville, 
NC 27828, Whitney Phillips, sales@phyl-
latech.com, 252-228-8248, www.phyllat-
ech.com
Stark Bro’s Nurseries & Orchards Co., 
20947 Highway 54, Louisiana, MO 63353, 
info@starkbros.com, 800-325-4180,  
www.starkbros.com 

Agri-Starts, Inc. – 1728 Kelly Park Rd., 
Apopka, FL 32712, Johnny Hoblick, john@
agristarts.com, 407-889-8055, www.
agristarts.com
Berries Unlimited – 807 Cedar Lane, 
Prairie Grove, AR 72753, Hare Stuart,  
berriesunlimitedusa@gmail.com, 479-
846-6030, www.berriesunlimited.com
Boston Mountain Nursery – P.O. Box 
308, 20189 North Hwy. 71, Mountain-
burg, AR 72946, Gary Pense, Sr., boston-
mountainnurseries@centurylink.net, 
479-369-2007, www.alcasoft.com/bos-
tonmountain
Indiana Berry & Plant Co. – 2811 Michi-
gan Road, Plymouth, IN 46563, Karla 
Simmons, ksimmons@indianaberry.com, 
800-295-2226, www.indianaberry.com
Kriegers Wholesale Nursery – P.O. Box 
116, Bridgman, MI 49106, Mark, Jame, 
and Marilyn Krieger, office@kriegers	
nursery.com, 269-465-5522, www.krieg-
ersnursery.com or www.berryplants.com 

Tips for ordering plants 
Plan what you want/need. Consider 
your markets, ripening dates, existing 
plantings, etc.
Do your research on variety charac-
teristics, best plant type (plugs, roots, 
bare root, etc.) for your needs and situ-
ation, and regional recommendations 
and experiences.
Order early to assure availability of 
the varieties and plant types you want. 
Inspect plants on arrival to see if they 
are healthy looking and up to the stan-
dard grade. Care for them appropriate-
ly if not planting immediately.
Contact the nursery if you have ques-
tions or see problems.

This list includes the raspberry and black-
berry caneberry nursery suppliers who are 
members of the North American Raspberry 
& Blackberry Association as of September 
5, 2020 Please send changes or corrections 
to the NARBA office. 

Nursery Types of Sales Types of 
Plants Blackberry Cultivars Raspberry Cultivars Other Nursery Offerings

Agri-Starts, Inc. Commercial growers 
and wholesale only. 
Web catalog. 

Tissue-
culture 
propagated 
72 cell pack 
liners

Apache, Arapaho, Brazos, Caddo, Chester, 
Kiowa, Natchez, Navaho, Osage, Ouachita, 
Prime-Ark 45, Prime-Ark Freedom, Ponca, 
Prime-Ark Traveler, Snowbank, Sweetie 
Pie, Triple Crown, Von   Hybrids: Boysen

Red: Caroline, Nantahala 
Purple: Glencoe, Mysore, 

Blueberries,figs, hops, musca-
dines, aronia, ginger, olives, 
kiwi, mulberry, pomegranate, 
tropical plants

Berries 
Unlimited

Wholesale, com-
mercial growers, 
gardeners. 
Web catalog for home 
gardeners; contact for 
larger quantity pricing

Plugs; Pot-
ted plants

Apache, Arapaho, Black Diamond, Brazos, 
Caddo, Chester, Columbia Star, Hull, 
Kiowa, Lydia’s Sweet Giant, Natchez, 
Navaho, Osage, Ouachita, Ponca, Prime-
Ark 45, Prime-Ark Freedom, Prime-Ark 
Traveler, Sweetie Pie, Triple Crown, Tupi, 
Von  Hybrids: Boysen

Red: Dormanred, Heritage, Nan-
tahala, Polka, Prelude, Rudi Red, 
Tulameen, Ukee  
Gold: Amber, Fallgold 
Black: Bristol, Cumberland, Jewel 

Blueberries, honeyberries, 
exotic fruits

Boston Mountain 
Nursery

Wholesale, com-
mercial growers, 
gardeners.
Web/print catalogs

Bare root 
canes; pot-
ted plants

Apache, Arapaho, Natchez, Osage, 
Ouachita, Ponca, Prime-Ark 45, Prime-Ark 
Freedom, Prime-Ark Traveler, Triple Crown, 
Tupi

Red: Boyne, Caroline, Dormanred, 
Heritage, Josephine, Nova, Prelude  
Gold: Fallgold    
Black: Cumberland        

Grapes, blueberries,
figs, goji, elderberries

Indiana Berry & 
Plant Co.

Commercial growers, 
gardeners. 
Web/print catalogs

Bare root 
canes

Apache, Arapaho, Caddo, Kiowa, Natchez, 
Navaho, Osage, Ouachita, Ponca, Prime-
Ark 45, Prime-Ark Freedom, Prime-Ark 
Traveler, Shawnee, Triple Crown, Von 

Red: Boyne, Canby, Caroline, Crimson 
Night,Encore, Heritage, K-81-6, Killar-
ney, Nantahala, Nova, Polana, Prelude   
Purple: Brandywine, Royalty  
Gold: Anne, Double Gold, Fallgold   
Black: Bristol, Jewel, Niwot, Mac 
Black 

Strawberries, currants, 
grapes, blueberries, rhubarb, 
asparagus, more

Commercial growers = any growers with larger plantings than gardeners, regardless of how they sell their fruit    Wholesale = to buyers who will be reselling plants
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Nursery Types of Sales Types of 
Plants Blackberry Cultivars Raspberry Cultivars Other Nursery Offerings

Kriegers Whole-
sale Nursery

Commercial growers, 
wholesale, gardeners. 
Web/print catalogs

Bare root & 
potted plants

Arapaho, Chester, Darrow, Hull, 
Triple Crown

Red: Autumn Bliss, Caroline, 
Heritage, Latham, Mammoth Red, 
Prelude, September   
Purple: Brandywine, Royalty  
Gold: Anne, Fallgold
Black: Bristol, Cumberland, Jewel, 
New Logan

Blueberries, strawberries, 
gooseberries, currants, 
grapes, asparagus, rhubarb, 
hops, Jostaberry

Magnolia Gardens 
Nursery

Commercial growers, 
wholesale, custom 
grown to order.
Web catalog

Stage 3 & 
rooted liners

Apache, Black Diamond, Chester, Colum-
bia Star, Loch Ness, Marion, Metolius, Nat-
chez, Obsidian, Ouachita, Prime-Ark 45, 
Prime-Ark Freedom, Prime-Ark Traveler, 
Triple Crown   Hybrids: Boysen 

Red: Autumn Bliss, Meeker Sugar cane, ornamental 
shrubs, grasses, perennial 
plants

North American 
Plants

Commercial growers, 
wholesale. 
No inventory; plants 
grown to order only.
Web catalog

Plugs Apache, Arapaho, Black Diamond, Black 
Satin, Caddo, Chester, Columbia Giant, 
Columbia Star, Columbia Sunrise, Eclipse, 
Galaxy, Hall’s Beauty, Hull, Kotata, Loch 
Ness, Marion, Natchez, Navaho, Newberry, 
Obsidian, Olallie, Onyx, Osage, Ouachita, 
Ponca, Prime-Ark 45, Prime-Ark Freedom, 
Prime-Ark Traveler, Sylvan, Triple Crown, 
Tupi, Twilight, Wild Treasure   Hybrids: 
Boysen, Thornless Boysen, Logan, Tay 

Red: Amity, Autumn Bliss, Canby, 
Caroline, Cascade Bounty, Cascade 
Dawn, Cascade Delight, Cascade 
Harvest, Crimson Giant, Crimson 
Night, Crimson Treasure, Heritage, 
Kokanee, Lewis, Meeker, Nantahala, 
Nova, Tulameen, Vintage   
Purple: Royalty
Gold: Cascade Gold, Double Gold, 
Fallgold, Honey Queen     
Black: Bristol, Jewel, Munger

Blueberries, nut & fruit trees, 
shrubs, perennials

Northwest Plant 
Company

Commercial growers; 
grown to order only. 
Web catalog

BB: Plugs 
Rasp: roots, 
bare root
canes, plugs

Black Diamond, Columbia Sunrise, Colum-
bia Star, Everthornless, Marion, Obsidian, 
Triple Crown, Wild Treasure  
Hybrids: Boysenberry, Loganberry, 
Tayberry

Red: Cascade Harvest, Cascade 
Premier, Chemainus, Meeker, Rudi, 
Saanich, Squamish, Tulameen, 
Wakefield, Wakehaven ‘NN08002’ 
Black: Munger, Bristol, Jewel

Nourse Farms Inc. Commercial growers, 
wholesale, gardeners. 
Web/print catalogs

Bare root
canes, plugs,
roots, plants 
for long cane  
production

Caddo, Chester, Natchez, Osage, 
Ponca, Prime-Ark 45, Prime-Ark Freedom, 
Ouachita, Triple Crown 

Red: Boyne, BP-1, Caroline, Eden, 
Encore, Heritage, Himbo Top, Imara, 
Killarney, Kwanza, Kweli, Latham, 
Mapema, Nova, Polana, Polka, 
Prelude    
Purple:  Royalty    Gold: Anne, 
Double Gold
Black: Bristol, Jewel, Mac Black, 
Niwot

Strawberries, blueberries, 
currants, gooseberries, 
rhubarb, more

Onesime Pouliot 
Agriplant

Commercial growers, 
wholesale.  
Web catalog

Plugs; plants 
for long cane 
production

No blackberries Tulameen Strawberries

Pense Nursery Commercial growers, 
wholesale, gardeners 
(minimum $75). 
Web catalog

Bare root
canes.   
Other types 
special order 

Apache, Arapaho, Caddo, Chester, Nat-
chez, Navaho, Osage, Ouachita, Ponca, 
Prime Ark Freedom, Triple Crown, Von
Hybrids: Tayberry

Red: Boyne, BP-1, Caroline, Encore, 
Heritage, Himbo Top, Joan J, Killar-
ney, Latham, Nova, Polana, Polka, 
Prelude, TulaMagic  
Gold: Anne, Double Gold    
Black: Jewel, Munger, Mysore, Niwot  

Strawberries, grapes, blueber-
ries, tree fruit, more

PhyllaTech Commercial growers, 
wholesale
Web catalog

Plugs Arapaho, Caddo, Natchez, Navaho, 
Ouachita, Ponca, PrimeArk 45, PrimeArk 
Traveler, Triple Crown, Von

Heritage, Nantahala Blueberries (Fall 2021)

Stark Bro’s 
Nurseries & 
Orchards Co.

Gardeners
Web catalog

Bare root & 
potted plants

Arapaho, Bushel and Berry® Baby 
Cakes®, Chester, Kiowa, Natchez, Ouachi-
ta, Polar Berry™, Prime-Ark 45, Prime-Ark 
Freedom, Prime-Ark Traveler, Snowbank 
White, Stark® Black Gem®, Triple Crown  
Hybrids: Boysenberry

Red: Bushel and Berry® Raspberry 
Shortcake®, Caroline, Crimson Night, 
Encore, Heritage, Himbo Top, Jaclyn, 
Joan J, Killarney, Latham, Prelude, 
September   Purple: Royalty   
Gold: Anne Yellow, Double Gold, 
Fallgold   Black: Allen, Bristol, Jewel, 
Munger

Fruit & nut trees,  strawber-
ries, blueberries, cranberries, 
currants, elderberries, aronia, 
goji berries, gooseberries, 
grapes, honeyberries, kiwi, 
ligonberries, ornamentals

Please note: Availability of specific varieties may change. Please send updates or corrections to NARBA. 
Additional nurseries which wish to be listed are invited to join the North American Raspberry & Blackberry Association.  

This list is a service of the North American Raspberry & Blackberry Association. Membership inquiries welcome. 
197 Spring Creek Rd., Pittsboro, NC 27312, 919-542-4037, info@raspberryblackberry.com, www.raspberryblackberry.com

919-52-4037, info@raspberryblackberry.com, www.raspberryblackberry.com
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Wholesale Blackberry Plants
More than 20 varieties

www.berriesunlimited.com
807 Cedar Lane, Prairie Grove, AR 72753

Call us at (479)846-6030
berriesunlimitedusa@gmail.com

Wholesale Honeyberry Plants
More than 30 varieties
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The	Efficacy	of	Exclusion	
Netting at Controlling SWD 
in New York State
By Dara G. Stockton, Stephen Hesler, Greg 
Loeb, Department of Entomology, Cor-
nell AgriTech; Laura McDermott, Cornell 
Cooperative Extension; Dale Ila Riggs, The 
Berry Patch
This is edited from a longer article 
published in the NY State Berry Growers 
Association newsletter in June, 2019. Used 
with permission of NYSBGA.

Since 2011, spotted wing drosophila 
(Drosophila suzukii Matsumura) has 
been a major pest of small fruit, includ-
ing raspberries, blackberries, blueberries, 
and cherries in New York. In New York, 
peak infestation usually occurs in August 
through September, coinciding with peak 
caneberry production. 

For approximately 8 days after ovi-
position (egg laying), immature larvae 
feed on yeasts and bacteria growing in 
the sugar-rich fruit . Twelve days after 
oviposition, new adults begin to emerge 
and repeat the cycle of infestation with 
the crop. Current control methods for D. 
suzukii rely heavily on insecticides, which 
have substantially increased grower costs. 
Furthermore, the emergence of this pest, 
and the need for repeated applications of 
insecticides, has made it more challenging 
for berry growers to take advantage of the 
increasing consumer demand for organi-
cally produced berries. 

In conjunction with New York berry 
grower Dale Ila Riggs, and with substan-
tial	financial	support	sponsored	by	the	
New York State Berry Growers Associa-
tion, we have worked to develop and test 

the	efficacy	of	an	exclusion	netting	system	
in blueberries and raspberries since 
2013. Here we present an update of our 
ongoing research and the steps we are 
taking to make physical exclusion a viable 
control method available to growers in 
our region. 

We addressed a range of research ob-
jectives from 2013 to 2018 in both blue-
berry and raspberry systems, including 
the	efficacy	of	different	mesh	sizes	in	pre-
venting infestation, and reducing infesta-
tion using an attracticidal approach in 
the event that some insects do enter the 
netted area. We also studied the impact 
of exclusion netting on environmental 
conditions in the fruiting zone, fruit mar-
ketability, risks for fungal infection, and 
the effects and solutions for pollination 
deficits	associated	with	protected	culture.	

Overall, our data indicate that exclu-
sion netting is effective at reducing D. 
suzukii infestation. In 2017, infestation in 
open, conventionally grown fall-bearing 
raspberries was as much as 90% higher 
than in berries protected by exclusion 
netting early in the season . In a commer-
cial blueberry demonstration in 2018, we 
monitored infestation rates weekly in a 
planting that utilized a hoop system for 
support of the netting. Following a similar 
pattern from previous seasons, D. suzukii 

infestations remained low, averaging 
0.3% damage among netted fruit. Netting 
weight does appear to be an important 
factor to consider when designing an 
exclusion system against D. suzukii, and 
80g netting was consistently effective in 
preventing infestation by mature females. 

In addition to infestation, we have 
focused our attention on the effects of 
netting systems on fruit marketability. 
Despite reduced D. suzukii infestation in 
netted plots, netting may alter environ-
mental conditions, such as changes in 
temperature and humidity, compared to 
open plots. For that reason, we studied 
the incidence of fungal infection among 
fruit in open and netted plots. Among 
fruit	that	we	classified	as	unmarketable,	
we compared the risk of botrytis infection 
compared to other damage. We found that 
infection does not appear to occur more 
frequently in netted plots (3.2%) verses 
open (2.4%). Furthermore, 80g netting 
was associated with only small increases 
in temperature (<1°C) during the day rel-
ative to open plots. In contrast, open plots 
were associated with greater incidences 
of overripe fruit (associated with larval 
feeding) and other pest damage from na-
tive stink bugs, etc. 

However, exclusion systems may af-

 R E S E A R C H  R E P O RT

continued on page 17

Shifting infestation levels in fall-bearing raspberries in 
Geneva, NY in 2017.

Outbreak infestation in netted areas may be controlled with 
targeted sprays based on consistent monitoring.

Berry plants under netting. There are many different ways netting can be supported.
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  * Railroad rail strength
  * Holes to aid training
  * Fast, easier installation
  * Re-usable, lasts for years!
  * Competitive pricing

100 stake minimum order

BEST ANGLE, INC.
205 Lycoming Mall Road 570-546-5571 or 570-279-0938 c    
Pennsdale, PA 17756 sales@bestangletreestakes.com    

Made in USA by Jersey Shore Steel Company from recycled railroad rail

BEST ANGLE STAKES
Strong Rail Steel Stakes

Provide the strongest SUPPORT for  your brambles

www.bestangletreestakes.com

Best seller 8 ft  (1 1/2")  
currently $5.46
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continued on page 19

fect pollination, which is important for 
caneberry	crops	that	continuously	flower	
throughout the fruiting season. This is be-
cause	beneficial	insects	may	be	excluded	
from the plant canopy in addition to tar-
get pest species. Our data show that fruit 
malformations indicative of poor polli-
nation, such as crumbly berry, are more 
common in exclusion systems. However, 
we have found that introduction of com-
mercially available bumblebee colonies is 
sufficient	to	mitigate	pollination	effects.	

While netting effectively prevented 
D. suzukii infestation early in the season 
in fall raspberries, eventually D. suzukii 
did colonize our netted plots and we 
observed an increase in eggs and larvae 
within the fruit. To address pest out-
breaks in the netted area, we tested ex-
perimental attract-and-kill stations in fall-
bearing raspberries in 2016 and 2017. 
Attracticidal lures are an approach to D. 
suzukii management that uses the innate 
preferences of D. suzukii to increase the 
likelihood of contact with an insecticide. 
Red spheres, baited with an attractive 
odor and sucrose, were impregnated with 
an insecticide and suspended above the 
plant canopy in our experimental plots. 

The	data	we	collected	on	the	efficacy	of	
this system were variable. In 2016, ex-
perimental plots including attracticidal 
lures in fall-bearing raspberries showed 
increased infestation compared to netted 
plots alone. Similar results were observed 
in Stephentown in our blueberry demon-
stration farm in 2016. However, in 2017, 
an attracticidal approach did appear to 
improve control for the majority of the 
season, comparable to open plots treated 
weekly with insecticides. At this time, we 
have concerns that the lures attracted a 
greater	number	of	flies	than	the	impreg-
nated insecticide was capable of consis-
tently controlling, and more research is 
needed before this system can be widely 
adopted. Moreover, the attracticidal 
spheres we used in this study are current-
ly not commercially available.

In some cases, growers may not be 
willing to completely forego insecti-
cide treatments in the event of a pest 
outbreak. This was the case in our high 
tunnel raspberry demonstration Stephen-
town, where insecticides were used in 
conjunction with clean harvesting practic-
es to reduce infestation in the event that 
the netting system failed to prevent 100% 
exclusion. Weekly insecticide applications 
were reduced, from an estimated 12 ap-
plications during August through October, 
to two applications in early September, 

The	Efficacy	of	Exclusion	
Netting at Controlling SWD
continued from page 15

when monitoring indicated increasing 
pest pressure. Isolated chemical control 
treatments in the event of such outbreak 
infestations, based on routine monitor-
ing,	was	sufficient	to	provide	good	D. 
suzukii control and avoid major infesta-
tion events. 

The demonstration also provided 
evidence that clean harvesting interrupts 
the reproductive cycle of D. suzukii and 
limits increases in infestation, which is 
particularly	important	in	confined	areas.	
We were not able to do this in our experi-
mental raspberry plots in Geneva and 
eventually infestations increased later in 
the season. 

Going forward, we are working with 
New York berry growers to help imple-
ment exclusion systems on farms. We re-
cently consulted with a blueberry grower 
in Western New York who may adopt 
exclusion netting as a D. suzukii manage-
ment strategy. For that reason, efforts are 
ongoing to develop commercially avail-
able exclusion netting systems at a price 
point that makes it economically feasible. 
Future research and extension efforts 
should explore ways to standardize/opti-
mize deployment of netting and estimate 
costs	and	benefits	in	different	crops.	t

Dale Ila Riggs, the grower in this ar-
ticle, is a supplier of exclusion netting as 
well: www.berryprotectionsolutions.com

 R E S E A R C H  R E P O RT

Identifying Consumer Sen-
sory Attributes of Arkansas 
Fresh-Market Blackberries 
That Impact Marketability
By Renee Threlfall, John R. Clark, and Mar-
garet Worthington, University of Arkansas 
System Division of Agriculture 
Fresh-market blackberries can have is-
sues with short shelf life and loss of fruit 
quality during shipping. Red drupelet 
reversion is a postharvest physiological 
disorder affecting fresh-market blackber-
ries that impact sales and consumption. 
Consumers might perceive reverted fruit 
as unattractive, though few marketing 
studies have addressed this issue, and ex-
cessive reversion can result in rejection of 
whole shipments of berries. The improve-
ment	of	fruit	firmness	is	an	important	ob-

jective in the University of Arkansas (UA) 
System Division of Agriculture blackberry 
breeding	program,	as	firm	fruit	gener-
ally perform better during postharvest 
storage. It is also unclear how consumers 
perceive appearance attributes (including 
size and shape of berries and presence of 
red drupelet reversion) of blackberries.

The objective of this project was to 
identify physiochemical and consumer 
sensory attributes of fresh-market 
blackberry cultivars from the UA Sys-
tem blackberry breeding program. 

The project evaluated the physical 
(berry weight, length, and width) and 
composition attributes (soluble solids, 
pH, and titratable acidity) of each of the 
fresh-market blackberry cultivars in the 
laboratory. In addition, a consumer sen-
sory evaluation was done at the UA Sys-
tem Sensory Service Center, Fayetteville. 
Participants were selected based on con-
sumption, purchasing habits, and liking 
of fresh blackberries. Of the 81 consum-

ers in the panel, 46.9% were female and 
60.5% were married. Ages ranged from 
under 21 to over 70 years old, with the 
largest percentage between the ages of 
31-40 years old (34.6%). A 4-year degree 
was the highest level of education for 
30.7% of consumers and some college for 
43.2% of the consumers. Nearly half of 
consumers earned $20,000-60,000 USD 
(46.9%). 

The consumer sensory study had two 
elements; visual evaluation of displayed 
fresh blackberries and appearance, tast-
ing and texture evaluation of the fresh 
blackberries, but we are going to report 
on	the	findings	from	the	visual	evaluation.	

The consumers were asked where 
they purchase blackberries, why they pur-
chase them, and about important factors 
when purchasing fresh-market blackber-
ries. Over 65% of the consumers indicat-
ed the type and size of package, large ber-
ry size, uniform color of berry, freshness 
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VENTURI AIR 
SPRAYERS

 T  P  C  F  B , 
O  F ,  H  H OR

These sprayers were designed with unique distribution heads for ber-
ries. The narrow width allows for operating in the tight row spacings. The 
hoop house model has a cannon which sprays the "pole row". Both dis-
tribution heads have 6 double nozzles for spraying two half rows. Distri-
bution heads produce fog sized droplets that achieve total plant coverage.

FEATURES:
●  Cat. 1, 3-pt. hitch, PTO 540 R.P.M.
● High performance, precision balanced all steel centrifugal fan
● Special molded polyethylene fan housing 
● Translucent heavy walled polyethylene tank with lid, sump 
 and strainer basket
● Built-in overrunning clutch to protect the tractor and sprayer drive train
● Compact, rounded tank design permits traveling through vegetation 
 without damaging it
● Simple, ef cient "Dial-A-Rate", 15 position metering disc
● Agitation by liquid sparging tube & air from fan
● Low pressure spraying system - 15 to 40 PSI spraying pressure means 
 less maintenance for pumps and nozzles
● Capable of  application rates of  20 too 200 gallons per acre, depending 
 on row width
● Reachable controls from tractor seat, allows operator to switch liquid 
 from off  to right, left, or both sides spraying
● Built-in 6 gallon fresh water safety tank 
● Broad range of  Venturi distribution heads that produce 50 micron 
 droplets and are specially designed to match a variety of  foliage pro les

HOOP HOUSE

OPEN FIELD

Model No: Gallons Volume of Air Width H.P. Req'd Weight
P42N1-300-G 75 Gallons 2350 38" 18 H.P. 400#
P45N1-300-G 75 Gallons 3180 38" 32 H.P. 410#
Also can be used on 100 gallon sprayers

SPECIFICATIONS (Sprayer Only):

DISTRIBUTION HEADS:
Open Field Berries - Order 12 nozzle distribution head no. T6M2D..
Hoop House Berries - Order 12 nozzle distribution head no. T.6M+1C, 
which includes upper cannon assembly, shutter valve extension and 
12 nozzle plugs.

13477 Benson Ave.  Chino, CA 91710 
Ph:  909/548-4848  Fax:  909/548-4747

www.gearmore.com  sales@gearmore.com
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of berry, and price were important factors 
when purchasing blackberries (see be-
low)  The freshness of berries (97.5%), 
price (87.6%), and uniform berry color 
(80.0%) were the three most important 
factors when consumers purchase fresh-
market blackberries. 

The participants were asked to evalu-
ate the shape, size, and overall appear-
ance of individual blackberries with a U.S. 
quarter and ruler shown as a reference. 
The blackberries were labeled with ran-
dom, three-digit numbers which the par-
ticipants were asked to rank from most 
to least preferred. The presentation order 
of those berries and clamshells were ran-
domized for each person, not always in 
the order you see in the pictures below.

Consumers were asked to evaluate 
two	clamshells	filled	with	blackberries	
(one with large berries and the other with 
small berries), The consumers preferred 
clamshells containing larger blackber-
ries as opposed to clamshells containing 
smaller blackberries.

The consumers were also asked to 
evaluate	three	clamshells	filled	with	

Identifying Consumer Sen-
sory Attributes of Arkansas 
Fresh-Market Blackberries
Continued from page  17
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“If you were going to buy fresh blackberries, please rate the 
importance of the reason(s) for your decision to buy them?” 

Over 80% of the panelists rated uniform color of berry, freshness of the 
berry, and price as important reasons to buy fresh blackberries 

“Rank the blackberries from your most preferred SHAPE to your least preferred 
SHAPE with 1 being your most preferred and 3 your least preferred”.  

Lowest number is higher ranked.  

59% of the panelists ranked sample 825 first 

825 718 316

19%

59%
22%

“Rank the blackberries from your most preferred OVERALL APPEARANCE to your least 
preferred OVERALL APPERANCE with 1 being your most preferred and 6 your least 
preferred”.  

31% of the panelists ranked sample 484 first 

493 637 729 326 152 484

20% 

27%

31% 

9%
7% 6%

735 916

57%
43%

“Which of these containers of blackberries would you prefer to purchase with 
1 being your most preferred and 2 your least preferred? ” 

57% of the panelists ranked sample 735 
(larger blackberries in clamshell) first 

blackberries with varying levels (none, 
some, and more) of red drupelet rever-
sion. The clamshell in this study with the 
most red drupelet only had about 30-50% 
of the berries with red drupelet present, 
which is sustainably less that what can be 
in clamshells in a commercial market like 
a grocery store. Consumers were aware of 
the presence of red drupelet reversion on 
the blackberries, and the consumers pre-
ferred blackberries with no to some red 
drupelets.
Conclusions
The primary goal of 
this research was to 
identify consumer-
driven attributes 
of fresh-market 
blackberries though 
physiochemical and 
consumer sensory 
evaluations. The 
consumers evalu-
ated the shape, size, 
and overall ap-

pearance of individual blackberries and 
displays of blackberries in clamshells. 
In general, consumers preferred oblong, 
large blackberries as opposed to round or 
small. Consumers preferred to purchase 
clamshells containing larger blackberries 
and preferred blackberries without red 
drupelet reversion. These visual con-
sumer evaluation studies provided insight 
into identifying marketability attributes 
of fresh-market blackberries that can 
provide information to advance breeding 
efforts for fruit with commercial poten-
tial. t
The consumer panel in this project also 
evaluated specific varieties for their ap-
pearance, flavor, sweetness, sourness, and 
firmness. Watch for a report in a future 
newsletter.

“Which of these containers of blackberries would you prefer to purchase with 
1 being your most preferred and 3 your least preferred?” 

53% of the panelists ranked sample 942 (no 
red drupelets on blackberries) first 

942 516 378

19%

53%
28%

No red drupelets Some red drupelets More red drupelets 

This article is a summary from a report 
for a grant from the Southern Region 
Small Fruit Consortium. The full report 
may be found at https://smallfruits.
org/sponsored-research-and-exten-
sion-projects/
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