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by Nursery Contributors, the Committee 
recommended funding four projects for a 
total of $16,751, leaving a fund balance 
of about $4,000 as a reserve for pos-
sible emergency needs or as a base for 
future funding. They focusedon provid-
ing second-year funding for two-year 
projects funded last year as well as a new 
project on spotted wing drosophila, the 
Foundation’s highest priority concern. 
The projects are: 

• Early Detection & Management of 
Spotted Wing Drosophila in Raspberry 
in NY, Greg Loeb, Cornell University – 
$4,943

Mark Bolda Receives NARBA 2013 Award 
NARBA recognized Mark Bolda, University of California Farm Advisor and past 
NARBA board member, with the Association’s Distinguished Service Award at the 
North American Berry Conference on January 30, 2013. In presenting the award, 
NARBA Executive Secretary Debby Wechsler noted that Mark has been important 
both to the association and to the raspberry/blackberry industry as a whole – as well 
as to strawberries. 

Mark Bolda served on NARBA’s Board of Directors 2007 through 2010. He 
played a leading role in organizing NARBA’s conference and farm tour in Monterey, 
California, in 2010 and was also a planner and presenter for our recent conference in 
Portland, Oregon. Mark was one of the first to identify and draw attention to spotted 
wing drosophila, and has taken the lead on developing management programs for this 
pest and others. One grower asked about Mark commented, “He is plain and simply an 
outstanding farm advisor who cares about the needs of growers and finding solutions 
for their problems.”

Mark Bolda has been the Strawberry and Caneberry Farm Advisor in Santa Cruz, 
Monterey and San Benito Counties since May, 2002 and the County Director for 
Santa Cruz County as of Septem-
ber, 2012. He is an author of a new 
production manual and writes an 
excellent strawberry and caneberry 
blog (see http://ucanr.org/blogs/
strawberries_caneberries/); you 
can subscribe to receive notice of 
new posts.)

This is the fourth year that 
NARBA has presented this award. 
Previous winners were grower Er-
vin Lineberger, Kings Mountain, 
NC; Marvin Pritts, Cornell Uni-
versity Department of Horticul-
ture; and John R. Clark, University 
of Arkansas blackberry breeder. t 

Research Foundation 
Makes 2013 Grants
The North American Bramble Growers 
Research Foundation has approved four 
projects for funding in 2013. The Foun-
dation’s Research Committee reviewed 
online proposals and then met on Janu-
ary 27 in Portland, Oregon to make their 
recommendations. The recommendations 
were subsequently approved by the Foun-
dation’s Board of Trustees. 

For 2013, eight research proposals 
requesting a total of $36,748 were re-
ceived. With $20,794 in available funds, 
including both funds in hand and pledges 2012-2013 Donors to the 

NABG Research Foundation 
A profound thank you to the following 
nurseries for their donations through 
NABGRF’s voluntary Nursery Con-
tribution Program in 2012-2013 and 
their pledges for 2013 contributions: 

• Nourse Farms 
• Norcal Nursery
• Indiana Berry & Plant Farm 
• Northwest Plants  
• North American Plants 
• Berries Unlimited
• Doyle’s Thornless Blackberry 
Thank you also to Driscoll’s for 

a generous contribution and to these 
individual NARBA member farms 
for their donations: Robert Brown III, 
Maura & Daniel Dasho, Rene and 
Bruce Gelder, Chuck and Anne Geyer, 
and Charlie O’Dell.

The NABG Research Foundation 
is a tax-exempt, charitable organiza-
tion chartered in 1998 to facilitate 
NARBA’s ability to fund bramble 
research. If you would like to help 
NABGRF expand its funding sources 
so more research can be supported, 
please contact any member of the Ex-
ecutive Council or the NARBA office. 

Please also support the Foundation 
with your own donation by sending 
a check made out to NABGRF to the 
NARBA office today.

• The Effects of Temperature and Light in 
High Tunnel Primocane Red Raspberry 
Production - Year 2 of 2, Gail Nonnecke, 
Iowa State University – $3,308

• Improved Monitoring, Basic Biology, 
and Control of Spotted Wing Droso-
phila in Southern Bramble Culture, Blair 
Sampson/Eric Stafne/Steve Stringer, 
USDA MS/Mississippi University – 
$5,000

• Postharvest Kit for Small Acreage 
Growers – Phase 2, Penny Perkins and 
Gina Fernandez, NC State University – 

Award winner Mark Bolda, center, with NARBA 
Executive Secretary Debby Wechsler and Presi-
dent Nathan Milburn,
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The BRAMBLE is a quarterly publica-
tion of the North American Raspberry 
& Blackberry Association (NARBA), 
formerly the North American Bramble 
Growers Association (NABGA), and is a 
benefit of membership in the association. 
For membership information, a sample 
copy, reprint permision, and advertising 
rates, contact 

NARBA
1138 Rock Rest Road
Pittsboro, NC 27312 USA
Phone: 919-542-4037
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Briefly Speaking...
Fellow Members, 

Well, here we are on the brink of the new spring of 2013, fresh with tons of informa-
tion and ideas from all of the meetings and conferences we have attended through the 
off-season. This is the time of year where I feel most optimistic of the coming chal-
lenges of the full season. Pest pressure, weather, labor issues, prices… I’m ready to 
take them on again!

 There’s something about those meetings that energizes me and challenges me to do 
my best. That same type of energy went into creating our meeting in Portland this 
year. Our planning committee (both from the board and our local Pacific Northwest 
team), did a wonderful job of educational sessions and the tours. It was certainly a 
pleasure to meet in conjunction this year with NASGA and the Oregon Blueberry 
Growers. A thank you to all the sponsors of both the conference and the Research 
Foundation. All the planning would be for nothing without the funding it takes to put 
on a national conference of such caliber. One of our main goals in this organization is 
research, and without the annual industry sponsorship received, this goal would never 
be reached. To all who were a part of any of these we thank you again, but the large 
part of my recognition goes to you, the members, who make this a national group by 
sending in dues, attending meetings, and growing the fruit or servicing an industry 
that is well represented by this organization.

So enjoy your newsletter and all the articles. In it you will find updates of our industry 
news, what we are doing as an organization, and hopefully some guidance on how to 
tackle some of those challenges that I mentioned earlier. 

Good luck this season; I hope your fields are full of fruit and all your minds at ease 
throughout the season.

      — Your president, Nathan Milburn

Membership Notice
The 2013-2014 Membership Directory and 
Conference Proceedings of our January 
2013 conference are being sent to all mem-
bers either with this newsletter or shortly after. 
If you receive your newsletter by e-mail, you 
will receive the Directory and Proceedings by 
mail. The Proceedings are on CD.
The password to the Members Only sec-
tion of our website will change soon. A notice 
of the new password will be sent out with 
the Membership Directory and by email. The 
password is changed every spring after our 
main renewal drive.
Are you on our E-Forum? If you are NOT 
receiving messages from raspberryblackber-
ryassociation@googlegroups.com then you 
are not in NARBA’s E-Forum. Either we don’t 
have your correct email, or you have not been 
invited to join (our mistake), or you have failed 
to respond to an invitation to join. Contact 
info@raspberryblackberry.com to be added to 
the E-Forum.

NARBA Annual Meeting and Board Elections
newsletter each issue. 

In other business, Executive Secretary 
Debby Wechsler also gave a brief report 
on the Association’s finances.  The As-
sociation’s main sources of funds in 2012 
was dues ($16,570). Acreage assess-
ments on growers ($4,440), conference 
profits ($4,731), conference sponsor-
ships ($4,103) also provided significant 
sources of income, with smaller amounts 
from sales of books and brochures. Its 
major expense is executive secretary 
management fees, with smaller amounts 
to newsletter printing, tithe to research, 
and sponsorships, including the Rubus 
& Ribes Symposium planned for 2015. 
The association funds balance as of late 
January was $58,000, in its checking ac-
count, CDs, and MoneyMarket funds. If 
you would like to receive a full financial 
statement for 2012, contact the NARBA 
office. 

Debby also reported on current 
and future activities of the Associa-

At NARBA’s annual meeting, held dur-
ing on January 30, 2013 at the Hilton 
DoubleTree Portland, as part of the 2013 
North American Berry Conference, new 
Executive Council members were elected 
for the organization. The Executive 
Council is NARBA’s Board of Directors.  
The following slate of candidates was 
elected:

• Rudy Heeman, Thorndale, Ontario 
(Region 1)  

Fred Koenigshof, Coloma, MI (Region 
3) re-elected to a second term

Marvin Williams, Enigma, GA (Region 5)

Pierson Geyer,  Mechanicsville, VA (Re-
gion 7)  

For one other position, an at-large 
seat, the Executive Council will invite 
Aneberries, the Mexican grower/exporter 
organization, to submit a candidate. 

Contact information for all Executive 
Council members, as well as the make-up 
of each region, is on the back page of the 
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Recipe Brochures  
Full-color trifold brochures include recipes, instruc-
tions for picking, handling, washing and freezing, and 
health benefits, with space to stamp or sticker your 
farm information. Prices: 100: $12 plus $5 shipping.  
300: $32 plus $10 shipping. 500: $52 plus $10 ship-
ping.   1000: $90 plus $15 shipping
You can mix the two brochures in your total quantity, 
but please order by 100s (e.g., no 150/150 orders). 
Larger orders can be imprinted with your farm logo and 
contact info; contact NARBA for more information. 

tion. Besides holding this meeting, the 
Association organized a day and a half 
of bramble sessions at the Southeast Re-
gional Fruit & Vegetable Conference in 
Savannah in early January. The associa-
tion continues to distribute brochures and 
is considering creating stickers growers 
can use on packaging or for consumers. 
We developed policies for use of our logo 
and have created a PowerPoint to help 
get the word out about NARBA that is 
available to members. The Association is 
seeking additional sources of funding for 
research and is in the process of negotiat-
ing with a potential consultant to assist 
with this. In policy issues, such as labor, 
food safety, and the farm bill, as well as 
industry wide concerns like SWD, we 
are participating in coalitions working 
on these. While a proposed blackberry 
Research and Promotions program was a 
major topic at last year’s meeting, it has 
been put on hold, due to USDA’s require-
ments for how the program would be set 
up; as more than 75% of fresh market 
blackberries in the U.S. are imported, 
these imports would have dominance 
in the board, and U.S. producers were 
reluctant to support this. She reported 
that next year’s conference is planned for 
Hershey, PA, as part of the Mid-Atlantic 
Fruit & Vegetable conference. and also 
encouraged members to contact her with 
ideas, requests, or suggestions for the As-
sociation.

Jeff Chandler, co-coordinator of the 
NABG Research Foundation also gave a 
report on the Foundation (see page 1). 

The final item in the meeting was 
a short presentation by Gina Fernan-
dez about the International Society of 
Horticultural Science’s Rubus & Ribes 
Symposium, planned for June 2015 in 
North Carolina. The event will bring sci-
entists from around the world, and should 
be of interest to many, both growers and 
scientists. It is held every four years; the 
last ones were in Chile and then Serbia. 
(You can see her PowerPoint about the 
Symposium on the Conference Proceed-
ings CD). t

Resources Available from NARBA
NARBA offers several highly regarded production guides to its 
members at a discounted price. We also offer our own consumer 
recipe brochures, great for handing out on the farm or at the farmers 
market. Order today!

Raspberry and Blackberry Production Guide for the 
Northeast, Midwest, and Eastern Canada, by Lori Bush-
way, Marvin Pritts, and David Handley. Though for the NE, growers 
in other areas also find it useful. Features134 color photos, 36 line 
drawings, 30 tables, 70+ cultivar descriptions, sample calculations. 
Lists for $37 plus shipping; NARBA’s members price of $35 includes 
shipping (add’l charges if not U.S.).

Fresh Market Caneberry Production Manual, by 
Mark Bolda, Mark Gaskell, Elizabeth Mitcham and Michael Cohn, 
published by University of California Agriculture and Natural 
Resources.74 pages, with more than 90 color photos, tables, and 
illustrations. Learn the techniques of the leading U.S. production 
region. Lists for $25 plus shipping; NARBA member price of $24 
includes shipping (add’l 
shipping if not  
U.S.).  

ORDER FORM (MEMBERS ONLY)

Name ____________________________________________________________________________________

Mail address ______________________________________________________________________________

_________________________________________________________________________________________

Email_______________________________________________________Phone_________________________

       Quantity            $ Amount

Raspberry and Blackberry Production Guide (NE) $35 ea  __________     ____________

Fresh Market Caneberry Production Manual (CA) $24 ea  __________     ____________

Recipe Brochures (see prices above)       

Raspberry #__________      Blackberry # __________         Total brochures  __________     ____________

      Total order  $             ____________

All payments in U.S. funds only; additional shipping will be charged for non-U.S. orders

Mail your order to NARBA,1138 Rock Rest Rd., Pittsboro, NC 27312 or fax to  
866-511-6660. Credit card orders can also be called in to 919-542-4037.

Payment:  q Check             q Visa/Mastercard/Discover    Exp. Date _______________________

Card # __________________________________________________________________________________
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Jones Family Farms

Micropropagated
Certified/Virus-Indexed

Blackberry Plants
The berry best plants you can get!

Greenhouse Grown Only!!!
 Jones Family Farms             Barbara 252-399-9844
 7094 Honeysuckle lane            Home 252-235-3248
 Bailey, NC  27807  Fax 252-235-0155

Email: sales@jonesfarmsnc.com
Web Site: www.jonesfarmsnc.com

E V E N T S

April 24-26 2013 – Global Berry Con-
gress, Santiago, Chile. For more informa-
tion, visit www.berrycongress.com/

April-May, multiple dates – Oregon 
Food Safety Trainings for berry grow-
ers. See article below.

June 18-20, 2013 – Berry Health Ben-
efits Symposium, in Charlotte, NC. Join 
leading researchers and industry leaders 
to learn about the newest research in this 
field. First time the event has been held 
on the East Coast! See box to right.

June 18-25, 2015 – 11th Interna-
tional Rubus & Ribes Symposium, in 
Asheville, NC, June 21-25, with precon-
ference tour to farms and research sites 
June 18-20. More info to come. If you 
are interested in being a sponsor of this 
event, contact gina_fernandez@ncsu.edu. 
Contact NARBA to have bramble-related 
events included here and posted on our 
web calendar. 

Food Safety “Train the Trainers” 
Workshops and Resources 
Free workshops are being sponsored by 
the Oregon berry industries in April and 
May to educate farmers on how to pre-
vent on-farm microbial contamination of 
Oregon produce and prepare participants 
to train harvest workers on recommended 
food safety practices. Training will be 
based on the California Strawberry Com-
mission Food Safety Practices for Straw-
berry Harvest Workers™ flip chart study 
guide which will be provided. To sign up 
for workshops, visit .

Growers not in Oregon may also or-
der flip charts from the California Straw-
berry Commisison. While not created for 
caneberry crops, most of what they teach   
carries over.  They are available for $60 
each plus shipping; contact Andrew 
Kramer, akramer@calstrawberry.org, 
831-750-2542.

The flip chart is designed to be used 
by growers and field supervisors to train 
harvest workers on recommended food 
safety practices. The front of each page 
of the flip chart has a drawing depicting 
a specific food safety practice that is vis-
ible to the workers. The field supervisor 
conveys the food safety practice verbally 

June 18–20, 2013
Charlotte, NC

The Berry Health Benefits Symposium is 
the only conference focusing solely on 
the impact berries have on wellness. The 
symposium features research scientists 
from around the world presenting their 
cutting edge work. 

“The Berry Sessions” is a special one-day 
event on June 18 at the Symposium:

Berry Research Trends from the Lab 
to the Consumer – Learn how scientific 
research moves from the lab to the table 
through marketing, food service and retail 
channels.

Health Claims in Labeling & Advertising – 
Hear the latest information on what you can 
and can not say on labels and in advertising 
regarding berries and health.

Marketing Berry Health to Social Media 
Outlets – A panel discussion with large and 
small berry groups focusing on how they 
utilize the best of social media to reach 
consumers.

Berryology 101 – Understand the terminolo-
gy used in speaking about berry health and a 
look at the ORAC debate and how to express 
berry health benefits beyond antioxidants.

Developing Effective Outreach with 
Market Research – How to know what the 
consumer is thinking about your product/out-
reach and tools to target effective campaigns.

Current Research Forum – Hear the latest 
in berry health research from berry groups 
and companies in lay terms. is geared for all 
those who want to learn more on berries and 
health in a short time. 

Visit www.berryhealth.org 
for more information 

by reading a brief amount of text on the 
back side of the page that corresponds to 
the drawing that is visible to the workers.

The flip chart is made up of seven 
distinct chapters that cover different ar-
eas of food safety practices that workers 
must follow. Chapters cover topics such 
as use of the bathroom units, eating and 
drinking in the field, handling of fruit 
and packaging, and hand washing. Each 
chapter can be used to do a brief tailgate 
training for a harvest crew in 15 minutes 
or less.

For other excellent Food Safety re-
sources, visit the National GAPs pro-
gram, www.gaps.cornell.edu

To learn about FDA’s new Proposed 
Regulations, visit     
  www.fda.gov/Food/FoodSafety/FSMA
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Weeds
q Weed growth can be very vigorous at 

the same time as the bramble crop peaks. 
Don’t let weeds get out of control.
q Weed control is best done earlier in the 

season before harvest commences. 
q Hand-weed perennial weeds in and 

around plots.

Insect and disease scouting 

Growers with a history of cane diseases 
and/or mites often find that certain fungi-
cides and oils are most effective just prior 
to bud break. The period of time in the 
spring when the plant is flowering is the 
most important season for control of in-
sects and diseases. Know what your pests 
are and how to control them.

Water management
q Bramble plants need about 1”-2” 

water/week. This amount will be espe-
cially critical during harvest. 

Nutrient management
q Apply second half of nutrients if doing 

split application.

Marketing and miscellaneous
q Service and clean coolers.
q Make sure you have enough containers 

for fruit in the coming season.
q Prepare advertising and signage for 

Spring 
Bramble 
Chores

This list was developed by Dr. Gina 
Fernandez, Small Fruit Specialist at NC 
State University and reviewed by Dr. 
Marvin Pritts at Cornell. Chores and 
timing may be somewhat different in 
your area or for your cropping system. A 
good source of information for the Pacific 
Northwest is the Small Fruit Update; sign 
up at www.berriesnw.com/SFU.asp.

Plant growth and development
q Plants deacclimate quickly
q Bud differentiation (additional flowers 

formed)
q Bud break 
q Flowering
q Primocane emergence

Pruning and trellising
q Finish pruning and make sure all 

floricanes are tied to the trellis before 
budbreak.
q Rotate shift trellises to horizontal po-

sition before budbreak; rotate to upright 
position immediately after flowering.

Pristine® Fungicide Use 
in Caneberries and  
Blueberries  
From the Small Fruit Update, Febru-
ary 5, 2013, www.berriesnw.com.

Some folks at OSU and USDA would 
like to call growers attention to some 
label concerns with  BASF’s Pristine®. 
There are now EPA-approved supple-
mental pesticide labels for caneberries 
and blueberries that state they super-
seded the main container labels.  How 
you can use the product and whether 
you can tank mix (and with what for 
which crop) depends on what type 
of container label you have in your 
possession. There are three types of 
container labels that growers might 
have. To find out the details and what 
you may do, visit www.berriesnw.
com/SFU/2013/sfudocs13/PristineUp-
date_02-01-13.pdf.

your stand.
q Contact buyers to finalize orders.
q Hire pickers.
q Prepare signage for field orientation; 

it is easier to tell pickers where to go if 
rows are numbered.

 
 

A Crash Course on  
Virus Disease Control
By Ioannis E. Tzanetakis, University of 
Arkansas and Robert R. Martin, USDA-
ARS, Horticultural Crops Research 
Laboratory, Corvallis, OR

Not everyone is aware that plants can be 
infected by viruses, yet plant viruses ac-
count for losses in the billions of dollars 
every year. There have been several cases 
where a virus epidemic has destroyed 
crops over vast areas, and the most frus-
trating part from a grower’s standpoint is 
that there is not much to do once a plant 
is infected. 

Let’s start from the basics: What is 
a virus? A virus is an obligate parasite 
consisting of nucleic acids (RNA or 
DNA), proteins. and in some cases, lipid 
membranes. The key term here is ‘ob-
ligate’. Viruses cannot function outside 
a living cell. If the host dies, the virus 
goes with it. Thus, in nature viruses have 

co-evolved with their hosts to keep a fine 
balance between virus replication and 
survival, and survival of the host to sus-
tain infection through dormant seasons of 
the host. This is definitely the case in the 
majority of plant-virus interactions. Vi-
ruses have evolved to co-exist and most 
have minimal impact on their hosts. With 
new technologies developed in the last 
few years we now know for a fact that 
plants are infected with several viruses 
but in most cases no definite symptoms 
are observed. These are what we refer to 
as ‘resident’ or ‘latent’ viruses. 

But there are also cases where viruses 
cause severe plant disease and even death. 
This is truly an imbalance in the system. 
The majority of the scientific community 
agrees that viruses that kill their hosts are 
probably accidental introductions, as they 
die out along with their hosts. There are 
rare cases where viruses can mutate to 
cause less severe symptoms allowing for 
their survival in a particular host.

As we learn more about viruses and 
virus diseases we have come to realize 
that, at least in berry crops, the majority 
of disease are not caused by a single vi-
rus but rather by the combination of two 
or more viruses. In the past, scientists 
were able to identify the ‘easy’ viruses, 
entities that were easy to isolate and ma-
nipulate. With the new technologies that 
have been developed, we now realize that 
the knowledge of the past only accounts 
for the tip of the iceberg in terms of what 
causes virus diseases in berry crops. A 
clear example is blackberry yellow vein 
disease (BYVD). Until the turn of the 
century people assumed that symptoms 
were caused by Tobacco ringspot virus 
(TRSV). Although TRSV is found in 
some plants, the majority of symptomatic 
plants are free of the virus. Also, TRSV 
does not cause symptoms in single infec-
tions in most modern blackberry culti-
vars. We now know that BYVD is caused 

continued on page 8
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Glimpses from the 
North American Berry 
Conference
One of the highlights of the North Ameri-
can Berry Conference in January was 
the tour. As you can tell from the photos, 
weather was classic Oregon, grey and 
drizzling much of the morning, but it 
wasn’t pouring or too terribly cold. It was 
seriously muddy and our three busloads 
of participants cheerfully slogged along 
in it. A few disconnected points gleaned 
from almost illegible notes:

– The North Willamette Research 
Station houses both OSU and USDA 
research. Organic blueberry research was 

The tour wasn’t all caneberries; Unlike most Oregon growers, who 
use matted row plantings and grow for processing, Matt Unger is 
raising day neutrals (Albion) on plastic for fresh market.

Bernadine Strik explains organic blackberry research at the 
North Willamette Research Station. Note the use of landscape 
fabric for weed control, a major issue in organic production.

Chad Finn with a research planting of primocane fruiting 
raspberries (Tulameen?). He cooperates closely with Washing-
ton breeder Pat Moore.  

Joe Tankersley, Townsend Farms manager, shows a tunnel plant-
ing of  Oachita blackberries; workers have trellised the erect 
Eastern plants the way they would trailing blackberries.

These are some seriously thorny Metolius 
blackberry plants at Townsend’s Farm. 
They yield about 6-7 tons per acre.

started in 2006 and organic blackberries 
in 2010 at the request of the industry. 
Research includes comparing weed con-
trol techniques and monitoring fertility 
management; one project is looking at 
root growth with cameras through clear 
plastic tubes. One issue for processing 
organic berries is insect contamination; 
even a good insect is bad if it falls into 
the harvested crop. 

– Chad Finn does his crosses and 
seedling work in Corvallis, then brings 
selections up here for replicated trials 
under standard production methods. At 
Corvallis, he lets them get weedy and 
experience tougher conditions!

– Plantings of strawberries, red rasp-
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Winding up the tour at McMenamins, an old orphanage and 
Masonic retirement home converted into a restaurant and bar.

Sampling and evaluating dozens of varieties of frozen berries 
was a special opportunity during the conference.

Matt and Kathy Unger (shown at right) hosted the tour lunch in this building. She’s 
a great cook and it was delicious! This is their retail market, built two years ago; it’s 
also used for occasional special events like weddings. Below right, organic grower 
Anthony Boutard shows his machinery and shares his philosopy.   

berries and black raspberries in this re-
gion tend to have a short life span, mostly 
because of viruses. 

– Townsend’s raises about 700 acres 
of berries, including blackberries, blue-
berries, strawberries, and black raspber-
ries. About 80% go to freezing, 20% to 
fresh market. All are hand picked for 
better quality. Metolius (shown at left) 
and Black Diamond are major varieties; 
one issue is the canes break easily, so as 
soon as they are done picking, they try to 
train them onto the wire. They also raise 
Ouachita; according to Joe Tankersley, 
yields are about half of the other varieties, 
but “it is a beautiful farm market berry.”

–Of their SWD program: “We never 
stop.” The key is to keep them picked and 
keep ripe fruit off the canes.

– The Ungers sell at 15 farmers mar-

kets a week. They do two-thirds of their 
sales at farmers markets; the four they at-
tend on Saturdays make up half their total 
sales. They use nieces, nephews, college 
kids to run the stands. 

– Their varieties include Josephine and 
Polka raspberries, Triple Crown and Ob-
sidian blackberries, Albion strawberries. 
They also have blueberries. 

–Anthony Boutard thinks of weeds as 
companion plants or “resident vegetation” 
and likes Chester because it is hardy and 
robust. 

– He prefers not to refrigerate berries 
after harvest, for best flavor, and says cus-
tomers say they still keep well. 

– They co-pack their jams in small 
batches in November, from frozen first-
picking berries only.t
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IRS Capitalization 
Rules Change May Help 
Caneberry Growers
By Johnny James, Bethel Valley Farms

One of the main themes of our U.S. tax 
system is the idea that the timing of a 
deduction should be allowed in the same 
period as the income that it relates to is 
realized. This is called the “matching 
concept”. One section of the code that 
is all-encompassing in carrying out this 
concept is called the Uniform Capitaliza-
tion rules (Internal Revenue Code 263A). 
The primary requirement of the Uniform 
Capitalization rules is to require all direct 
costs and an allocable share of all indirect 
costs to be capitalized rather than be ex-
pensed in the current year. As it relates to 
farmers, these rules apply IF the “pre-pro-
ductive period” of the plants the farmer is 
growing is in excess of two years. 

The “pre-productive period” is gener-
ally deemed to begin when the plant is 
planted and is deemed to end when it 
produces its first marketable crop. If this 
period is greater than two years, then the 
farmer is required to capitalize all of the 
costs associated with planting and grow-
ing that plant during the “pre-productive 
period”. Once the pre-productive period 
ends, the farmer would take all of the ac-
cumulated costs, record them as a fixed 
asset, and depreciate them over the life of 
the plant.  The net effect of this is that all 
of the cost of growing the plant includ-
ing the cost of the plant, the fertilizer, 
the sprays, irrigation, labor, taxes, fuel, 
etc. would not be deductible during this 
period but rather would be capitalized 
as part of the cost of the plant for future 
depreciation. Again, this follows the 
“matching concept” where the IRS wants 
you to defer the deductions until the year 
you begin to realize the income. 

So the question every farmer needs 
to ask is: “What is the pre-productive 
period of the plants that I grow?” In order 
to assure uniformity across the U.S., the 
Congress directed the IRS to establish 
a nationwide weighted average pre-
productive period for all plants. When it 
was originally published, blackberries, 
raspberries, grapes, currants, and most 
tree fruits plants (see http://www.irs.
gov/publications/p225/ch06.html,  Table 

by complexes, with more than a dozen 
viruses that may contribute to the symp-
toms. BYVD can be caused by various 
combinations of these viruses, and in all 
cases observed to date, there are at least 
two and up to seven viruses involved.

Management strategies of virus dis-
eases are based on resistance, control of 
vectors, or elimination of viruses from 
propagation material. Resistance is based 
on the premise that when viruses are 
identified by their hosts as invaders at the 
genetic level, this results in some step in 
the virus life cycle being blocked. Given 
that most virus disease in berry crops are 
caused by complexes, it is a challenging 
undertaking to develop multiple virus 
resistances. If symptoms are expressed 
in the presence of multiple viruses then 
plants need to be able to recognize all or 
most of those entities. If a single patho-
gen causes disease it is easy to screen and 
identify resistant sources. However, in 
berry crops, resistance sources have not 
been identified for most of the viruses. 
Resistance to multiple viruses is more 
challenging as different combinations 
need to be introduced to plants and the 
reaction to each virus needs to be evalu-
ated. When breeders work with thousands 
of accessions, the challenge is obvious.

Vector control can be a good alterna-
tive but knowledge of the epidemiology 
and transmission of viruses is necessary 
for the implementation of a successful 
control program. There are four different 

6-1) were deemed to have a nationwide 
weighted average pre-productive period 
of more than two years. Thus, all farmers 
producing these plants have been required 
to capitalize their costs (as described 
above) related to growing these plants. 

Now for the GOOD NEWS for 
raspberry and blackberry growers! In 
the recent Notice 2013-18, the IRS has 
announced that it is changing its position 
and has now determined that the nation-
wide weighted average pre-productive 
period for blackberries and raspberries is 
less than two years and therefore farm-
ers growing these crops are no longer 

required to capitalize all of their costs but 
can expense them as they are incurred. 
For blueberries, grapes, currants and 
most tree fruits, farmers are still required 
to capitalize their pre-productive costs. 

It is recommended that you share this 
notice with your accountant and deter-
mine the impact this may have on your 
current and prior filed returns as it may 
present an opportunity for a refund if you 
have been capitalizing these costs.t 

Johnny James comments “Tax laws 
applicable to Ag and dealing with the IRS 
was my area of speciality before I lost my 
mind and decided to become a grower! “

modes of transmission when it comes to 
viruses and their vectors: a) non-persis-
tent; b) semi-persistent; c) circulative and 
d) circulative propagative. What do those 
terms mean? In non-persistent transmis-
sion, virus acquisition and transmission 
takes place in few seconds or minutes 
and the vector also losses the ability to 
transmit in minutes. In the case of semi-
persistent viruses the vector needs to feed 
on the source plant for several minutes or 
even hours, but once the virus is acquired 
it may be able to transmit for hours to 
days. The latter two modes of transmis-
sion are more complicated as vectors 
need hours or even days of feeding on 
infected material to acquire the virus. 
Then, they are unable to transmit for 
hours or even days as the virus need to 
pass though vector membranes to make it 
back into the salivary system. However, 
once acquired, they are able to transmit 
for days, weeks, or even the life of the 
vector. In the case of circulative propaga-
tive viruses, the virus actually infects the 
vector and in certain cases, it has been 

A Crash Course on   
Virus Disease Control
continued from page 5

continued on page 12

Raspberry mosaic virus. Photo from 
www.fruit.cornell.edu.
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A Blackberry Pruning 
Strategy To Rejuvenate 
Established Plants  
(and Growers)
By Charlie O’Dell, Extension Horticul-
turist Emeritus, VA Tech, and Crows Nest 
Farm near Blacksburg, VA

Annual late winter pruning of erect 
blackberries to remove the old two-year 
canes that fruited the past summer in-
volves a large amount of hard hand labor. 
As we got older it seemed to take longer 
and longer each year to complete this 
annual chore before new growth started 
each spring. Our joy of hearing the first 
birds singing in February was dampened 
by the dread of blackberry pruning! 

A couple of years ago we devised and 
field-tested a system in hopes of elimi-
nating most of this hard annual pruning 
work. It is my hope that a lower-labor, 
easier system of winter blackberry 
pruning and trellis-free culture might 
help more growers be willing to begin 
blackberry production. Eliminating the 
expense, labor, and management of trel-
lising erect blackberry varieties would 
make growing blackberries much easier. 
Our state has very few commercial 
blackberry growers, so urban consum-
ers in most communities have little or no 
sources of such fresh, ripe, tasty, locally 
grown berries. 

At our house and garden, we had a 
smaller planting of Chester thornless 
blackberries that were several years old. 
When late winter came I decided to try 
out a new pruning idea on this small 
scale before trying it on larger com-
mercial plantings. I used my long-reach, 
articulating head, motorized hedge prun-
ers to cut all plants of one half of the row 
length down at ground level, primocane 
raspberry style. On the other half of that 
single row, I followed the traditional 
blackberry pruning method of cutting 
and removing just the old floricanes that 
had fruited the previous summer. 

Of course, that portion of the row 
where all canes had been mowed to the 
ground bore no fruit the next summer. 
However, for our home use we had plenty 
of berries for ourselves, our family, and 
our freezer from the half row that was 

pruned in the traditional manner. The 
next year, however, the half row where 
all plants had been removed the previous 
year bore a most bountiful crop! Those 
crowns were rested from one year of not 
bearing fruit, and they seemed rejuve-
nated. 

With no trellis to interfere or work 
around, we grind up the cut canes in 
place with a tractor-mounted rear rotary 
mower set high for the first pass, low 
for the final pass. Then, as new growth 
emerges from the crowns in early spring, 
we air-blast spray the entire planting with 
lime-sulfur for disease control.

I believe this system also may help 
extend the productive life of the planting 
due to the resting phase of the crowns. A 
ten-year-old planting, for example, would 
have borne only five crop years. To be 
able to produce the amount of fruit need-
ed each year, you would need to make 
your planting larger than you normally 
would if you used conventional pruning to 
remove just the old canes after their fruit-
ing year. Then, with at least two rows of 
each variety, cut off alternate rows of each 
variety each year, so that you eliminate 
completely all hand removal of old canes! 

This pruning system is especially re-
warding for growing thorny erect black-
berry varieties that are prized for their 
very tasty, huge berries. For example, the 
Kiowa variety grown here seems to be 
resistant to orange rust and anthracnose, 
but is very thorny. Yet, our mostly urban-
ite U-Pick customers reach right into the 
plants to get those tasty, large berries that 
quickly result in full containers. The hand 
pruning and removal of those thorny 
old canes from our hedgerows of plants 
always was very difficult, very slow, and 

often painful. Those thorns grab other 
canes as you pull them out of the rows 
and also grab you at every opportunity 
during cane removal! We had to use long, 
beekeeper gloves that came up to our 
armpits, with heavy leather gloves over 
them, in order to be able to grasp those 
old dead canes when pruning and remov-
ing them from the rows! 

This pruning system can be helpful 
to larger commercial blackberry growers 
to reduce the drudgery, time, and labor 
(if you can find the workers) needed 
to maintain productive, conventionally 
pruned blackberries. 

In a personal communication, Dr. 
John Clark, the successful fruit breeder 
at the University of Arkansas who has 
developed many widely planted erect 
blackberry varieties, recommended I 
also experiment with topping his erect 
blackberry varieties at shorter heights 
trellis-free, starting at three feet height 
with several summer toppings, and man-
aging for short laterals so that plants do 
not need trellises for support. At taller 
heights, tops likely will bend into row 
middles and may reduce harvest effi-
ciency and summer mowing of grassy 
middles. Perhaps some erect varieties 
may be grown at somewhat taller heights 
trellis-free; time will tell. An alternate-
year bearing cultural system with no trel-
lising and no hand removal of dead canes 
is offset by less bearing surface and pos-
sibly lower yields from shorter plants, but 
may suit many growers. Always try any 
new system on a small scale first to see if 
it works for you.

In an alternate-year system, you may 
still need to do some removal of new, 
one-year canes if in-row plant popula-
tions become too thick, plus continue to 
do multiple summer toppings and side 
hedging of laterals. Yet this system is so 
much easier to handle, that if it works for 
you, you too could look forward to late 
winter blackberry pruning season, a reju-
venating experience for the grower too!t

This article is courtesy of American/
Western Fruit Grower magazine. Charlie 
O’Dell is a contributing editor for the 
publication. To access this article and 
other berry-related articles online, go to 
www.growingproduce.com/fruits-nuts/
berries.

required to capitalize all of their costs but 
can expense them as they are incurred. 
For blueberries, grapes, currants and 
most tree fruits, farmers are still required 
to capitalize their pre-productive costs. 

It is recommended that you share this 
notice with your accountant and deter-
mine the impact this may have on your 
current and prior filed returns as it may 
present an opportunity for a refund if you 
have been capitalizing these costs.t 

Johnny James comments “Tax laws 
applicable to Ag and dealing with the IRS 
was my area of speciality before I lost my 
mind and decided to become a grower! “

Chester blackberries.
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Laboratory and Field 
Evaluations of Attrac-
ticidal Traps as Tools 
for Control of Spotted 
Wing Drosophila
Leskey Laboratory, USDA-ARS, Appala-
chian Fruit Research Station 
Kearneysville, WV 
Project Background

The spotted wing drosophila (SWD), 
Drosophila suzukii (Matsumura), is an 
invasive species recently introduced 
into the U.S. Unlike many other fruit fly 
species, SWD will readily oviposit into 
ripening berries, brambles, grapes and 
stone fruits leading to potential economic 
losses in quality and yield. Once eggs 
are laid and the maggots hatch, the fruit 
likely cannot be recovered and thus con-
trol efforts must focus on the adult SWD. 
To properly mitigate injury to the crop, 
chemical control measures must be timed 
to kill adults prior to oviposition. Howev-
er, commercial growers still do not have 
tools that allow them to monitor at regu-
lar, short intervals to permit a properly 
timed spray and invasion into plots may 
occur before treatment can be applied. 

Current monitoring traps require 
growers to positively identify the small 
fruit fly and repeatedly replace the liquid 
attractant or a sticky card, so as to ascer-
tain when new populations develop. Giv-
en that SWD has a very short develop-
mental period, growers need to constantly 
monitor and reapply insecticides through 
harvest. A potential solution to this prob-
lem is a behaviorally based management 
strategy: an attract-and-kill system that 
is very attractive to SWD, pulling them 
away from the host plants where a lethal 
dose of toxicant can be delivered to the 
adult fly. Here, we evaluated the poten-
tial of attracticidal spheres developed for 
controlling apple maggot fly as an attract-
and-kill system for SWD.

Objectives
1. Evaluate lethality of attracticidal 

spheres against SWD in the laboratory.
We evaluated the lethality of attrac-

ticidal spheres, originally developed for 

SWD feeding on attracticidal sphere.

apple maggot fly, against SWD. Visually 
integrated caps were formulated with 
spinosad (Entrust), spinetoram (Del-
egate), bifenthrin (Brigade) and lambda-
cyhalothrin (Kaiso). For these trials, we 
formulated caps of each candidate insec-
ticide at rates of 0.0, 0.01, 0.1, 0.5 and 
1.0% (a.i.). Each of these caps was fitted 
to a flat-topped red sphere base and then 
misted with water for activation. At least 
forty SWD (20 males and 20 females) 
were exposed individually to spheres of 
each treatment. For each trial, a single 
SWD was gently placed at or near the 
equator of the sphere and allowed to for-
age freely for up to 5 min. Total foraging 
time was recorded for each SWD, and 
flies were held individually with food and 
water. Fly condition (alive, moribund, 
or dead) was assessed 24 and 48 h after 
exposure to spheres. 

2. Determine if SWD will orient to 
and alight on attracticidal spheres un-
der semi-field conditions.

In order to determine if SWD 
would orient to and alight on attracti-
cidal spheres, we covered full-round, red 
spheres with a thin layer of Tangletrap® 

(the killing agent). This study did not 
require the use of the attracticidal spheres 
as we only endeavored to evaluate attrac-
tion to the sphere and not killing capaci-
ty. Fifty SWD (25 females and 25 males), 
7-10-d old and starved 24 h with water 
were released inside of 2.0 m3 screened 
cages. Flies were exposed to one of five 
possible treatments in each cage: 1) 
sticky sphere only; 2) sticky sphere and 
attractant bait (Monterey Insect Bait); 
3) sticky sphere with potted raspberry 
plant bearing ripe fruit; 4) sticky sphere 
and attractant bait with potted raspberry 
plant bearing ripe fruit; 5) potted rasp-
berry plant bearing ripe fruit only. SWD 
released into each cage were permitted 
to forage freely for 48 hours, after which 
the spheres and fruit were then isolated 
for evaluation. At the end of the exposure 
period, the number of flies captured on 
spheres was counted. After 9-10 days, 
the raspberries were evaluated for the 
number of larvae and pupae present. The 
number of flies captured on baited and 
unbaited spheres with and without plants 
were compared, as was the number of 
larvae and pupae found in fruit.

Preliminary Results
1. Evaluate lethality of attracticidal 

spheres against SWD in the laboratory.
We found that SWD will readily feed 

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

Mean number of SWD larvae and pupae recovered from raspberries when in as-
sociation with baited, unbaited spheres or nothing (control).  

continued on next page

This project was funded by the NABG 
Research Foundation in 2012. To see the full 
report, and those of other funded projects, 
visit the “Research Foundation” section of 
www.raspberryblackberry.com.
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on spheres and observed a rate response 
for all insecticides. We observed high 
mortality (> 95%) after 24 h for caps 
formulated with 1% spinetoram, spinosad 
and lambda-cyhalothrin. Bifenthrin was 
lower, at 72.5% but increased to 92.5% 
after 48 hours. 

2. Determine if SWD will orient to 
and alight on attracticidal spheres un-
der semi-field conditions.

We found that SWD will alight on 
red spheres. In semi-field studies, ~40% 
of all released flies landed on spheres 
with and without baits. When raspberry 
plants were included, the number of flies 
declined significantly to between ~14-
18% . However, infestation in raspberries 
declined significantly when spheres were 
present, by > 40%, indicating that pres-
ence of spheres reduced oviposition in 
berries (see figure on previous page). 

Tentative Conclusions
We have found that the concept of an 

attracticidal sphere for direct, behavior-
ally based management of SWD holds 
potential. Flies will actively feed on 
attracticidal spheres, and several com-
pounds show good potential as toxicants. 
SWD also will alight directly on the 
sphere surface based on captures on Tan-
gletrap-coated spheres. Sphere presence 
in association with an attractive host, 
red raspberry, resulted in a nearly 50% 
reduction in the number of SWD larvae 
and pupae present in fruit. However, vi-
sual stimuli most attractive to SWD have 
not been identified. It is likely that we 
can improve orientation and attraction to 
attracticidal traps by identifying optimal 
visual stimuli for SWD.

The Monterey Insect Bait used in 
these trials appeared to have no impact 
on SWD response. However, we know 
that SWD will orient to volatile cues. 
Thus, by identifying and using olfactory 
cues that are very attractive to SWD in 
association with attracticidal traps, we 
can increase the power of this attract-and-
kill approach for management of SWD.t

proven that they can move to the next 
generation though infection of the egg. 

But why is this important to know? 
The secret to an effective control regime 
lies in the knowledge of how viruses are 
vectored. In the cases of the circulative 
viruses the answer is straightforward, 
since there are days between when a vec-
tor acquires a virus before it can transmit, 
allowing for ample time to control the 
vector. Control will probably eliminate 
the vector before it is able to move virus-
es to adjacent plants. How about the case 
of non- and semi-persistent transmission? 
This presents a major challenge: Let’s 
assume the case of a non-persistent virus. 
The vector transmits the virus after short 
feeding time. A control agent applied to 
the foliage may change the vector behav-
ior (e.g. the composition of the plant sap 
has changed) such that the vector does 
not settle down, but rather moves from 
plant to plant, thus increasing the number 
of plants that it infects. If no control were 
applied only a single plant would be in-
fected. This situation is very specific and 
changes depending on the environment, 
the control agent/chemical and of course 
the virus/vector combination. Without 
this information the grower may use 
valuable resources for vector control that 
actually lead to increased virus spread. 

Breeding for vector resistance can be 
effective at controlling all viruses trans-
mitted by the vector. Probably the best 
example of this in all of plant virology is 
the success of aphid resistance in virtual-
ly eliminating the spread of the raspberry 
mosaic complex, a group of three aphid-
transmitted viruses. Even though this has 
been successful in North America for 
more that 50 years, new biotypes of the 
aphid have overcome the original source 
of aphid resistance and this resistance is 
no longer effective. In Europe, the resis-
tance was overcome much more quickly 
and now multiple aphid resistance genes 
have been overcome. It must be remem-
bered that if we look at a complex like 
BYVD, there are multiple types of vec-
tors involved (eriophyid mites, whiteflies, 
nematodes, thrips, and pollen), which 
makes breeding for vector resistance a 

monumental task. Also, in most cases, 
vector resistance has not been identified 
in the berry crops

The easiest and most effective control 
is planting clean material. Many grow-
ers propagate their own stock for plant-
ing new fields. Though this appears to be 
an easy and cost-effective approach, it 
can have devastating results. Plants may 
appear normal but this is not uncommon 
when infected with just one or two virus-
es. When the plants are placed in the field, 
viruses are transmitted between plants 
and complexes develop, plus additional 
viruses may be vectored into the field, 
and a field decline may become apparent 
shortly after planting. Even if there are no 
apparent symptoms, virus infection may 
account for a 5-20% yield loss. Establish-
ing a field with virus-tested plants does 
not mean that they will never get infected. 
As a law of nature, all organisms from 
bacteria to amoebas to plants and pri-
mates get infected by viruses. A field with 
clean plants will stay productive for more 
time and yield better than a field with 
infected plants, providing growers with 
better quality product and better yields.

There have been several cases where 
growers move self-propagated plants to 
new areas and introduce new pests to 
new environments. The introduction of 
a few Prunus trees infected with Plum 
pox virus has cost taxpayers hundreds 
of millions of dollars. Citrus greening is 
another example of how the inappropri-
ate movement of plant material can cause 
losses of colossal proportions. So when 
growers plant their next field they need to 
recognize the value of the extra invest-
ment in virus-tested plants not only in 
terms of profitability of the newly planted 
field but also in terms of protecting exist-
ing fields on the same farm or in the area 
from the introduction of new viruses that 
could jeopardize production. t  

A Crash Course on   
Virus Disease Control
continued from page 8

Attracticidal Traps as 
Tools for Control of 
SWD continued from previous page

For Sale: FMC (John Bean) sprayers, 
irrigation pipe, coolers and allied 
equipment that was used for growing 
strawberries, raspberries and  table 
grapes in Michigan. Visit website 
www.retiredfruitgrower.com for more 
information and photos. Don Gibbs: 517-
6282663, cell 517-204-6512.

B U Y  &  S E L L  



The bramble: newsleTTer of The norTh AmericAn rAspBerry & BlAckBerry AssociATion, spring 2013 13

80
Years

Best
The

Plants

www.noursefarms.com    413.665.2658

•	 Strawberries,	raspberries,	blueberries,
	 blackberries,	asparagus	and	more!

•	 Where	the	pros	go	for	plans	and	plants.

•	 Call	for	a	free	catalog	and	plasticulture	guide!

41 River Road 
South Deerfield 
Massachusetts 01373

Since 1932

	
Berry

has mainly focused on variation among 
primocane bearing types and cultivars 
and the benefits of increased tempera-
ture on growth and development under 
protected environments researchers have 
recently discovered that high air and soil 
temperatures can be detrimental to rasp-
berry production resulting in a state of 
bud dormancy, delayed time to ripening, 
decreased water uptake, and reduced fruit 
quality and overall yield. 

Similar to temperature, increased 
light intensity levels also adversely affect 
overall primocane yield. In general, pri-
mocane-fruiting red raspberries favor the 
warmer months of the Midwest to initiate 
flowers. However, during this time, the 
warmer temperatures and light intensity 
levels often exceed optimal conditions 
for proper growth and development. As 
light intensity levels increase beyond an 
optimum range and soil and air tempera-
tures exceed 16˚C and 24˚C, primocanes 
enter a state of bud dormancy, delaying 
ripening time and reducing fruit quality 
and fruit weight. 

Despite widespread findings of the 
effects of increased temperature and 
light intensity, no recognized assessment 
has been made linking these two criti-
cal factors with the development of red 
raspberry primocane height and growth 
rate, flower bud initiation, fruit set, and 
overall crop productivity. This study is 
intended to 1) assess the relationship 
between temperature and light intensity 
and their effect on primocane growth and 
development; 2) evaluate how effective 
shade cloths and soil mulch are in reduc-
ing temperature and light intensity levels 
of high tunnel red raspberry production; 
and 3) provide relatively inexpensive 
solutions to minimize temperature and 
light intensity damage in protected red 
raspberry production during the warm 
summer months.

Materials and Methods
This study was located at the Horticul-
ture Research Station, Ames, Iowa, under 
three identical tunnels that served as rep-
lications. Dormant, one-year old canes 
of the primocane red raspberry cultivar 

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

The Effects of Temperature
and Light in High Tunnel 
Primocane Red Raspberry 
Production - Year 1
Gail R. Nonnecke and Leah Riesselman; 
edited from a longer report provided to 
the NABG Research Foundation

Introduction
A number of studies have shown how 
to optimize red raspberry production in 
high-tunnels, including providing ade-
quate nutrient and water uptake, high soil 
organic matter, fulfilled chilling require-
ment, low winter injury, improved cane 
height and growth rate. 

Primocane red raspberries have 
shown various benefits from warmer air 
temperatures provided by high-tunnels, 
compared to field grown primocane red 
raspberries which are typically avail-
able in the Midwest from mid-August 
to early-October. While past research 

continued on next page
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Temperature and Light in 
High Tunnel Primocane 
Red Raspberry Production 
Continued from previous page

Autumn Britten were planted in raised 
beds with 1.5 ft spacing within row and 
4 ft spacing between rows in a split-plot, 
randomized complete block design on 
April 18. Raspberry canes were trained 
on a temporary T-trellis. Plants were wa-
tered and fertilized via trickle irrigation 
at recommended rates. 

Prior to treatment application, light 
transmission under the plastic covering 
was measured, and exhibited 17% light 
intensity reduction. Two general strate-
gies were used to provide temperature 
and light intensity reduction in the con-
trolled tunnel environment: the main plot 
treatment of 50% reduction of light with 
the combination of shade cloth with a 
33% shade factor in addition to the 17% 
light reduction of the plastic covering, 
and the sthe use of a switchgrass mulch, 
applied within rows to a 6-inch depth at 
planting. Twelve treatment combinations 
over the 3 replications were used (2 shade 

treatments x 2 mulch treatments x 3 rep-
lications = 12 combinations).

Temperatures were measured at 30 
min intervals. Light intensity levels were 
measured at three different plant canopy 
heights; (1, 3, and 6 ft); in addition to 
three randomly selected locations under 
main plot treatments. Light intensity was 
measured when skies were mostly sunny, 
with efforts to record on a weekly basis 
depending upon favorable weather condi-
tions. Beginning on June 15, shade cloth 
(33%) was placed over the designated plot 
treatments, completely covering the plant 
canopy and removed on September 22. 

Vegetative growth was determined by 
measuring end-of-season cane height and 
counting total number of lateral branches 
and leaves per cane from 5 randomly se-
lected primocanes in each plot. To deter-
mine if fruit yield is significantly affected 
by temperature, berries were picked 
every 2 to 4 days, and a total weight and 
fruit number per treatment was recorded. 

First Year Preliminary Data
The 2012 growing season was consider-
ably warmer than typical Midwest sea-
sons and was the warmest year on record 

in Iowa. Maximum field air tempera-
tures ranged 26.66˚ to 37.77˚C for three 
straight weeks in July, with lows in the 
mid-teens to mid-20s˚C, during this same 
period. The air temperature in the pro-
tected-tunnel environments received no 
reduction of temperature under the main 
plot treatments of shade cloth. Tunnels 
had to be vented and thus shade cloth did 
not change the ambient temperature. In 
addition, due to the high minimum night 
temperatures, little reduction of tem-
perature occurred after sun-down, even 
with all possible ventilation in place. As 
a result, cane growing point temperature 
remained well above the optimum tem-
perature range for much of the season. 

The abnormally warm season also in-
creased the soil temperature well beyond 
optimum conditions for successful cane 
growth and development. While 16˚C soil 
temperatures were attained at the begin-
ning of June in 2011, 16˚C field soil tem-
peratures were already reached on May 5, 
2012. As assumed, higher soil tempera-
tures were recorded in the control treat-
ment plots. Adding shade to the treatment 
area reduced the soil temperature consid-
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Light Intensity
Cane height (cm) No. of leaves Leaf area No. of laterals No. of berries Ave. weight (gms.) Total yield (gms) µmol·m ̄²s ̄¹ 

Shade 1302.88a
No Mulch 106.13 109.13 2877.80 31.53 433.33 2.69a 1164.17
Mulch 158.23 198.20 4979.70 94.47 370.00 2.27b 945.61

No Shade 655.14b
No Mulch 111.07 151.53 3262.23 67.13 503.33 2.71a 1348.86
Mulch 129.70 192.33 3905.53 47.80 577.00 2.55a 1481.66

ᴺˢ ᴺˢ ᴺˢ ᴺˢ ᴺˢ ᴺˢ
¹Means separation, Tukey adjustment P≤.05
ᴺˢ Nonsignificant

Growth and Development Characteristics¹ Yield¹
Treatments

Table 1. Effect of shade cloth on light intensity and shade cloth and switchgrass mulch on fruiting and growth characteristics. 

One of three replicated tunnels showing 
shade cloth and switchgrass soil mulch 
treatments; Iowa State U. Hort. Station.

NS Nonsignificant

erably up until the second week of July, 
correlating with the three week period 
of air temperatures above 26.6˚C. Using 
switchgrass mulch alone did seem to have 
positive effects in reducing the soil tem-
peratures of the designated replications. 
In addition, increased berry weight was 
observed in the mulch treatments. The 
treatment of shade cloth and switchgrass 
mulch showed greatest potential in reduc-
ing the soil temperature at a 4” depth. 

This is the first year of two that this 
research is being conducted. Due to the 
immaturity of the canes and the extreme 
warm climatic conditions in 2012, little 
significant difference was shown between 
main and sub-plot treatments in relation 
to the growth and development of the 
raspberry canes from treatment effects 
(shade cloth and mulching). Increased 
average cane height of ~30 cm was 
observed with the application of mulch 
compared to bare soil; an additional 
growing season is needed to determine if 
this observation will continue. The cover-
ing of shade with soil mulch provided 
~28 additional centimeters of cane height, 
though, the differences were not statisti-
cally significant (Table 1). 

Poor canopy development, including 
the number of laterals produced, number 
of leaves, and leaf area, was observed 
more visually noticeable in the non-
mulch treatments, although no significant 
difference was observed. This is likely 
due to high light intensity and air and soil 
temperatures that occurred 2-3 weeks 
after planting, resulting in leaf scorch and 
decreased growth rate. In contrast, while 
increased development was observed 
in the mulch treatments, the 33% shade 
cloth significantly reduced average berry 
weight under soil mulch. 

The time of the year and climatic 
conditions of the environment also had 
an impact on the level of light transferred 

through the plastic covering. As shown 
in Fig. 3 and Table 1, 33% shade cloth 
significantly reduced the light intensity 
level of the tunnel environments, with 
maximum readings recorded on summer 
solstice, June 21. While the light inten-
sity readings were well above optimum 
levels throughout the growing season, 
the 33% shade cloth was able to achieve 
an optimum level as early as August 22; 
reducing potential light intensity levels 
by nearly 50%. Furthermore, while cane 
growth and developmental characteristics 
were not significantly different between 
treatments, an increase rate of growth and 
decreased leaf scorch was observed after 
August 22, on canes under shade cloth. 

Discussion
Our first-year results show that 33% 

shade cloth adequately reduced light 
intensity of the tunnel environment to 
achieve a 50% level reduction. How-
ever, because of the climatic extremes of 

the 2012 growing season, reduced light 
intensity showed no effect on reducing 
tunnel air and soil temperature. Further-
more, because air and soil temperatures 
exceeded 24°C and 16°C, respectively, 
for extended periods of the summer, no 
potential increase of primocane growth 
and development was shown due to the 
shade and mulch treatments. 

The only significant difference found 
among treatments was that of reduced 
average berry weight under the full main 
and sub-plot treatments of shade and soil 
mulch. An assumption here is that due 
to lower soil temperatures and higher 
moisture concentration the soil remained 
saturated for extended periods of time, 
restricting air availability to the roots 
and potentially declining the health of 
the plants. However, these data are from 
newly planted dormant crowns and not 
fully developed plant canopies.

As previously stated, this is the first 
year that this research is being conduct-
ed. Perennial, primocane red raspberry 
plants require more than one year for 
establishment; therefore, treatment ef-
fects on growth and development were 
not expected. In addition, while 50% 
light reduction was achieved under the 
shade cloth treatments, we were unable 
to assess the relationship reduced light 
intensity has on temperature and the po-
tential effects projected on cane growth 
and development. Data from 2013 will 
provide a more accurate projection of 
cane growth and development due to an 
increase in plant crown maturity as well 
as provide additional information under a 
different climatic growing season. t

This project was funded by the NABG 
Research Foundation in 2012 and 2013. To 
see the full report, and those of other funded 
projects, visit the “Research Foundation” sec-
tion of www.raspberryblackberry.com.
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