
BRAMBLE Volume 24, Issue 2 
summer, 2009

The NewsleTTer of The NorTh AmerIcAN rAspberry & blAckberry AssocIATIoN, INc.

The

continued on page 8

In thIs Issue:
Berry Health Benefits Symposium ...1

New Pest in California Raspberries ..2

Summer Bramble Chores ..................3

R & P Program for Processed Red 
Raspberries ...................................5

Food Safety Focus: Workers ..............7

Research Report:Primocane-fruiting 
Black Raspberry Breeding  ...........9

Choosing Blackberry Varieties .......11

Research Report: Low Temperature 
Effects, Primocane-fruiting Ber-
riesfor High Tunnel Production ..14

the Berry health  
Benefits symposium
By Debby Wechsler, NARBA Executive 
Secretary

On June 22-23, more than 150 health 
researchers, representatives and members 
of berry organizations and various relat-
ed industries came together in Monterey, 
California for the 2009 Berry Health 
Symposium, sponsored by the National 
Berry Crops Initiative (NBCI), of which 
NARBA is a member. This is the third 
time this biennial symposium has been 
held, though it is the first one sponsored 
by NBCI. With the support of NARBA, 
the NC Strawberry Association, and the 
NBCI, I was able to attend. It was an 
exciting opportunity not only to hear the 
latest in berry health research but also to 
meet and talk to a lot of people involved 
in this work and in the berry industry. 
Also, since we are planning to hold our 
February, 2010 Annual Conference in 
Monterey, I was able to visit potential 
host hotels and get a useful orientation to 
the geography, resources, and attractions 
of the area. 

The conference was divided into five 
sessions: Berries and Heart Health, Ber-
ries and Metabolism, Berries and Cancer, 
Berries and Brain Aging, and Berry 
Compositional Chemistry & Biological 
Health Effects. Presenters came from as 

far away as Scotland and Finland. There 
was also a poster display session, with 
posters by researchers from all over the 
world. A public session featured lead pre-
senters, a berry cooking demonstration 
and an address by Janie Hibler, author of 
The Berry Bible. While it did not attract 
as many members of the general public 
as had been hoped, it was a good vehicle 
for sharing information with the media, 
one of the key goals of the Symposium.  
It was great to hear a sales representative 
from a hotel say, “Oh, I saw that meeting 
on TV this morning!”

Several leading presenters at the 
Symposium were recent speakers at 
NARBA conferences. Dr. Gary Stoner, 
from the Ohio State University, who has 
been working with black raspberries and 
cancer (primarily oral, esophageal, and 
colon cancers) spoke at our 2007 confer-
ence in Columbus, OH. Dr. Jim Joseph, 
USDA-ARS at Tufts University, spoke 
at our January 2008 meeting in Grand 
Rapids on his research showing how con-
sumption of berries slowed age-related 
decline of cognitive function in rats. Both 
reported more recent findings, including 
human clinical trials, which further sup-
port the benefits of berries in these areas.

Many of the presentations were quite 

technical, but generally presenters did an 
excellent job of framing their work with-
in a larger picture, so that its importance 
and results were understandable to a lay 
listener such as me, even if I didn’t un-
derstand all the terms, acronyms, statis-
tics, or processes. The overall take-home 
messages, as you might expect, were that 
diet plays a significant role in health, 
disease, and overall well-being, that ber-
ries are good for your health in a myriad 
of ways, and that everyone should eat a 
variety of fruits and vegetables, especial-
ly lots of berries, which are particularly 
high in some key phytochemicals. It was 
a good thing that meals at the Sympo-
sium included lots of fruit and salads!

Much of the research focused on try-
ing to figure out how (and what) specific 
chemicals (berry phenolics, flavonoids, 
anthocyanins, etc) interacted with the 
body to cause positive effects, and sci-
entifically controlled experiments with 
limited variables so that benefits could be 
accurately determined. For example, test 
subjects – whether humans or rats—
might either receive a berry-based drink 
such as cranberry juice or a slurry of 
black raspberries, or a placebo drink that 
contained the same caloric and vitamin 

A berry cooking demonstration was part of the Public Session at the Berry Health 
Benefits Symposium in Monterey, California.
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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 associa-
tion. For sample copy, reprint permision, 
membership information, and advertising 
rates, contact 

NARBA
1138 Rock Rest Road
Pittsboro, NC 27312
Phone: 919-542-4037
Fax: 866-511-6660 (toll-free)
E-mail: info@raspberryblackberry.com
Web:www.raspberryblackberry.com

The Bramble © NARBA 2009

July 7—B.C. Berry Field Day – 2 pm-4 
pm. Abbotsford substation, 510 Clear-
brook Rd., British Columbia, Canada. 
Email Chaim.Kempler@agr.gc.ca for 
more information.

July 8—OSU Caneberry Open House 
– 1 pm. North Willamette Research & 
Extension Center. Aurora, OR. Call 503-
678-1264 ext. 110 for more information.

August 11-12 –  NASGA Summer 
Tour. In the Chicago area, sponsored by 
the North American Strawberry Grow-
ers Association. For info, contact Kevin 
Schooley, 613-258-4587 or visit www.
nasga.org.

February 24-26, 2010 – North Ameri-
can Raspberry & Blackberry Confer-
ence, Monterey, California, preceded by 
preconference tour. 

June 22-26, 2011 – 10th International 
Rubus and Ribes Symposium, Zlatibor, 
Serbia. For more information contact: 
Prof. Dr. Mihailo Nikolic, Faculty of 
Agriculture, University of Belgr, Bel-
grade, Serbia. Phone: (381)63 801 99 23. 
Or contact Brankica Tanovic, Pesticide & 
Environment Research Inst., Belgrade, 
Serbia. Phone: (381) 11-31-61-773.

The Bramble comes out in December, 
March, June, and September. To have 
bramble-related events included and/or 
posted on our web calendar, please send 
the information to the NARBA office. 
(For the newsletter, send by the 1st of the 
month of the appropriate issue).

stanley scarborough 
Stanley Scarborough, recent NARBA 
board member and berry industry veteran, 
died April 29th, 2009 after a courageous 
battle with cancer. He will be much missed 
by all of us in NARBA who knew him.  

Stanley served two terms on the North 
American Raspberry & Blackberry As-
sociation board of directors, with his 
last term ending in December 2008.  He 
brought vision, energy, and enthusiasm to 
his work with NARBA, and had a strong 
sense of the possibilities and growth that 
NARBA could achieve. His experience and connections were a tremendous asset. 

Besides his work with NARBA, he was most recently elected to serve a two-
year term as the Georgia Fruit & Vegetable Growers Association President. Prior 
to his election as president, Stanley was a long-time member of the GFVGA serv-
ing three years as a Board Director, two years as Second Vice-President and two 
years as First Vice-President. 

Stanley began in the berry industry in 1988, working with Donnie Morris at 
Baxley Sunbelt. Prior to joining SunnyRidge, Stanley was partner and manager 
of Appling Farms in Baxley, Georgia, his hometown. In 2001, he joined Sunny-
Ridge Farm and continued to run the Baxley farm, newly named Blueberry Farms 
of Georgia. In 2004, Stanley was appointed Operations Manager at SunnyRidge 
Farm where he became an integral part in the growth of the Southeast blueberry 
program for the company. Stanley was also a pioneer of the Georgia and North 
Carolina blackberry program for SunnyRidge Farm. 

The Mixon family has established a memorial fund in honor of Stanley Scar-
borough to continue his great passion and dedication to the industry. The funds 
will be used for the continued betterment of the berry industry. SunnyRidge 
Farm, Inc. will be matching every dollar received one to one. Donations can be 
made to the Stanley Scarborough Memorial Fund and sent to P.O. Box 3036, 
Winter Haven, Florida 33885.

new Pest Plagues California Raspberry Growers
Starting in the fall of 2008, Mark 
Bolda, California extension farm advi-
sor for caneberries and strawberries in 
Santa Cruz County and NARBA Ex-
ecutive Council member, began receiv-
ing samples of strawberry and rasp-
berry fruit infested with fruit fly larvae 
submitted. What was notable about this 
species of fruit fly was that it was infest-
ing maturing fruit, rather than over-ripe 
and rotten fruit, as is the case with the 
vinegar fly they were familiar with in the 
area. He worked to identify the unfa-
miliar pest and determined that the new 
species of fruit fly was the cherry vinegar 
fly, Drosophila suzukii, native to Japan 
and other parts of SE Asia.  Adults of this 
fruit fly found are almost identical to the 
regular vinegar fly, Drosophila melano-

gaster, with the exception that the males 
have one black spot on the back por-
tion of each wing. He ran traps to track 
the infestation and determine treatment 
thresholds for growers, and has been 
helping growers with management of this 
new infestation which has caused severe 
losses in the local cherry industry and is 
affecting tunnel raspberry growers this 
spring. In an online blog (go to http://
cesantacruz.ucdavis.edu/ and click on 
“blogs”) he writes on June 20:

The recent infestation of local crops 
by the cherry vinegar fly, Drosophila 
suzukii, is serious. Vinegar flies normally 
are associated with rotting and over-ripe 
fruit and have not been thought of as be-
ing anything beyond a nuisance. Howev-
er, the cherry vinegar fly is different from 
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summer 
Bramble Chores
This list was developed by 

Dr. Gina Fernandez, Small Fruit Special-
ist at NC State University, and reviewed 
and revised with the assistance of Dr. 
Marvin Pritts at Cornell. Chores and 
timing may be somewhat different in your 
area or for your cropping system.  
Plant growth and development
q Fruit development.
q Rapid primocane growth.
q Floricanes senesce.

Pruning and Trellising

Floricane-fruiting raspberries:
q May need to adjust primocane num-

bers if canes are too thick (i.e. remove 
less vigorous primocanes at their base)

q Train primocanes to the trellis.
q Pinch black raspberry primocanes at 2 

to 3 ft. to promote lateral growth. 

Primocane-fruiting raspberries:
q Train primocanes within a trellis to 

hold canes erect.

Erect blackberry types:
q In warm climates with a long growing 

season, hedge (tip) the new primo-
canes when they are about 6-12" below 
the top wire of the trellis to encourage 
lateral branching. Continue hedging at 
monthly intervals to maintain desired 
branching and height of canopy (later-
als should reach top wire).

q June beetle
q Japanese beetles
q Stink bugs
q Fire ants

q Scout for diseases 
q Botrytis
q Rusts
q Orange felt (orange cane blotch) 

(blackberry)
q Sooty blotch (blackberry)
q Orange rust
q Powdery mildew
q Double blossom (blackberry)
q Cane blight (blackberry)
q Powdery mildew

Water management
q Bramble plants need about 1-2 inches 

of water/week; this amount is especial-
ly critical during harvest. 

q For blackberries (not raspberries) in 
warmer climates only, consider install-
ing an overhead system for evaporative 
cooling to reduce sunscald. Turn on 
once or twice a day from 10 am to 3 
pm for short periods of time (approx. 
15 minutes). 

q Give plants a deep irrigation after  
harvest.

Nutrient management
q Take leaf samples after harvest and 

send to a clinic for nutrient analysis. 
Do not fertilize with nitrogen at this 
time of the year.

Harvest and marketing
The busiest time of the year for a 
blackberry or raspberry grower is the 
harvest season. Each plant needs to be 
harvested every 2-3 days. For larger 
plantings, that means fruit is picked from 
some part of the field every day of the 
week.
q Pick blackberries when shiny black for 

shipping. Those that are dull black are 
fully ripe and suitable for PYO only.

q Pick directly into clamshells with 
absorbent pads, or for PYO use clean 
cardboard flats, take-home baskets, or 
sanitized re-usable containers.

q Keep harvested fruit in shade and 
move into coolers as soon as possible 
to lengthen the shelf life of the fruit.

q Use forced-air precoolers for best re-
moval of field heat.

q Store at 32 to 34°F and 95% relative 
humidity.

q Freeze excess fruit for jam, juice, or wine.

q In colder climates, tip primocanes 
once when they are about 2–3 ft. tall to 
encourage lateral branching. 

q Prune out spent floricanes after they 
have produced fruit, do not thin out 
primocanes until mid-to late winter. 

q Train primocanes to trellis to minimize 
interference with harvest. Shift trellises 
or V trellises make this relatively easy.

Trailing blackberry types:
q Train new primocanes to middle of 

trellis, or on the ground in a weed-free 
area or temporarily to trellis outside of 
fruiting area (depends on trellis type).

q Cut back side shoots to 18" (after dor-
mancy in cold climates).

q Remove spent floricanes after harvest.

Weed management
q Mow along side of row to maintain the 

width of the bed to 3 to 4 ft. 
q Weed growth can be very vigorous 

at the same time as the bramble crop 
peaks. 

q Weed control is best done earlier in the 
season before harvest commences. 

q Mow middles regularly to allow pick-
ers to move through rows easily.

Insect and disease scouting (these will 
vary by region)
q Scout for insects 
q Raspberry crown borer (canes 

girdled and wilt)
q Psyllid 
q Two-spotted spider mite

other vinegar flies in that lays eggs into 
fruit which are yet to be harvested. The 
larvae then feed within the fruit and exit 
to pupate. The feeding of the larvae, 
while damaging in itself, also exposes the 
fruit to fungal and bacterial infection.

To growers, a pest such as the 
cherry vinegar fly presents several 
challenges. The first is that three of the 
four stages of fly development, namely 
the egg, larva and pupa are generally 
inaccessible to conventional pest man-
agement methods. Secondly, the very 
high numbers of flies frequently found 
in production fields and the apparently 
high breeding potential of the individual 
female make it very difficult to reduce a 
population quickly to economically ac-
ceptable levels once it is established.

Photo Courtesy Ed Show. Male Drosoph-
ila suzukii on raspberry fruit. Note black 
spots at ends of wings which distinguish 
this species from other vinegar flies. continued on page 5
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update on Formation of a usDA Research &
Promotion Program for Processed Red Raspberries
This article is an edited version of a fact-
sheet prepared by the Washington Red 
Raspberry Commission (WRRC) for its 
members. The WRRC is an affiliate mem-
ber of NARBA.

Raspberry growers delivered an ap-
plication to form the U.S. Red Raspberry 
Council to the U.S. Department of Agri-
culture in Washington, DC in late April, 
2007. After many months of review the 
USDA published notice of its intent to 
receive comments on the proposal, which 
were due by June 8, 2009. [NARBA 
submitted comments in favor of the pro-
posal.] If comments are generally favor-
able, the USDA will administer a grower 
referendum on the establishment of the 
Raspberry Council later in 2009.

Washington raspberry growers cur-
rently cooperate to fund the Washing-
ton Red Raspberry Commission, which 
oversees research projects designed to 
help growers improve production and 
realize top quality berries. The WRRC 
also funds some health-based research on 
the nutraceutical properties of raspberries 
and helps to encourage new product de-
velopment. The WRRC has also led Fair 
Trade battles against foreign competitors 
who violated federal anti-dumping laws. 
Raspberry marketing has been a part of 
the WRRC work plan since it was orga-
nized in 1976. But changes in the world-
wide market have presented challenges 
to our marketing strategy. Over 45% of 
the frozen raspberries consumed in the 
US in 2006 came from offshore. We ask 
ourselves, “Why should we assess our-
selves to build markets when our foreign 
competitors get the primary benefit?”

We sense that we need only to look 
towards the blueberry farmers for an an-
swer to this dilemma. Blueberry farmers 
around the nation set up the U.S. High-
bush Blueberry Council (USHBC) in 
2001, and the investment they were able 
to make in research and development has 
contributed to a large degree to record 
blueberry prices in recent years. The 
USHBC is an example of a USDA Re-
search and Promotion Program (R & P). 
The WRRC is convinced that forming the 
U.S. Red Raspberry Council will provide 

us the means to allow all raspberry grow-
ers to cooperate in marketing and also 
assess imported berries for funds to sup-
port our marketing efforts. Establishing 
an R & P program will require a grower 
referendum following extensive public 
hearings over the next months.  

The creation of a National Council 
under the USDA Research and Promo-
tion program provides an opportunity to:

1. Address new and changing op-
portunities to collectively build a strong 
future for raspberry markets.

2. Formalize informal working re-
lationships under a grower-directed na-
tional Raspberry Council.

3. Allow an opportunity for compa-
nies importing raspberries into the US to 
pay their fair share of the cost of building 
raspberry markets.

The proposed program anticipates a 
cap of 1 cent per pound assessment. This 
assessment will apply equally to domes-
tic processed raspberries and to imported 
processed raspberries. Growers produc-
ing less than 20,000 lbs/year of processed 
raspberries would be exempt. 

[One complication, according to an 
article in Capital Press, is that in craft-
ing the proposed rule, the USDA left 
the word “red” out of “red raspberries,” 
bringing black raspberry growers into the 
proposed program. According to Henry 
Bierlink, WRRC Executive Secretary 
and NARBA board member,  no one ever 
anticipated this, but it  happened be-
cause customs codes don’t differentiate 
between the two types of raspberries. It 
is not yet clear whether processed black 
raspberry producers will continue to be 
included, or whether solutions such as 
changing the customs code or rebating to 
those producers would be pursued.]

The National Processed Raspberry 
Council will be composed of thirteen 
members (and thirteen alternates), ap-
pointed by the US Secretary of Agricul-
ture from nominations proposed by the 
following:
• Six processed raspberry producer mem-
bers from states producing a minimum of 
three million pounds (WA & OR);
• One processed raspberry producer 

member representing all other states pro-
ducing less than a three million pounds 
of raspberries (all other states);
• Three processed raspberry importer 
members;
• Two foreign producers from countries 
exporting a minimum of three million 
pounds of raspberries for processing to 
the U.S. (currently Chile and Canada);
• One at-large member recommended by 
the Council. t

More information is available at the 
WRRC website, www.red-raspberry.org.

While apparently new to Santa Cruz 
County and other areas of California, the 
situation of the cherry vinegar fly is not 
unique. Serious infestations of fruit flies 
(not vinegar flies) in Hawai’i, Califor-
nia and Florida have been successfully 
brought under control by multi-faceted 
management programs, which can guide 
us in our approach to managing the 
cherry vinegar fly.

A successful management program 
for cherry vinegar fly will quite likely 
consist of three essential parts:

1. Use of attractant bait sprays. At-
tractant based sprays, such as the GF 120 
or NuLure, utilizing environmentally safe 
toxicants used in low volumes across the 
production field and border areas, can be 
useful in reducing fly populations while 
minimizing effects on predators, parasit-
oids and honeybees. However, since the 
efficacy of any bait and toxicant decreas-
es over time, these materials need to be 
re-applied, perhaps at weekly or bi-week-
ly intervals to be effective.

2. Field sanitation. Infested fruit 
which remains in the field allows eggs 
and larvae to fully develop and serve as 
a source of more flies. All infested, ripe 
fruit should be removed from the field 
and destroyed, either by burial or disposal 
in a closed container.

3. Looking at other successful pro-
grams of fruit or vinegar fly manage-
ment, it is clear that using the above 
practices over a wide area was essential. It 
is important for every grower within a fly 
infested area to participate, since a single, 
unmanaged field will serve as a source of 
infestation to surrounding fields. v

new Vinegar Fly Pest
Continued from page 3
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Q from Brian Smith, New Hampshire 
grower: When do you fertilize sum-

mer-bearing raspberries? What kind and 
amount per acre? I now fertilize at bloom 
with 500 lbs of 15-15-15 per acre. I’d ap-
preciate any help with this.

A from Dick Funt, Ohio grower & 
Extension (retired): We cover this 

in the Brambles bulletin from Ohio State. 
First at planting the amount of phospho-
rus and potassium should be at the proper 
level. Then only nitrogen should be ap-
plied for the first several years. I have 
seen in medium to heavy soil that repeat-
ed annual use of 15-15-15 can cause too 
much or an overdose of fertilizer. Take a 
soil sample every three years.

For June bearing three-year old or 
older plants, I apply 25 to 40 lbs of actual 
(N) nitrogen per acre on silt loam soil 
on April 15 or about 3 to 4 weeks before 
bloom. I will make a second application 
on May 15 of the same amount. I use 
calcium nitrate since I can no longer get 
ammonium nitrate which was normally 
applied at 100 to 125 pounds per acre and 
only once per season. Ammonium nitrate 
had a slower release in the soil and would 

isn’t a problem for you, then applying 
close to bloom is OK.

A from Bob Blain, Illinois grower: 
We follow the recommendations 

from Ohio State Extension Bulletin 782, 
“Bramble Production, Management and 
Marketing.” They basically indicate that 
after the second year only N is needed 
and the amount depends upon the soil 
organic matter. For low organic matter 
soils, 1.3%, apply 60 lb. of N/A. medium 
organic matter soils, 1.3%-3%, apply 50 
lb. N/A and high organic matter soils, 
4%, apply 40 lb. N/A. They recommend 
applying these amounts in mid-April. 
They go on to say that if a complete 
fertilizer such as 10-10-10 is used, it will 
require 400 to 800 lb. per acre, broadcast 
and that it would be much more eco-
nomical to use ammonia nitrate, calcium 
nitrate, or potassium nitrate and monitor 
phosphorus and potassium needs through 
soil and leaf analysis. They also recom-
mend that the amount of fertilizer should 
be reduced by 50% if it is banded and/or 
if the organic matter is high and irriga-
tion is used on a regular basis. t

Q & A carry the plants through June.
The fall-bearing types also receive 

the 25 to 40 pounds in April and then 
a second application on June 15 of the 
same amount. If you are irrigating, the 
June amount can be cut by 25%.

Split applications of nitrogen can save 
on fertilizer costs, in that the early spring 
applications can be affected by heavy 
rainfall. Applying more that 50 to 60 
pounds of nitrogen per year in loam soil 
can be too much and ineffective.

About every other year I apply 100 
pounds of 0-0-60 per acre based on soil 
test. Potassium can also effect growth 
and vigor of plants. Furthermore, the use 
of leaf compost can improve growth, by 
increasing the CEC and water holding 
capacity, and providing nutrients. Again, 
the best management tool is to take soil 
and/or leaf tests.

Leaf samples taken in mid July to 
August 15 can assist on fertilizer needs 
for the next year. The Brambles guide can 
assist you on the leaf or soil test results 
for 2010.

A from Marvin Pritts, Cornell Exten-
sion: First, 

you probably don’t 
need the P and K 
that’s in the fertil-
izer – it won’t be 
getting to the roots, 
so I’d just look to 
apply N. It will be 
cheaper and better 
for the environ-
ment. The amount 
you are applying is 
fine. You can apply 
it between when 
the new canes start 
emerging from the 
ground and bloom. 
If winter injury 

Fertilizing Raspberries
This question was posted on our E- 
Forum in early April, however since most 
responses went directly to the questioner 
rather than out to the full forum, we are 
sharing some of them here. 

The forum has now been changed so you 
may choose to send only to the questioner 
or to the full forum. Most members now 
receive a “Daily Digest” with a single 
e-mail daily. Keep those conversations 
rolling! Let me know if any problems.

–Debby Wechsler

Recipe cards and health benefit handouts for 
red raspberries, black raspberries, and blackberries 
posted in the Members-Only section of www.raspber-
ryblackberry.com, ready for you to download and print 
– and then hand out to your customers at your retail 
market, check-out stand, or farmers market. Contact 
the NARBA office if you have any problem access-
ing these, of if you would like recipe cards created for 
other specific recipes.
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Farm Workers and Food 
safety for Berry Growers
Farm workers play a critical role in the 
safety of your berries. Responsible for 
harvesting, culling, and packing, farm 
workers are the only people to touch pro-
duce before consumers. This is a particu-
larly important risk area for raspberries 
and blackberries, which are often eaten 
raw, not washed before consumption, and 
hard to wash thoroughly.

Who’s a Farm Worker?
Though we generally think of “farm 
workers” as hired harvest help, often im-
migrant laborers, workers on the farm 
include several other types of folks:

You, the grower. Yes, you. You prob-
ably handle some of your fruit, especially 
in a small operation. Do you wash your 
hands? Do you refrain from handling 
produce when you are ill? Do you model 
good behavior?

Your family and neighbors who help 
out on the farm. If you think it is hard 
to talk to a Latino worker about proper 
food safety, try training your mother or 
grandmother.

Your packinghouse and retail market 
employees. These workers also handle 
produce. They may also be involved in 
other food service tasks that make them 
more like restaurant workers and need 
special training.

Farm worker education presents 
challenges. Their can be language bar-
riers between employer and employee. 
Cultural norms may clash with required 
practices. Workers may arrive at various 
times during the season, making training 
hard to schedule. Immigrant or transient 
workers may have limited access to medi-
cal services. And talking about hygiene 
practices may be difficult for growers, 
though fortunately there are a number of 
excellent posters and training videos to 
assist in this (visit www.gaps.cornell.edu 
for some; your state may also have re-
sources). Remember, your workers really 
don’t want to make other people sick and 
will cooperate if they understand.

f o o d   S A f E T y 

f o C U S
Recommendations
The first two bullets are probably the 
most important; start with these as you 
make changes to improve food safety.

• Supply soap, clean water, and single-
use towels for hand washing; post signs 
to remind employees to wash their hands 
before breaks and after using the rest-
room. Teach workers about microbial 
risks to produce and the importance of 
hygiene. Encourage employees to wash 
their hands with soap and water fre-
quently.

• Provide clean, convenient, and well 
supplied toilet facilities for all workers 
in the field and in the packing house. Re-
member that workers from some cultures 
may not know how to properly dispose 
of toilet tissue; you may need to educate 
them about this.

• If possible, provide non-food contact 
jobs for sick employees. Train and en-
courage workers to report illness. Assure 
that if they do, it will not have negative 
consequences for their employment.

• If employees wear gloves, they should 
be used properly and worn only over 
washed hands. Wash gloves frequently 
with soap and water.

• Use caution when servicing portable 
toilets to prevent leakage in the field.

• Provide regular worker safety classes 
that review the farm’s Standard Operating 
Procedures.

• Encourage workers to keep their 
clothes, footwear, and personal tools and 
equipment clean. Provide clean aprons or 
smocks daily for workers who use them.

• Clean reusable  harvest containers daily.

Some recommendations to protect the 
health of your employees:

• Have emergency procedures in place for 
all possible events.

• Keep first-aid kit well stocked and 
accessible. Supply protection to work-
ers with cuts or lesions on parts of the 
body that may make contact with fresh 
produce.

• Provide cool drinking water and one-
time-use cups. 

• Encourage workers to wear protective 
clothing in the field, such as hats, gloves, 
shoes, long-sleeved shirts, long pants, 
sun screen, sun glasses, and so forth.

For training materials, videos, post-
ers, etc. visit www.gaps.cornell.edu.

Make Food safety a Priority
NARBA encourages ALL growers to examine their farm’s practices in relation to 
food safety and to work to make their raspberries and blackberries a safe product, 
whether you are a small PYO farm or a large producer raising fruit for wholesale 
or processing. Not only do we have an obligation to our customers, but to each 
other. One publicized incident of illness caused by pathogens or chemicals on 
raspberries or blackberries, no matter where or on what kind of farm, could cause 
incalculable harm to the whole industry.

As we work to develop resources to help growers with this process, we chal-
lenge you NOW to begin making changes on your farm. And we offer an incentive:

the Raspberry & Blackberry Food safety Challenge
For this contest, we want to hear from growers large and small, especially growers 
who are not required to do a third-party audit. 

Write up your experience putting Good Agricultural Practices (GAPs) for food 
safety in place on your farm. How did you learn about possible risks? How did you 
check out your farm? What needs did you find? What did you do? How did you go 
about it? What ideas did you come up with? What was easy, what was hard?  

Send your write-up to NARBA by November 1. Our Food Safety Task Force 
will read them and decide the winner. Winner will get up to $400 to cover travel 
and registration fees for  the conference. 
The small print: You must be a member of NARBA to win.  NARBA reserves the right to have 
no winner or may award additional second/third place prizes based on the number/quality of 
entries.
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Berry health Benefits 
symposium
Continued from page one
content (and for human subjects, looked 
and tasted similar to the berry drink) but 
lacked the key berry components be-
ing tested.  Some of the benefits being 
studied included improved cardiovascular 
health through reduced development of 
cholesterol plaques clogging arteries, and 
preventing obesity and diabetes through 
berry consumption. Dr. Stoner and his 
colleagues are actually treating cancers in 
animals and humans with various black 
raspberry products and showing that 
they can slow or prevent development of 
tumors and polyps, “regressing” some of 
the early stages back to normal. Dr. Jo-
seph and his colleagues have shown that 
older rats maintained for two months on 
diets containing high antioxidant straw-
berry, blackberry, blueberry, or raspberry 
extracts or walnuts showed reversals of 
age-related deficits in neuronal func-
tion (mostly motor skills) and cognitive 
behavior – i.e. eat lots of berries and you 
can not only find your car keys again, 
but are less likely to fall down the stairs 
on your way out the door. He is now 
considering the idea of “food pairings for 
health” involving nuts, berries, and possi-
bly chocolate that may create synergistic 
effects – I expect to see many a choco-
late-berry-nut health bar in development.  
In other research with people with mild 
cognitive impairment, the precursor to 
Alzheimer’s disease, a series of pilot 
studies are showing improved memory 
function following quite short-term treat-
ment with berry fruit supplementation. 

Many people know that cranberry 
juice is good for urinary tract infec-
tions (UTIs) – now one researcher has 
reported that drinking a glass or two of 
cranberry juice was effective for prevent-
ing UTIs. It also seems to prevent ulcers 
by preventing the causative bacteria from 
attaching to the cells lining the stomach. 
Since overuse of drugs for prevention 
and treatment, especially in countries 
like China, is encouraging development 
of drug-resistant bacteria, this is a much 
better alternative.  A presentation by Dr. 
Luke Howard of the University of Ar-
kansas reported on how processing and 
storage affect levels of anthocyanins and 

other compounds in blueberries (I didn’t 
get a chance to ask him about blackber-
ries). He learned, for example, that if 
processing frozen fruit into jam, it is bet-
ter to go directly from frozen to cooking 
as these beneficial substances tend to be 
decreased if you let the fruit thaw out for 
a while first. Blueberries jams stored un-
der refrigeration also better retain these 
antioxidants.   

Networking was in full swing at the 
conference. According to the scientists, 
while they often present their research at 
the meetings of their specific discipline 
(such as cancer research) they benefit 
from the opportunity to make cross-dis-
ciplinary connections.  One scientist 
told me he had learned at the conference 
about a new way of measuring presence 
of very tiny amounts of specific substanc-
es (“like finding a paperclip in Ohio,” he 
said) that would be helpful to him. I had 
a chance to meet my counterparts with a 
number of organizations, and to talk with 
representatives of some of the major ber-
ry marketers and some manufacturers of 
nutraceutical products as well. It was also 
illuminating to talk to California straw-
berry producers and learn about some of 
the issues and constraints that they face.

Monterey in 2010…  
here We Come!
Monterey is going to be a great place for 
our 2010 conference. We’ve settled on 
the last week of February, when caneber-
ries in southern California will already 

be in production and those in the nearby 
Watsonville area, (which is the heart of 
California’s raspberry industry and a 
major strawberry producing area), will 
be leafing out. Watch the conference 
schedule for tours of these areas. We’ll be 
meeting practically on or very near the 
beach, so will be able to enjoy crashing 
surf, panoramic views, and sunsets over 
the ocean. 

And Monterey offers many attrac-
tions. Among them is historic (and now 
touristy) Cannery Row, also with a 
world-class aquarium.  I was still able to 
see the bones of John Steinbeck’s famous 
novel, which I reread on the plane. Being 
agriculturally curious of course, I also 
dipped down into nearby Salinas, where I 
could see acres and acres of lettuce, broc-
coli and other vegetables, and drove by 
cherry orchards and fields of artichokes 
in Castroville. I spent a day hiking at 
Point Lobos, just a few miles from Mon-
terey, exploring glorious rocky shores, 
tide pools, tucked away beaches, and high 
bluffs with wind-twisted cypresses, and 
a terrific little museum in an old whaling 
shack. I polled every Monterey resident 
I met on the likely weather in February 
– mostly warm, 50-70 degrees, a chance 
of rain, no snow. Those of us coming 
from less temperate parts of North Amer-
ica will really enjoy seeing the area and 
meeting California’s caneberry produc-
ers. Stay tuned for more information on 
the conference! v

The rocky coast at Point Lobos, just south of Monterey, site of our next conference. 
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Primocane-fruiting 
Black Raspberry  
Breeding update
By Pete Tallman

In the Winter 2007 issue of the North 
American Fruit Explorers Pomona (Vol 
XL, no. 1) and the NABGA 2007 Pro-
ceedings, I described the progress of 
my Explorer primocane-fruiting (fall-
bearing) black raspberry.  Explorer was 
distributed to testers in Spring 2006 and 
Spring 2007 for evaluation as a possible 
commercial cultivar. 

In Autumn 2007 and Spring 2008, 
reports were received from a few of the 
testers, particularly testers growing Ex-
plorer in isolation from other raspberries, 
that indicated there might be some pol-
lination issues with Explorer. I observed 
the problem myself in a couple of test 
plantings in the Northeast.  In July and 
August 2008, bagging and hand pollina-
tion experiments confirmed that Explorer 
is not self-pollinating and requires an 
outside pollinator. I don’t know if this 
defect is from lack of pollen or rejec-
tion of its own pollen. Because of this 
defect, Explorer is not a viable candi-
date for commercialization. I did not see 

R E S E A R C H   R E P o R T 
this defect in my own plantings, because 
there were enough cousins and uncles 
growing in my garden area to provide 
pollen as needed to make Explorer look 
good. There is some indication that a 
primocane-fruiting red raspberry, such 
as Heritage, flowering at the same time 
as Explorer, is adequate to supply the 
needed pollen to allow fruiting. 

While this is a disappointing result, 
at least the testing program did its job in 
identifying the defect before the selection 
was distributed further. Unfortunately, in 
my naive enthusiasm for the selection, I 
went to the expense of  obtaining a plant 
patent on the cultivar, and I’ve burned 
a pretty nice cultivar name that can’t be 
used again. The plant patent will serve 
little function beyond a historical record 
of an obscure cultivar.  

I am switching my commercialization 
efforts to another numbered selection, 
PT-2A4, that I have proven is self-fruit-
ful. Compared to Explorer, PT-2A4 has 
bigger berries, smaller seeds, and higher 
drupelet count.  Unfortunately, while 
Explorer was less thorny than exist-
ing black raspberry cultivars, PT-2A4 is 
fully thorny. (I’ll really miss the reduced 
thorniness, and I’ll be working on this 
trait in future breeding.) Plants of PT-2A4 
have been sent to Nourse Farms to start 
virus indexing and tissue-culture propa-

gation to produce evaluation plants for 
the same kind of test program Explorer 
went through. This time around, I’ll hold 
off on naming and patenting the selection 
until later in the test cycle. I don’t know 
yet when these evaluation plants might be 
available. 

 Existing testers of Explorer will be 
surveyed to see if they are interested in 
evaluating PT-2A4. For testers who can 
tolerate plants that have not been virus 
indexed, I have started some rooted cut-
tings and tip rootings of PT-2A4 for dis-
tribution in Spring 2009.  I do not expect 
to need additional testers beyond the set 
of testers I already have for Explorer, 
although I would entertain names for a 
waiting list in case some of the existing 
testers are not inclined to pick up PT-2A4 
or there are surplus non-indexed plants 
available from those I’ve propagated 
myself.

 In other news, in late September 
2008, I visited with Chad Finn and Mi-
chael Dossett at USDA-ARS in Corval-
lis, Oregon to discuss our respective 
black raspberry projects and to tour their 
evaluation fields. Michael and Chad are 
growing a few primocane-fruiting black 
raspberries and primocane-fruiting pur-
ple raspberries that seem to have poten-
tial. I will be following this program with 
great interest. t 

Priority needs in Pest & 
Disease Management
On September 15-16, 2009 the federal  
IR-4 program wil hold a workshop in 
Cleveland, OH, to discuss project priori-
tization  for insect management, weed 
management, and disease management 
for specialty crops. NARBA hopes to 
have a represntative there to make the 
case for the needs of the raspberry and 
blackberry industry. We invite you to 
send NARBA your comments and sug-
gestions of what you need on your farm 
or in your region.

For more than 45 years the USDA  
IR-4 program has conducted perfor-
mance and residue trials to assist with 
the registration of pest control products 
in small-acreage, specialty crops. IR-4 is 
one of the most prolific and successful 
organizations in getting products ap-

proved for use through US EPA.  Over 
the years, IR-4 data has supported more 
than 20,000 food and ornamental regis-
trations in these high value crops.   Ac-
quiring labels for these uses might oth-
erwise not be worth the manufacturer’s 
expense, as these uses generally make 
up only a small proportion of registered 
uses. Some of the products registered for 
use in brambles that have gone through 
the I4-R process include: 

Fungicides: Abound, Switch, Elevate, 
Rally

Insecticides: Acramite, Capture, 
Savey, Entrust/Spintor, Admire/Provado

Herbicides: Aim, Karmex/Direx, 
Roundup and other glyphosate products, 
Solicam, Poast, Sinbar

That’s a pretty significant portion of 
the bramble grower’s “tool box”!

IR-4 invites State and Federal re-
search scientists, extension personnel, 

growers and commodity representatives, 
agrichemical and biopesticide company 
personnel to this workshop, as it seeks 
nput from those who need specialty crop 
pest management tools is essential to IR-
4’s prioritization of research projects.

If you are interested in representing 
NARBA at this workshop, please contact 
the NARBA office. For more informa-
tion about the workshop, visit www.ir4.
rutgers.edu or contact Cheryl Ferrazoli 
at ferrazoli@aesop.rutgers.edu, 732-932-
9575 ext. 4601, for more information.
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Weather losses again?   Not with Haygrove!

Haygrove Owners Conference 
December 11, 2009 - Lancaster, PA

haygrove.com

1-866-HAYGROVE

tunnelbuzz.com

Blackberries - in Super Solo Raspberries - in Multi-bay tunnel (half acre to 100 acres)

25’ x 200’ Super Solo - $8995 complete with Luminance poly

Join our tour of Haygroves in Britain Sept. 27-30

call to register (deadline Aug 14)

NEW!
Perfect for Brambles
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continued on next page

Making A Blackberry 
Variety Choice
By John R. Clark, University Professor, 
University of Arkansas

I receive calls and e-mails periodically 
requesting information on what blackber-
ry varieties to plant. Many are calling late 
winter to early spring to plan for the fol-
lowing year. That is good planning on a 
grower’s part to consider well ahead what 
to plant, where to get plants, site prepara-
tion, and particularly to envision where 
to sell the resulting fruit. Just like any 
grower, I learn each year something new 
about a variety; the newer the variety, the 
more I learn each year. Even old variet-
ies can show new performance aspects at 
times. Here are some comments on how 
my recommended choices compared for 
several important characters. My main 
focus is on Arkansas-developed variet-
ies, although I comment on a few others 
grown in the Eastern/Southern U.S.

time of harvest
Blackberry varieties usually fruit over 
a four-to-six-week period. The longest-
season variety I am familiar with is the 
thorny Kiowa; the shortest, the thorn-
less Arapaho. Some say Kiowa fruits too 
long, some say it is just right for local 
sales and pick-your-own. The following 
are relative average ripening dates at the 
University of Arkansas Fruit Research 
Station, Clarksville, Arkansas (west-cen-
tral Arkansas just north of I-40) for the 
more popular University of Arkansas-
 developed varieties:

Natchez and Arapaho: June 5
Ouachita, Kiowa and Chickasaw: June 
10-12
Navaho: June 20
Apache: June 25
(Triple Crown ripens about July 1, while 
Chester Thornless begins near July 10.)

Currently, the Arkansas program is 
working to develop varieties to replace 
Navaho and Apache and also push the 
season back later in the summer to ex-
tend harvest (floricane- and primocane-
fruiting options). Earlier ripening has 
long been a goal, and major headway 
has been made in the direction, particu-
larly with Natchez, which is intended to 
replace Arapaho as the first ripe of the 
thornless options.

Flavor
The more I focus on flavor 
as a plant breeder, the more 
I recognize the variation not 
only in the fruit of the plants 
but in the preferences of those 
who consume the fruit. Folks 
vary in what they like, but in 
general the sweeter berries are 
preferred. The sweetest of the 
Arkansas varieties is Navaho, 
with soluble solids content 
of about 11-12%. Ouachita 
and Apache tend to run about 
10.5 to 11%. Natchez aver-
ages 9.5% while Arapaho is 
often 8.5 to 9.0%. Kiowa and 
Chickasaw range 8.5 to 9.5%. 
Of course, the sweetness of the 
berries depends on ripeness 
also. There is some variation in flavor 
components and acidities of blackberries, 
but it is more difficult to consistently say 
who prefers what – people simply vary 
in what they like. Of the non-Arkansas 
thornless, Triple Crown is consistently 
preferred and a favorite of many. In 
breeding, I am working to increase sweet-
ness by enhancing sugar levels and also 
reducing acid level.

Postharvest handling   
& shelf Life
A key focus in variety improvement is 
to build in good postharvest handling 
along with a range of other desired traits. 
Superior shelf life of newer developments 
compared to older choices has led to the 
development of the shipping blackberry 
industry. There is no reason that quality 
(flavor particularly) and shelf life cannot 
go hand in hand. The best handling vari-
ety I know of is Navaho, with nearly as 
good performance by Ouachita, Natchez, 
and Apache. Arapaho can perform some-
what poorer, but is still good by most 
standards. Triple Crown is reported to 
not have good shelf life, so should not be 
grown for the shipping market. Chester 
Thornless also handles well. Key to shelf 
life is whether the fruit has been exposed 
to rain during ripening or at maturity – if 
so, the fruit may not hold very long under 
any circumstances. In breeding, incorpo-
rating traits that contribute to longer shelf 
life such as firmness, lack of leaking and 
mold, and retention of black color all are 

part of the goal. The thornless options 
provide the best shelf life compared to 
most thorny choices.

Berry size
The enhancement of berry size in more 
modern varieties is a substantial blessing 
to all that have picked wild blackberries. 
A full container is much more quickly 
realized with large berries. For size, the 
largest berries are Apache and Natchez 
(9-11 g) of the thornless, along with 
Kiowa (the largest overall at 15 g) and 
Chickasaw (10-12 g) of the thorny op-
tions. Ouachita averages 7 to 8 g, while 
Navaho is the smallest thornless at 5 to 
6 g. Small size late in the season is the 
biggest complaint with Navaho. Large 
berries are usually preferred, unless pack-
ing in smaller clamshells is required, in 
which making minimum weight can be 
difficult. What is the best berry size? For 
shipping it is likely 8-9 g, while for pick-
your-own and local sales larger berries 
can be more popular.

Yield
The highest yielding blackberry of mod-
ern varieties is Chester Thornless, devel-
oped by the USDA. Its yields can be near 
twice that of other choices. The biggest 
disadvantage is that this high yield comes 
with what most consider a compromise 
in quality, particularly flavor. But, I have 
met folks in other parts of the country 
that hold it as the yield standard, and if 

Post-harvest shelf-life is a consideration in choos-
ing varieties. Shown are fruit of numbered selec-
tionc APF-45 after one week in storage. There is no 
reddening, leak, or mold on the stored fruits.
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other varieties do not match its yield, they 
lose interest in other options. Chickasaw, 
Kiowa, Natchez, Apache, and Ouachita 
can all be high yielding, in the area of 10 
to 12,000 lb/acre. Navaho tends to yield 
slightly lower, while Arapaho is consid-
erably lower averaging 5,000 to 6,000 
lb/acre. Yields can vary by variety based 
on location, depending on variables such 
as hardiness, chilling requirement, and 
overall adaptation to the area grown.

Winter hardiness
In general, the Arkansas varieties have 
adequate cane hardiness across the mid- 
to upper South and into the lower Mid-
west. Navaho has proven to be depend-
ably hardy over the years, but few reports 
of problems have been made concerning 
Apache or Ouachita. These two may 
be as hardy as Navaho. Chickasaw and 
Kiowa can have winter injury at times, 
particularly with winter lows below 10ºF. 
Arapaho has shown hardiness problems 
and is the least hardy of the Arkansas 

thornless. Natchez is very new, and there 
have not been as many years to observe 
it after freeze events. However, no injury 
has been noted with lows between 5 and 
10ºF. Chester Thornless is very hardy, 
among the best of the currently grown 
options. There is a vast difference in 
concern among growers in the South with 
hardiness; those in southern Georgia have 
no concern with hardiness in general, 
while the expanding industry in North 
Carolina needs to watch this closely as 
winter injury will be seen in the more 
highland areas. In current breeding, the 
incorporation of primocane fruiting is en-
visioned to be an approach to addressing 
winter hardiness, with canes fruiting in 
the first year and not requiring overwin-
tering and being subjected to the extreme 
cold of winter. 

Adaptation Related to  
Chilling Requirement
Years ago, little attention was paid to 
chilling requirement of blackberries. 
They were not grown much, and most 
sites received plenty of chilling. Or if not, 
lower-chill, older varieties were grown 
such as Brazos in very southern U.S. 

locations. As production has expanded to 
lower-chill areas, adaptation of the plants 
is more and more an issue. Further, when 
one thinks of Central Mexico where it 
appears no chilling is received, one can 
marvel at the creativity to fruit blackber-
ries in such an environment! The first 
thing I look for in so-called adaption is 
budbreak and fruiting in the location. 
Poor or uneven budbreak is usually due 
to chilling requirement not being met 
(assuming the area is considered “lower 
chill”; budbreak can of course be affected 
by winter injury and a range of other 
issues depending on location and plant 
care). I get lot of questions on chilling 
requirement. Here are some guesses on 
chilling (and some might even be accu-
rate!):

Arapaho – 400-500 hours
Natchez – 400 hours (or maybe less, 
as recently observed plants in a range 
of locations with lower chill appear to 
break buds with less chill compared to 
Ouachita)
Ouachita – 500 hours
Kiowa – 300 hours
Navaho – 800 hours

We Sell Micropropagated, 
Certified/Virus-Indexed 
Blackberry Plants
All Greenhouse Grown
Varieties  

Navaho* thornless 
Ouachita* thornless
Natchez* thornless 
Chester thornless
Kiowa* 
* Patented 

Plants available 
for this spring!

Jones Farms
7094 Honeysuckle Lane, Bailey, NC 27807 
252-235-3248 home  252-399-9844 mobile

email: jonesfarmsnc@aol.com

World Famous Doyle’s Thornless Blackberry
Look what you can get from one plant

DOYLE’S THORNLESS BLACKBERRY INC.
1600 Bedford Road • Washington, IN 47501
Tom Doyle 812-254-2654 fax 812-254-2655

tomdoyle@fruitsandberries.com
www.fruitsandberries.com

THOMAS E. DOYLE
(6/26/1900–1/13/01)

Totally thornless and does not sucker
Yields 10–20 gallons per plant!
Proven producer since 1975!
Grows from Alaska to Florida

ALL 50 states
Just one Doyle Thornless Blackberry yields 

more than 30 ordinary plants!
Large, Sweet, Juicy Berries—sooo good!

Adapts to patios and 
small yard – 
a big plus.

No other blackberry compares to the Doyle!
Great for commercial growers.

$5.00 at the market or
50¢ from your backyard!

Making A Blackberry 
Variety Choice
Continued from page 11
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Natchez blackberry

Apache- 800 hours
Triple Crown- 800 hours?
Chester- 900 hours
Tupy – 300 hours???

The only way I know to truly determine 
adaptation is to test the variety in your lo-
cation. And, full results may take several 
years to determine, as every winter varies 
as to how much true chilling actually oc-
curs. That brings another question: what 
counts as true chilling for a blackberry? 
Rest assured that breeders are much more 
interested in developing a range of chill-
ing requirements in new varieties to pro-
vide more options to growers in various 
regions. But, that is a challenge when the 
development is done in a high-chill area 
as I work in.

Primocane Fruiting
I get questions often on the status of 
primocane-fruiting options. In general, 
Prime-Jan® has proven to be the best 
primocane fruiter, but not so much on 
southern testing as in trials out west. 
Prime-Jim® has not worked out to ex-
press this trait as strongly in more mar-
ginal locations. What about new choices? 
One selection, APF-45, is in the process 
of being released and is hoped to be on 
the market in spring 2010. Its key merit 
is much improved postharvest quality 
and flavor. However, its adaptation to the 

South is yet to be proven fully due to the 
continued issue of fruit set and develop-
ment in high summer temperatures. I 
still believe that the Appalachian region 
holds the greatest promise in the South 
for this type of berry due to lower sum-
mer extreme temperatures compared to 
most of the South. Western coastal areas 
with moderate temperatures appear to be 
well suited also. I also like Tasmania as 
a good potential site, but this is outside 
the farming range of most of you reading 
this article!. Have you checked black-
berry shipping prices in September and 
October? This is worth checking out as 
encouragement to figure out 
how to make a crop for these 
months.

Disease Resistance
There are few clearcut guide-
lines with most varieties and 
disease resistance/suscepti-
bility. The most well-known 
facts are:

• Navaho is susceptible to 
orange rust, the others seem 
to be resistant.

• The thornless options are 
resistant in most instances to 
double blossom/rosette.

• Virus susceptibilities are 

Evidence of lack of chilling; note unbroken buds, uneven time of flowering and fruit 
development. Photo courtesy John R. Clark.

not clearcut at this time as to what vi-
ruses are really present or if any differ-
ences in susceptibility among varieties 
are present

What Are Folks Planting?
Of the Arkansas cultivars (the only group 
I track by sales – not the USDA op-
tions), Ouachita has far and away been 
the biggest seller for 2006-08. Navaho 
has continued to sell well in 2007-2008, 
but since the patent expired in late 2008, 
sales are no longer tracked. Natchez 
was a rapid seller in 2007-08 although 
limited plants were available in its first 
year on the market. Apache and Arapaho 
are consistently purchased, although at 
a rate substantially less than Ouachita. 
The thorny options Kiowa and to a lesser 
extent Chickasaw continue to maintain 
a place in the market, although at much 
lower levels than thornless varieties.

sources of Plants
There are a number of licensed propa-
gators of University of Arkansas black-
berry varieties, as these varieties are 
patented (unless patent has expired as 
with Navaho), and licensed propagators 
can be found at http://www.aragriculture.
org/horticulture/fruits_nuts/default.htm. 
I always appreciate if growers will check 
to see if the nursery is licensed by the 
University to propagate and that royalties 
are being paid on plants. This helps the 
effort in keeping the variety development 
going.

All the best for an outstanding 2009 
blackberry season!t
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ing must be determined. Such knowl-
edge will allow better determination of 
climates for out-of-season high tunnel 
berry production, and provide evidence 
for possible management intervention to 
prevent cool temperatures should they 
be deleterious. 
Objectives
The objectives of this project are two-
fold: 

1. To determine the minimum 
temperature to maintain flower develop-
ment and fruit development for extended 
season, high tunnel production.

2. To develop models on the effect of 
temperature on flowering, fruit develop-
ment, and fruit maturation rates.
Procedures
Seven ‘Prime Jim’ plants in 3-gallon 
pots were placed in the growth chamber 
on 15 Sept 2008. Plants were fertilized 
with Osmocote (13-13-13) at 1/2 tsp/gal 
pot volume and watered as needed. A 
12-hour photoperiod was maintained 
with a daytime temperature of 26C (0.36 
growing degree hours/hr; 4.3/day). Three 
treatments of night-time temperatures 
were studied: 1) 11ºC (52ºF), 2) 6ºC 
(43ºF), and 3) 0.5ºC (33ºF) providing, 1, 
0.1 and 0 growing degree hours (GDH) 
per hour, respectively. Total daily GDH 
accumulation for the treatments will be 
calculated as 16.3, 5.5, and 4.3 GDH/
day. Accumulated GDU will be calcu-
lated as total number of days between 
phenological events multiplied by the 

daily GDH. 
Each plant within the treatment was 

numbered and each plant was considered 
a replicate. Flowers were hand pollinated 
with pollen of a different cultivar. On 
each plant 5 flowers were tagged as they 
first opened; flowers were considered 
subunits/subsamples and each flower 
on each plant was individually num-
bered. The date of various phonological 
biofixes were recorded for each flower: 
open, anthesis (when the flowers open 
and release pollen – the first stage of  
“bloom” where pollination can start to 
occur), petal drop, first color, mature/
harvest. Fruit were harvested and weight 
measured.

Growing degree hours (GDH) for 
each treatment were calculated using a 

modified Utah Model (Brent Black[4]) 
with a minimum GDH temp of 5ºC, 
optimum of 11C, and maximum of 35ºC 
and linear interpolation between the car-
dinal temperatures. The average length 
in days and GDH from beginning of 
treatments until each phenological stage 
was calculated. 
Results
Limited growth chamber space resulted 
in a delay in initiating this project (to be 
concluded July, 2009). Due to growth 
chamber rental space constraints, only a 
single cultivar and temperature treat-
ment can be studied at a time. There 
has only been enough space to evaluate 
one temperature treatment, as of this 
reporting date. Low night temperature 
at 6ºC is on-going and 0.5ºC will follow 
sequentially .

The second temperature treatment 
was begun 11-Dec, 2008, with flower-
ing plants being placed into the growth 
chambers. This treatment is not finished 
because fruits are still growing and 
maturing. Although this treatment is not 
complete, some general observations can 
be made. Although photoperiod and day-
time temperatures among the treatments 
are identical, at cooler temperatures the 
fruits appear to develop at a slower rate 
(chronologically) than those grown at 
11ºC nighttime temperatures. Flowering 
almost stopped at the 6ºC temperature 
and several plants did not develop the 
critical number of buds for the study until 
mid-March.  Although some early pol-
linated fruits have been harvested (those 
that were flowering when entering the 
growth chamber), many of the buds that 
opened after imposing the temperature 
treatment will not ripen until late May 
2009. 
Additional Comments 
Although hypothetically possible and a 
benefit to growers, producing berries out 
of season, especially primocane fruit-
ing genotypes in the fall, has difficulties. 
Normally with summer berries, where 
there is  hot daytime and warm night 
time temps, fruit typically require ap-
proximately 30-45 days from bloom to 
harvest.  However, in the tunnels it has 
been observed it may take considerably 
longer; for example it may take 60 to 80 
days from bloom to ripening. In fact, in 

Low temperature effects 
on Flower Formation and 
Fruit Development in Primo-
cane-fruiting Raspberries and 
Blackberries for High Tunnel 
Production
Investigators: Curt Rom, Professor, 
Principle Investigator; M. Elena Garcia, 
Extension Specialist; Heather Friedrich, 
Technician, Dept of Horticulture, Univer-
sity of Arkansas

Justification and Background
Primocane blackberries and raspberries 
yields are limited in Arkansas and the 
mid-South by high temperature inhibit-
ing the development of flowers and fruit 
set and by frosts limiting fruiting in Oc-
tober. Pruning techniques to delay flow-
ering during high temperatures and high 
tunnels to escape freezing temperatures, 
can sustain a crop and allow harvest un-
til November or December in Arkansas 
(Rom, preliminary results). Preliminary 
research plots at UA demonstrated that 
primocane fruiting blackberries and 
raspberries in high tunnels were harvest-
ed later into the season than field plots 
(Rom, preliminary results). Lamont, et 
al. also extended the production sea-
son for primocanes in high tunnels and 
showed an improved shelf-life.

High tunnels provide a significant 
temperature advantage during the day; 
however only a few extra degrees of 
protection can be expected at night 
(Rom, unpublished results). These 
nighttime low temperatures can occur 
during flowering, fruit development, and 
ripening. Cool night temperatures during 
flowering and fruiting are typically not 
a concern during the traditional produc-
tion season of brambles; however, in 
off-season high tunnel production, cool 
night-time temperatures may hinder 
flower and fruiting. There is little if any 
research evidence of the impact of cool 
temperatures on flowering and fruiting 
in brambles. In order to fully understand 
the economic and production potential 
of a high tunnel system, the lowest tem-
perature to support flowering and fruit-
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one of our preliminary studies to delay 
bloom by pruning, bloom and fruit set 
were delayed into September but the fruit 
never ripened before lethal freezes oc-
curred in late November/early December.  
Thus, in order to make high tunnel berry 
production a reality, the relationships be-
tween temperature and ripening must be 
understood.  This has two implications:  

1) by using meterological data, growers 
could schedule bloom and potential har-
vest... or know when  to expect harvest.  

2) by knowing and understanding 
minimum temperatures and the night 
time temperature effects on ripening, the 
necessity to heat high tunnels to force 
and control ripening could be predicted.  

Similar observations were made in 
spring high tunnels with floricane fruit-
ing types. While bloom was advanced 
almost a month in the high tunnels, the 
fruit ripened only about two weeks earlier 
than the field When evaluating the me-
terological data, it was determined that 
because the tunnels were cool, especially 
at night after bloom, the daily accumula-
tion of growing degree hours was slow 
and therefore, ripening in the tunnels was 

slow, requiring approximately 60 days.  
Our preliminary calculations indicate 
that approximately the same number of 
growing degree hours were accumulated 
between bloom and ripening in both the 
tunnels and the field.  However, in the 
tunnels, because of the low rate of GDH 
accumulation with cool night tempera-
tures, it took more days to achieve the 
same number of GDH in the tunnel in 
early spring compared to the field in early 
summer.  Thus, some of the proposed 
advantages of the tunnels advancing the 
season were lost.In order to maximize the 
advantage of advancing the season with 
tunnels, it is important to know some 
fundamental eco-physiology of fruit 
ripening so that growers can manage the 
crop for advanced harverst.  

The growth chamber is a controlled 
environment where temperatures can 
be predictably controlled.  This allows 
scientists to “model” the behavior and 
performance of the plant.  With the data 
generated in this study, it is hoped to 
construct a set of knowledge that will 
allow a better understanding the effect 
of night time temperatures on the fruit 

ripening process, determine if there is a 
minimal temperature to advance ripen-
ing, and work towards the ultimate goal 
of developing a growing degree day 
model for ripening in blackberries.  This 
is needed to appropriately develop work-
able high tunnel production systems to 
advance the season in various climates.t  
For the complete report with table and 
references, contact NARBA. This is a 
report of a project funded in 2008 by 
the North American Bramble Growers 
Research Foundation.  Reports of other 
funded projects are published in The 
Bramble over the course of the year.
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nARBA 2009 Officers 
and executive Council 
President - Ervin Lineberger, Killdeer 
Farm, 300 Goforth Rd, Kings Mountain, 
NC 28086, phone: 704-460-6251, email  
fruitgrower@netzero.net.

Vice President - Nate Nourse, Nourse 
Farms, 41 River Rd., South Deerfield, MA 
01373, phone 413-665-2658, e-mail info@
noursefarms.com.

Executive Secretary - Debby Wechsler, 
1138 Rock Rest Rd. Pittsboro, NC 27312, 
phone 919-542-4037, fax 866-511-6660, e-
mail info@raspberryblackberry.com.

Research Committee Chair - Gina Fer-
nandez, NCSU Dept. of Horticultural Sci-
ence, Box 7609, Raleigh, NC 27695, phone 
919-513-7416, e-mail Gina_Fernandez@
ncsu.edu.

Regional Representatives:

Region 1 (all of Canada) Henry Mutz, 
Berryhaven Farm, 320 Mt. Lehman Rd. S., 
Abbotsford, BC V4X 2L4, phone 604-859-
6380, e-mail berryhaven@shaw.ca.

Region 2 (represents CT, NH, MA, ME, 
RI & VT) Nate Nourse, Nourse Farms, 
41 River Rd., South Deerfield, MA 01373, 
phone 413-665-2658, e-mail info@ 
noursefarms.com.

Region 3 (Represents MI, NJ, NY, PA & 
Europe), Susan Lynn, Sand Hill Ber-
ries, 304 Deer Field Rd., Mt. Pleasant, PA 

15666, phone 724-547-9259, e-mail   
shberries@zoominternet.net.

Region 4 (represents DE, MD, OH & WV)
 Guy Moore, Larriland Farm, 2415 Woodbine 
Rd., Woodbine, MD 21797, phone 410-489-
7034, e-mail guymoore@verizon.net.

Region 5 (represents AL, GA, FL, LA, MS 
& TX). John Duval, SunnyRidge Farm, 
1900 5th St. NW, Winter Haven, FL 33885 
phone 863-207-2800, email john.duval@
sunnyridge.com.

Region 6 (represents AR, IA, IN, IL, KS, 
MN, MO, ND, OK, SD, NE & WI) Dean
Henry, The Berry Patch Farm, 62785 280th 
St., Nevada, IA 50201, phone 515-382
-5138, e-mail berry.patch@midiowa.net.

Region 7 (represents DC, KY, NC, SC, 
TN & VA) Wayne Mitchem, Mitchem’s 
Farm, 400 Davids Chapel Church Rd., 
Vale, NC 28168, phone 704-742-4369, 
email mitchemsfarm@bellsouth.net.

Region 8 (represents AK, AZ, CA, CO, 
ID, HA, MT, NM, OR, UT, WA, WY, 
Mexico, Central & South America)  
Henry Bierlink, Washington Red Rasp-
berry Commission,1796 Front St., Lyn-
den, WA 98264, phone 360-354-8767, 
e-mail henry@red-raspberry.org.

At-Large Representatives: 

Mark Bolda,  University of CA Co-op 
Ext. Santa Cruz, 1432 Freedom Blvd., 
Watsonville, CA 95076, phone 831-763-
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8040, e-mail mpbolda@ucdavis.edu.

Nathan Milburn, Milburn Orchards, 
1495 Appleton Rd., Elkton, MD 21921, 
phone 443-309-2077, e-mail   
nathanjmilburn@comcast.net.

Really Mark Your  
Calendar now!
Here is the planned framework for our 
2010 conference in Monterey. Note that 
these are different dates than published 
in the last issue of the newsletter.  

Tuesday, Feb. 23–overnight bus tour 
starts in the Ventura area, ending up 
on Wednesday, Feb. 24 in the Mon-
terey/Watsonville area. There may be 
a one-day (Watsonville area) option.

Wednesday, Feb 24 – conference be-
gins  with an evening reception at the 
hotel in Monterey. 

Thursday, Feb. 25 – main conference, 
ending up end mid-day on Friday, 
Feb. 26 with options for local tours on 
Friday afternoon. 

Full details of the schedule and 
registration will be published in the 
fall/winter newsletters and avail-
able on line. If you are interested in 
helping plan this conference or being 
a conference sponsor, contact the 
NARBA office. 


