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Table 1. Incidence of six blackberry viruses in three states

State L ocation

North 1
Carolina 2
3

4

*5

South 6
Carolina 7
8

9

Virginia 10

nt-not tested

Positive samples/total samples
TRSV ToRSV TSV RBDV INSV TSWV

/Y76  37/80 0/76 1/76 37/80 0/76
1/46 13/52 0/46 0/46  1/39 0/33
02/187 105/161 0/152 2/152 53/152 0/152
03/136 30/100 0/80 0/80  34/80 0/80
0/6 06 036 063 16 06
11/44  28/47 0/44 0/44  7/25 0/34
6/6 6/6 06 0/6 2/7 0/6
1/3 33 03 0/3 nt nt
3/10 10/10 0/10 0/10 nt nt
0/42 0/42 0/12 0/12 2/20 0/20



Blackberry variety trial
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Unidentified virus(es) (dsRNA)

In 2003 a crinivirus associated with a
chlorotic line pattern in blackberry was
detected in cultivated blackberry plantsin
North Carolina, South Carolina and
Arkansas.

Martin, R.R., | .E. Tzanetakis, R. Gergerich, G. Fernandez
and Z. Pesic. 2004. Blackberry Yellow Vein Associated

Virus: A new Crinivirus Found in Blackberry. Acta Hort
656:137-142.



Virus Survey in August 2003

*3ites. 6 blackberry plantationsin North
Carolina & South Carolina.

*L eaf sampleswer e collected from 29 plants
with virus-like symptoms, 2 samples/plant.

*Symptoms: vein yellowing, mosaic



| ncidence of BYVV

Site Cultivar Reaction
1 Kiowa, Chester +
2 Dirkson, Navaho +
3 Chester, Apache, Hall +
4 Apache, Arapaho,
Chester, Kiowa I
5 Apache, Choctaw +
6 Kiowa, Arapaho, Navaho  +



29/29 plantstested (+) for BYVV.

Either oneor both leaf sasmplesfrom the
same plant tested (+) for BYVV.

One sampletested (+) for RBDV, and all
samplestested negativefor TRSV & ToRSV.

Vector? Whitefly, species ??7??



Blackberry plantsinfected with BYVV
alone ar e usually asymptomatic.

Co-infection with the second virus
(synergism) isrequired for symptom
expression.

How many virusesinfect blackberry in the
Southeastern U.S. ??7?



RANGE OF SYMPTOMS OF BLACKBERRY YELLOW VEIN VIRUS ON SEVERAL
BLACKBERRY CULTIVARS. THESE IMAGES ARE FROM FIELD PLANTSTHAT COULD
HAVE HAD MIXED INFECTIONSTHOUGH THEY TESTED NEGATIVE FOR RASPBERRY
BUSHY DWARF, TOBACCO RINGSPOT, TOMATO RINGSPOT AND STRAWBERRY NECROTIC
SHOCK VIRUSES. A. ARAPAHO; B. NAHAVO; C.CHOCTAW,; AND D. KIOWA
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Micropropagation & Certification

Micropropagation:
* Propagation of plants by meristem tip-
culturein thelaboratory.

* Some cultivated blackberry plantsin the
Southeastern U.S. originate from virus-
Indexed Nuclear Stocks.

* Micropropagation does not necessarily
mean that plantsarefree of viruses and
other pathogens or true-to-type.



Certification:

* Production of micropropagated virus-
Indexed and true-to-type blackberry
plantsunder strict protocolsand in
compliance with the Certification
standards to maintain cultivar identity,
purity, and freedom from designated
diseases and pests (plants vir uses,
anthracnose, crown gall, systemic orange
rust, Phytophthoraroot rot, dagger
nematode, etc.).



In North Carolina, blackberry plants
areinspected by the N.C. Crop

| mprovement Association, Inc., and
tagged as Foundation, Registered
and Certified stocks by the N.C.
Foundation Seed Producers, Inc.
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Summary

Many viruses infect blackberries but only a few things
that can be doneto minimize the impact of the diseases
caused by these viruses.

*No chemicalsto control virusesdirectly: removal of

Infected plants.
*Nematode and aphid-bor ne viruses. chemicals can help

to control virus vectorsand reduce virus spread.
*Pollen-borneviruses. no chemicals.



Summary

*Breeding effortsto develop resistant cultivars.

*Use of biotechnology to develop resistant
cultivars.

*Use of Certified virus-indexed planting stocks
iscritical to establish new plantings.

*The additional cost of these plantsis small
compared to the overall cost of establishing a
new planting.
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N.C. Certification standards for:

Swesetpotato
Strawberry
Blackberry



Blackberry Cultivars In Depth

John R. Clark
Professor of Hortlculture
University of Arkansas
Fayetteville, Arkansas




Guidelines for Discussion

« Assumetrailing types- . Double blossom/
will not be used-or rosette (DB/R)
adapted (Pacific susceptibility
Northwest material) lmportant

o. Fresh market only = o Chilling requirement
nostharvest (PH) info Important (hours
pertinent pelow 45F in winter)




Guidelines for Discussion

« Any potentia cultivar-to be considered will be
mentioned (if. known about by author)

o, Best estimate of advantages.and disadvantages
will be-emphasized

~ Personal testing experience references largely will
be from Clarksville, Ark.,.summer highs 90-100F,
winter lows 0-12F, 35 degrees N lat; Bluecrop BB
ripens 5June , Redhaven peach 28 June; Chandler
SB 15 April
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Arapaho

Arkansas, 1993
‘Thornless,; erect
Medium, 5-7 g (ave. 5

t)
Ripe 4 June — 20 June

Yi1eld med.-low, 4-
6,000 Ih/a

Flavor very good, 10%
o5

PH potential very
good, just behind
Navaho

DB/R- resistant

Chilling 400-500
hours

Tip dieback has
limited use in cooler
areas,; hardiness
concerns in colder
areas







Arapaho: Recommendation

Has performed better in the,deep South than Arkansas,
Ikely"due to'less winter injury

f trials'in your have been good, plant further

Greatest benefit Is the best PH early variety; but competes
with Mexican late season fruit in south Ga.?

Useful in medium-chill areas and also DB/R resistance

Be aware of lower yields, tip dieback, some variation in
year-to-year yields




Navaho

Arkansas, 1989

Thornless, erect

Medium, 5 g ave.

Ripe 15 June — 20 July

Y reld med.-high, 8-10,000
Ib/a

Flavor exceptional;very
sweet fruit, 11-12% SS

PH potential great — the
best of al blackberries
tested by JRC

DB/R- resistant

Chilling 800-900 hours;
not for low chill areas but
use of Dormex can
address this concern

Orange rust susceptible







Navaho: Recommendation

o If trrals in your have been good, plant
further

* |s not low chill, so If planting i areas with
less than 800 hours of chilling, consider
Dormex use —Gerard Krewer the expert

 Use orange rust-free stock




Apache

Arkansas, 1999 * PH potential —similar to

Thornless, erect Arapaho

Large, 7-10 g; (ave. 8'g) . DB/R—resistant -similar

Ripe 20 June- 20 July resistance as other Ark.
thornless

Y ield'med.-high, 7-10,000 8 e
Ib/a; best of Ark. thernless * = ShINling not confirmed

500-800 hours?
Flavor between Navaho e M
and Arapahio = Good! . Ite drupe limitation

11% SS







White Drupes




Apache: Recommendation

o If performing well in area, plant further
o Low chill use still a concern so verify
adapted to your area

« Major.concerns with white drupes; rainfall
seems to greatly increase this problem




Ouachita

Thornless, erect
Berry size6-7 @
Ripens between

Arapaho and Navaho;
average 12 June

Yields usually among
hrghest of any Ark.
thornless

—lavor near that of
Navaho: 10% SS

PH potential very good,
much like Navaha

DB/R —similar resistance
as other Ark.thornless

Data indicates that is
likely mid-low chilling as
Arapaho;




Ouachita




Ouachita: Recommendation

Trial commercial plantings recommended (only
released in 2003)

Excellent PH capability so should fit infor
shipping

Ripens between Arapaho and Navaho so provides
a’‘continuous fruiting period

Chilling appears similar to Arapaho so hopefully
as well adapted to medium-chill areas




Chickasaw

Arkansas, 1999
rhorny,-erect

Large, 7-12 g; (ave. 10 g)
Ripe 11 June- 1 July

Yteld high, 10-12,000
b/a; best of Ark. group

Flavor near Shawnee,
Kiowa, 10% SS

PH potential —between
Kiowa and Arapaho

DB/R —susceptible

Chilling not confirmed,;
likely 500-700 h

VIrus concern!




Chickasaw




Chickasaw: Recommendation

DB/R susceptibility-a major limitation tnh areas
where this disease occurs

PH potential not fully.determined commercially
Merits are large berries and high yields

Virus concern is major; not fully determined the
virus involved but most common Arkansas
cultivar,with virus symptoms

Possible:concern with Botryosphaeria cane blight
also (seen in Ga.); susceptible in lab tests




Kiowa

Arkansas, 1996  PH potential fair to
Thorny, semi-erect good, exceeds

Very large; 9-14 g Choctaw and Shawnee
tave. 12 g)  DBJ/R- susceptible, but

Ripe 12 June — 23 July not as severe as other
Y1eld high, 7-12,000 thornies

Ib/a, Tong season « Chilling:200 holrs —

Flavor good, similar to lowest of Ark. group
Shawnee, 10% SS







Kiowa Recommendation

Keypoint is PH handling and if good, an
excellent'choice; Some Iindicate great
success, some less So

Key-value Is very large size so possihle
premium value?

Should bewvery-useful in low-chjll areds
PYO folks like this one even with thorns




Choctaw

Arkansas, 1989 * PH potential very poor in
Thorny,-erect US; good'in Central
Medium-small, 4-6 g(ave. Mexico

50) * DB/R- susceptible

Ripe 30 May-18 dune  Chilling 300 hours?
Yield, med.-very high,6-

14,000 tb/a

Flavor good, some
consider the second-best
Ark. thorny variety




Choctaw: Recommendation

 Due'to poor PH,-don’t plant in"US for
shipping
 Central Mexico and possibly other non-

rainfall areas Is very good and highly
recommended for early ripening

e Merit Is the earliest cultivar — earlier than
Arapahe by 5-10 days




Cherokee

Arkansas, 1974 * PH potential very
Thorny, erect good, proven
Medium-small,-4 g commercialy

Ripe 14 June=15July « DB/R- susceptible

Yietd; med -6,0001b/a * o Chjlling 500 hours?
Flavor, Very.good,

some consider the best

Ark. variety




Cherokee: Recommendation

Hesitant to fully endorse as Is older and
should have caught on by now

But-a proven PH shipper with very good
flaver

Consider revisiting In trials

Not for lewschill areas, 1s smalk fruited,and
DB/R susceptible




Other Arkansas Varieties:
Recommendations

. Shawnee (1983) too soft for shipping
o Comanche (19/4) too small and not high
yields

e Cheyenne (1977) don’t see merit over
Chickasaw or thornless but does have good
firmness




Chester Thornless

USDA Beltsville, MD, * PH handling excellent—
1985 commercially themost
Thornless, semi-erect Important

Medium, 5-7 g * DB/R- no report

Ripe 1 July — 15 Aug.?  Chilling- 900 hours
Yield very high-25,000
Ib/a:(not I1n Arkansas)

Flavor fair te good,
among best USDA
thornless



Chester Thornless:
Recommendation

 Excellent variety based on yield, PH
nandling, proven‘performance in mostly
non-southern areas

« Note later season than other cultivars —
neat in the South; not very commonly grown

IN the South

¢ Evaluate clesely for season and adaptation
prior te planting




Triple Crown

Thornless, semi-erect- .« PH handling fair
Medium-large, 6-89 * « ‘DB/R- no report

Ripelate July —10 but assume resi stant
Aug.? T
Yoot hioe ¢ Chilling not
— reported
Flavor probably best
among USDA

thornless




Triple Crown: Recommendation

PH handling reports not generally positive so
some concern for shipping - be careful here

Should be more adapted .to the South than
Chester or other semi-erect thornless based on
background

Note later season than Arkansas cultivars

Evaluate closely for season and adaptation prior
to planting extensively




Tupl

EMBRAPA, Pelotas; RS,.. "~ « PH handling? Currently

Brazil the hottest cultivar in
Thorny, erect Central Mexico

Large, 7-9¢ « 'DB/R- ho report; possibly
Ripe “early to mid- susceptible with

season” (not tested in Comanche as a parent
Arkansas)

. . o Chilling-7? Assume low
Yield 3.8 kg/plant in

Brazil; roughly*9-15,000 d;:‘el lto deyeioped ih alow
Ib/a Chill area

Flavor “well balanced
sweetness/acidity”







Tupi: Recommendation

Should be trialed in low-chill areas; likely
not hardy in mid to upper South

Determine PH potential

Be careful with DB/R

Very nice large berry so worth examining
Plant availability in US?




Other Cultivars: Unable To
Comment on Fully To

Recommend

« Chesapeake - thorny, mostly erect; up ta 15
g, not as firm as.Chester; hardy

e Rosborough — adapted to.deep South

- Loch Ness - thornless; nat grown commonly
In US-but popular in Europe




Prime-Ar

Primocane-Fruiting

Prime-Jan® Primocane-Fruiting Blackberry

Ih \\é’i{ i‘ ?i

Prime-Jan®
Blackberry

(cultivar APF-8)

All photos are property of the University of Arkansas, Faystteville, AR

CH

lackberries

Prime-Jim® Primocane-Fruiting Blackberry

Prime-Jim"
Blackberry

(cultivar APF-12)

All photos are property of the University of Arkansas, Fayetteville, AR




Prime-Jm® and Prime-Jan®

Thorny, erect
Medium, 5-6 g

Floricane crap ripe 5-10
June

Primocane crop late July
until-frost??

Flavor ssimilar to other
thorny varieties

Not for shipping as PH
potential ‘similarto softer
thorny varieties

DB/R- susceptible, at
east on floricanes

Recommended for home

gardens only

Heat in summer can

damage flowers and

subseguent fruit




Comparison of Arkansasvs
Oregon Primocane Fruit




Prime-Jm and Prime-Jan:
Recommendation

. Intended for home garden use

* PH not adequate for shipping

e Only value commercially would be as a
limited trial



Propagating Nurseries and
Descriptions of Arkansas
Varleties
. WWW.UaEX.edu then go to agriculture, then

horticulture, then fruits, or
 http:/laragriculture.org/horticultureffruits_nuts/default.asp




Bramble Disease Control

Guido Schnabel
Clemson University

o Raspbernes e Blackberries
— Gray mold — Viruses
— Spur and cane blight — Double Blossom
— Phytophthora root rot — Orange rust, Cane rust

— Crown gall



Raspberry Diseases

e Gray mold (Botrytis)
— blossom blight and
fruit rot

— likes cold and wet
conditions

» Control options

— prune for good air Tl
circulation Gray mold on strawberry

— fungicides



Gray mold fungicides

Pest/Problem

M anagement
Options

Amount of
Formulation
per Acre

Effectiveness (+)
or | mportance (*)

REI

PHI

Comments

Botrytis gray mold

Rovral WDG

1-2 Ibs

+++

24 hrs

1 day

Rovral islabeled for all brambles. Rovral WDG and 4L
should be mixed with a protectant fungicide such as
Captan in a minimum of 100 gallons per acre. Do not
make more than 4 applications per season. Do not
make more than 2 consecutive applications before
switching to a chemical with different mode of action.

Rovral 4L

1-2 pts

+++

24 hrs

1 day

Ronilan DF

1-2 Ibs

+++

12 hrs

9 days

Ronilan islabeled for raspberry only. For control of
Botrytis sp. apply in a tank mix with a protectant
fungicide such as captan in a minimum or 100 gallons
of spray per acre. Do not apply more than 8 Ibs. of
Ronilan DF per acre per crop season. Do not apply
through irrigation or during rain. If heavy rain or a 24
hr period of wettness follows application, than re-
treatment is necessary.

Elevate 50WDG

1.51bs

+++++

12 hrs

12 hrs

Begin application a 10% bloom and continue through
harvest. Avoid making more than two consecutive
applications of Elevate before switching to a fungicide
with another mode of action. Do not apply more than
6.0 Ibs of material per acre per year.

Switch 62.5WG

11-14 oz

+++++

12 hrs

0 days

Begin application at early bloom and continue on a 7-
10 day interval. Do not exceed 56 ounces of product
per acre per year. Make no more than two sequential
applications before using a fungicide with another
mode of action.

Endura

80z

+++++

12 hrs

0 days

No more than 2 sequential applications of Endura
should be made before aternating with fungicides that
have a different mode of action. Do not apply more
than four applications of Endura per acre per crop year

Pristine

18.5-23 0z

+++++

24 hrs

0 days

No more than 2 sequential applications of Pristine
should be made before aternating with fungicides that
have a different mode of action. Do not apply more
than four applications of Pristine per acre per crop
year.




Cane blight

(Coniothyrium fuckelir)

e Symptoms
— Vascular lesions under
bark

— Black sporeson
surface

« Control
— Topsin-M, Copper

— Spray new canes at 6-
8", 12-15", 3 wks later



Spur blight
(Didymella applanata)

e Symptoms
— fungus destroys
fruiting spur

— leaves die from

e Control
— Heritage is susceptible
— Topsin-M and Nova






Blackberry Diseases (Rosette;
Cercosporella rubi)

e Yield impact
— infected blossoms do not
form berries, berries of
non-infected parts are
poor quality
o Variety susceptibility
— Shawnee 100%
susceptible, Choctaw

40%, Triple crown 20%
erect thornless —resistant

 Fungicides




Rosette fungicides

Amount of
M anagement Formulation | Effectiveness (+)
Pest/Praoblem Options per Acre or Importance (*) REI PHI Comments
Rosette (Doubl e | Abound FL See note 4+ 1 day 1 day Bordeaux mixture will cause leaf burn if applied on hot
days or combined with insecticides.
blossom)

Pristine 6.2-15.4 floz +4++++ 4 hrs 0 days No more than 2 sequential applications of Abound
should be made before alternating with fungicides that
have a different mode of action. Do not apply more
than six applications of Abound per acre per crop year.

Nova 40W 18.5-23 0z +++++ 1 day 0 days No more than 2 sequentia applications of Pristine

should be made before alternating with fungicides that
have a different mode of action. Do not apply more
than four applications of Pristine per season.




Orange rust (Gymnoconia nitens)

e Symptoms:
— shoots are weak, spindly
— Blisters (aecia) underneath
leaf surface
e Control

— Navaho, Darrow, Humble
and Purple and Black i .
raspberry very susceptible  Orange rust on wild blackberry

— Remove infected plant

— Fungicides to prevent
Spread




Cane rust




L eaf and cane rust (Septoria rubi)

e Symptoms
— spots on canes and leaves
— Infected canes are
unproductive
e Control

— Shawnee, Choctaw and some
older cultivars are
susceptible

— prune out infected canes
— fungicides



Rust control with fungicides

Amount of
M anagement Formulation | Effectiveness (+)

Pest/Problem Options per Acre or Importance (*) REI PHI Comments

Cane and lesf rust, | Nova 40W 1.25-2.5 0z +++++ 1day 1day Novais registered for use on blackberry and raspberry.
Novais aso active against powdery mildew. Begin

orange rust, and applications as early as bud break, and continued

yel low rust applications on a 10-14 day schedule, depending on
disease(s) and disease severity. Do not apply more
than 10 0z/A per growing season.

Cabrio EG 14 oz +++++ 1 day 0 days No more than 2 sequential applications of Cabrio
should be made before alternating with fungicides that
have a different mode of action. Do not apply more
than four applications of Cabrio or other strobilurins
per acre per crop year

Pristine 18.5-23 0z o+ 1 day 0 days No more than 2 sequential applications of Pristine

should be made before alternating with fungicides that
have a different mode of action. Do not apply more
than four applications of Pristine per season.







Biological control
of Crown Gall

Amount of
M anagement Formulation | Effectiveness (+)
Pest/Prablem Qptions per Acre or Importance (*) REI PHI Comments
Crown gall Galltrol 1 plate/1-5 gal ++ Odays | NL Usually applied as adip to root cuttings. One container
can treat as many as 10,000 root pieces. This biologica
control bacterium has not controlled all strains of the
crown gall bacterium found in South Carolina but has
reduced the incidence of crown gall in peaches. Local
data on bramblesis not available. All brambles are
susceptible. Avoid wounding of roots during planting
because wounds are required for infection.
Nogall 10()g/ga| ++ 0 days 0 days One 100 g pack of Nogall, when mixed into aslurry

with 1 gallon of water, treats up to 4,000 seeds, up to
1,000 seedlings and depending on their size, 100-2,000
cuttings.




Phytophthora
root rot

Amount of
M anagement Formulation | Effectiveness (+)
Pest/Problem Options per Acre or Importance (*) REI PHI Comments
Phytophthora root | Ridomil GOldEC | ¥4 pt/1000 ++++ 12 hrs | 45days | Ridomil is labeled only for raspberries aand can be
rot linear feet in a applied anytime during the spring.
3 ft. band
Aliette WDG 51bs ++++ 12 hrs 60 days The first foliar application of Aliette WDG should be

applied after bud break with at least 1-3 inches of new
growth and repeat applications applied on a 45-60 day
interval. Do not apply more than 4 applications during
the growing season. A fall application can be applied
at least 30 days prior to leaf drop. Do not tank-mix
Aliette WDG with copper compounds. When applied
prior to or after copper, the pH of Aliette WDG should
be raised to 6.0 or above (See label for detailed
ingtructions.). Do not use adjuvants which enhance
pesticide penetration with Aliette WDG.

For raspberries only: Copper can cause phytotoxicity
on black raspberry cultivars if used with Aliette. It is
also an occasional problem on red raspberries.




Blackberry Viruses

Prevalence in Detected
Abbreviation Host the Southeast combinations Vectors

Tobacco ringspot virus TRSV Blackberry high X X X nematodes
Tomato ringspot virus ToRSV Blackberry medium X X nematodes
Raspberry bushy dwarf virus RBDV Blackberry medium pollen
Impatiens necrotic spot virus INSV Blackberry high X X thrips
Blackberry Yellow Vein virus BYVV Blackberry ? whitefly

Beet Pseudo Yellows virus BPYV Blackberry ? whitefly




Summary chart for fungicides, insecticides,
oractices

and horticu

tural

Developmental | Dormant Greentip Shoots 6" long | Early bloom Cover sprays Harvest After harvest
Stage (5-10%) and
full bloom
Disease Crown gall Anthracnose | Anthracnose Botrytis Anthracnose Botrytis Mummy berry,
Controlled (Galltral, (Copper, (Copper, (Rovral, (Copper, (Rovral, rusts,
(Fungicides) Nogall) Sulfur, Sulfur, Cabrio, | Ronilan, Sulfur, Cabrio, | Ronilan, Anthracnose
Cabrio, Abound, Elevate, Abound, Elevate, (Cut canes
Anthracnose | Abound, Pristine) Switch, Pristine) Switch, back to 12”
(Destruct Pristine) Endura, Endura, stumps)
near by Variousrusts | Pristine) Botrytis Pristine)
hosts) Spur blight | (Nova, Cabrio, (Rovral, Rosette
(Cabrio, Pristine) Rosette Ronilan, Rosette (Bordeaux,
Abound, (Bordeaux, Elevate, (Bordeaux, Abound,
Pristine) Powdery Abound, Switch, Abound, Pristine)
mildew Pristine) Endura, Pristine)
Septorialeaf | (Sulfur, Nova, Pristine) Septoria
spot Cabrio, Powdery Septoria leafspot
(Copper, Abound, mildew (Nova, | Rosette leafspot (Copper,
Cabrio, Pristine) Abound, (Bordeaux, (Copper, Cabrio,
Abound, Pristine) Abound, Cabrio, Abound,
Pristine) Septoria leaf Pristine) Abound, Pristine)
spot (Copper, | Mummy berry Pristine)
Cabrio, (cut and Septoria Phytophthora
Abound, removewitch’s | leafspot Phytophthora | root rot
Pristine) brooms) (Copper, root rot (Ridomil)
Cabrio, (Ridomil)
Phytophthora Abound,
root rot Pristine)
(Ridomil,
Aliette)




( \
"BRAMBLE LIFE CYCLE
AND
ENVIRONMENTAL

REQUIREMENTS




Rubus Taxonomy
(Batology)

# Family:Rosaceae
= Subgenus Ideobatus - raspberry (200 species)
* Rubus ideaus -red

+ R. occidentalis -black
* R. neglectus- purple

= Subgenus Eubatus - blackberry (>>> 200 species)
+ R. allegheniensis
+ R. argutus

. cuneifolius

. canadensis

. frondosus

. ursinus (most often cited, but not always actual
arent)

O SRR S g

O 0 0 X0
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Dewberries

# Dewberries are basically smaller, prostrate,
low-chill blackberries

# Native to the southeastern US.

# Can be any species or cultivar of trailing
blackberry
= R. baileyanus (eastern US)

= R. ursinus (western US)
m elc

# Center flowers in cluster open first vs outer in
erect types (now murky)



Plant Morphology
Growth Habit

#Perennial roots
#Biennial shoots:
= primocane (first year)
= floricane (second year)



Phenology
Plant Life Cycle

#® First year
= Canes grow but do not produce fruit*
= Called primocanes

# Second year
= Canes produced last year bear fruit and die
= Called floricanes (fruiting canes)

* Primocane fruiting brambles are the exception



Plant growth - plant parts

Floncane

Perennial roots



Animation of bramble life cycle




Primocane Fruiting

Raspberries and Blackberries

#®First year
= Canes grow and produce fruit on tips of
cane In late summer to fall of first year
= Usually pruned in winter to ground
#Second year

» If canes are not pruned in winter, fruiting
will commence In spring from mid section
down

= 10% of total yield



Animation of primocane fruiting
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The Raspberry Plant

biennial shoots
(canes)

—

perennial roots

red raspberry

biennial shoots
(canes)

perennial roots

black raspberry



The Blackberry Plant

biennial canes
(suckers from roots)

W perennial root system
~

trailing thornless upright thorny




Climatic requirements

o,

#Raspberries

s Cool temperate summers, sustained
winter temperatures, winter injury -20°F

# Blackberries

= Warm temperate summers, tolerates
fluctuating winter temperatures, winter
Injury at O°F



Flower initiation

.-".i."-.

¢ Short day, lowering temps
#® Flower buds initiated in terminal bud

#Changes from a vegetative bud to a
reproductive bud

# Continues down cane
#Raspberry fall and spring
#Blackberry fall ,winter and spring?



Inflorescence development

# Development controlled by temps
= Low temps stop development
# Rapid differentiation and development in
spring
# Budbreak

= Short, lateral, leafy branches terminate in an
iInflorescence

# Number of flowers vary w/cvs



Primocane fruiting

"
o,

#®|nitiate flower buds in summer
iInternodes below tip continue to
elongate for short period of time but no
new lateral buds

@ | ateral buds on upper portion of cane
grow and produce lateral branches with
lateral flower buds



Flowering to fruit

Quachita |Apache |Arapaho |Navaho
50% / May 5 May 4 May / May
bloom
Peak 19 June |[30June |11 June |1 July
Fruiting
No. days |42 56 38 55




Dormancy

> ”
7 /



Winter temperatures

# Chilling requirement (hrs <45F)
= Blackberry 400-1000 (AR types)
= Raspberry 250-1400 (Anita and Latham)



Chilling Units (hrs 35-45F)




Dormancy - State of Rest

#®Shorter days and cool temps
# Canes stop growing
#® Acquire hardiness

#Maximum hardiness 1-2 months later
(Jan)

#Cannot resume growth even if temps
are warmer

#Blackberries??



Winter injury

#Early fall frosts
= Can growth slows/stops
= Plant slowly becomes more cold hardy
= Early onset of below normal temps. can

cause damage

+ Earlier and lower temps cause more severe
damage

+ Dieback and death of canes

= Late maturing cvs and plantings with poor
management practices, subject to this type
of Injury



Winter injury

@ Injury during dormancy
= Most hardy period

= Genetic hardiness primary factor, environment
close second

Type of bramble |Low temp limit
(CF)
Red raspberry -20

Purple raspberry |-10

Black raspberry |-5

Blackberry 0




Winter injury

]

#|_ate season freezes

s Cane gradually decrease in hardiness
+ Even a few days above 28F in low chilling types

= Cvs resistant to low midwinter temps can
suffer late season freeze

x Symptoms include:

» Dieback of canes

+ Failure of laterals to develop

+ Weak lateral growth

+ Normal initial growth followed by collapse

= Interior of bud Is black or conducting tissue
IS black (damaged)



Winter injury

#®Freeze during flowering
m 28°F
s Raspberries and early fruiting blackberries
= Pistils most tender

= Flowers develop black centers 1-2 days
after freeze

= Fruit does not develop or only few
drupelets



Blossom freezes

"
i

®“Blackberry Winter”

m cold spell that occurs while blackberries
are in bloom

= return of polar air mass after warmer air
masses have begun to dominate.



Winter injury...in general.....

#Red>black and purple raspberries
#®Erect>Trailing
#® Thorny>thornless



Raspberry
winter injury







Summer Temperatures

#Raspberries
= /0°F optimum
#®Blackberries
= ~80°F optimum
#Heat, bright sun and low humidity

Reduce fruit size and yield
Sunscald fruit



Light Response

Raspberry light response

Photosynthetic rate

S
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50 100 200 500 600 800 1000
PPF (umol m-2 s-1)



Temperature response
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Summer temps

Ave # days/yer above 86°F
# Blackberries: zones 6-8

# Raspberries: zones 3-4
(PNW or high elevation)

Average Number
of Days per Year
Above 86°F (30°C) Zone




Wind

o,

®\\inter

= Strong cold winds desiccate canes
#Summer
= Wind and handling can decrease yield



S MU i _

Southern adapted raspberries?
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=Stimatedi Costs of Prediicing,
phlanvestingjé.larketing

SIACKIENTIEs In the Southeastern

United States

By
Charles Safley
Gina Fernandez
Otilia Boldea

North; Carolina State University




S'jr_l_-r'v Objectives

IR —

1, Esilillie the costs of growing,
arvestlng and marketing blackberries

z_ __,_ valuate the effect of varying prices and

3 ‘Evaluate the profitability of establishing a
blackberry planting




sedures | —

——

. 'I-d-'

B dget WalS based onia 1 A blackberny.
ol«- Igle]

'/, P oductlon practices were based on
| anagement practices recommended by

IR —

Extensmn Specialists and Farmers

L ..-n--':h-._-u-—

“;3 ‘Eguipment costs were based on 2003
' purchase prices

4., Input prices were collected from dealers
who supply NC blackberry growers




=glipment Investment — Riepryean
Biractor, 60 hp 25,300
IFlick, 72 Ton I— OO
‘oom Sprayer 750
hlsel Plow, 7ft 3,000

#.m DISk oft, 2-row 5,000

——

= ) .-‘I-'-
- -l—'l'__.__|_.--"'1_

= Rotary Mower, 7ft 2,600
' Irrigation Well 2,000

Total $63.650




m—
.pment Investment - sty earmes

r' Gl ,J el %Hmlgﬁmﬁ——-- $7’OOO
S0l Auger 425

___-E rlp lifrgation & Pump 6,031

= Eertilizer Injector 10]0
' Jtlllty Trailer 2,000

PO Blast Sprayer 3,100
Total $18,925

_,a.—"-'-'__
_.-__-.,
— m—
T

.-n—-
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EgUPmentlnyestments==21° Y ear="

rfU T Scale ' $

l |I|ty Refrigerators

T

ortable FACU (2)

—-
i
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.-n—-

Total




S
Portable FACU__

B TialENEOICEdATRCORINaNUNIE(FACU)
SPESIGNED O It Infa standard’ size pick-up truck.

SMUEEnt0 keep berries cool as the fruit is being
Ffrt sported to the wholesale market

SSNC-44-7, Cool & Ship: A low-Cost portable
5 gy Eorced Air Cooling Unit, Michael D. Boyette, NC
== Cooperatlve Extension Service

s [ttp://MWww. bae.ncsu.edu/programs/extension/p
Liblicat/pestharv/ag-414-7/




—
Portabler FAGH»

pr—

AVantage of the Cool and Ship System Inexpensive—
louy g tlal COSE compared to a stationary cooling| facility.

- rw able—can e disassembled for easy transport.
nsportable—no need for a refrigerated truck.

s

,'-e' s S Satile—can be used for a variety of produce.

..--:-.._-E---

:f' SSEERergy. Efficient—takes less energy than a stationary
~facility.

- = Protects the Produce—prevents condensation or
contamination.




- ' ri_DortabIe FACU,

- 2" Rigid Styrofoam
Itisulation with 154"
Flynarood Backing

|t ;
i Fluz Hinged
L~ at Bottom
2 (’% Sheet Metal Flange
18 ['"" Remowved for Clarity
A

Pictorial View
Top and One Side Removed for Clarity
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Portable FACU

e J
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Portable FACU o




ﬁ
Blackberry Yield Patteni

(Pounds PEr Acre)

P ——— i —— .

Year Projected Yield

O'lbs
O Ibs

10,000 Ibs
3 thru 9 12,500 Ibs
10 10,000 Ibs




= .
& Labor Requirements s

=rep yeal ' |
Viay/ ’ 206
Total 65
15t Year
March 49
April
Total

P ——— i —— S




S
raberReguirements”

20d-g g (elrs

P ——— i —— .

Viay/ 510]0
June 482
Jfotal 1,120

30 — 9th Years

May 639
June 626
Total 1,403




- H_.""" .
Assumptions — Labor COStS:

ibSIEohor Costs,
S irealemployees: $8.25 per hour
Q Owner/operator $16.39 per hour

2 0sts intended to represent “True” Labor
':"" Fcostsinot just Wage Rates. Includes:

B. Unemployment Insurance
¢c. Workers’ Compensation
d. Adjustments for paid leaves




Al um’"ﬁt‘lﬁhs = AnnualfExpensesiatiEull

Production =

dﬂiﬂl’gﬁ-ﬁ_—-—-—~ $ 0.00
| anagement charge
3 eneral @Veread expenses

== 5 Property taxes
= .6. Miscellaneous costs
/.. Internet service

8. Grower meeting expenses
otal $541.29




- ---
ASSHINPLIONS

o—

VIelf<airelo IE 0

&)
-~

25006 sold at a PYO operation
o sold wholesale to a grocery store (S)




—

S
Imated Costs for the Prep Yearn .
($/A) -

P ——— i —— .

Site Preparation  $ 403 4.1 %

Iackberry Plants 3,819 38.2 %
(1 090 plants)

= 'TreIIis Supplies 5,186 52.0 %
Other 562 5.6 %
Total Cost $9,970




=stimated Costs for the 1Sgyear p—

(8

P ——— i —— .

Henting Prep & Plantmg $ 1,109
éllis Gonstruction 1,045

epIantmg (100 plants) 408
Malntenance AVALS)
Pruning Expenses 116
Other 838
Total $ 3,965




S
=stilmated Costs with' a Yield of 105000,
~ Pounds Per Acre (?B/AT)

P ——— i —— .

H “vest/l\/larketing $11,872

Jlgatlon 410

aintenance 1,742
1,498
$15.,514




S
=stilated Costs with a Yield of 425500,
~ Pounds Per Acre (?B/AT)

P ——— i —— .

rP rvest/l\/larketlng $16,019
*$nganon 392

-":..'

—a

| ~Vaintenance 1,674
Other 1,476
Total $19,561

i
A, —
e — S —
i




—
NEIVESE &, Viarketing Expenses for anield o

(S/R)

12,5001195 per Acre

Viait

1 Labor

Trotal

Prag AciViies

0

0

49

49

PY0) el

0

781

738

1,519

Sholesale:
— | =Harvest

36

10,244

11,848

| - Refrigeration

0

639

- Transportation

1,180

1,861

Clean-up

82

82




—

a”vesf’t‘a- nd ' Wholesale Marketing
- (11,500 Ihs/A)

> & yWeeiK rlelf/est sezisorn

S CIVEST BIACKDErries 4 times a Week
- \/\/"= e market requires a 100 miles

BOUNd trip and 3 hours

Z= C‘I‘ruck costs = $14.60 per hour

~ s Portable FACU = $0.242 per hour
s Refrigerator = $0.194 per hour
* Manager costs = $ 16.39 per hour




—

Imated Net Revenues per AGre

" —"-,..’ f

®/b) | 8,500|10,500| 12,500| 14,500 16,500

126| 2,712| 5,297
200

= 2,001| 4,887| 7,772
s

=1 05 691| 3,876| 7,062| 10,247
= 2.50

1.30 2,266| 5,751| 9,237| 12,722
2.75

1.35 56| 3,841| 7,626/ 11,412| 15,197
3.00




stllfjaled Breakeven Yields fopVerousis

™ L ]

PricerConmbinations:

,-:Prit:e Wholesale Price Breailzeven Yield
& (S/Ib) ($/1b) (Ibs/A)

' __j $ 1.15

$ 2.00

12,402.0

I $1.20

$2.25

11,112.5

$1.25

$ 2.50

10,066.0

$1.30

$ 2.75

9,199.5

$1.35

$ 3.00

8,470.5




m—
r\m Wl ElpwW. off Eunds for BlackibEeies s

e 'I-d-"

S Year Net Cash Accumulated
: OW.n Cash Flow

0
|
2
3
il
5
6
!/




N
MAccumulated Cash oW S

—

e $19,672

Breakeven

year
|
ﬁ T

$930

—

g1 2 3 4 5 6 7 8 9 1€
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SULLrrIElRY

o—

IS OIS T e OSTREXIENISIVE COST CALE 001/
(‘/6 @ 12,500 Ibs/A)
prlce combination Is $1.25 & $2.50 per
ound you will need a minimum volume

of 10,066 Ibs to cover expenses In years
= 3 through 9

3. Cash Flow analysis reveals that blackberry
preduction can be a profitable venture




AII budgets are ORIy guides and are
IOt substitutes for calculating costs
and returns!

| _>Do not expand without a market!
~ > Do not enter without a market!




S
Egiifle €0 Costs of Producing, i aia/ESTingmss

& Marketing Blackberries inr the
SeUHEasiermNERIedrStates

{Charles Safley: 919-515-4538
EClicries safley@ncsu.edu

~ Gina Fernandez: 919-513-7416
gina fernandez@ncsu.edu




Fresh Fruit & Food Safety

SRSFC Bramble Agent Training
Savannah, GA
Feb. 8, 2005

Dennis J. Osborne, Ph.D., J.D.
Douglas C. Sanders, Ph.D.

Donn R. Ward, Ph.D.

NC State University, Raleigh, NC




Food Quality Is an
option

Food Safety Is an
entitiement

We have aright to
expect safe food




Consumers See Problems

1996, 97, 98, 99 —
Berries from Guatemala

and elsewhere
Cantaloupes

Growing discussion in
trade publications

Newsletter articles




Outbreaks Keep Doubling

Produce associated
foodborne iliness
outbreaks per year

more than doubled

from 1973 to 1987
and from 1988 to 1998

Source: CDC Foodborne Outbreak Surveillance System




Number of Produce-Associated
Outbreaks by Decade, 1973 - 1997

103 Outbreaks / yr
(Tauxe, et. al., 1997)

1973-79 1980-89 1990-97

Decade




Estimated Frequency of
Foodborne lliness in Humans
in the U.S.”

Escherichia coli O157:H7
Salmonella spp.
Campylobacter spp.

Listeria monocytogenes

Escherichia coli O157:H7
Salmonella spp.
Campylobacter spp.
Listeria monocytogenes

*Emerging Infectious Disease, Vol. 5, 1999.

(http://www.cdc.gov/ncidod/eid/val5ne5/mead. htm)

73,480 cases in 1999
1,412,498 cases in 1999
2,453,926 cases in 1999
2,518 cases in 1999

61 deaths

582 deaths
124 deaths
504 deaths




Selected Produce-Assoclated
Outbreaks, 1990 - 1997

Year Pathogen Vehicle Cases States Source

1990 S.chester Cantaloupe 245 30 Central
America (CA)

1990 S.javiana Tomatoes 174 4 US

1990 Hep. A Strawberries 18 2 US

1991 S.poona Cantaloupe >400 23 US/CA

1993 0O157:H7 Applecider 23 1 US

1993 S. montevideo Tomatoes 84 3 US

1998 Salmonella Cantaloupes ? ?  Mexico ?




National Program Basis

“The Guide” —
SIDJARS
Guide to Minimize
Microbial Food
Safety Hazards

for Fresh Fruits
and Vegetables




The “Guide”
Outlines
GAPs

A Voluntary
Framework,
Not a
Regulation

GUIDARCE FOR ITNDLSTRY
Guide to Minimize Microbial
Food Safety Hazards for
Fresh Fruits and Vegetables

LIS, Dhpmiitmisinl of Health apct Fimen Serd e
Fiesosid somel Drrugpeelemimbsetrsaniex
Coiler Tor Fommd Satery dod Applicd Sutridom (EFSAN )
Uhirinhior, 1O




Good
Agricultural
Practices

GAPS




Reduce Vulnerability

crops & procedures most likely
assoclated with foodborne illness

that will
of a foodborne Illness outbreak

procedures to keep produce safe

that your produce Is consistently

safe




Personnel Cleanliness

Proper hand-washing Is the best

method of reducing contamination

Probably the #1 source of food-borne
liness Is unsanitary worker conditions




Field Work:

Field Sanitation

Bins, Harvest Containers

Field Equipment

Field Packing




Packing Facility Sanitation

General sanitation
storerooms, packingline
Pest control
birds, rodents, pets

I| i
iy “ ‘“ |III|| Tl |‘||||||| ((‘.“:Eé _




Worker Health and Hygiene

Handwashing

Personal Health and Injuries
Training

Pick-Your-Own




Proper Hand-Washing Removes Microbes

re you there God. It's me,
Margaret. We're moving
today. I'm so scared God. I've
never lived anywhere but here.
Suppose I hate my new school?
Suppose everybody there hates
me? Suppose they don’t wash
their hands after they use the
bathroom? Suppose I get some
terrible bacterial infection from

them? Please help me. God.
Thank vou.

Judy Bloom and Allegheny Co. Health Dep't.




Two Conflicting Impulses:

Search for Order and Security
VS.
Appetite for Novelty and Risk-taking




1S
Better

Than
Curing”




Risk Is:

The chance

that a condition

or set of conditions
In produce handling
will lead

to a hazard

In the flow

of your operation




Prevent

Microbes from contaminating
fresh produce

Rather than

Rely on corrective action
after contamination




Manage Fresh Produce Risk

system

for assuring

the safe production
of food products

rather than inspection




Sanitation’s Importance

Only Cooking Removes All
Pathogens From Fresh Produce

Some Crops Are Field-Packed,
So Harvest Crews
Must Have Food Safety Training




Prevent Cross-Contamination
In Food Service

Vi t?f :

Employees and
managers must

recognize the pae

value of training [ S
and —

Importance of .

personal health

and hygiene




revent Cross-Contamination:
In-Home
Remove Outer

Prewash

Rinse




Bacteria Can Hide

Even though a
surface may
appear smooth,
there are many
places for
bacteria to hide

f

ASM Biofilms Collection. Wong

http://www.asmusa.org/edusrc/biofilms/hires/044h.jpg

Courtesy Dr. Donn R. Ward




Salmonella Recovery from Stainless Steel
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Courtesy Dr. Donn R. Ward




Cantaloupe Netting Infiltration

Courtesy Dr. Donn R. Ward
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Courtesy Dr. Donn R. Ward




J. Food Prot. 66 (10), pg 1809, Cantaloupe Sanitation
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Cold water Scrub Brush Soap Chlorine  3-Compartment

Average percentage of remaining recoverable
bacteria following sanitization
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Courtesy Dr. Donn R. Ward




2000 -2001

Food retailers
direct more
attention to fresh
produce food

safety because of
consumer demand

Large
packinghouses
start adopting
GAPs




2002 - 2004

National Third Party
Audit Program

New Recall Program
for Fresh Produce

Extensive Applied
Research Program
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Old Way vs. New Way

Rodent Control

Hand Washing

Courtesy Gene McAvoy




Change In
Practices....

requires
P ‘= trustin new
= . practices




Food Safety ?

It’'s Just Common Sense

Courtesy Gene McAvoy




IR-4 Program: How It
Works and What Is in the
Pipeline for Brambles

Roger B. Batts
“™{88 NC State IR-4 Field Research Center
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THE PURPOSE

THE PROCESS

THE PRODUCTIVITY

IR4 impact for BRAMBLES




THE PURPOSE




The Aﬁ
ﬁle_ct IR-4 Program

 Interregional Research Program No. 4

e Established in 1963

« Cooperative project between the federal
government, university researchers, extension
personnel and the agrichemical industry



The A
roA ct Funding for IR-4

 USDA Cooperative State Research,
Education and Extension Service (CSREES)

 USDA Agricultural Research Service (ARS)
« Agrichemical companies

o Grower organizations



The
A,f
roec Goal of IR-4

To provide pest management solutions
to growers of fruits, vegetables, and
other minor/specialty crops for the
benefit of consumers, growers and
food processors.

“FILL THE TOOLBOX"



%ited What are Minor Crops?

e 300,000 acres or less

e Most fruits, vegetables, herbs, nuts, spices,

nursery and landscape plants are considered
minor crops.

* Approx. 10,000 acres of blackberries and
20,000 acres of raspberries grown in US*

*Source: 2002 USDA Census of Agriculture



he |

}%’0 ft Minor Crops Z Minor Value

* Minor crops make up >50% of total crop
value in 26 states. 100% of Hawalil’'s crop
value and 98% of Florida’s.*

* Minor crops account for over $40 billion in
sales annually.

* Approx. 40% of total crop sales in the U.S.

* Source: 1997 Census of Agriculture, United States
summary AC97-A51



Minor/Specialty Crop Value

1997 Census of Agriculture

State Value
California $14,400,000,000
Florida $ 4,700,000,000
Georgia $ 1,100,000,000
ldaho $ 945,500,000
Michigan $ 1,100,000,000
Oregon $ 1,400,000,000
Texas $ 1,100,000,000
Washington $ 2,300,000,000
Others $12,654,500,000
Total $ 39,700,000,000



1K 4*” Factors Limiting Pesticide
ﬂl& Registration in Minor Crops

* High cost associated with registering a
pesticide (Estimated $50 million*)

* Low return on cost of registration

* High value crops may mean greater liability
* FIFRA reregistration requirements

* Food Quality Protection Act

*Crop Life America website, www.croplifeamerica.org



THE PROCESS




The Y .
A IR-4 Project Requests
l'O eC Who submits Project Clearance Requests (PCR’S)

* Producers

« Commodity organizations
e Extension personnel

» Agricultural scientists

1REQUESTER
Name:
Affiliation:
Address:
Address:

City:

State:

Zip:
Phone:

Submit a Request: http://ird.rutgers.edu/Docs/FOODRequestForm.htm



Beginning a Project

Submission of a Project Clearance Request Form (PCR)

Commodity
Grqups
Minor/Specialty IR-4
Crop Growers Y, State
LA Liaisons
\ _ _
Discuss project
with Registrant
University Extension
Researchers Specialists

Pest Control Problem & Possible Solution
Project Clearance Request (PCR)




Research Planning

Annual Food Use Workshop
Where active projects are prioritized

Growers EPA

«Commodity groups "\ ’\'/ {‘\ *Crop Protection

sUniversity Research \/// Industry

and Extension Personnel « USDA-ARS and
CSREES

Regional Field Coordinators/
Headquarters Coordination

National Research Planning

PCR

Where research projects are
designated for the coming year




Developing Data for Projects

Study Directors

Registrants

\- Protocols _ + EPA
Coordinators \/"

/ Lab Directors
Laboratory and Field Protocols* QA
are developed for each project Review

Good
Laboratory

Laboratory Analysis Field Trials

*30-month timeline begins with approved protocol






Xl

+ Puerto Rico




o |
ﬁ{.A”’ IR-4 Research Facilities

Project
_—
SR

. ‘.n‘

IR-4 HQ

IR-4 Regional Labs (4)

¢ State Satellite Labs (6)
" State Field Research Centers(21)

ARS Labs (3)
ARS Field Research Centers (6) Canada FEield Sites =

Puerto Rico= &



IR-4 Yearly Workload

IR-4 will conduct approximately
100 residue studies involving 600-
700 field trials annually.

2005 = 94 studies; 681 field trials



«Study Directors Review

Lab and Field Data *Quality Assurance Review

*Registrant Review
DS =
\/_;

Study Directors
Prepare Petition to
Submit to EPA




The petition Is sent to EPA

/.
where it is reviewed. ‘é

If everything is in order, a tolerance is granted (MRL)
and aregistration follows.

1

A new tool Is now In the toolbox!!



THE PRODUCTIVITY




The
A,f
roec |IR-4 Scorecard

e 7,300+ food crop tolerances since 1963
« 10,600+ ornamental tolerances since 1977
* Over 300 biopesticide tolerances since 1982

e Since 2001, over 50% of tolerances
established by EPA have come from IR-4
petitions



1K 4f Impact of IR4 through Section
roec 18 Tolerances (1998-2002)

State Economic Loss Avoidance
California $1,646,500,000 (56)
Florida $ 150,500,000 (20)
Georgia $ 151,300,000 (12)
ldaho $ 257,600,000 (61)
Michigan $ 226,700,000 (25)
Oregon $ 331,300,000 (66)
Texas $ 92,400,000 (13)
Washington $1,209,100,000 (74)
Others $1,655,600,000 (376)
Total $5,721,000,000 (703)



IR-4: Impact for Brambles




Registrations and Established
Tolerances for Brambles
through IR-4

« Aim (carfentrazone) herbicide June 04. Previously in WA and OR only
« Benlate (benomyl) fungicide (gone??)

« Casaron (dichlobenil) herbicide

» Solicam (norflurazon) herbicide

« Direx (diuron) herbicide reregistration Aug 01

« Sinbar (terbacil) registration Mar 80 and rereg. June 98

* Lorsban (chlorpyrifos) insecticide TOLERANCE ESTABLISHED for 28 day PHI
Aug 91, not currently labeled.



IR-4: Pipeline for Brambles




Bramble Projects in Progress

» Pristine (boscalid + pyraclostrobin) fungicide.

« Diazinon insecticide: reregistration; petition under review at
EPA since Feb 01**

« Admire (imidacloprid) insecticide: soil application (CA only),
submitted to EPA Dec 02

o Actara (thiamethoxam) insecticide: all data received at IR4
HQ Aug 03

**Raspberry Crown Borer listed as a target pest.



Researchable Projects*

* Provado (imidacloprid): foliar « Danitol (fenpropathrin) insecticide
application « Akari (fenpyroximate) miticide

* Kenamite (acequinocyl) miticide  F 1785 (flonicamid) insecticide

« Capture (bifenthrin) insecticide™* « Avaunt (indoxacarb) insecticide

» Lorsban (chlorpyrifos) insecticide** « Mesa (milbemectin) miticide

e E2YA45 (experimental) Insecticide** e Rimon (nova|ur0n) Insecticide

 TetraSan (etoxazole) miticide « Sanmite (pyridaben) miticide

* Tanos (famoxadone + cymoxanil) e Spin-Tor (spinosad) insecticide
fungicide

*Projects have mfg. approval, but lack prioritization and/or efficacy data.

**Raspberry Crown Borer listed as a target pest.



1K A”” Turning ‘Researchable’ projects
roec Into ‘In-Progress’ projects

e Prioritization
— Food Use Workshop
o Efficacy data
— Monetary support for researchers to do the work

— Researchers-Include an extra treatment or two in your
plot work

— Forward data to IR-4:

Mr. Ely Vea, Data Mining Manager
308 Aston Forest Lane
Crownsville, MD 21032

Phone: 410-923-4880

Fax: 410-923-4880

E-mail: evwea@comcast.net




Making IR-4 Work for You

e Make Your Needs Known

— Can’t solve a problem unless it is identified. Submit PCR'’s.
Contact state IR-4 liaisons, specialists, etc.

— PCR = http://ir4.rutgers.edu/Docs/FOODRequestForm.htm

e Be Visible

— Have representation at IR-4 Food Use Workshop. This is
where projects receive A,B,C rankings.

— 2005 F.U.W. = Sept. 13-15, Marriott, San Diego, CA. See IR-
4 website http://ird.rutgers.edu/



Pruning & Training
Brambles

David W. Lockwood
Department of Plant Sciences
University of Tennessee



Life Cycle

e Perennial Root System

e Biennial Canes
— Primocane
— Floricane



Primocanes Originate From:

Red & Yellow Raspberry —
— Vegetative buds on roots or basal buds on floricanes

Black Raspberry —

— Tip layers, basal buds on floricanes
Purple Raspberry —

— Basal buds on floricanes, few tip layers

Blackberry —
— Basal buds on floricanes



Primocane Y ear

e Cane grows throughout the summer

 Fruit bud initiation beginsin late summer to
early fall



Biennial Life Cycle of Canes

e PrimocaneY ear  FloricaneYear
— Cane grows throughout — Fruit bud initiation is
summer completed
— Fruit bud initiation — Bloom
occurs in late summer — Fruiting
to early fall _ Cane death



Primocane-fruiting types

e Primocane year * Floricane year
— Canegrows early to — Fruiting occurs on
mid-summer lower portion of cane
— Initiates fruit buds — Entire cane dies

— Fruitsin the upper
portion of the cane

— Upper portion of cane
dies



Growth Habit of Brambles

Thorned — Black Butte, Chickasaw, Choctaw,
[Hlinl Hardy, Kiowa, Shawnee

Thornless— Apache, Arapahoe, Black Satin,
Chester, Hull, Navaho, Ouachita, Triple Crown

Erect — Apache, Chickasaw, Kiowa, Navaho,
Ouachita, Shawnee

Semi-trailing — Chester, Hull, Triple Crown




Why Prune?

e |essen Pest Problems:
— cane removad

— Increase light, air, spray penetration throughout
canopy

 Increaseyields and quality of fruit
e Ease of management



Pruning Red & Yellow Raspberries




Annual Pruning Seguence —

Floricane-Bearing Varieties
(established plantings)

FHoricane removal after harvest

Tip primicanes

Head laterals

Thin canes

Narrow rows

Remove laterals on lower 12 — 18" of canes



Tin Primocanes Pruning Floricane-fruiting

Remove Floricanes Brambles
> L ateral Branching

/|—|ead L aterals.

Remove laterals
on lower 12 —
18" of canes.
Remove excess
canes.

i) ‘

Floricanes,
Fruit & die




Floricane Removal

 When:
— After harvest — disease
— Winter — support
« Why:
— Lessen carryover of pest problems
— Increase light in canopy
— Ease of management




Tipping Primocanes

 Why:
— Stops cane elongation
— Stiffens cane (maintains erect growth habit)
— Induces lateral branching (increases yields)

 \When:

— After primocanes exceeds desired height by 4
In. for blackberry, 2 ¥2to 3 in. for raspberry

— (requires multiple passes through planting)



Tipping Primocanes-
Black/Purple
Raspberries

Lateral Growth 2 Months
After Heading

24"




Heading Laterals

« Why:
— Increases fruit size
— Increases light penetration into canopy
— Increases ease of harvest
— Eliminates much inferior fruit

 When:
— Late winter to early spring prior to bud break




Yield Components

Fruits/lateral

Fruitful laterals/cane
Canes/foot of row
Distance between rows



Fruits/L ater al

e Lower laterals have more nodes & higher
yield potential (seldom recognized)

» Large diameter canes produces more
fruitslatera

* Increase by more sever heading, reducing #
canes/hill

 Increase fruitfulness of lower laterals by
removing primocanes in spring



Fruiting Laterals/Cane

Varieswith:

— Height of tipping (> ht.= > # of nodes, but alower %
of buds break & produce laterals)

Canevigor (vigorous canes have longer
Internodal spaces so there will be fewer nodes
below the point of tipping

% of budsthat fail to grow

# of nodes producing > 1 lateral (large diameter
canes produce more multiple laterals BUT
multiple laterals have fewer buds/lateral



Degree of lateral Heading
(dependson lateral branch vigor

diameter)
e Black raspberry —
— weak, small diameter: 2 to 4 inches
— strong, large diameter: 14 to 18 inches

e Purpleraspberry:
— Leave 2 to 3 inches longer than black raspberry

e Blackberry:
— Strong laterals: 12 to 18 inches



Black/Purple Raspberry

eBefore Dor mant
Pruning

1. Black raspberry before winter pruning Black raspberry after winter _pruning

*After Dor mant Pruning




Desired Row Characteristics

e Row width:
— 12 to 18 inches at the base of canes

* Adjust cane population



Primocane Tipping Height

Blackberry — erect, non-supported 40 — 44"

supported 60 — 65”
semi-trailing, trellised 6—8
above top wire
Black Raspberry - 20— 24"
Purple Raspberry - 24 — 30"

Red & Yellow Raspberry - Do not tip (produces
few weak, low-yielding lateral branches)



Pruning Primocane Bearers

e Fall Crop Only:
— During late winter/early spring — mow planting
o |essens disease carryover
e [ncreases size of fall crop

 Primocane & Floricane Crop:
(optional: remove dead tips after fall harvest)
remove entire cane after floricane crop



Primocane Crop Only

% .\

/ — Primocane Harvest
e

— \

Allow Primocanesto grow. - M

Maintain row width 12 - 18 in. Mow planting to

ground in late winter



Advantages of a Single-
Cropping System:

Cane thinning, detailed pruning 7 tying are eliminated
Cold injury to budsis eliminated
Winter damage from voles & rabbitsis eliminated

Spur blight, anthracnose, cane blight 7 several other
diseases are reduced

Sap beetle problems are reduced, many other insect
problems are eliminated

Application of fertilizers & pesticidesis easier



Primocane Crop Only

% .\

/ — Primocane Harvest
e

— \

Allow Primocanesto grow. - M

Maintain row width 12 - 18 in. Mow planting to

ground in late winter



Alternate Year Harvest

e Field “A”
e Fruit on odd numbered
years e Field “B”
 Grow primocanes only e Fruit on even
in even numbered numbered years
years » Grow primocanes

only on odd
numbered years



Alternate Year Harvest

Mow down Y2 of planting each year
Yield reduction 10 to 15% in blackberries
25 10 30% in raspberries

Reduction in labor & pesticides may offset
reduction in income with blackberries



To Support or Not To Support?

e Low head, erect blackberry - No

* High head, erect blackberry - Yes
e Tralling & Semi-trailing blackberry -Yes
e Black & Purple Raspberry - No

 Red & Yellow Raspberry - Yes



Function of a Support System

Hold canes and fruit off the ground
(promote better air circulation through
planting)

L essen Cane Breakage

Maximize sunlight penetration throughout
the canopy

Ease of management



Bundling Canes & Tyingto a Stake




Bundling Canes & Tyingto
TrellisWires

i,




Bundling Canes & Tyingto
Trellisin “ Teepee” Design




Fanning Caneson Trellis




Weaving Caneson a Trellis




Semi-Erect Blackberries
Dor mant Pruning
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Trellising Red Raspberries




2-WireVertical Trellis

—
e




~ Traning Semi-erect Blackberries
\*\t +-/ ran Tip primocanes above

} ‘o o .
. AL p trelliswireduring
| \&W summer

L ateral branche .
form after .
tipping.




Single Crossarm Trellis Tl

uRabE,

] A \
CEO 4

Double Crossarm Trellis



Red RaspberriesTrained to a
Single-WireCrossarm Trellis




Crossarm Tre/llis

Floricanes

Primocanes



Significant Insect Pests of
Caneberres and
Vianagement ©pitions

Pouglas G. Prelfifier

Deparntment of Entomolegy
Virginia rech, Blackshurg

Southeastern Fruit and Vegetable Conference
Savannah GA




Elower/Berry Eeeders










Thrips

Aza-Direct 12.5-42 1l 0z/A
Pyrellin EC 1-2 pt/A
Vialathien: 25 WP 2 /A

JUSt befere blossoms epen, and When new
canes are 1.5-2 fieet long




Intro to Pesticides

Aza-Direct
Ryrellin EC
Mialathien 25 \WP




Tarnished Plant Bug

Killsiimdividual dirtipelets;, smallf firuit
When 1 TRPB i every twoe flewer clusters




Tarnished Plant Bug

Prevent flewering Weeds

BUt de net mow: flewering weeds while
pramiple firuit er hlessems: are present




Tarnished Plant Bug

Azinphoesmetnyi SO 0.25/115/A
Biienthrin?
ASsana?




Intro to Pesticides:
AZInphoesmetayiF SOV




Japanese Beetle

Berny feeder
Timing makes contrel difficult
May: need to spray. laie prekhloem

Lewer populatiens in years following
drought e

;;s,
i

el A T RS

r




Japanese Beetle

Sevin 80S 1 l/100rgal, 2 /A
Sevin XLR 2 gt/A

Aza-Direct 12.5-42 1l 0z/A
Surroeund 95WIP 12.5-50! /A

i

;;s,
i
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Intro to Pesticides:

Sevin 60S
Sevin XLR

Surreund 95WEP
a Kaolin

= Organiec
= PHI
n Visible residues




Raspberny Eruitworm

Byturus rull (eastermn), B. bakenl (Westernn)




Raspberny Eruitworm

Small seomewhat hainy: light brown beetle; aneut
1/8inch long

PUpae ovenwinter, adultsiemerge in April, as
raspherny leaves unield

Femiales eVvipoesit on or near blossom buds

_arvae enter pblossoms or small frurt

Larvae drop tor greound i July; pupate: in soil fior
Winter

Maitain weead controel
Spray: early: andilate prebleoem




Blossom Midge,
Contarnia agrmeniae, €. rukiiorae

No chemical controls established




Eoliar Eeeders




| eafrollers

Malathien S8EC, 1 pt/100 gal, 2 pt/A
Guthien 50W 0.5 /100 gal, 1 /A
Brigade WSB 8-16 0z/A
Asana Xt 4.8:9.6 1 6z/A

Capiure 2EC 3.2-6.4 fif 0iz/A
Confirm 2E 161 0z/A

Prebloen, When buds breaking ol canes 6-6
nches long




Intro to Pesticides:

Brigade WSB'8-16 0z/A
Capture 2EC 3.2-6.4 fl oz/A
Asana Xt 4:6-9.6 1l ez/A

Confirm: 2=




Rasphernry: Sawily

EggsilaidiMay-June

Young lanvae ieed on leaf edges, older
laivae skeletenize




Rasphernry: Sawily

Azinphoesmethyi SO 0:.25/119/100 gal; 0.5
/A Prepleom




Blackberry Psyllid




Blackberry Psyllid

OVerwinters on conifers
Eeeds only on Blackberny
Adults returm te blackherry in April

Eeeding by females; starts leaf cur
Leal curl continues with nymphal ieeding




Blackberry Psyllid

Malathion SEC 1 pit/100 gal;, 2 pi/A
Sulreunad 95WEP 12.5-50115/A
Whenradults appealt en plants




Mites

Eine grey. stippling en: Upper lealr surfaces
Later wehhing, dark bletches onl leaves
TSV mere commoen In hot, dify years
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Mites

Kelthane SOWSP 1 /100 gal, 2 /A
Acramite 50WS 0.75-1 Ilb/A
RyrellintEC 1 pt/100igal; 2 pt/A
Savey SO0DE 6 0z/A

Stylet 01lF3-6'gt/100 gal
Brigade WSB' 8-16 0z/A
Capiure 2EC 3.2-6.4 1l 6z/A




Intro to Pesticides:

Kelthane SOWSP
m active onrmotile stages

Aclamite SOWS
a Active on motlle stages

RPyrellin EC

m active en motlle stages

Savey SO0DE
m active en eggs

Stylet ol
m active en eggs

Repeat applications?




Leafhoppers
Malathion SEC 1 pit/100 gal;, 2 pi/A

..r‘.m:.‘"..,_
g d P




Aphids

e species mainiy, large rasphery: aphid,
Amphorephoraagatnonica, and small rasphers/
aphid, Aphisirupicola

Moest iImpoertant as) Vecters ol Viruses

OVernvinter as eggs

IHateh iR viay,

Asexualireproduction durng season

Males; produced in fall, mating| produces eggs




Aphids

Malathien SEC 1 pt/100 'gal, 2 pi/A

AzinphesmethyirSOW 0.5 [15/100 gall, 1 lla/A
Asana XLt 4.8:9.6 fl 6z/A
At petal fall

Chemical contrel net generally: effiective at Virus
\Vector contrel

Use virus-free plants, destroy sick plants
Doen t plant near sick plantings







Raspberny Crown Borer

Adult sia moeth that mimics yellow)jackets

OSU photo




Raspberny Crown Borer

Eggs are laid on the undersides off new.
leaves, With 2-3fega@s per plant.

Eggs incubate s-10'weeks, heginning o
Ratechimlate July: (anout the first Week: of
September and continuing untikeardy:
November in the nerthern part e Its
fange (Canada))

h g . t ; - '\.I
) [ .; 5 ‘4;__1{‘1_..:
W o S8 s WSU photo




Raspberny Crown Borer

e yeung lanva spins dewn te the crown,
WhREre It overwinters In a nimernaculum.

IR thie springl it tunnels into: the camiiuin.
Cracks develop at this site, firem which
ieddishrbreowniirass s produced in Apriil:

LY H’r- ‘ )
. W""q" e
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WSU photo




Raspberny Crown Borer

IRl the secend summer, the lanva ascends
Inte acane, girdiimg It a few Inches anove
the soll surface, and causing It te; wilt
and preak:.

WSU photo




Raspberny Crown Borer

Chemical contrel: Sniper 2E (4-8 pt /A) may. be used to
drench the crown area of the plantin elther fall o in
the'spring befere huds break. Apply aboul 1 pi per
pllant.

Usie will lhe lost under FQRPA.
Sevin XLR (2 gt/A) or malathien 25WP (2 1b/A) may: he

applied as a fieliar spray:

Cultural control: Infested canes and crowns should he
femoved and destreyed.

Eliminating nearby: wild brambles alse reduces
nfiestations.




Rednecked Cane Borer

A buprestidibeetie; dark gray: with
CORPERY pronoetuim

Adultsrare apoul 6-7 mm (1/4 1nch) long




Rednecked Cane Borer

Adults are present frem; May: ter August,

or late April terearly, June, depending en
theregion.

Eemales lay White: spherical eggs onl the

irunk.

Lanvae exit the egg| directly inte the

plant, never heceming exposed, and se
alie Impernieus te sprays.




Rednecked Cane Borer

Young lanvae are restricted torthe
cambiumi, circling the cane =4 times in
a clese spiral; girdling the primoecane,
and preducing gall-like swellings.
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Rednecked Cane Borer

Lanvae reach a length of 12 mm, and have a
paillr off hern-like projectiens on the posteror
end. The lanae are white anad legless, with a
lattened head (the family s oiften callead
flatheadeded horers).

Larvae winter in the cane, andiimn March
clieate a pupal chamber. The pupais fermed
in;late April. TThe pupall pered lasts 20-40
days.




Rednecked Cane Borer

\When the adult leaves the pupal

S
a
S

KIN, It remains in the tunnel for
pout 10 days before chewing a D-

naped emergence hole.

*Adults feed on foliage for several

days before beginning oviposition.




Rednecked Cane Borer

Chemical control: After leaf fall, If more than
10% of the primocanes are infested, or if the
number of primocanes expected to be pruned off
IS exceeded, a spray In justified.

Examine primocanes for adults twice weekly,

beginning at the beginning of bloom. Damage is
minimized when malathion is applied at intervals
of 7-12 days from the time the first beetles
appear (early to mid May) until early June (last
emergence).

*Wild host removal helpful in itself, also makes
chemical control more effective




Rednecked Cane Borer

Cultural control: Remove galled canes In
dormant season or early spring.

*This Is most effective if nearby wild hosts are
eliminated, and also more effective in open
settings (wild brambles in nearby woods provide

a source of wild beetles).




Raspberny Cane Borer

Adult s alenghoerned beetle; Black with
erange prenetums; Zzinch lieng




Raspberny Cane Borer

Adultsiappearin June, and: are present
Ut late: August. After evipositing, the
iemale girdles; 6:minm anvoeve and: 6 mim
pelew. the egg puncture.

Shoeot tips Wil Iarearly summer.

s{
%




Raspberny Cane Borer

Chemical contrel: Just befrore hlossems
Qpen;, either malathion SEC (2 pit/A) or
azinphesmethyl SO/ (0.5 l/A) may: he
applied

Cultural contrel: Wilting canes or these with
girdling should e destroyed. I pruning
@CCUrs Within: a fiew days o the enset of
wWilting, enly: a small amoeunt of additiconal
Shoot need be removed.




Bramble Insect Calendar

Prebloem —when buds are breaking or 6-8
INChrnew: cane growin

n [Leafrollers; rasphern: sawiily, psyillid; rasphersy
cane borer, TPB; thrips

Petall fiall (15t cever)
x Aphids, rednecked cane borer, thrips, leafrollers,

psylld; leafliheppers
Second cover (10rdays;later)
a Aphids, mites
Tihird cever
s Japanese beetle,motes, click beetle

Post hanvest
s Rasphberry crown borer, aphids, mites, leafhoppers




What dewe have?




What do we have - Insecticides?

Organophoesphates
Carhamates
Botanicals
Pyirethrolds

Other natural er “seit” products




What do we have - Insecticides?

Organophesphates

s Diazinen (WA,OR, CA only)

x Vialathien

x Guthion, Azinphoesmethyl, Sniper




Malathion

Japanese veetle, leaiheppers; aphids,
thnips

PHI 1d, REI 12 1

1=-4Fpit/A(2-4 pt fer aphids)




Guthien, Azinphosmethyl, Sniper (Check the
labell)

— Sniper 2E (Platte)

leaflhoppers, leafrollers 1 pt/A,; PHIf14d
Raspherry crown berer 4-8 pt/A;, PHI4d

— Azinphoesmethyl 50W (Micro Ele)
Eoliar lealivopper, leafrellers, aphids, PHI 14d

Soll - raspberry crown berer 2-4 /A, PHII4d (PHI S0 d If
> 4 |hfA)

— Guthion Selupak — Raspherry: crown kerer eniy!
5/8 — 1 IB/A, Up to twice per season
REI - 7 days
REI U-pick — 30 days
Label through' 2005; Defendable? Prierity?




What do we have - Insecticides?

Carbamates — Sevin (carhanyl)

s Aphids; Japanese: heetle; Clipper, raspherny
firuitwoermi, leafrellers, etc.

= REI 12 h, PHI 7d
n 1-2 pt/A XLR, 1 ¥z - 2 % Ib/A 80S




What do we have - Insecticides?

Botanicals

a Azadlrachtin (Aza-direct, Ecezin)
Japanese beetle; thirps
REI41, PHI 0d

x Pyrellin (pyrethrum: and rotenene)
Thrips, mites
REI48h, PHIF12h (1)




nat do we have - Insecticides?

PVrethrolds

a Bifienthin (Brigade 10WSEB!, Capture 2EC)
REI 12h;, PHI 3d)

s Esftenvalerate (Asana XL, REl 12h, PHHI 7d)
s [Leafrollers, mites, reot weevils

s [lexIC o predators!

s [Home product Bug-B-Gone - esfenvalerate




What do we have - Insecticides?

Other naturallor - soft” preducts
n Confirm — MAC - leaiirellers

SpinTer 2SC — leafrollers, raspherry fruitwoermm,
faspherny: sawily, thrps

M-Pede — insecticidal soap REI 12h, aphids, mites
Surouna

plackbenrry psyllid, leaflhoppers, learrollers, thrips.

REI41; fresh —up to 3 wks after fruit set
12.5-50 Ib/A

Bt (Dipel, Javelin;, etc.) REI 4h
JMIS Stylet O1ll — mites, aphids




What do we have - Acaricides?

Kelthane (SN label fior Virginia)
Acramite (nen-keanng oniy)

Savey (evicide, Very Specific)

JVIS Stylet o1l (repeat sprays fer eggs)
Bifienthrin (Brigade) fior mites?




Commercial Bramble Insecticides

Asana XL REI =12 h, PHI = 3 d Aza-Direct REI =4 h,
PHI=7d

Azinphoesmethyl REI =48, PHI= 14"d

Bi

Brigade/Capture REI =12 h, PHI =3 d

Confirm REI =4 h, PHI=14d

Malathien feliar REI'=12h, PHII= 1 d

Pyrellin REI =12 h, PHI =12 h

Sevin REI=12 h, PHI=7d

Sniper REI =48 h, PHI'=4 d (soil/trunk)

Surround REI=4 h, PHI =0 d

Acramite REII= 12 [, PHII = nonbhearng

Kelthane REI = 48h, PHI'= 1 applic. preharvest, 1 post
Savey REI =12 h, PHI' = 3'd

Stylet oil REI'=4 h, PHI =0 d




Virginia Eruit Wel Site

Attp:/www.ento.vi.edu/Eruitfiles/VAES, hitml

\isits to Home Page
n 199y — 2,649 2000 — 12,760 2005 —15,166
m 1996, — 6,175 2001 — 14,795
a 19990 — 12/409 2002 — 15,151

Tletal visits to pages:

m 19968 — 95,115 = 20010 — 49,947
x 1999 — 200,915 - 2002 — 531,346
m 2000 —290,909 - 2008 — 732,121




Vlrglnla Eruit AdViserr Program
h’lrglnluimullFrm m

Generall infermation on; program

Virginia Small"Eruit Advisor
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Update on Blackberry Production
In South Georgia

Gerard Krewer

Ext. / Research
Horticulturist

University of Georgia



South Georgia

e A vast area with mild
winters and ferocious
summers.

e Plants can grow quickly,
but bugs and blights
thrive in the subtropical
heat and humidity.




e Soll series:

e Loamy sands and sandy
loams have produced §
high yields

e Bedded flatwoods loamy

sands have also worked
well.




Irrigation Systems

e Overhead-can be used
for washing in fertilizer
and herbicides

e Drip-lower cost
e Dry fruit

e Problems with rats if drip
IS not buried




Harvesting Problems

e Sand splashing is a
major problem in
unmulched or untrellis
fields.

e Sand may splash 18
Inches or more.

e Results in rapid loss of
tooth enamel




Trellis Experiments in S. Ga.
-

e Different trellises fit
different situations

e PYO, Distant Shipping,
etc.

e In 2001 we began




Reidsville Trial
« /'

e Control

e Post and String
e Post and Wire

e Raspberry V

e Stiles Shift Trellis




Yields
« " //—//7

e Table 1. Effect of trellis treatments on the mean yield
In Ibs. per 10 feet of row for ‘Chickasaw’ blackberry,
2002-2004

o 2002 2003 2004 3 Year Mean
Control 226 155 58 14.6
Post & String 299 219 16 22.6
Post & Wire 209 16.3 6.7 14.6
RaspberryV 255 139 124 17.3
LSD 83 95 6.38 8.16




Post and String

e High yields

e String stretches into a V
trellis with time

e Low cost

e More difficult to remove
primocanes than with
wire




Post and Wire

e Modest yields
e Moderate cost

e Good for distant
shipping- easier to pick
all the fruit




Raspberry V

e Good yields

e Good separation of
primocanes and
floricanes

e Easy to pick and prune
e Good PYO




Cultivars

Distant Shipping
Arapaho
Chickasaw????
Navaho

You pick and local sales
Kiowa




What about thorns??
«_«_ 7

e Good for sites with deer problems.
e Builds character in you-pickers.
e Try latex gloves for the faint of heart.



Pruning

e Don’t prune radically in
S. Ga. if a cultivar is
prone to die back from
Bot canker

e Allows disease to enter
the canes |

e Pinch and summer tip if PRENEO: B2t
: 3 Rl 4
possible “3 ol 1L




Dormex
< ]

e Cleared only for use Iin
Georgia
e Used to enhance bud

break and yield in low
chilling winters

e May enhance yields
even in high chilling
winters




Dormex Response




Dormex
<« ]

e Best response has been 3% Dormex applied in
late Jan.

e Use caution, can cause “flushing” of applicator
e No alcohol the day before or day after
e Use only with enclosed cab tractor.



Blackberry Yield As Influenced by Dormex

Table 3. Effect of Dormex on Blackberry Yield and Fruit Size
Berry Wt.(Q)

Cultivar Treat 30 May 6 June 13 June 20 June 27 June 6July Total 20June

A pache 0 - 1195 ¢ 7900 c 1401.3b 1358.3a 1153.8a 4823b 9.95a
3 e 996.5a 24175a 1902.5a 1355.0a 900.8 ab 7572 a 9.69 ab
4 e 606.0b 19325b 1503.8ab 1290.0a 571.3b 5904b 8.93b

Navaho 0 8.3b 277.0b 5438 b 862.5b 795.0b 780.0 a 3267b 6.08 a
3 1828a 6945a 1252.5a 15125a 2013.8a 527.5a 6184a 5.86a
4 114.0ab 575.0a 1277.5a 1087.5b 1707.5a 705.0a 5467a 6.05a
LSD 102.6 229.9 418.2 403.3 365.5 472.3 1286 0.73

Y= By cultivar, means with the same letter are not significantly different (P>-.05) according to the PD IFF option in
PROC MIXED (SAS, 2000) with the Satterthwaite option on the model statement



Some major pests in South Ga.

e Red parasitic algae

e Check with Dr. Phil
Brannen

e Control is usually with
copper compounds



Thrips
-

e Major problem in some years with dry periods
during bloom.

e Application of insecticides at night may be
needed.

e Protect bees.



Gall midges

e Small white “worms” that
attack blooms as they
open

e Spray at night.

e Often found in
combinations with thrips




Viruses
« /7

e Try to start with very
clean plants

e | would suggest tissue
culture or screen house
grown




Thank you!

Questions???



Weed Control in Brambles

Wayne Mitchem
Orchard and Vineyard Floor Management
Dept. of Horticultural Science

“ISIc

Photo courtesy of “Growing Blackberries in NC”’




Weed Control Is Important

* Weed control isimportant in establishing
and maintaining a vigorous and highly
productive blackberry planting. Hoeing,
shallow disking and herbicides are
recommended. Since blackberries
produce shallow fleshy root systems,
deep cultivation must be avoided.

- Bramble Fact Sheet, Univ. of Florida




Weed Competition in Spring Planted Raspberries

1971 1972
Avg. Avg.
Trt. Canes/plot  Ht.  Canegplot  HL.
WF 15 59 71 o4

WF 5/28+ 14 D5 56 01
WF 6/27+ 11* 23 37 *
Weedy 4 32 15 79

H.M. Lawson and J.S. Wiseman. Weed Research, 1976, Vol. 16:155-162.




Weed Competition in Spring Planted Raspberries

Fruit Yield Data
Kg/plot g/cane g/100 cm cane

WF 1.28 82 140
WEF 5/28+ 0.26* 20~ (7"
WEF 6/27+ 0.22% 177 607

Weedy 0.06* 15 418

H.M. Lawson and J.S. Wiseman. Weed Research, 1976, Vol. 16:155-162.




Bramble Ground Cover M anagement

e 4 ft weed-free band

 Row middlesor drive
aley
— Established sod
— Annual cover crop
— Native vegetation

—g

Photo: “Commercial Bramble Culture”, Krewer et.al., UGA.




Weed-Free/Sod Strip Floor Mat.

 Weed-freestrip
— Minimizes competition

 Vegetative Alley
— Minimizes erosion
e Wind
e \Water

— Traffic Movement
 Wet weather

Photo: “Commercial Bramble Culture”, Krewer et.al., UGA.




Weed-free Strip — How?

e Mulch
— Plastic (est. year)
— Organic

o Straw
e Bark
e Grass clippings




Weed-free Stri p How?

e Mulch Issues
— Plastic (est. year)
e Heat

 Removal/interference with
cane devel opment

e Dripirrigation
— Organic
e Costs

e Labor intensive
— Annual replacement

e More suitable for small
area?

Photo '

Photo: “Commercial ramble Clture” Krewer et al., UGA.




Weed-free Strip — How?

e Herbicides
— Injury (POST) -
— Hand remova may be 2 :

necessary in some
Instances

— Cost effective

Photo: “Commercial Bramble Culture”, Krewer et.al., UGA.




PRE Herbicide Options in Newly
Planted Brambles

e Devrinol 50 DF -4 Ib/A
— Activation within 24 hrsis best

e Oryzalinor Surflan—2 to 4 qt/A

— Activation within 14 to 21 days

— Controls annual grasses, pigweed,
lambsguarters

— DO NQOT use on tissue culture plants
during the first year.




PRE Herbicide Options in Newly
Planted Brambles

e Simazine4F or 90DG -1 qgtor 1.1 Ib/A
— Activation within 14 to 21 days

— Controls ragweed, lambsguarters, pigweed, henbit,
prickly lettuce, purslane, and annual grasses

— DO NOT use on tissue culture plants the first year
of planting

o Gallery 75 DF - .66 to 1.33 0z

— Activation within 21 days

— Controls a number of broadleaf weeds; MG
suppression




PRE Herbicide Options
Established Brambles

e Solicam—-2.5to5Ib/A

— Dormant application

— Weak on pigweed and lambsguarter

— Excellent on annual grasses, prickly sida, dogfennel, spurge
— Suppresses yellow and purple nutsedge

— Activation within 28 days, Bramblesest. 12 mos.

e Oryzalinor Surflan—2 to 4 qt/A
— Activation within 14 to 21 days

e Simazine4F or 90DG — 2-4 gt or 2.2-4.4 |b/A

— Even at higher rates the addition of Surflan will be necessary
for maximum residual annual grass control.

— Split application




PRE Herbicide Options

Established Brambles
e Sinbar —0.5t0 2 Ib/A

— Established plantings of 1 year or more

— Apply in spring prior to fruit set

— Do not apply within 70 days of harvest

— Do not use on sandy soils with less than 1% OM
— Activation within 14 days

— Controls horseweed, pigweed, lambsguarters, annual
morningglory, ragweed, Florida pusley, annual grasses

e Casoron 4G — 100 Ib/A

— Soil surface application may be applied in January

— May be applied up until May 1 if incorporated
Immediately

— Established plantings (1+ year)

— Controls ragweed, dandelion, dogfennel, horseweed




POST Herbicide Options in Brambles

e Gramoxone Max 1.5to 2.7 pt/A
— NIS@ 0.25 % v/v
— Contact with new canes will cause injury
— May tank mix with PRE herbicides

e Glyphosate — 11 to 32 0z/A or 1to 3 pt/A

— DO NOT ALLOW CONTACT WITH GREEN
CANES, BARK OR FOLIAGE

— Apply as adirected shielded spray




Perennial Weed Control with Glyphosate

Weed Species

% VIV

Timing

Bahiagrass

2

Early Head

Blackberry

1-1.5

L ate summer through early Dec.

Smilax

5 fully expanded leaves in spring

Nutsedge (y/p)

Flowering; use half rate and
sequential applic. 3-4” tall plants.

Poison ivy/oak

Two weeks either side of full
bloom (early summer)

Virginia Creeper

L ate summer prior leaf color
change




POST Herbicide Options in Brambles

e Poast —1.5t0 2.5 pt/A
— COC@1%v/v
— 45 day PHI

e Fusilade—12to 24 oz/A
— COC @ 1% v/v

— Nonbearing use only

e Sdect —61t08 0z/A
— NIS@ 0.25 % v/v
— Nonbearing use only




Bermudagrass Control
e Poast @ 1.5 pt/A fb 1.0 pt/A

appear
— Second application when
regrowth occurs

* Fusilade @ 1.5fb 1.0 pt/A

— Application parameters

same as above
Include COC at 1% v/v (1 gal. Per 100 gal of spray solution)




|s Cultivation an Option?

o 1% Year after Planting
— Shallow cultivation

— Care must be taken to prevent
breakage of emerging primocanes

 Established Plantings

— Cultivation promotes unwanted
suckering

— SHALLOW disking drive alley is
acceptable




Glyphosate
(preplant)

Glyphosate
(preplant)

Glyphosate
(preplant)

Glyphosate
(preplant)

Oryzalin (Once soil
settles after
transplanting)

Simazine (half rate) +

Oryzalin

Devrinol (Once sail
settles after
transplanting)

Gallery + Oryzalin

Oryzalin + Paraguat
(May or June);
Fusilade, Poast, or
Select (as needed).
Shallow cultivation
may be used as well.

Paraquat, Basagran,
Fusilade, Poast, or
Select (as needed).
Shallow cultivation
may be used as well

Paraquat, Basagran,
or Fusilade, Poast, or
Select (as needed).
Shallow cultivation
may used as well.

Paraquat, Basagran,
Fusilade, Poast, or
Select (as needed).
Shallow cultivation
may be used as well.




Crop Age

Blackberry
and
Raspberry
Established
1 or more
years

Simazine +
Paraquat

Simazine +
Paraguat

Simazine +
Solicam or
Oryzalin +
Paraquat

Simazine + Oryzalin

or Solicam

Paraquat (as needed);
Fusilade, Poast, or
Select (as needed)

Paraguat (as needed);
Fusilade, Poast, or
Select (as needed)

Paraguat (as needed);
Fusilade, Poast, or
Select (as needed)

Paraguat (as needed);
Fusilade, Poast, or
Select (as needed)




Contact Info

Wayne Mitchem
704-472-0770 (mobile)

704-276-1584 (office/fax)
Wayne Mitchem@ncsu.edu
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