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Agenda 
SRSFC Sponsored Blackberry County Extension Agent Training 

August 4-5, 2009 
Comfort Inn 

1550 E. Main Street 
Lincolnton, NC 28092 

Telephone: 704-732-0011 
 

 
Coordinators: Gina Fernandez and Allen Straw 
 
Program: Classroom instruction and field tour 
 
AUGUST 3, Arrive in Lincolnton, NC and check in motel 
 
AUGUST 4  North State Room, Comfort Inn 
 
8:00-8:45 a.m. Complementary Breakfast 
 
8:45-9:00 a.m. Welcome and Moderator-Tom Monaco, Coordinator, SRSFC 
 
9:00 -10:00 a.m. Plant Breeding and Genetics-John Clark, Univ of Arkansas 
 
10:00 -11:00 a.m. Cultural Practices - Gina Fernandez, NC State; and Allen Straw, VA 
Tech. 
  
11:00-11:20 a.m.  Break 
 
11:20-12:00 p.m. Enterprise Budgets Charles Safley, NC State 
 
12:00-1:00 p.m. Sponsored Lunch 
 
Moderator-Jessica Spencer, NCSU 
 
1:00-2:00 p.m. Insect Management-Hannah Burrack, NC State 
 
2:00-2:45 p.m.  Food Safety-Diane Ducharme, NC State 
 
2:45-3:30 Disease Management-Walker Miller, Clemson(retired), CCA, and farmer 
 
3:30-4:00 p.m. Break 
 
 4:00-4:45 p.m. Marketing-Josh Beam, SunnyRidge 
 
4:45-5:30 p.m. Post Harvest Physiology-Penny Perkins, NC State 
 



6:00 p.m. Sponsored Dinner 
 
Moderator-Jessica Spencer, NCSU 
 
7:00 p.m. Soil Fertility-Brenda Cleveland, NC Dept of Ag 
 
7:30 p.m. Weed Management-Wayne Mitchem, NC State, Clemson, Univ of GA 
 
AUGUST 5, 2009 
 
Complementary Breakfast, Comfort Inn 
 
Field Tour 
 
7:30 am Depart Comfort Inn 

8:00 am Double B Farm 

   Rebar Trellis 

   T-Post Trellis 

   Plastic Mulch Utilization 

On Farm Forced Air Cooling 

9:00 am  Depart 

9:15 am Mitchems’ Farm 

   Treated Lumber Trellis    

Fall vs. Spring Planting 

   Fertility Issues 

10:15 am  Depart 

10:30 am Knob Creek Farms 

   Tissue Cultured vs. Non-tissue Cultured 

   Picking Trailers 

   Retail Market 

 

11:30 am Depart 

11:45 am SunnyRidge Farm Distribution Center 



12:15 pm Depart 

 

12:30 pm  Catered Lunch (Tentatively at West Lincoln Park)  

 

1:30 pm Depart for Comfort Inn 



Blackberry Breeding and 
Genetics
John R. Clark

University Professor of Horticulture
University of Arkansas
Fayetteville, Arkansas



Fresh Market Status – 2009

• Increases in production for fresh market are 
largely in
– Mexico (largest area in the world)
– California
– Southern U.S. – Ga., NC, Ark. Others
– Pacific Northwest
– Increased interest in E.U. 



Current Blackerry Breeding 
Programs – U.S.

• University of Arkansas
• NC State (Dr. Fernandez)
• Univ of Maryland/Five Aces? (Dr. Swartz)
• USDA-ARS Corvallis, OR (Dr. Finn)
• Driscoll Strawberry Associates, Watsonville, CA 

(Dr. Sills)
• Plant Sciences, Watsonville, CA (Mr. Johnson)
• USDA-ARS MS; Others?



Guidelines for Discussion

• Assume trailing types 
will not be used or 
adapted (Pacific 
Northwest material)

• Fresh market only –
postharvest (PH) info 
pertinent

• Double blossom/ 
rosette (DB/R) 
susceptibility  present 
on thorny types, 
thornless resistant

• Chilling requirement 
important (hours 
below 45F in winter) 
in some locations 
(Ga.)



Guidelines for Discussion

• Major  cultivars to be considered will be 
mentioned (if known about by author)

• 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 5 June , Redhaven peach 28 June; Chandler 
SB 15 April 





Ouachita
• Thornless, erect
• Berry size 6-7 g
• Ripens between 

Arapaho/Natchez and 
Navaho; average 12 
June

• Yields usually among 
highest of any Ark. 
thornless

• White drupes almost 
never seen

• Flavor near that of 
Navaho; 10% SS

• PH potential much like 
Navaho

• Mid-chilling as Arapaho-
400 hours est.

• The largest selling 
Arkansas variety – and 
most widely adapted and 
planted

• Has the most impressive 
record so far in 
performance in the South



Ouachita



Ouachita: Recommendation
• Highly recommended 
• Excellent PH capability so should fit in for 

shipping
• Ripens between Arapaho/Ouachita and Navaho so 

provides a continuous fruiting period 
• Chilling similar to Arapaho – is working well in 

lots of areas
• If planting only one cultivar, plant this one!



Natchez – The Newest

• 2007, Arkansas
• Ripens (In Ark.) one week prior 

to Ouachita, ave. June 3-5 
beginning harvest

• Yields have been large, about 
twice that of Arapaho (in Ark.)

• Berry size is large: 8-10 g
• Berries are long, and remain 

large season long



Natchez Characteristics
• Plants are more 

semi-erect than 
erect as with 
Ouachita

• Very vigorous
• Chilling not 

confirmed but 
assumed 400-500 h; 
but possibly 
lower???



Natchez Characteristics

– Quality
• Postharvest handling has ranked near that of 

Ouachita (or comparable) in numerous evaluations 
in Ark, NC, Ga.

• Overall firmness is usually rated less than Ouachita 
but loss of firmness in storage has not been an issue

• Berries stay black in handling
• Leakage has been minimal



Natchez Characteristics
– Flavor

• Upon review of multi-year notes in preparation for 
release, comments ranged from “great” to “tart” to 
“excellent” to “tart” based on sample date and year

• Soluble solids averaged 9% compared to 10% for 
Navaho and Ouachita

• In 2008 and 2009, early fruits were tart, but after first 
week or 10 days, much sweeter for the remainder of 
season

• Does Natchez vary more than others in flavor????? 



Natchez  - What About 2009 – The 
First Commercial Harvest Year????

– Concerns on one-year –old plants in south Ga with 
too many leaves for fruit

– NC reports were exceptional
– Primocane numbers lower than other cultivars –

develop  later?
– Other comments?



Apache
• Arkansas, 1999 
• Thornless, erect
• Large, 7-10 g; (ave. 8 g) 
• Ripe 25 June
• Yield med.-high, 7-10,000 

lb/a; among best of Ark. 
thornless

• Flavor between Navaho 
and Arapaho – Good! 
11% SS

• PH potential –similar to 
Arapaho and near Navaho

• Chilling 800 hours 
• White drupe limitation is a 

major concern and 
shippers are not 
recommending this 
variety; others comment 
only a minor concern for 
local sales



Apache



Apache: Recommendation

• If performing well in area, plant further
• Low chill use still a concern so verify 

adapted to your area
• Major concerns with white drupes; rainfall 

seems to greatly increase this problem



White Drupes

• Cause? Likely an effect of 
sunlight and possibly 
worse with moisture on 
berries (rain or heavy 
dew)

• Is usually worse early in 
season and less when 
more berries appear

• Some still consider insect 
damage but not proven



Arapaho
• Arkansas, 1993
• Thornless, erect 
• Medium, 5-7 g 
• Ripe 4 June 
• Yield med.-low, 4-

6,000 lb/a
• Flavor very good, 10% 

SS
• PH potential very 

good, just behind 
Navaho

• Chilling 400-500 
hours

• Tip dieback has 
limited use in cooler 
areas; hardiness 
concerns in colder 
areas; best adapted in  
the deep South of 
south Ga and east 
Texas

• Intended to be 
replaced with Natchez



Arapaho



Arapaho: Recommendation

• Has performed better in the deep South than Arkansas, 
likely due to less winter injury

• Useful in medium-chill areas 
• Dormex not needed in mid chill areas usually
• Be aware of lower yields, tip dieback, some variation in 

year-to-year yields
• Check for Natchez performance as should be better choice 

than Arapaho now



Navaho

• Arkansas, 1989
• Thornless, erect 
• Medium, 5 g ave.; some 

concern with smaller fruit 
later in season

• Ripe 20 June
• Yield med.-high, 8-10,000 

lb/a
• Flavor exceptional;very 

sweet fruit, 11-12% SS

• PH potential great – the 
best of all blackberries 
tested by JRC

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

• Appears the hardiest of 
Arkansas varieties

• Some late crop on basal 
shoots seen and can 
extend the season 

• Orange rust susceptible 



Navaho



Navaho: Recommendation

• If trials in your have been good, plant 
further

• Is not low chill, so if planting in areas with 
less than 800 hours of chilling

• In marginal hardiness areas the best choice 
of Arkansas developments

• Use orange rust-free stock  



Chickasaw

• Arkansas, 1999 
• Thorny, erect
• Large, 7-12 g; (ave. 10 g) 
• Ripe 11
• Yield high, 10-12,000 

lb/a; best of Ark. group
• Flavor  near Shawnee, 

Kiowa, 10% SS

• PH potential –between 
Kiowa and Arapaho and is 
being shipped 
commercially to a limited 
extent

• DB/R susceptible
• Chilling  500 h



Chickasaw



Chickasaw: Recommendation
• DB/R susceptibility a major limitation in areas where this 

disease occurs
• PH potential not quite as good as thornless but when 

demand is high shippers have used
• Advantages are large berries and high yields; very 

attractive berry due to size and longer shape
• Possible concern with Botryosphaeria cane blight also 

(seen in Ga.); susceptible in lab tests but not widely 
reported in field plantings



Kiowa

• Arkansas, 1996
• Thorny, semi-erect 
• Very large, 9-14 g 

(ave. 12 g) 
• Ripe 12 June
• Yield high, 7-12,000 

lb/a, long season
• Flavor good, similar to 

Shawnee, 10% SS

• PH potential fair to 
good, exceeds 
Choctaw and Shawnee 
but not for shipping

• DB/R- susceptible, but 
not as severe as other 
thornies

• Chilling 200-300 
hours –lowest of Ark. 
group



Kiowa



Kiowa: Recommendation

• Key point is PH handling and is best used 
for PYO, local sales, or non-stored fruit 
markets

• Key value is very large size so possible 
premium value?

• Should be very useful in low-chill areas
• PYO folks like this one even with thorns!



Skipping Older Varieties

Choctaw
Shawnee
Cheyenne
Comanche
Cherokee

Don’t know about Doyle’s Thornless



Chester Thornless

• USDA Beltsville, MD, 
1985

• Thornless, semi-erect 
• Medium, 5-7 g
• Ripe 10 July 
• Yield very high-25,000 

lb/a (not in Arkansas)
• Flavor  fair to good, 

among best USDA 
thornless; 8-9% SS

• PH handling excellent–
commercially the most 
important in the world

• DB/R- no report   but 
assume resistance

• Chilling- 900 hours



Chester Thornless: 
Recommendation

• Excellent variety based on yield, PH handling, 
proven performance in mostly non-southern areas

• Note later season than other cultivars – heat in the 
South; not very commonly grown in the South

• Evaluate closely for season and adaptation prior 
to planting

• Major drawback is concern with 
flavor/sweetness/acidity to GROW the market



Triple Crown

• Thornless, semi-erect 
• Medium-large, 6-8 g
• Ripe late  July – 10 

Aug.?
• Yield high
• Flavor  probably best 

among USDA 
thornless

• PH handling does 
not appear adequate 
for shipping

• DB/R- no report 
but assume resistant

• Chilling not 
reported but assume 
700 h or more



Triple Crown: Recommendation
• PH handling reports not generally positive so not 

currently recommended for shipping
• Many comment that flavor and sweetness is 

excellent
• 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



Tupy
• EMBRAPA, Pelotas, RS, 

Brazil 
• Thorny, erect 
• Large, 7-9 g
• Ripe “early to mid-

season” (not tested in 
Arkansas)

• Yield 3.8 kg/plant in 
Brazil; roughly 9-15,000 
lb/a 

• Flavor  “well balanced 
sweetness/acidity”; some 
bitterness noted in 
Arkansas

• PH handling – very 
good in Mexico

• Currently the hottest 
cultivar in Central 
Mexico

• DB/R- no report; 
possibly susceptible 
with Comanche as a 
parent

• Chilling likely 200 h 



Tupy



Tupy: Recommendation

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

• Determine PH potential in South where 
rains occur – not tested in a rainy 
environment for shipping quality

• Be careful with DB/R
• Very nice large berry so worth examining
• Plant availability in US? Is available now



Other Cultivars: Unable To 
Comment on Fully To 

Recommend
• Chesapeake - thorny, mostly erect; up to 15 

g; not as firm as Chester; hardy
• Rosborough – adapted to deep South
• Loch Ness - thornless; not grown commonly 

in US but popular in Europe







Prime-Jim® and Prime-Jan®

• Thorny, erect 
• Medium, 5-6 g  
• Floricane crop ripe 5-10 

June
• Primocane crop late July 

until frost??
• Flavor similar to other 

thorny varieties

• Not for shipping as PH 
potential  similar to softer 
thorny varieties

• DB/R- susceptible,  at 
least on floricanes

• Recommended for home 
gardens only

• Heat in summer can 
damage flowers and 
subsequent fruit



Comparison of Arkansas vs 
Oregon Primocane Fruit

• Arkansas•Oregon



Prime-Jim and Prime-Jan: 
Recommendation

• Intended for home garden use
• PH not adequate for shipping
• Only value commercially would be as a 

limited trial although trials in West indicate 
good quality, firm berries in the fall

• Prime-Jan® - Has Proven to the Best of the 
Two for PF



The New One Coming: APF-45
• Floricane crop ripens 

beginning early June, with 
Natchez or before

• Excellent flavor
• Comparable to Ouachita and 

Natchez in storage – should 
be shippable!

• Targeted for later 2009 
release with plants available 
spring 2010



APF-45

• Fruit in storage:
– Stay black
– Stay firm
– Few leaks
– Little mold
– Great flavor



APF-45

• Berry weight 6-7g 
(floricanes)

• Very erect canes; 
thorny

• Primocane buds and 
crop later than PJ and J

• Has been through virus 
testing in Oregon



APF-45 Recommendation

• For trial where an improved primocane-
fruiting cultivar is desired

• Heat issues continue for South
• Will this work in upper areas of the East 

(mountains of NC)?



Current Areas of Breeding Focus

Breeding Exceptional 
Blackberries



Quality
• Sweetness – the number one trait to increase 

consumption of blackberries  or rather to approach 
“Exceptional”

• How far can sweetness go?
– 10% SS seems to be a point where satisfaction goes up 

substantially with consumers
– How high can we go? 15% SS?
– Reducing acidity can achieve a sense of sweeter berries 

also
– Maturity affects are great, but blackberries are in better 

shape than peaches to achieve better shipping quality 
(maybe?)



Quality
• Other components

– Reduced acidity; low acid?
– Lack of bitterness
– Seediness (many rank this very 

high)
• Size
• Feel of “seediness” when 

eaten
– Black berries (not red or mixed 

colors)
– Flavor – “eastern vs western”
– Texture/firmness
– Lack of mold
– Lack of leakiness
– Nutraceutical value



Breeding for Quality
• Approach is similar to other quantitative characters
• Variation exists for most of the major characters
• Taste tests can be valuable with potential customers
• Postharvest evaluations MUST be done – cannot determine PH 

performance in the field
• Storage/shipping quality varies by location

– Mexico/dry climates – softer cultivars can be shipped
– Areas with rain – very firm cultivars required



Yield

• Blackberry cultivar yields vary:
– Eastern U.S. = 7-14k lb/acre
– Oregon = 10-20k lb/acre
– ‘Chester Thornless’ = 25k lb/acre

• Why?
– Mainly genetic differences in yield components
– Environment can affect also (cold/heat?/rainfall 

losses)



Yield
• What is  an “Exceptional” yield?

– A whole bunch of GOOD berries that bring top dollar!
– Target of at least 8k lb/acre in Arkansas, and range up to 17 

to 20k lb/acre in some trials
– Shipping growers tend to desire 2500 to 3000 crates per 

acre, depending on price, location



Breeding For Yield

• Two ways to address yield
– Increase yield capacity of the plant (but not 

sacrifice quality)
• Flower/berry number
• Berry size
• Cane characters

– Growers attain a higher price and are happy 
even with moderate yields!



Berry Size and Shape
• The “Perfect” size? What is the berry’s use?
• From the very start of selection in blackberry, emphasis has been placed on 

large fruit size
• Achievements have been great, approaching 30 g berries in selections
• Some newer cultivars were too large for shipping in some situations, such 

as ‘Apache’, ‘Chickasaw’, ‘Kiowa’
• Round vs long or even extreme conical berry shape variation exists



Breeding For Berry Size and Shape

• The optimum berry size for shipping is likely 7-8 g to 
fit in current clamshells

• The optimum shape for shipping is probably 
moderately elongated to elongated

• For local sales and pick-your-own,  larger berries are 
more acceptable, 15 g or larger?



Thornlessness
• Thornlessness is a given 

for the “Exceptional” 
cultivar

• Fortunately, 
thornlessness is 
becoming more 
common in blackberry 
cultivars



Breeding For Thornlessness

• Thornlessness will become even more 
common in:
– Erect cultivars (recessive gene)
– Trailing cultivars (dominant gene)
– Primocane-fruiting cultivars (recessive gene)
– The time is coming where there will be no more 

thornless cultivars released



Plant Adaptation
• An “Exceptional” cultivar would:

– Be matched to the chilling of the production site and have 
uniform budbreak

– Have no winter injury concerns
– Have heat and drought tolerance
– Be resistant to sun damage



Breeding For Plant Adaptation

• Adequate variation for chilling requirement likely 
exists to develop cultivars for low (200-300 h) 
chilling areas; ‘Tupy’ and other sources of genes 
for these

• Winter hardiness development is much more 
limited in potential success and not getting much 
attention in breeding

• Heat and drought tolerance potential is not fully 
known; berries and plants have to be considered



Primocane Fruiting
• An  “Exceptional” 

primocane-fruiting 
cultivar would be:
– Adapted to the area

• Able to complete adequate 
bloom and fruiting before 
frost (short growing 
season issue)

• Be adapted to high heat for 
fruit set

– Easily managed culturally 
for scheduled production

– Have quality, berry size and 
yield potential of floricane-
fruiting cultivars



Breeding For Primocane Fruiting
• Improvement for important traits is being made

– Heat tolerance screening ongoing
– Early bloom and/or short bloom to ripening period getting attention
– Fruit quality moving forward within PF types and from FF types

• A range of environments is now being used to test various new 
developments and more is being learned each year

• Cultural management development is JUST as important to get this trait in 
commercial use

Oregon, Oct. 24, 
2006
E. Thompson and B. 
Strik tipping 
research



Heat Effects on PF

– Fruit set in heat 
greatly reduced by 
upper 80s F and 
higher



Heat Effects on PF

• Ripe Berries
– Small
– Uneven color
– Poor flavors 

including bitter



Progress in Heat Tolerance Breeding

– It is a TOUGH 
proposition

– Some positives seen 
in 2008

APF-77, July 2008
(postharvest quality 
lacking)APF-209T, 

August 2008, 
after 90+F 
heat; 
thornless



The Current Potential Reality of PF? 
Does Much Better in Moderate Climates

– Fruit set is much 
better on individual 
flowers

– Crop potential is 
fabulous

– Quality much better 
also

– Where to achieve 
this in the East? 
Tunnels?



Progress in Thornlessness and PF at 
Arkansas

– With the 2009 selections, thornless PF 
genotypes are over 80 in number and this 
provides a large group of parents to advance 
these traits further

– Commercial fruit size along with shipping 
quality appear to be in hand in the newer 
selections

– The best ones will be moved along with haste 
in testing!



Pest Resistance
• The “Exceptional” cultivar would be resistant to these 

diseases:
– Botrytis and other fruit rots
– Anthracnose
– Double blossom/rosette
– Orange rust
– And a host of other diseases around the world such as powdery mildew, 

downy mildew, crown gall, Botry. cane canker, viruses 



Breeding For Pest Resistance

• Resistance, tolerance or other positive traits are 
present for some pathogens and insects, and not 
others (at least as known yet)

• Current breeding is conducted with field 
evaluations/selection where the pest may  or may 
not be present, rather than formal screening 
procedures or use of molecular markers

• Fortunately, blackberry is one of the more 
“naturally resistant” fruit crops and progress is 
made with the current approach



Propagating Nurseries and 
Descriptions of Arkansas 

Varieties
• www.uaex.edu then go to agriculture, then  

commercial horticulture, then fruits and 
nuts and look for icons for variety 
descriptions and licensed propagators

• http://www.aragriculture.org/horticulture/fr
uits_nuts/default.htm



Arkansas Fruit Breeding- More Good 
Things Coming!

jrclark@uark.edu



SRSFC Blackberry Agent Training
August 4, 2009

Gina_Fernandez@ncsu.edu
North Carolina State University





Caneberries….exciting days are 
here
n Available year round
n Interest in locally produced food
n Health benefits rival blueberry
n Consumption increasing
n Varietal improvement 
n New types 
n New production systems



Exciting days for SE blackberry 
(and raspberry) industry



What we will cover

n Site selection
n Blackberry biology 101
n Trellis systems
n NC yields



Site Selection

n Prepare 1 year in advance
n Full sun, good air movement, adequate 

soil moisture



Soils

– Deep well drained loamy soil
– 3%OM
– pH 5.5-6.5
– Sandy w/irrigation
– Heavy soils w/drainage and raised beds 



Site Preparation

n Soil tests
n Eliminate noxious weeds
n Remove  barriers for good air drainage
n Address areas in field having poor 

drainage
n Remove wild brambles within 600’



Blackberryology 101
n Roots are perennial

– Fibrous and relatively shallow
– Strong sink for carbon (store a lot)

n Biennial above ground growth
– Primocanes, first year growth
– Floricanes, second year growth

n Fruit
– Aggregate fruit
– Druplets (same structure as a peach)



Climate requirements

n Raspberries
– Cool summers, sustained cold winter 

temperatures
n Blackberries

– High temperatures (FF types)
– Tolerate fluctuating winter temperatures in 

NC (don’t break dormancy)
– Don’t do well below 10F (lower reports) 



Growth Habit

n Erect
n Semi-erect
n Trailing



Thorns 

n Thorny
n Thornless



Trellis systems

“There are many types of trellis for 
different places and for different plants”

» Wikipedia



Trellis

n Increase yield
n Facilitate harvest
n Easier to manage
n $



V trellis



T trellis



T trellis



Shift trellis

n Shift trellis
– Orientation of 

canopy changes 
after bloom

– Fruiting side of 
canopy faces 
afternoon sun



Marketable yield and average berry size 
in Oxford and Salisbury

Salisbury	
Outside

Oxford	
Outside

Salisbury	
Tunnel

Apache 3571.8 1775.7 7488.4
Arapaho 2330.6 1233.7 4924.0
Natchez 3119.2 3591.1 no	data
Navaho 8107.9 3629.1 11272.1
NC	430 4264.8 no	data 8041.5
Ouachita 4589.7 4144.4 6700.0
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Salisbury	
Outside

Oxford	
Outside

Salisbury	
Tunnel

Apache 10.1 8.4 10.9
Arapaho 5.7 4.9 8.6
Natchez 9.6 7.2 no	data
Navaho 5.0 4.4 5.3
NC	430 6.5 no	data 6.8
Ouachita 6.8 5.9 7.6





Primocane Fruiting Blackberries:
Laurel Springs



2008 Yield Components



2008	Primocane	fruiting	blackberry	harvest	dates	
(Control	vs.	4	week	row	covers) APF 27 

row cover
APF 27 
control
APF 46 
row cover
APF 46 
control
NC 533 
row cover
NC 533 
control
NC 534 
row cover
NC 534 
control
NC 535 
row cover
NC 535 
control
NC 537 
row cover
NC 537 
control
NC 538 
row cover
NC 538 
control
NC 539 
row cover
NC 539 
control
Prime Jim 
row cover



High Tunnels
Salisbury, Mills River and Laurel Springs



2008 Harvest Season
(SL=Salisbury, OX=Oxford, LS=Laurel Springs, T=Tunnel, O=Outside)

SL FFB T
SL FFB O
OX FFB O
SL FFR O
SL FFR T
SL PFR O
SL PFR T
OX PFR O
LS PFR O
LS PFB O



Blackberry Resources

n SRSFC website www.smallfruits.org
– 2008 Southeast Regional Guides (IPM and Production Guides)
– Newsletters (home/smallfruitnews)
– Budgets, NEW Blackberry, PF raspberry soon 

(crops/brambles/production) 
n Berry Diagnostic Tool- Google

– http://www.ncsu.edu/project/berries/diagnostic_tool/blackberry_diag
nostic_tool.html

n Raspberry and Blackberry Production Guide (NRAES)
n County agents, State Extension Specialists



Thanks! 



R. Allen Straw
Area Specialist
SW VA AREC

Virginia Cooperative Extension

Irrigation Basics
for Blackberries



Two “Uses” of Irrigation

• In “berry crops” we use water for two 
different purposes:
– “Watering the Crop”
– Frost / Freeze Protection

• We will touch on the parameters for both 
scenarios, but will focus on the first.



“Watering the Crop”

• This is actually a misnomer.
• Our goal with irrigation is to restore or 

maintain soil water!



Water Balance

• Similar to a 
Checking Account
– Maximum amount  

(FDIC)
– Minimum 

($0.00 balance) 
– Make deposits
– Make withdrawals



Soil Water Holding Capacity

• Soil Survey
– Soil Description

• Water Holding 
Capacity

• Inches of water held 
by the entire profile or 
per unit area

• Only a portion is 
available to the plant



Available Water

• How much water is 
available to the 
plant?
– Rooting Depth
– Rooting Density
– Root Hairs



Available Water (cont.)

• How much water is 
available to the 
plant?
– Soil Depth
– Texture

• Sand
• Silt
• Clay

– Organic Matter

• Soil Water
– 0 bar (0 psi)

• Gravitational Water
– 1/3 bar (5 psi)

• Field Capacity
– 15 bars (225 psi)

• Permanent Wilting 
Point



Soil Moisture Retention Curve



Real Life Example



How much water is available?
• Frederick Silt Loam

– Slope
• 7 to 15%

– Depth
• 70 inches (?)

– Water Holding 
Capacity

• 8.8 inches
– Infiltration Rate

• 0.57 to 1.98 in./hr

• 8.8 in. / 70 in. = 
0.125 in./in.

• Rooting depth of 12 
in. = 1.5 inches of 
available water

• 10 days of ET @ 
0.15 in./day = 1.5 
inches of water



Deposits / Withdrawals

• Deposits
– Natural Precipitation

(Rainfall)
– Supplemental 

Irrigation

• Withdrawals
– Transpiration
– Evaporation



“Watering the Crop”

• This is actually a misnomer.
• Our goal with irrigation is to restore or 

maintain soil water!



Engineering Issues

H  =  Flow
C
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Hydraulic Principles

• We must treat irrigation systems as a 
closed-conduit system.
– Therefore, flow rate is important.
– Therefore, pressure is important.



Hydraulics of 
Closed-Conduit Flow

• Flowrate
– Must satisfy the crop demand
– Must satisfy the need of the system

• Pressure
– Must be sufficient to operate the tape, 

emitter, nozzle as specified by the 
manufacturer

– Can be too high and can be too low



Flowrate

• Volume of water per unit time
– Gallons per minute
– Gallons per hour
– Cubic feet per sec

• 7.481 gallons per cubic foot



Flowrate and Velocity

• Velocity
– Length traveled per unit time

• Velocity and flowrate are related
– Q = V • A
– Where A is the cross-sectional area of the 

pipe
– A = [(d2/4) • 3.14]     (d = diameter in feet)



Whoa, Wait a Minute

• Use pipe tables to get this information
– Almost all irrigation catalogs have pipe 

tables in the back pages
– The previous information is to make sure 

you know how this information is derived 
and why it is important



Flowrate Determines 
Pipe Diameter

• Goal is to have water velocity between 
2 feet per second and 5 feet per second

• Less than 2 fps will not scour solids
– May allow solids to settle to bottom of pipe

• Greater than 5 fps adds too much 
friction
– Too much pressure drop
– Water hammer



1-1/2” Diameter Sch. 40 PVC
Friction Loss Per 100 Feet of Pipe
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Pressure

• Must have enough pressure to get the 
water to the most distant point in the 
system

• Must have enough extra pressure to 
make the tape (emitters) work as 
designed



H  =  Flow
C

  (length)  (diameter)f
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Pressure and Friction

• Friction is resistance to flow
– Function of velocity
– Function of pipe diameter
– Function of pipe material

• Hazen-Williams equations



Wait, Don’t Panic !

• Use the pipe tables to get this 
information
– Friction loss is usually given in “pressure 

loss” per 100 feet of pipe (psi)
• Sometimes given as flowrate that produces 2 or 

4 psi loss/100 feet
• Sometimes given as PSI loss/100 feet at a 

given flowrate 



Pressure and Elevation

• Elevation is the vertical difference 
across the system
– It takes pressure to move water uphill
– Water gains pressure as it moves downhill

• Function of gravity and the density of 
water



Water Is Heavy

• Water weighs 62.4 pounds per cubic foot
– Water will move from a location with more 

pressure to a location with less pressure
• Each foot of elevation-increase requires 

0.43 psi
– OR each psi is equivalent to 2.31 feet of 

water head



Head Is a Pressure Term

• Pump and pipe information is often 
given in terms of “feet of head”
– Easy to use in when working with elevation 

changes
– A 15-foot change in elevation is “15 feet of 

water head”  or  6.5 psi
• Must be careful not to mix these “units”



Water Towers Provide Pressure

Open Surface  0-psi

100 feet of head

43-psi

Water tower:
100 feet tall



Static Pressure

• Static is the 
pressure when 
water is not flowing
– Such as putting a 

pressure gage on 
your hydrant

– Maximum pressure 
available

Outlet is plugged
no flow from faucet

Maximum 
pressure



Dynamic Pressure

• Pressure is lost due 
to friction in the 
pipeline
– the measured 

pressure changes as 
the flowrate changes

Decreased 
pressure

Increased flowrate



Maximum Flowrate

• With the valve wide 
open
– Maximum flowrate
– Minimum available 

pressure

Least 
pressure

Most flowrate



Measuring Flowrate
• Bucket method

– Five gallon bucket and stopwatch
– Measure the time to fill bucket
– Divide gallons by minutes to get “gpm”

• Water meters
– You have a water meter at the curb
– Typically, each turn of the needle is 10 

gallons (sometimes 1 gallon)
– Measure the time for the needle to go 

around



Pressure and Flowrate
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If I need a flow of 10 gpm, then I will have 70 psi available
Likewise If I need 40 psi, I can get 12 gpm
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Pressure

• Three components that dictate the 
pressure required to operate a system:
– Elevation change between the water 

source and the field.
– Friction loss in pipe transporting water to 

the field.
– Pressure required to operate the nozzle, 

emitter, etc. in the field.



Pressure Example

Pond

Blackberries

1,000 ft.

35 ft.

2 in.

80 GPM

Drip Emitters
10 psi (min.)



Pressure Example (cont.)

• Total Head Needed
– 35 ft of elevation change
– 23.1 ft of head to operate emitters

• (10 psi of pressure to operate emitters)
– 92.4 ft of head in friction loss

• (1,000 ft @ 4 psi pressure loss /100 ft)

• 150.5 feet of head to supply water to 
the top of the blackberry field.



Pressure Example (cont.)

• Total Pressure Needed
– 15.2 psi in elevation change

• 35 ft of elevation change
– 10 psi of pressure to operate emitters
– 40 psi in friction loss

• 4 psi/100 ft friction loss over 1,000 ft

• 65.2 psi to supply water to the top of 
the blackberry field.



Summary

• Flowrate and pressure are related!
• Head x 2.31 = psi
• We need to know both flowrate and 

pressure to:
– Choose the correct pipe size
– Choose the correct pump



Types of Irrigation

• Overhead
– Sprinkler
– Traveling Gun
– Traveling Boom
– Center Pivot

• Furrow
• Flood / Seep

• Sub-surface Drip 
(SDI)

• Micro Irrigation
– “Drip”
– Micro-Sprinkler



A Typical “Drip” System

Figure 5.  Typical Layout for Trickle Irrigation using Media Filters

Water Source

Pump

Air/Vacuum Relief and Pressure 
Relief

Sand 
Filters

InjectorScreen Filter

Pressure Regulator
Manifold

Drip Tape



A Typical Sprinkler System



Basic Irrigation Components

• Irrigation 
Components:
– Water Source
– Pump
– Backflow Preventer
– Injector
– Filter
– Pressure Regulator

– Header Line
– Laterals
– “Outlet”
– Gauges

• Fertigation
• Irrigation Scheduling



Water Sources
• Surface

– Pond
– Lake
– River
– Creek

• Sub-surface
– Well

• Municipal
– Utility

• Surface sources:
– Require the most 

filtration
– Generally provide 

the highest volume
• Sub-surface and 

municipal sources:
– Require less filtration
– May provide limited 

volume



Which Source is Right?

• Questions:
– How much water do I 

need?
– Which source (s) can 

I utilize?
– How much water 

does that source 
provide?

– How clean is that 
source?

• Which source should 
you utilize?
– Cost and availability of 

utility water
• Depends on location in 

the state
– Output of well

• Pump capacity
• Aquifer

– Cost of pump and 
filtration equipment



Pumps
• Municipal Source

– No pump needed on your 
end

• Sub-surface Source
– Probably an electric 

pump
• Surface Source

– Petroleum powered 
pump

• Tractor Driven
• Self-Contained

– Electric
– Gravity (?)



Which Pump Do You Need?

• How much area are 
you going to irrigate 
at once?

• How much water will 
be required to 
irrigate that area?

• How much friction 
loss will be 
experienced?



2” Pressure Pump



Backflow Prevention

• If using potable 
water . . . You must 
protect against 
backflow into 
potable water 
source



Injectors
• We often want to 

apply fertilizer or 
crop protectants 
through irrigation 
water.

• Always place 
injector in front of a 
filter.

• Some injectors need 
a filter before them!

• Types of Injectors
– Venturi

• Mazzie
– Proportioning

• Electric
• Non-electric

– Positive Injection
– Illegal Methods



Mazzie Injector

Figure 9.  Venturi type fertilizer injector



Is This Safe?



Filtration

• All water requires 
filtration, even 
municipal and sub-
surface sources!!!

• Surface sources 
require the most 
filtration, especially 
“still” bodies with 
animals nearby.

• Types of Filtration
– Screen

• Sediment
• Algae

– Disk
• Sediment
• Algae

– Media
• Heavy Sediment
• Heavy Algae



Screen Filter

Figure 10.  Disassembled screen filter with an incremental
adjustable regulator



Disk Filter

Figure 11.  Disassembled disk filter with an incremental
adjustable regulator



Fiberglass Media Filters

Figure 7.  Fiberglass Media Filters



Epoxy Coated Steel Media Filters



My Favorite

Figure 8.  Stainless Steel Media Filters



Filtration Mode Backwash Mode

Inlet

Outlet

Backflush Discharge

Inlet

Outlet

Media Filters
Pea gravel on bottom and filter sand on top
Backflushing raises the sand layer to release solids

Figure 6. Back-flushing of media filters.



Regulators

• Before we enter our 
outlet (distribution 
system) we need 
some sort of 
regulator.

• Most trickle systems 
are designed to 
operate between 8 
and 15 (20) PSI.

• Depending on 
elevation changes 
we may want the 
regulator nearer the 
distribution system.

• Types of Regulators
– Preset
– Adjustable

• Incremental
• Continuous 



Regulators

Figure 12.  Incremental adjustable pressure regulator (left)
and a continuous or infinite adjustable pressure regulator
(right)



Header Line (Manifold)

• This is the main pipe 
moving water to the 
distribution system.

• Types of Header 
Line:
– Poly Vinyl
– Poly Ethylene
– PVC
– Aluminum (?)

• Which should you 
use?
– Do you need to drive 

over the header line?
– Does it need to be 

relatively free of 
leaks?

– Do you want to reuse 
it?

– Will the rows remain 
in the same place?



Laterals

• Laterals supply the 
water directly to the 
distribution source.

• Again they may be 
made from:
– Poly Vinyl (Lay Flat)

• Can drive over
• Easy to roll up
• Leaks

– Poly Ethylene (Flat 
Tube)

• Can drive over
• Harder to store
• Less leaks

– PVC
• Cannot drive over 

without burying
• Broken down by 

sunlight
• Fewest leaks



“Outlet” - Distribution Systems
• Three types of 

distribution systems 
in “drip” irrigation 
systems:
– Thin wall Trickle or 

Drip tape
– Heavy wall Dripper 

line
– Poly Ethylene with 

emitters

• Thin wall drip tape is 
the most common and 
affordable!!

• Many brands:
– AquaTraxx
– Chapin
– Netafim
– Nelson
– Roberts Ro-Drip
– T-Tape (most common)



Blackberries

• Heavy wall dripper 
line is generally 
used in:
– More permanent 
– Pressure 

compensating
– Good for Erect types

• Poly Ethylene plus 
emitters is generally 
used in:
– More permanent
– Pressure 

compensating
– Good for trailing 

types



Partially Pruned
Navaho on Landscape Fabric



Properly Pruned 
Navaho on Landscape Fabric



Heavy Wall Dripper Line
on Lower Wire



Gauges
• Make sure you use 

plenty of gauges to 
monitor the pressure 
in the field.

• If you do not know 
at what pressure 
you are operating 
you do not know 
how much water you 
are applying!!!

• Gauge Locations
– Header Lines
– Laterals
– End of drip tape
– At the highest spot in 

the field!!!



Irrigation Management Level
Level Irrigation Scheduling Method

0 “Feel Like It” Method (Guessing)
1 “Feel and See” Method
2 Use a Schedule (1/2” every 3 days)
3 Use a Soil Water Tension device
4 Use a Soil Water Tension device to 

apply water on a schedule
5 Adjust water based on crop need, 

utilizing Soil Water Tension device



Fertigation

• Fertigation is the 
practice of injecting 
water soluble 
fertilizer into the 
irrigation system.

• Make sure the 
fertilizer is water 
soluble!!!

• General Practice
– Pressurize system
– Inject fertilizer
– Run system long 

enough to push the 
fertilizer out of the 
system.



Fertigation Materials
• Acceptable

– Most Liquid Products
– Greenhouse Grade 

Calcium Nitrate
– Most Potassium 

Nitrate
– Water Soluble 20-20-

20
– Ammonium Nitrate
– Urea

• Acceptable
– Most Water Soluble 

Fertilizers
• Unacceptable

– Granular Fertilizer
– Lime
– Field Grade Calcium 

Nitrate
• Be careful mixing 

products!



Questions?

• R. Allen Straw
SW VA AREC
12326 VPI Farm Rd.
Glade Spring, VA 24340
Mobile: 931.261.0973
E-mail: astraw@vt.edu
Fax: 276.944.2206
Phone: 276.944.2202
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Budget Contents:
Key Assumptions
Annual and monthly costs by operation for:

Preparation Year
Year 1: Planting Year
Year 2: First Harvest
Year 3 through Year 10

Summary of the Monthly Costs
Summary of the Monthly Labor Requirements
Estimated Costs and Returns for Varying Yields and Wholesale Prices
Investment Analysis

Costs associated with Good Agricultural Practices (GAP) and third certification party, if required by your 
buyer, will vary from farm-to-farm.  In addition the implementation costs will vary each year of the 
production cycle. We have included a line item in this budget titled "annual food safety costs" to account for 
part of these costs. However, the actual costs on your farm may differ from these estimates.

It is also recommended that growers develop a marketing plan and have a marketing strategy before 
investing in a commercial operation. Production of high value produce is a risky business and the risk 
increases without a stable marketing outlet. In extreme cases, growers have experienced financial losses 
when they were not able to find a suitable market outlet and/or when they did not meet the buyer’s 
expectations.

The spray schedule in this budget is based on a typical year, however, as any grower knows, each year is 
different and therefore your pests and means of control will likely vary from what is listed. See the NC Ag 
Chemical or the spray schedule at www.smallfruits.org <http://www.smallfruits.org> for a more complete 
listing of pest control products for blackberries. Mention of a product or vendor does not constitute a 
guarantee or warranty of the product, nor does it imply recommendation of one product over another. 
Other products may be suitable depending on soils, weather conditions, farm history, and pest pressures.

 Cost of Producing, Harvesting and Marketing Blackberries  
in the Southeastern United States

Estimated Costs for a Ten Acre Commercial Operation
Jul-09

This budget presents the estimated costs of producing and harvesting blackberries in the Southeastern 
United States along with an analysis of the effects of varying yields and wholesale prices that can be 
useful for farmers considering starting a commercial operation or expanding an existing operation. While 
the budget was developed for a representative 10 acre planting with drip irrigation, the cost estimates are 
presented on a per acre basis. It was also  assumed that the management would be near optimal and that 
all currently recommended practices by the Agricultural Extension Service would be followed.  

This budget is only a guide and is not meant to be a substitute for growers calculating their own costs and 
estimating their own breakeven yields. Costs vary from grower to grower due to market conditions, labor 
supply, age and condition of the machinery and equipment, managerial skill, and many other factors. Since 
every situation is different, it is recommended that every grower estimate their individual production, 
harvesting and marketing costs based on their own production techniques, price expectations, local supply 
of labor, and market situation.

For purposes of this study, it was assumed that all the machinery and equipment were purchased new at 
2008 purchase prices. The machinery and equipment used in this budget reflect machinery components 
that can be used for other farming enterprises in addition to growing blackberries on a typical diversified 
farm. Therefore, the hours of annual use and the resulting costs per hour reflect the equipment costs for a 
total farm business and not just for blackberry production. The exception to this are the irrigation 
equipment, the fertilizer injector and the plastic layer/fumigator which were used solely for blackberry 
production and the refrigeration equipment, which was needed to maintain fruit quality during storage and 
transportation to the wholesale market. 



 
This Budget was Updated on: 7-Jul-09 by

The values in the blue cells are input values that users can either accept or replace with their own estimates.
The values in the protected cells are calculated based on the inputted values.  Users can receive a quick 
estimate of their costs and returns by entering their own estimates for the selected "key" values displayed 
on this worksheet, while  those who would like more detailed estimates can fill in the blue cells in the 
Equipment, Materials, Labor, or Production Cost worksheets. 

Marketing Assumptions:
Year 2 Years 3 through 10

Projected Base Yields 12,000  lbs/acre 15,500  lbs/acre

Marketable Blackberries:
Percent of Base Yield 95.0% 95.0%
    Pounds 11,400  lbs/acre 14,725  lbs/acre
    8-oz Clamshells 22,800  /acre 29,450  /acre
    Flats - 12 Clamshells 1,900 /acre 2,454  /acre

Culled Blackberries:
Percent of Base Yield 5.0% 5.0%
    Pounds 600  lbs/acre 775  lbs/acre

Market Prices
Marketable Blackberries:

$/Pound $2.00
$/Flat $12.00

Culled Blackberries:
$/Pound $0.00

Selected Input prices:
Production Labor 

Owner Expense
   Base Wage $10.00  $/hour
   Total Business Expense $11.26  $/hour
Employee Expense
   Base Wage $7.50  $/hour
   Total Business Expense $8.47  $/hour

Harvest Labor Cost
Picking Labor $3.25  $/flat
Field Supervisor $0.50  $/flat
Sorting Room Labor $0.25  $/flat
Transporting Berries from Field $7.50  $/hour

Packing Materials
8-oz Clamshells $0.115  each
Flats $0.550  each

Loan Interest Rate 7.00%
Insurance Rate 0.80%
Tax Rate 0.80%

Fuel and Lubricant Costs

Machinery and Vehicle 
by Fuel Type

Estimated 
Fuel Price        

($/gal)

Estimated 
Fuel Used 
per Hour 

(gals)

Lubricants 
as a Percent 

of Fuel 
Cost

Estimated 
Average 

Mileage per 
Gallon

Estimated 
Average 
Speed

Estimated 
Fuel 

Cost/Hour

Estimated 
Lubricant 
Cost/Hour

Total 
Estimated 

Fuel & 
Lube 

Cost/Hour
Tractor 30 hp (D) $2.52 1.500 2.00% $3.78 $0.08 $3.86
Tractor 60 hp (D) $2.52 2.500 2.00% $6.30 $0.13 $6.43
1/2 Ton Pickup (G) $2.50 2.00% 15.0 50.0 $8.33 $0.17 $8.50
Utility Vehicle (G) $2.50 0.375 2.00% $0.94 $0.02 $0.96

Refrigerated Truck (G) $2.50 2.00% 8.0 50.0 $15.63 $0.31 $15.94

Refrigeration Unit (G) $2.50 2.000 2.00% $5.00 $0.10 $5.10

Key Assumptions for Estimating the Cost of Producing, Harvesting, and Marketing Blackberries

John Doe



   
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs

February
Attend Grower Meeting 0.00 25.00 40.68 65.68

Total February $0.00 $25.00 $40.68 $65.68
April     

Internet service (Monthly Fee)  0.00 6.00 0.00 6.00
Sample Soil  0.00 0.00 4.24 4.24
Nematode assay NCDA&CS 0.00 2.00 4.24 6.24

Total April $0.00 $8.00 $8.47 $16.47
May     

Internet service (Monthly Fee)  0.00 6.00 0.00 6.00
Remove noxious weeds from field perimeter 0.00 0.00 203.40 203.40
Apply Herb  3.35 0.00 4.24 7.59

Simizine 0.00 15.75 0.00 15.75
Plow Field  9.40 0.00 11.19 20.59
Disc Field  4.83 0.00 5.59 10.43
Order & Plant cover crop  2.67 14.00 3.56 20.23
Apply Nutrients  2.67 0.00 3.56 6.23

Lime 0.00 1.98 0.00 1.98
Ammonium nitrate 0.00 10.00 0.00 10.00

Total May $22.93 $47.73 $231.54 $302.20
June - September     

Internet service (Monthly Fee)  0.00 24.00 0.00 24.00
Mow Cover Crop  10.39 0.00 12.71 23.10

Total June-September $10.39 $24.00 $12.71 $47.10
October     

Internet service (Monthly Fee)  0.00 6.00 0.00 6.00
Total October $0.00 $6.00 $0.00 $6.00
November     

Internet service  0.00 6.00 0.00 6.00
Total November $0.00 $6.00 $0.00 $6.00
December     

Internet service (Monthly Fee)  0.00 6.00 0.00 6.00
Order plants 0.00 1,633.50 2.82 1,636.32
Order trellis supplies* 0.00 2,410.40 11.26 2,421.66

Total December 0.00 4,049.90 14.08 4,063.98
Annual Administrative Costs     

Real Estate Taxes 0.00 16.00 0.00 16.00
Management Fee 0.00 10.00 0.00 10.00
Net Land Rent 0.00 100.00 0.00 100.00
Miscellaneous  0.00 35.00 0.00 35.00

0.00 25.00 0.00 25.00
Total Annual Administrative Costs $0.00 $186.00 $0.00 $186.00
Seasonal Costs     

1/2 Ton Pick-up 21.13 0.00 20.34 41.46
Operating Capital 0.00 70.00 0.00 70.00

Total Seasonal Costs $21.13 $70.00 $20.34 $111.46

TOTAL SITE PREPARATION COSTS 54.44 4,422.63 327.83 4,804.90

ESTIMATED BLACKBERRY PRODUCTION COSTS PER ACRE: LAND PREPARATION 

Overhead (Utilities, legal fees, etc.) 

( --------------- Dollars per Acre -----------------)



Equipment Materials Labor Total Your
Month Type of Operation Costs Costs Costs Costs Costs

January
Internet service (Monthly fee)  0.00 6.00 0.00 6.00

Total January $0.00 $6.00 $0.00 $6.00
February     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Attend Grower Meetings 0.00 25.00 40.68 65.68
Mark row (flags)  0.00 10.20 42.37 52.57

Total February $0.00 41.20$     83.05$         124.25$       
March     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
75.10 0.00 30.51 105.61

   Telone-chloroplicrin-35  22.90 800.00 30.51 853.41
   Plastic film 0.00 144.00 0.00 144.00
   Drip tape 0.00 115.00 0.00 115.00
Plant Blackberries  0.00 0.00 271.20 271.20
Set up irrigation system  4.96 0.00 84.75 89.71

Total March $102.97 $1,065.00 $416.97 $1,584.93
April     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Order Pruning Equipment 0.00 0.00 3.38 3.38
Order & Replant  0.00 354.25 59.32 413.57
Mark post locations 0.00 0.00 42.37 42.37
Auger post holes  40.16 0.00 50.85 91.01
Build Trellis  0.00 0.00 847.49 847.49
Irrigate & apply fertilizer  24.39 0.00 4.24 28.63
   18-18-18 (20 lbs N/month) 0.00 25.19 0.00 25.19
Mow alleys  4.16 0.00 4.95 9.11
Train  0.00 0.00 8.47 8.47

Total April $68.71 $385.44 $1,021.08 $1,475.23
May     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Hand weed  0.00 0.00 33.90 33.90
Mow alleys  4.16 0.00 5.08 9.24
Irrigate & apply fertilizer  24.39 0.00 4.24 28.63
   18-18-18 (20 lbs N/month) 0.00 25.19 0.00 25.19

Total May $28.55 $31.19 $43.22 $102.96
June     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Mow alleys  4.16 0.00 5.08 9.24
Irrigate  195.14 0.00 33.90 229.04

Total June $199.30 $6.00 $38.98 $244.28
July     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Mow alleys  8.31 0.00 10.17 18.48
Irrigate  243.93 0.00 42.37 286.30

Total July $252.24 $6.00 $52.54 $310.78
    

Equipment Materials Labor Total Your
Month Type of Operation Costs Costs Costs Costs Costs

August
Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Training & pruning 40.00   hours 0.69 0.00 339.00 339.69
    Training Supplies 0.00 250.00 0.00 250.00
Mow alleys  4.16 0.00 5.08 9.24
Irrigate  195.14 0.00 33.90 229.04
Training & pruning 40.00   hours 0.69 0.00 339.00 339.69
    Training Supplies 0.00 250.00 0.00 250.00

Total August $200.68 $506.00 $716.98 $1,423.66
September     

Internet service (Monthly fee)  0.00 6.00 0.00 6.00
Training & pruning 40.00   hours 0.69 0.00 339.00 339.69
    Training Supplies 0.00 250.00 0.00 250.00
Apply Herbicide  3.35 0.00 4.24 7.59
   Gramoxone  0.00 3.52 0.00 3.52
Training & pruning 40.00   hours 0.69 0.00 339.00 339.69
    Training Supplies 0.00 250.00 0.00 250.00
Mow alleys  4.16 0.00 5.08 9.24

Total September $8.89 $509.52 $687.32 $1,205.73
October - December     

Internet service (Monthly fee)  0.00 18.00 0.00 18.00
Total October - December $0.00 $18.00 $0.00 $18.00
Annual Administrative Costs     

Real Estate Taxes 0.00 16.00 0.00 16.00
Management Fee 0.00 10.00 0.00 10.00
Net Land Rent 0.00 100.00 0.00 100.00
Miscellaneous  0.00 35.00 0.00 35.00

0.00 25.00 0.00 25.00
Interest on Accumulating Investment 0.00 165.64 0.00 165.64

Total Annual Administrative Costs $0.00 $351.64 $0.00 $351.64
Seasonal Costs     

1/2 Ton Pick-up 52.81 0.00 50.85 103.66
Operating Capital 0.00 70.00 0.00 70.00

Total Seasonal Costs $52.81 $70.00 $50.85 $173.66

TOTALYEAR 1 PLANTING COSTS $914.15 $2,995.99 $3,111.00 $7,021.15

ESTIMATED BLACKBERRY PRODUCTION COSTS PER ACRE:  YEAR 1 - PLANTING YEAR

Fumigate Strips (4356 linear feet)

Overhead (Utilities, legal fees, etc.)

( ------------------ Dollars per Acre ----------------- )

( ------------------ Dollars per Acre ----------------- )



    (Marketable Yield = 11,400 pounds,  or 1,900 flats: 12 - 8 oz clamshells)
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs
January

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Train/Prune 6.93 0.00 40.68 47.61
Order Harvest Supplies  0.00 0.00 22.53 22.53
Wholesale  Production 95.0%  

8 oz - clamshells with labels 0.00 2,622.00 0.00 2,622.00
Flats (12 clam shells/flat) 0.00 1,045.00 0.00 1,045.00

Culls Cullage 5.0%  
5 - Gallon Cull containers 0.00 337.50 0.00 337.50

Total January $6.93 $4,010.50 $63.21 $4,080.64
February     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Attend Grower Meetings 0.00 25.00 203.40 228.40
Apply Fungicide (2x) 4.22 0.00 4.24 8.46

Liquid Lime Sulfur 0.00 100.00 0.00 100.00
Train/Prune 3.47 0.00 101.70 105.17

Total February $7.69 $131.00 $309.34 $448.03
March     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Remove Plastic 0.00 0.00 677.99 677.99
Apply Insecticide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Captan 50 WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Set up irrigation system 0.55 0.00 84.75 85.30
Irrigate & apply fertilizer 24.39 0.00 4.24 28.63

   18-18-18 (20 lbs N/month) 0.00 1.25 0.00 1.25
Apply Fertilizer 4.22 0.00 4.24 8.46

Boron (20% Solubor) 0.00 1.58 0.00 1.58
Apply Herb 3.35 0.00 4.24 7.59

Gramoxone 0.00 3.52 0.00 3.52
Apply Herb 3.35 0.00 4.24 7.59

Surflan 0.00 92.00 0.00 92.00
Total March $44.31 $141.60 $788.18 $974.09
April     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Apply Fungicide 4.22 0.00 4.24 8.46

Captan 50 WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Irrigate & apply fertilizer 24.39 0.00 4.24 28.63
   18-18-18 (20 lbs N/month) 0.00 22.90 0.00 22.90

Harvest Preparation 0.00 0.00 14.74 14.74
Beehives 0.00 150.00 0.00 150.00

Total April $32.84 $279.90 $27.46 $340.20
May     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00

Equipment Materials Labor Total Your
Month Type of Operation Costs Costs Costs Costs Costs

May, cont.
Mow Alleys 4.16 0.00 4.95 9.11
Irrigate/Fertilize 24.39 0.00 4.24 28.63

   18-18-18 (20 lbs N/month) 0.00 22.90 0.00 22.90
Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46

Capture 2 EC 0.00 3.12 0.00 3.12
Elevate 50WDG 0.00 60.00 0.00 60.00

Apply Fungicide 4.22 0.00 4.24 8.46
Captan 50WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Apply Insecticide 4.22 0.00 4.24 8.46
Spintor 0.00 22.00 0.00 22.00

Apply Fungicide 4.22 0.00 4.24 8.46
Pristine WG 0.00 70.00 0.00 70.00

Bird Deterrent Management 0.00 0.00 4.24 4.24
Irrigate 240.74 0.00 42.37 283.12
Beehives (Rental) 0.00 150.00 0.00 150.00

Total May $286.18 $365.02 $72.76 $723.96
June     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Mow alleys 4.16 0.00 4.95 9.11
Bird Deterrent Management 0.00 0.00 4.24 4.24
Beehives (Rental) 0.00 150.00 0.00 150.00
Apply Fungicide 4.22 0.00 4.24 8.46

Elevate 50WDG 0.00 60.00 0.00 60.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46

Nova 40W 0.00 15.00 0.00 15.00
Malathion 57 EC 0.00 27.96 0.00 27.96

Irrigate 192.59 0.00 33.90 226.49
Food Safety Costs 0.00 143.00 0.00 143.00
Harvest Labor

Picking Labor¹ 0.00 0.00 2,058.33 2,058.33
Field Supervisor¹ 0.00 0.00 316.67 316.67
Transport fruit from field² 18.89 0.00 120.12 139.01
Sorting room³ 0.00 0.00 158.33 158.33

Cooler/Cooling Unit Costs  287.15 0.00 0.00 287.15
Sorting/Storage Room Costs  21.31 0.00 0.00 21.31
Refrigerated Truck  19.30 0.00 13.56 32.86
Mow alleys 4.16 0.00 4.95 9.11

Total June $560.22 $471.96 $2,727.77 $3,759.95
July     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Irrigate 240.74 0.00 42.37 283.12
Leaf Analysis 0.00 5.00 0.00 5.00
Remove Canes 2.77 0.00 67.80 70.57
Mow alleys 4.16 0.00 5.08 9.24
Apply Fungicide 4.22 0.00 4.24 8.46

Kocide 0.00 20.00 0.00 20.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs

July, cont.
Apply Insecticide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Bird Deterrent Management 0.00 0.00 3.81 3.81
Harvest Labor

Picking Labor¹ 0.00 0.00 2,058.33 2,058.33
Field Supervisor¹ 0.00 0.00 316.67 316.67
Transport fruit from field² 18.89 0.00 120.12 139.01
Sorting room³ 0.00 0.00 158.33 158.33
Removing soft berries (20 hrs) 0.00 0.00 169.50 169.50

Cooler/Cooling Unit Costs  296.72 0.00 0.00 296.72
Sorting/Storage Room Costs  22.13 0.00 0.00 22.13
Refrigerated Truck  19.30 0.00 13.56 32.86

Total July $617.37 $104.12 $2,968.31 $3,689.80
August     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Mow alleys 4.16 0.00 5.08 9.24
Irrigate 192.59 0.00 33.90 226.49
Harvest Labor

Picking Labor¹ 0.00 0.00 2,058.33 2,058.33
Field Supervisor¹ 0.00 0.00 316.67 316.67
Transport fruit from field² 19.62 0.00 103.95 123.57
Sorting room³ 0.00 0.00 158.33 158.33
Removing soft berries (20 hrs) 0.00 0.00 169.50 169.50

Cooler/Cooling Unit Costs  296.72 0.00 0.00 296.72
Sorting/Storage Room Costs  22.13 0.00 0.00 22.13
Refrigerated Truck  19.30 0.00 13.56 32.86
Training & pruning 20.00   hours 0.69 0.00 169.50 170.19
   Training Supplies 0.00 100.00 0.00 100.00
Training & pruning 20.00   hours 0.69 0.00 169.50 170.19
   Training Supplies 0.00 100.00 0.00 100.00

Total August $555.90 $206.00 $3,198.32 $3,960.22
September     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Training & pruning 20.00   hours 0.69 0.00 169.50 170.19
   Training Supplies 0.00 100.00 0.00 100.00
Training & pruning 20.00   hours 0.69 0.00 169.50 170.19
   Training Supplies 0.00 100.00 0.00 100.00

Total September $1.39 $206.00 $339.00 $546.38
October     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Total October $0.00 $6.00 $0.00 $6.00
November     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Herb 3.35 0.00 4.24 7.59

Gramoxone 0.00 3.52 0.00 3.52
Repair Trellis 0.00 0.00 169.50 169.50

Total November $3.35 $9.52 $173.74 $186.61
December     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Herb 3.35 0.00 4.24 7.59

Surflan 0.00 92.00 0.00 92.00
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs

Dec, cont.
Apply Herb 3.35 0.00 4.24 7.59

Simizine 0.00 5.25 0.00 5.25
Total December $6.70 $103.25 $8.48 $118.43
Annual Administrative Costs     

Real Estate Taxes 0.00 16.00 0.00 16.00
Management Fee 0.00 10.00 0.00 10.00
Net Land Rent 0.00 100.00 0.00 100.00
Miscellaneous 0.00 35.00 0.00 35.00
Overhead (Utilities, legal fees, etc.) 0.00 25.00 0.00 25.00
Interest on Accumulating Investment 0.00 836.04 0.00 836.04

Total Annual Administrative Costs $0.00 $1,022.04 $0.00 $1,022.04
Seasonal Costs     

1/2 Ton Pick-up 52.81 0.00 50.85 103.66
Operating Capital 0.00 70.00 0.00 70.00

Total Seasonal Costs $52.81 $70.00 $50.85 $173.66

TOTAL ANNUAL COSTS - 2nd YEAR $2,175.69 $7,126.91 $10,727.42 $20,030.02

Notes:
Harvest Labor ¹Picking Labor = $3.25  per flat

¹Field Supervisor = $0.50  per flat
²Transporting fruit from field =  $7.50  per hour

(Assumed 1 person @ 5.5 hrs per day, 6 days per week )
³Sorting room = $0.25  per flat

Cooler/Cooling Unit Used 24 hours per day, 7 days per week
Sorting/Storage Room Used 10 hours per day, 6 days per week
Refrigerated Truck Assumed 4 trips per wk @ 100 miles per trip

ESTIMATED BLACKBERRY PRODUCTION COSTS PER ACRE : YEAR 2 - FIRST HARVEST

( ------------------ Dollars per Acre ----------------- )

( ------------------ Dollars per Acre ----------------- )

( ------------------ Dollars per Acre ----------------- )

( ------------------ Dollars per Acre ----------------- )



    (Marketable Yield = 14,725 pounds,  or 2,454 flats: 12 - 8 oz clamshells)
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs
January

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Train/Prune 10.40 0.00 305.10 315.50
Order Harvest Supplies  0.00 0.00 22.53 22.53
Wholesale  Production 95.0%  0.00 0.00 0.00 0.00

8 oz clamshells with labels 0.00 3,386.75 0.00 3,386.75
Flats (12 clamshells/flat) 0.00 1,349.79 0.00 1,349.79

Culls Cullage 5.0%  0.00 0.00 0.00 0.00
5 - gallon cull containers 0.00 337.50 0.00 337.50

Total January $10.40 $5,080.04 $327.63 $5,418.07
February     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Attend Grower Meetings 0.00 25.00 40.68 65.68
Apply Fungicide (2x) 4.22 0.00 4.24 8.46

Liquid Lime Sulfur 0.00 100.00 0.00 100.00
Train/Prune 5.20 0.00 152.55 157.75

Total February $9.42 $131.00 $197.47 $337.89
March     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Insecticide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Captan 50 WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Set up irrigation system 0.55 0.00 84.75 85.30
Irrigate & apply fertilizer 24.39 0.00 4.24 28.63

   18-18-18 (30 lbs N/month) 0.00 1.25 0.00 1.25
Apply Fertilizer 4.22 0.00 4.24 8.46

Boron (20% Solubor) 0.00 1.58 0.00 1.58
Apply Herb 3.35 0.00 4.24 7.59

Gramoxone 0.00 3.52 0.00 3.52
Apply Herb 3.35 0.00 4.24 7.59

Surflan 0.00 92.00 0.00 92.00
Total March $44.31 $141.60 $110.19 $296.10
April     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Apply Fungicide 4.22 0.00 4.24 8.46

Captan 50 WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Irrigate & apply fertilizer 24.39 0.00 4.24 28.63
   18-18-18 (20 lbs N/month) 0.00 38.50 0.00 38.50

Harvest Preparation 0.00 0.00 16.95 16.95
Beehives 0.00 150.00 0.00 150.00

Total April $32.84 $295.50 $29.67 $358.01
May     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Mow Alleys 4.16 0.00 4.95 9.11

Equipment Materials Labor Total Your
Month Type of Operation Costs Costs Costs Costs Costs
May, cont.

Irrigate/Fertilize 24.39 0.00 4.24 28.63
   18-18-18 (20 lbs N/month) 0.00 44.00 0.00 44.00

Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46
Capture 2 EC 0.00 3.12 0.00 3.12
Elevate 50WDG 0.00 60.00 0.00 60.00

Apply Fungicide 4.22 0.00 4.24 8.46
Captan 50WP 0.00 16.00 0.00 16.00
Nova 40W 0.00 15.00 0.00 15.00

Apply Insecticide 4.22 0.00 4.24 8.46
Spintor 0.00 22.00 0.00 22.00

Apply Fungicide 4.22 0.00 4.24 8.46
Pristine WG 0.00 70.00 0.00 70.00

Bird Deterrent Management 0.00 0.00 4.24 4.24
Irrigate (30 hours) 243.93 0.00 42.37 286.30
Beehives (Rental) 0.00 150.00 0.00 150.00

Total May $289.37 $386.12 $72.76 $748.25
June     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Mow alleys 4.16 0.00 4.95 9.11
Bird Deterrent Management 0.00 0.00 4.24 4.24
Beehives (Rental) 0.00 150.00 0.00 150.00
Apply Fungicide 4.22 0.00 4.24 8.46

Elevate 50WDG 0.00 60.00 0.00 60.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Apply Insecticide & Fungicide 4.22 0.00 4.24 8.46

Nova 40W 0.00 15.00 0.00 15.00
Malathion 57 EC 0.00 27.96 0.00 27.96

Irrigate (24 hours) 195.14 0.00 33.90 229.04
Food Safety Costs 0.00 143.00 0.00 143.00
Harvest Labor

Picking Labor¹ 0.00 0.00 2,658.68 2,658.68
Field Supervisor¹ 0.00 0.00 409.03 409.03
Transport fruit from field² 18.89 0.00 120.12 139.01
Sorting room³ 0.00 0.00 204.51 204.51

Cooler/Cooling Unit Costs  287.15 0.00 0.00 287.15
Sorting/Storage Room Costs  21.31 0.00 0.00 21.31
Refrigerated Truck  19.30 0.00 13.56 32.86
Mow alleys 4.16 0.00 4.95 9.11

Total June $562.76 $471.96 $3,466.66 $4,501.39
July     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Irrigate (30 hours) 243.93 0.00 42.37 286.30
Leaf Analysis 0.00 5.00 0.00 5.00
Remove Canes 2.77 0.00 67.80 70.57
Mow alleys 4.16 0.00 5.08 9.24
Apply Fungicide 4.22 0.00 4.24 8.46

Kocide 0.00 20.00 0.00 20.00
Apply Fungicide 4.22 0.00 4.24 8.46

Pristine WG 0.00 70.00 0.00 70.00
Apply Insecticide 4.22 0.00 4.24 8.46

Capture 2EC 0.00 3.12 0.00 3.12
Equipment Materials Labor Total Your

Month Type of Operation Costs Costs Costs Costs Costs
July, cont.

Bird Deterrent Management 0.00 0.00 4.24 4.24
Harvest Labor

Picking Labor¹ 0.00 0.00 2,658.68 2,658.68
Field Supervisor¹ 0.00 0.00 409.03 409.03
Transport fruit from field² 18.89 0.00 120.12 139.01
Sorting room³ 0.00 0.00 204.51 204.51
Removing soft berries (20 hrs) 0.00 0.00 169.50 169.50

Cooler/Cooling Unit Costs≤  296.72 0.00 0.00 296.72
Sorting/Storage Room Costs  22.13 0.00 0.00 22.13
Refrigerated Truck  19.30 0.00 13.56 32.86

Total July $620.56 $104.12 $3,707.62 $4,432.30
August     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Mow alleys 4.16 0.00 5.08 9.24
Irrigate (24 hours) 195.14 0.00 33.90 229.04
Harvest Labor

Picking Labor¹ 0.00 0.00 2,658.68 2,658.68
Field Supervisor¹ 0.00 0.00 409.03 409.03
Transport fruit from field² 18.89 0.00 120.12 139.01
Sorting room³ 0.00 0.00 204.51 204.51
Removing soft berries (20 hrs) 0.00 0.00 169.50 169.50

Cooler/Cooling Unit Costs  296.72 0.00 0.00 296.72
Sorting/Storage Room Costs  22.13 0.00 0.00 22.13
Refrigerated Truck  19.30 0.00 13.56 32.86
Training & pruning 36.00   hours 10.40 0.00 305.10 315.50
   Training Supplies 0.00 100.00 0.00 100.00
Training & pruning 36.00   hours 5.20 0.00 305.10 310.30
   Training Supplies 0.00 100.00 0.00 100.00

Total August $571.93 $206.00 $4,224.58 $5,002.51
September     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Training & pruning 36.00   hours 5.21 0.00 305.10 310.30
   Training Supplies 0.00 100.00 0.00 100.00
Training & pruning 36.00   hours 5.20 0.00 305.10 310.30
   Training Supplies 0.00 100.00 0.00 100.00

Total September $10.41 $206.00 $610.19 $826.60
October     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Total October $0.00 $6.00 $0.00 $6.00
November     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Herb 3.35 0.00 4.24 7.59

Gramoxone 0.00 3.52 0.00 3.52
Repair Trellis 0.00 0.00 169.50 169.50

Total November $3.35 $9.52 $173.74 $186.61
December     

Internet service (Monthly fee) 0.00 6.00 0.00 6.00
Apply Herb 3.35 0.00 4.24 7.59

Surflan 0.00 92.00 0.00 92.00
Apply Herb 3.35 0.00 4.24 7.59

Simizine 0.00 5.25 0.00 5.25
Total December $6.70 $103.25 $8.48 $118.43

Equipment Materials Labor Total Your
Month Type of Operation Costs Costs Costs Costs Costs
Annual Administrative Costs

Real Estate Taxes 0.00 16.00 0.00 16.00
Management Fee 0.00 10.00 0.00 10.00
Net Land Rent 0.00 100.00 0.00 100.00

Administrative Costs cont.
Miscellaneous 0.00 35.00 0.00 35.00
Overhead (Utilities, legal fees, etc.) 0.00 25.00 0.00 25.00
Interest on Accumulating Investment 0.00 836.04 0.00 836.04

Total Annual Administrative Costs $0.00 $1,022.04 $0.00 $1,022.04
Seasonal Costs     

1/2 Ton Pick-up 52.81 0.00 50.85 103.66
Operating Capital 0.00 70.00 0.00 70.00

Total Seasonal Costs $52.81 $70.00 $50.85 $173.66

TOTAL ANNUAL COSTS - 3rd Year $2,214.85 $8,233.15 $12,979.84 $23,427.85

Notes:
Harvest Labor ¹Picking Labor = $3.25  per flat

¹Field Supervisor = $0.50  per flat
²Transporting fruit from field =  $7.50  per hour

(Assumed 1 person @ 5.5 hrs per day, 6 days per week )
³Sorting room = $0.25  per flat

Cooler/Cooling Unit Used 24 hours per day, 7 days per week
Sorting/Storage Room Used 10 hours per day, 6 days per week
Refrigerated Truck Assumed 4 trips per wk @ 100 miles per trip

ESTIMATED BLACKBERRY PRODUCTION COSTS PER ACRE: YEAR 3 - SECOND HARVEST

( ------------------ Dollars per Acre ------------------ )

( ------------------ Dollars per Acre ------------------ )

( ------------------ Dollars per Acre ------------------ )

( ------------------ Dollars per Acre ------------------ )



 Equipment Material Labor Total
Year & Month Costs Costs Costs Costs

Land Preparation
January 0.00 0.00 0.00 0.00
February 0.00 25.00 40.68 65.68
March 0.00 0.00 0.00 0.00
April 0.00 8.00 8.47 16.47
May 22.93 47.73 231.54 302.20
June 2.60 6.00 3.18 11.78
July 2.60 6.00 3.18 11.78
August 2.60 6.00 3.18 11.78
September 2.60 6.00 3.18 11.78
October 0.00 6.00 0.00 6.00
November 0.00 6.00 0.00 6.00
December 0.00 4,049.90 14.08 4,063.98
Annual Charges 0.00 186.00 0.00 186.00
Seasonal Charges 21.13 70.00 20.34 111.46
Total Prep Year $54.44 $4,422.63 $327.83 $4,804.90

First Year: Planting Year
January 0.00 6.00 0.00 6.00
February 0.00 41.20 83.05 124.25
March 102.97 1,065.00 416.97 1,584.93
April 68.71 385.44 1,021.08 1,475.23
May 28.55 31.19 43.22 102.96
June 199.30 6.00 38.98 244.28
July 252.24 6.00 52.54 310.78
August 200.68 506.00 716.98 1,423.66
September 8.89 509.52 687.32 1,205.73
October 0.00 6.00 0.00 6.00
November 0.00 6.00 0.00 6.00
December 0.00 6.00 0.00 6.00
Annual Charges 0.00 351.64 0.00 351.64
Seasonal Charges 52.81 70.00 50.85 173.66
Total First Year $914.15 $2,995.99 $3,111.00 $7,021.15

Second Year: Harvest 1,900 Flats/A
January 6.93 4,010.50 63.21 4,080.64
February 7.69 131.00 309.34 448.03
March 44.31 141.60 788.18 974.09
April 32.84 279.90 27.46 340.20
May 286.18 365.02 72.76 723.96
June 560.22 471.96 2,727.77 3,759.95
July 617.37 104.12 2,968.31 3,689.80
August 555.90 206.00 3,198.32 3,960.22
September 1.39 206.00 339.00 546.38
October 0.00 6.00 0.00 6.00
November 3.35 9.52 173.74 186.61
December 6.70 103.25 8.48 118.43
Annual Charges 0.00 1,022.04 0.00 1,022.04
Seasonal Charges 52.81 70.00 50.85 173.66
Total Second Year $2,175.69 $7,126.91 $10,727.42 $20,030.02

 Equipment Material Labor Total
Year & Month Costs Costs Costs Costs

Third Through Tenth Year: Harvest 2,454 Flats/A

January 10.40 5,080.04 327.63 5,418.07
February 9.42 131.00 197.47 337.89
March 44.31 141.60 110.19 296.10
April 32.84 295.50 29.67 358.01
May 289.37 386.12 72.76 748.25
June 562.76 471.96 3,466.66 4,501.39
July 620.56 104.12 3,707.62 4,432.30
August 571.93 206.00 4,224.58 5,002.51
September 10.41 206.00 610.19 826.60
October 0.00 6.00 0.00 6.00
November 3.35 9.52 173.74 186.61
December 6.70 103.25 8.48 118.43
Annual Charges 0.00 1,022.04 0.00 1,022.04
Seasonal Charges 52.81 70.00 50.85 173.66
Total Third thru 
Tenth Years $2,214.85 $8,233.15 $12,979.84 $23,427.85

( ------------------ Dollars per Acre --------------------)

ESTIMATED BLACKBERRY PRODUCTION COSTS PER ACRE

Your
Costs

Your
Costs

( ------------------ Dollars per Acre --------------------)



Your Your 
Year & Month Labor Estimate Year & Month Labor Estimate

(Person 
Hours per 

Acre)

(Person 
Hours per 

Acre)

January 0.00 January 6.80
February 4.80 February 36.50
March 0.00 March 93.00
April 1.00 April 3.24
May 27.32 May 8.60
June 0.38 June¹ 40.36
July 0.38 July¹ 68.71
August 0.38 August¹ 95.45
September 0.38 September 40.00
October 0.00 October 0.00
November 0.00 November 20.50
December 1.25 December 1.00
Miscellaneous Labor 2.40 Miscellaneous Labor 6.00
Total Prep Year 38.27 Total Second Year 420.17

January 0.00 January 38.00
February 9.80 February 23.30
March 49.20 March 13.00
April 120.40 April 3.50
May 5.10 May 8.60
June 4.60 June¹ 40.36
July 6.20 July¹ 68.76
August 84.60 August¹ 129.76
September 81.10 September 72.00
October 0.00 October 0.00
November 0.00 November 20.50
December 0.00 December 1.00
Miscellaneous Labor 6.00 Miscellaneous Labor 6.00

Total First Year 367.00
Total Third thru 
Tenth Years 424.79

 
 

Land Preparation Second Year: First Harvest

First Year: Planting Year Third Year through Tenth Year

MONTHLY LABOR ESTIMATES FOR BLACKBERRY PRODUCTION

¹These estimates do not include picking labor. It was assumed that the grower would secure the services of a 
picking crew.



Wholesale 
Market 
($/flat)

 1,473 1,963 2,454 2,945 3,436
$7.20 ($7,005) ($6,381) ($5,758) ($5,134) ($4,511)
$9.60 ($3,471) ($1,669) $132 $1,934 $3,735
$12.00 $63 $3,043 $6,022 $9,002 $11,981
$14.40 $3,597 $7,755 $11,912 $16,070 $20,227
$16.80 $7,131 $12,467 $17,802 $23,138 $28,473

 ¹It was assumed that 95.0% of the total yield was marketable fruit.

Wholesale 
Market ($/lb)
 8,835 11,780 14,725 17,670 20,615

$1.200 ($7,005) ($6,381) ($5,758) ($5,134) ($4,511)
$1.600 ($3,471) ($1,669) $132 $1,934 $3,735
$2.000 $63 $3,043 $6,022 $9,002 $11,981
$2.400 $3,597 $7,755 $11,912 $16,070 $20,227
$2.800 $7,131 $12,467 $17,802 $23,138 $28,473

 ¹It was assumed that 95.0% of the total yield was marketable fruit.

Yield per 
Acre

Wholesale 
Price

Cull      
Price

Total      
Costs

Gross 
Revenues

Net 
Returns

Equipment Materials Labor
(Flats) ($/Flat) ($/lb) ($/A) ($/A) ($/A) ($/A) ($/A) ($/A)
1,473 $7.20 $0.00 $2,215 $6,339 $9,053 $17,607 $10,602 ($7,005)
1,963 $9.60 $0.00 $2,215 $7,286 $11,017 $20,517 $18,848 ($1,669)
2,454 $12.00 $0.00 $2,215 $8,233 $12,980 $23,428 $29,450 $6,022
2,945 $14.40 $0.00 $2,215 $9,180 $14,943 $26,339 $42,408 $16,070
3,436 $16.80 $0.00 $2,215 $10,128 $16,907 $29,249 $57,722 $28,473

Yield per 
Acre

Wholesale 
Price

Cull      
Price

Total     
Costs

Gross 
Revenues

Returns

Equipment Materials Labor
(Pounds) ($/lb) ($/lb) ($/A) ($/A) ($/A) ($/A) ($/A) ($/A)

8,835 $1.200 $0.00 $2,215 $6,339 $9,053 $17,607 $10,602 ($7,005)
11,780 $1.600 $0.00 $2,215 $7,286 $11,017 $20,517 $18,848 ($1,669)
14,725 $2.000 $0.00 $2,215 $8,233 $12,980 $23,428 $29,450 $6,022
17,670 $2.400 $0.00 $2,215 $9,180 $14,943 $26,338 $42,408 $16,070
20,615 $2.800 $0.00 $2,215 $10,128 $16,907 $29,249 $57,722 $28,473

Estimated Returns per Acre for Commercial Blackberry Production
for Varying Yields and Wholesale Prices per Flat 

Estimated Returns per Acre for Commercial Blackberry Production
for Varying Yields and Wholesale Prices per Pound

Estimated Costs, Gross Revenues and Net Returns per Acre for Commercial Balckberry 
Production for Varying Yields and Wholesale Prices per Flat

Annual Growing Costs

Estimated Costs, Gross Revenues and Net Returns per Acre for Commercial Balckberry 
Production for Varying Yields and Wholesale Prices per Pound

 Marketable Flats per Acre¹

Annual Growing Costs

Yield per Acre¹                                                                                                                                                                                               
(Pounds)



  
Total Equipment & Total Total Net Cash Accumulated Discount Present
Yield Machinery Costs Revenue Flow Net Factor Value of Net

Year per Acre Culls Purchases²³ per Acre per Acre per Acre Cash Flow  Cash Flow
(Lbs) (Lbs) (Flats) (Lbs) ($) ($/A) ($/A) ($/A) ($/A) 6.0% ($/A)

0 0 0 0 0 0 $4,805 $0 ($4,805) ($4,805) 1.0000 ($4,805)
1 0 0 0 0 4,568 $11,589 $0 ($11,589) ($16,394) 0.9430 ($10,928)
2 12,000 11,400 1,900 600 10,200 $30,230 $22,800 ($7,430) ($23,824) 0.8900 ($6,613)
3 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 ($17,801) 0.8400 $5,059
4 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 ($11,779) 0.7920 $4,770
5 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 ($5,757) 0.7470 $4,499
6 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 $265 0.7050 $4,246
7 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 $6,287 0.6650 $4,005
8 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 $12,309 0.6270 $3,776
9 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 $18,331 0.5920 $3,565

10 15,500 14,725 2,454 775 0 $23,428 $29,450 $6,022 $24,354 0.5580 $3,360
Total $14,768 $234,046 $258,400 $24,354  $10,933

¹It was assumed that 95.0% of the total yield was marketable fruit.
² The value of 1/10th of the total cost of an air blast sprayer, a drip irrigation system, a 6" well, a fertilizer injector,

a plastic layer/fumigator, and pumping equipment were included in the equipment purchases in the 2nd year.
³ The value of 1/10th of the total cost of a cooler/sorting room, a new cooling unit, and a used refrigerated truck were

included in the equipment purchases in the 3rd year.

Total Accumulated Cash Flow $24,354

Payback Period 6 Years

Net Present Value $10,933

Breakeven and Net Present Value Analysis for Commercial Blackberry Production
 

Wholesale Yield per 
Acre¹



Estimated Costs of Owning and Operating the Machinery and Equipment Required for the Production of Blackberries in the Southeastern U.S. 
Ten Acres; 1--year Production Cycle

Machinery Description Purchase 
Price

Salvage 
Value

Years of 
Life

Annual 
Hours of 

Use

Annual 
Depreciation

Capital 
Recovery Insurance Taxes

Total 
Ownership 
Cost / Year

Repair & 
Maintenance 

Cost

Annual Fuel & 
Lubricant Costs

Total Annual 
Operating 

Costs

Estimated 
Annual Total 

Cost/Yr
Machinery Description Fixed   

Cost/Hr
Variable 
Cost/Hr

Total   
Cost/Hr 

Tractor, 30hp 30 HP 12,500        2,755.88     20               500             487.21           272.39           61.02          61.02             122.05            187.50               1,927.800          2,115.300         2,237.347           Tractor, 30hp $0.24 $4.23 $4.47
Tractor, 60hp 60 HP 24,400        5,379.47     20               500             951.03           531.70           119.12        119.12           238.24            366.00               3,213.000          3,579.000         3,817.236           Tractor, 60hp $0.48 $7.16 $7.63
Boom Sprayer 1 55 gal 750             165.35        12               100             48.72             17.32             3.66            3.66               7.32                32.50                 -                  32.500              39.823                Boom Sprayer 1 $0.07 $0.33 $0.40
Pruning Euqipment - 1,000          220.47        15               100             51.97             22.44             -              -                -                  34.67                 -                  34.667              -                      Pruning Euqipment $0.00 $0.35 $0.35
PTO Blast Sprayer 1 110 gal 6,000          429.00        12               125             464.25           61.82             25.72          25.72             51.43              260.00               -                  260.000            311.432              PTO Blast Sprayer 1 $0.41 $2.08 $2.49
7' Rotary Mower 1 7' 2,600          573.22        15               150 135.12           58.35             12.69          12.69             25.39              76.27                 -                  76.267              101.652              7' Rotary Mower 1 $0.17 $0.51 $0.68
7' Tine Chisel Plow 7' 3,000          288.00        15               125             180.80           34.96             13.15          13.15             26.30              88.00                 -                  88.000              114.304              7' Tine Chisel Plow $0.21 $0.70 $0.91
9' Disc 2 row - 40"/row 5,000          480.00        15               125             301.33           58.27             21.92          21.92             43.84              100.00               -                  100.000            143.840              9' Disc $0.35 $0.80 $1.15
Utility Trailer single axe 2,000          440.94        15               100             103.94           44.88             9.76            9.76               19.53              40.00                 -                  40.000              59.528                Utility Trailer $0.20 $0.40 $0.60
Plastic Layer / Fumigator - 7,000          1,543.29     20               10               272.84           152.54           34.17          34.17             68.35              182.00               -                  182.000            250.346              Plastic Layer / Fumigator $6.83 $18.20 $25.03
Cooler/Coooling Unit (used)* 357 sq ft 15,000        3,361.05     10               4,320          1,163.90        360.69           73.44          73.44             146.89            450.00               16,632.000        17,082.000       17,228.888         Cooler/Coooling Unit (used) $0.03 $3.95 $3.99
Cooler/Coooling Unit (new) 357 sq ft 30,000        6,722.10     20               4,320          1,163.90        663.18           146.89        146.89           293.78            450.00               16,632.000        17,082.000       17,375.777         Cooler/Coooling Unit (new) $0.07 $3.95 $4.02
Sorting/Storage Room 4,000 sq ft 40,000        8,962.80     20               1,256          1,551.86        884.25           195.85        195.85           391.70            600.00               37.680               637.680            1,029.382           Sorting Room* $0.31 $0.51 $0.82
Fertilizer Injector 400 400             89.63          10               150             31.04             9.62               1.96            1.96               3.92                12.00                 -                  12.000              15.917                Fertilizer Injector $0.03 $0.08 $0.11
Well - 18,000        4,033.26     30               150             465.56           386.27           88.13          88.13             176.27            120.00               -                  120.000            296.266              Well $1.18 $0.80 $1.98
Drip Irrigation Syst. & Pump** - 13,275        -              10               150             1,327.50        66.38             53.10          53.10             106.20            301.25               500.000             801.250            907.450              Drip Irrigation Syst. & Pump $0.71 $5.34 $6.05
Utility Vehicle 26 HP 7,699          1,725.11     10               840             597.39           185.13           37.70          37.70             75.39              230.97               803.250             1,034.220         1,109.613           Utility Vehicle $0.09 $1.23 $1.32
Truck Refrigeration Unit 10               192             5.00                   244.800             249.800            249.800              Truck Refrigeration Unit $0.00 $1.30 $1.30

Vehicle Description Purchase 
Price

Salvage 
Value

Years of 
Life

Annual 
Hours of 

Use

Annual 
Depreciation

Capital 
Recovery Insurance Taxes

Total 
Ownership 
Cost / Year

Repair & 
Maintenance 

Cost

Annual Fuel & 
Lubricant Costs

Total Annual 
Operating 

Costs

Estimated 
Annual Total 

Cost/Yr
Vehicle Description Fixed   

Cost/Hr
Variable 
Cost/Hr

Total   
Cost/Hr 

1/2 Ton Pickup - 25,000 5,000          10               24,000        120.00        120.00           240.00            750.00               4,080.000          4,830.000         5,070.000           1/2 Ton Pickup $0.01 $0.20 $0.21
Refridgerated Truck (Used) 32,000        7,170          10               16,000        156.68        156.68           313.36            640.00               5,100.000          5,740.000         6,053.362           Refridgerated Truck $0.02 $0.36 $0.38
Total Annual Cost to Farm Business 1,796.58         43,276.88         45,038.80           

Post Harvest Handling
Estimated 

Electricity Cost 
($/hour)

Cooling Room* $3.85 *Estimated Annual Cooling Room Utilization = 5 months/year (May - Sept) = 153 days/year X 24 hours/day = 3672 hours/year
Sorting Room $0.03

 
 
  

 



Costs of Materials Used in Blackberry Production

Material Rate/ Unit Cost/ Cost/ 10 Acre No. App No. App No. App
 Acre  Unit Acre Cost Year 0 Year 1 Year 2 Yrs 3-10

Fumigant
Telone-chloroplicrin 35 40.00          gallons $20.00 $800.00 $8,000.00 1.00

Total Fumigants $800.00 $8,000.00
Fertilizers & Nutrients     
Boron (20% Solubor) (1/8 lb/A) 0.63            lbs $1.98 $1.25 $12.47
Calcium nitrate: March (0.75 lb N/day): 5.48            lbs $0.35 $1.92 $19.18
Calcium nitrate: April (0.75 lb N/day) 67.75          lbs $0.35 $23.71 $237.13
Calcium nitrate: May (0.50 lb/day) 45.16          lbs $0.35 $15.81 $158.06
Potassium nitrate (0.5 lb/day) 53.85          lbs $0.40 $21.54 $215.40
Sul-Po-Mg 10.00          lbs $0.25 $2.50 $25.00
18-18-18 -              lbs $0.23 $0.00 $0.00
Total Fertilizers & Nutrients    $63.56 $667.24
Herbicides     
Simizine 1.50            quart $3.50 $5.25 $52.50
Surflan 2.00            quart $46.00 $92.00 $920.00
Gramoxone 1.00            quart $3.52 $3.52 $35.20 2.00 2.00

Total Herbicides    $100.77 $1,007.70
Insecticides     
Spintor 4.00 oz $5.500 22.00 $220.00 1.00 1.00
Malathion 57 EC 2.00 lbs $13.980 27.96 $279.60 1.00 1.00
Capture 2EC 6.00 oz $0.52 $3.12 $31.20 2.00 2.00

Total Insecticides    $31.08 $530.80
IPM Scouting
Pheromone Traps 2.00            ea $3.00 $6.00 1.00 1.00

Total IPM Scouting $6.00
Fungicides     
Aliette WSP 0.00 lbs $25.00 $0.00 $0.00 0.00 0.00
Captan 50 W 4.00 lb $4.00 $16.00 $160.00 1.00 4.00 4.00
Rovral 0.00 lbs $26.00 $0.00 $0.00 0.00 0.00
Pristine WG 20.00 oz $3.50 $70.00 $700.00 20.00 20.00
Elevate 50WDG 1.50 lbs $40.00 $60.00 $600.00 1.50 1.50
Kocide 2.00 lbs $10.00 $20.00 $200.00 2.00 2.00
Nova 40W 2.50 oz $6.00 $15.00 $150.00 2.50 2.50
Bordeaux (cuprofix disperses) 0.00 lbs $5.00 $0.00 $0.00 0.00 0.00
Liquid Lime Sulphur 0.00 gallon $10.00 $0.00 $0.00 0.00 0.00

Total Fungicides    $181.00 $1,810.00
V Trellis (1 acre, 210" rows, 20 rows)
6' Heavy duty metal fence posts (20/ row) 400.00        ea 3.51 1,404.00    $14,040.00 1.00
Wire, 1,200'rolls  #9 gage, galvanized; 16,000 feet/A (rolls) 13.30          ea 74.00 984.20       $9,842.00 1.00
Wire, in-line strainers: 160 feet (rolls) 0.30            ea 74.00 22.20         $222.00 1.00

Total Trellis $2,410.40 $24,104.00
General     
Flags 1.00            bundle $10.20 $10.20 $102.00 1.00
Blackberry Plants 1,210.00     plants $1.50 $1,815.00 $18,150.00 1.00
Blackberry Plants - replant 109.00        plants $3.25 $354.25 $3,542.50 1.00
Plastic film 2.00            2400' roll $72.00 $144.00 $1,440.00 1.00
Drip tape 1.00            6000ft $115.00 $115.00 $1,150.00 1.00
Training Materials  Year 1 (Plastic Ties) 1.00            acre $1,000.00 $1,000.00 $10,000.00
Training Materials  Year 2 (Plastic Ties) 1.00            acre $400.00 $400.00 $4,000.00
Sudangrass (cover crop) 0.40            lb $35.00 $14.00 $140.00 1.00
Bee hive (Rental Cost) 2.00            hive $75.00 $150.00 $1,500.00 3.00 3.00
Annual Grower Meeting 1.00            each $25.00 $25.00 $250.00
Monthly Internet Rental 1.00            each $0.60 $0.60 $6.00
Leaf Analysis 1.00            each $5.00 $5.00 $50.00
ATM Driver Wage Rate 7.00            Hour
Total General    $4,033.05 $40,330.50
Food Safety
Field Sanitation Units 2 months (Toilet & Handwashing Facility) Farm $63.00 $630.00
     - Rental plus service and re-stocking costs
Third Party Audit/GAP Certification Farm $80.00 $800.00
Total Food Safety $143.00 $1,430.00
Packing Materials
8 oz - Clamshell  ($0.115 each) Each $0.115
Clamshell label  ($0.02 each if bought separate from clamshells) Each $0.020
Flats (12 Clamshells) ($0.55 each) Each $0.550
5 Gallon Cull buckets Each $2.250

$2.94
Harvest Labor
Picking Labor Flat $3.250
Transport Labor from Field to Sorting Room Hour $7.500
Sorting Room Labor (Quality Control, Repacking, Stacking in Cooling room, etc) Flat $0.250
Field Supervisor Flat $0.500

Annual Administrative & Seasonal Costs
Real Estate Taxes Acre $16.00
Management Fee Acre $10.00
Net Land Rent Acre $100.00
Miscellaneous Acre $35.00
Utilities, Legal, Accounting, Etc. Acre $25.00
Operating Capital Acre $70.00



Owner Name Title:

1.  Wages:
a. Hrs/Wk: 40 x Weeks: 52
b. Total Hrs: 2080 x $/HR: $10.00

6.20%  of first $90,000
1.45%

State of first $16,200
Federal of first $7,000

$3.79

a. Health
b. Medical
c. Life
d. Dental

f. Other:
g. Other
SUBTOTAL

14. Other
15. Other
16. Other
17. Other

0.0 0.00 Hrs.
0.0 0.00 Hrs.
0.0 0.00 Hrs.

0.00 Hrs
2080.00

Employee Name: Title:

1.  Wages:
a. Hrs/Wk: 40 x Weeks: 52
b. Total Hrs: 2080 x $/HR: $7.50

6.20%  of first $90,000
1.45%

State of first $16,200
Federal of first $7,000

$3.79

a. Health
b. Medical
c. Life
d. Dental

f. Other:
g. Other
SUBTOTAL

14. Other
15. Other
16. Other
17. Other

0.0 0.00 Hrs.
0.0 0.00 Hrs.
0.0 0.00 Hrs.

0.00 Hrs
2080.00

Employer Costs

$15,600.00

$20,800.00

LABOR COST WORKSHEET

LABOR COST WORKSHEET

(Fill in blue cells as appropriate)

(Fill in blue cells as appropriate)

J Doe - Blackberry Employee Employee

2.  Employer Share of OASDI:

0.80% 56.00

4.  Workman's Compensation Insurance:

 3.  Unemployment Insurance

1,289.60

Owner - Blackberry operation Boss

Required Payroll Expenses:

     Employer Share of HI: 301.6

788.32

     Employer Share of HI:

5.  Total Required Payroll Expenses: (Lines 1 +2 + 3 + 4) $23,429.92

Required Payroll Expenses: Employer Costs

Fringe Benefits:

226.2

6.  Cash Bonuses: 0.00

 3.  Unemployment Insurance

1.20% 187.20

1.20% 194.40

per $100

7.  Insurance:
0.00

0.00

0.00

0.00

0.80% 56.00

2.  Employer Share of OASDI: 967.20

0.00

9.  Uniforms: 0.00
10. Travel Allowance:

0.00

Fringe Benefits:

0.00

6.  Cash Bonuses: 0.00

0.00

per $100

0.00

5.  Total Required Payroll Expenses: (Lines 1 +2 + 3 + 4)

0.00
e. Eye Care 0.00

7.  Insurance:

8.  Retirement Plan:

0.00

$17,627.84

4.  Workman's Compensation Insurance:

0.00

0.00

13. Company Vehicle

0.00

0.00

11. Transportation 0.00
12. Tuition Assistance or Continuing Education

0.00

0.00

0.00

0.00

e. Eye Care 0.00

0.00

0.00

18. Total Value of Fringe Benefits: (Lines 6 thru 17) 0.00

0.00

0.00

591.24

19. TOTAL PAYROLL EXPENSES: (Line 5 + 18) $23,429.92

10. Travel Allowance: 0.00
9.  Uniforms: 0.00
8.  Retirement Plan:

0.00

20. Paid Hours Not Worked:

13. Company Vehicle 0.00

     a. Holidays Days x 8 Hours =

12. Tuition Assistance or Continuing Education 0.00
11. Transportation 0.00

0.00

0.00

     b. Vacation Days x 8 Hours =

0.00

     c. Sick Days x 8 Hours =

20. Paid Hours Not Worked:

21. Total hours paid but not worked:

     a. Holidays Days x 8 Hours =

23. TOTAL COST PER HOUR ON THE JOB: (Line 19/Line 22)

22. Total Hours on the Job:

     b. Vacation Days x 8 Hours =

18. Total Value of Fringe Benefits: (Lines 6 thru 17)

$8.47

23. TOTAL COST PER HOUR ON THE JOB: (Line 19/Line 22) $11.26

     c. Sick Days x 8 Hours =

19. TOTAL PAYROLL EXPENSES: (Line 5 + 18)

0.00

$17,627.84

21. Total hours paid but not worked:
22. Total Hours on the Job:



Blackberry Base Production Sequence. YEAR 0: LAND PREPARATION STAGE
   

Month code
 Type 

op. Equipment Materials used Labor used Summary Cumulative
Descr. hrs cost/hr eqcost price unit qty matcost hrs cost/hr cost costs costs

YEAR 0: LAND PREPARATION STAGE
February February

100 Attend Grower Meeting $25 1 $25.000 4.800 $8.47 $40.68 $65.680

Total February $25.000 4.800 $40.680 $65.680 $65.680
April April

101 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
102 Sample Soil Hand Labor & Soil Auger   $0.000 0.500 $8.47 $4.237 $4.237
103 Nematode assay NCDA&CS $2.000 10 acres 1.00 $2.000 0.500 $8.47 $4.237 $6.237

Total April $0.000 $8.000 1.000 $8.475 $16.475 $16.475
May May

101 Internet service Monthly fee $6.000 1 acre 1.00 $6.000 $6.000
104 Remove noxious weeds from field perimeter 24.000 $8.47 $203.398 $203.398
105 Apply Herb 60 HP-WT & Boom Sprayer 0.417 $8.033 $3.350 0.500 $8.47 $4.241 $7.590

Simizine $5.250 pint 3.00 $15.750 $15.750
106 Plow Field 60 HP-WT & 7' Tine Chisel Plow 1.100 $8.549 $9.404 1.320 $8.47 $11.187 $20.591
107 Disc Field 60 HP-WT & Disc 0.550 $8.785 $4.832 0.660 $8.47 $5.593 $10.425
107 Order & Plant cover crop 60 HP-WT 0.350 $7.634 $2.672 $35.000 lbs 0.40 $14.000 0.420 $8.47 $3.559 $20.232
108 Apply Nutrients 60 HP-WT 0.350 $7.634 $2.672 0.420 $8.47 $3.559 $6.232
1080 Lime $1.980 tons 1.00 $1.980 $1.980
1081 Ammonium nitrate $0.100 lbs 100.00 $10.000 $10.000

Total May 2.767 $22.929 $47.730 27.320 $50.850 $231.538 $302.198 $302.198
June - September June - September

101 Internet service Monthly fee $6.000 1 month 4.00 $24.000 $24.000
110 Mow Cover Crop 60 HP-WT & Rotary Mower 1.250 $8.312 $10.390 1.500 $8.47 $12.712 $23.103

Total June-September 1.250 $10.390 $24.000 1.500 $12.712 $47.103 $47.103
October October

101 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000

Total October 0.000 $0.000 $6.000 0.000 $0.000 $6.000 $6.000
November November

101 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000

Total November 0.000 $0.000 $6.000 0.000 $0.000 $6.000 $6.000
December December

101 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
111 Order plants $1.500 1 acre 1089.00 $1,633.500 0.250 $11.26 $2.816 $1,636.316
112 Order trellis supplies* $2,410.400 1 acre 1.000 $2,410.400 1.000 $11.26 $11.264 $2,421.664

Total December 0.000 $0.000 $4,049.900 1.250 $14.080 $4,063.980 $4,063.980
Annual Administrative Costs + Taxes Annual

113 Taxes Real Estate Taxes $16.000 1 acre 1.00 $16.000 $16.000
114 Management Management Fee $10.000 1 acre 1.00 $10.000 $10.000
115 Land Cost Net Land Rent $100.000 1 acre 1.00 $100.000 $100.000
116 Miscellaneous Miscellaneous $35.000 1 acre 1.00 $35.000 $35.000
117 Overhead Utilities, Legal, Accounting, Etc. $25.000 1 acre 1.00 $25.000 $25.000

Total Annual Administrative Costs + Taxes 0.000 $0.000 $186.000 0.000 $0.000 $186.000 $186.000
Seasonal Costs Seasonal

118 Pick-up 1/2 Ton Pick-up 2.000 $10.563 $21.125 2.400 $8.47 $20.340 $41.465
119 Operating Capital $70.000 1 acre 1.00 $70.000 $70.000

Total Seasonal Costs 2.000 $21.125 $70.000 2.400 $20.340 $111.465 $111.465
TOTALYEAR 0 SITE-PREPARATION COSTS 6.017 $54.445 $4,422.630 38.270 $327.826 $4,804.900 $4,804.900

* See Materials for detailed description of trellis items and cost/item



Blackberry Base Production Sequence. YEAR 1:PLANTING
  

Month code Type op. Equipment used Materials used Labor used Summary Cumulative
descr. hrs cost/hr eqcost price unit qty matcost hrs cost/hr cost costs costs

YEAR 1: PLANTING
January January

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
Total 

January 0.000 $0.000 $6.000 0.000 $0.000 $6.000 $6.000
February February

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
224 Attend Grower Meetings $25 1 $25.000 4.80 $8.47 $40.68 $65.680
225 Mark row (flags) Hand labor $10.200 bundle 10 $10.200 5.00 $8.47 $42.37 $52.575

Total 
February 0.000 $0.000 $41.200 9.80 $83.05 $124.25 $124.25

March March
201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
227 Fumigate Strips (4356 linear feet) Plastic Layer / Fumigator 3.000 $25.035 $75.104 3.60 $8.47 $30.510 $105.614

    Telone-chloroplicrin-35 60 HP-WT 3.000 $7.634 $22.903 $20.00 gallons 40.00 $800.000 3.60 $8.47 $30.510 $853.413
   Plastic film $72.00 qt 2.00 $144.000 $144.000
   Drip tape $115.00 qt 1.00 $115.000 $115.000

228 Plant Blackberries Hand Labor & Misc. Tools 32.00 $8.47 $271.198 $271.198
234 Set up irrigation system Utility Trailer & Hand Labor 8.333 $0.595 $4.960 10.00 $8.47 $84.749 $89.710

Total March 14.333 $102.968 $1,065.000 49.20 $416.966 $1,584.934 $1,584.934
April April

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
Order Prunning Equipment    0.30 $11.26 $3.379 $3.379
Order & Replant Hand Labor & Miscellaneous Tools $3.25 1 acre 109.00 $354.250 7.00 $8.47 $59.324 $413.574

230 Mark post locations 5.00 $8.47 $42.375 $42.375
231 Auger post holes 60 HP - WT+ Soil Auger 5.000 $8.033 $40.163 6.00 $8.47 $50.850 $91.013
229 Build Trellis Hand Labor & Misc. Tools 100.00 $8.47 $847.492 $847.492
237 Irrigate/Fertilize  Drip Irrig System & Fertilizer Injector 3.000 $8.131 $24.393 0.50 $8.47 $4.237 $28.630

   18-18-18 (20 lbs N/month) $0.23 lbs 110.00 $25.190 0.00 $8.47 $0.000 $25.190
Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.106
Train Hand Labor 1.00 $8.47 $8.47 $8.475

Total April 8.500 $68.712 $385.440 120.40 $1,021.083 $1,475.235 $1,475.235
May May

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
Hand Hoe Hand Labor & Misc. Tools  4.00 $8.47 $33.900 $33.900

209 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241
237 Irrigate/Fertilize  Drip Irrig System & Fertilizer Injector 3.000 $8.131 $24.393 0.50 $8.47 $4.237 $28.630

   18-18-18 (20 lbs N/month) $0.23 lbs 110.00 $25.190 0.00 $8.47 $0.000 $25.190
Total May 3.500 $28.549 $31.190 5.10 $43.222 $102.961 $102.961

June June
201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
210 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241
237 Irrigate Hand Labor & Drip Irrigation System 24.000 $8.131 $195.141 4.00 $8.47 $33.900 $229.041

Total June 24.500 $199.297 $6.000 4.60 $38.985 $244.282 $244.282
July July

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
216 Mow alleys 60 HP & Rotary Mower 7' 1.000 $8.312 $8.312 1.20 $8.47 $10.170 $18.482
237 Irrigate Hand Labor & Drip Irrigation System 30.000 $8.131 $243.927 5.00 $8.47 $42.375 $286.301

Total July 31.000 $252.239 $6.000 6.20 $52.545 $310.783 $310.783
August August

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
239 Train/Prune 2.000 $0.347 $0.693 40.00 $8.47 $338.997 $339.690

    Training Supplies Training Ties $1,000.00 acre 0.25 $250.000 $250.000
Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241

237 Irrigate Hand Labor & Drip Irrigation System 24.000 $8.131 $195.141 4.00 $8.47 $33.900 $229.041
239 Train/Prune 2.000 $0.347 $0.693 40.00 $8.47 $338.997 $339.690

    Training Supplies Training Ties $1,000.00 acre 0.25 $250.000 $250.000
Total 

August 28.500 $200.684 $506.000 84.60 $716.978 $1,423.663 $1,423.663
September September

201 Internet service Monthly fee $6.00 1 month 1.00 $6.000 $6.000
239 Train/Prune 2.000 $0.347 $0.693 40.00 $8.47 $338.997 $339.690

    Training Supplies Training Ties $1,000.00 acre 0.25 $250.000 $250.000
204 Apply Herbicide 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.590

   Gramoxone $3.520 pint 1.00 $3.520 $3.520
239 Train/Prune 2.000 $0.347 $0.693 40.00 $8.47 $338.997 $339.690

Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241
    Training Supplies Training Ties $1,000.00 acre 0.25 $250.000 $250.000

Total September 4.917 $8.892 $509.520 81.10 $687.320 $1,205.732 $1,205.732
Oct - Dec Oct - Dec

201 Internet service Monthly fee $6.00 1 month 3.00 $18.000 $18.000
Total October - December 0.000 $0.000 $18.000 0.00 0.000 $18.000 $18.000
Annual Administrative Costs + Taxes Annual

216 Taxes Real Estate Taxes $16.00 1 acre 1.00 $16.000 $16.000
217 Management Management Fee $10.00 1 acre 1.00 $10.000 $10.000
218 Land Cost Net Land Rent $100.00 1 acre 1.00 $100.000 $100.000
219 Miscellaneous Miscellaneous $35.00 1 acre 1.00 $35.000 $35.000
220 Overhead Utilities, Legal, Accounting, Etc. $25.00 1 acre 1.00 $25.000 $25.000
241 Investment Interest on Accumulating Investment $165.64 1 acre 1.00 $165.640 $165.640

Total Annual Administrative Costs + Taxes 0.000 $0.000 $351.640 0.00 $0.000 $351.640 $351.640
Seasonal Costs Seasonal

221 Pick-up 1/2 Ton Pick-up 5.000 $10.563 $52.813 6.00 $8.47 $50.850 $103.662
223 Operating Capital $70.00 1 acre 1.00 $70.000 $70.000

Total Seasonal Costs 5.000 $52.813 $70.000 6.00 $50.850 $173.662 $173.662
TOTALYEAR 1 PLANTING COSTS 120.250 $914.154 $2,995.990 367.00 $3,111.002 $7,021.146 $7,021.146



Blackberry Base Production Sequence. YEAR 2: FIRST HARVEST
   

Month code Type op. Equipment used Materials used Labor used Summary Cumulative
descr. hrs cost/hr eqcost price unit qty matcost hrs cost/hr cost costs costs

YEAR  2: HARVEST
January January

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
3390 Train/Prune Hand Labor & Shears 20.000 $0.347 $6.933 4.80 $8.47 $40.680 $47.61
342 Order Harvest Supplies Yield = 12,000 2.00 $11.26 $22.529 $22.53

Wholesale Percent Production = 95.00%
8 oz - clamshells with labels $0.115 ea 22,800.00 $2,622.000 $2,622.00
Flats (12 - 8-oz clamshells/flat) $0.550 ea 1,900.00 $1,045.000 $1,045.00

Culls Percent Production = 5%
5 - Gallon Cull containers $2.250 ea 150.00             $337.500 $337.50

Total January 20.000 $6.933 $4,010.500 6.80  $63.208 $4,080.64 $4,080.642
February February

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
224 Attend Grower Meetings $25.000 1.00 $25.000 24.00 $8.47 $203.40 $228.40

Apply Fungicide (2x) 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Liqiud Lime Sulfur $10.000 gallon 10.00 $100.000 $100.00

339 Train/Prune Hand Labor & Shears 10.000 $0.347 $3.467 12.00 $8.47 $101.70 $105.17
Total February 10.417 $7.689 $131.000 36.50 $309.338 $448.03 $448.027
March March

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
Remove Plastic Hand (4 workers @ 8 hours/A) 80.00 $8.47 $677.994 $677.99

343 Apply Insecticide 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Capture 2EC $0.520 oz 6.00 $3.120 $3.12

344 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Capture 2EC $0.520 oz 6.00 $3.120 $3.12
Captan 50 WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

343 Set up irrigation system 30HP+Utility Trailer & Hand Labor 0.108 $5.070 $0.548 10.00 $8.47 $84.749 $85.30
346 Irrigate/Fertilize Drip Irrig. System & Fertilizer Injector 3.000 $8.131 $24.393 0.50 $8.47 $4.237 $28.63

   18-18-18 (20 lbs N/month) $0.229 lbs 5.48 $1.255 $1.25
Apply Fertilizer 60Hp Tractor+Air Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Boron (20% Solubor) $1.980 lbs 0.80 $1.584 0.00 $8.47 $0.000 $1.58
304 Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Gramoxone $3.520 quart 1.00 $3.520 $3.52
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Surflan $46.000 quart 2.00 $92.000 $92.00
Total March 5.193 $44.307 $141.599 93.00 $788.185 $974.091 $974.091
April April

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
347 Apply Fungicide 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.22 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.22 0.50 $8.47 $4.241 $8.46

Captan 50 WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

346 Irrigate/Fertilize Drip Irrig. System & Fertilizer Injector 3.000 $8.131 $24.39 0.50 $8.47 $4.237 $28.63
   18-18-18 (20 lbs N/month) $0.229 lbs 100.00 $22.900 $22.90

348 Harvest Preparation 1.74 $8.47 $14.739 $14.74
349 Beehives $75.000 hive 2.00                 $150.000 $150.00

Total April 3.834 $32.84 $279.900 3.24 $27.458 $340.20 $340.196
May May

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
309 Mow Alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.11

Irrigate/Fertilize Drip Irrig. System & Fertilizer Injector 3.000 $8.131 $24.39 0.50 $8.47 $4.237 $28.63
   18-18-18 (20 lbs N/month) $0.229 lbs 100.00 $22.900 $22.90

350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Capture 2 EC $0.520 oz 6.00 $3.120 $3.12
Elevate 50WDG $40.000 lbs 1.50 $60.000 $60.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Captan 50WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Spintor $5.500 oz 4.00 $22.000 $22.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Pristine WG $3.500 oz 20.00 $70.000 $70.00

347 Bird Detterent Management 0.50 $8.47 $4.237 $4.24
337 Irrigate Hand Labor & Drip Irrigation System 30.000 $8.025 $240.74 5.00 $8.47 $42.375 $283.12
349 Beehives (Rental) $75.000 hive 2.00                 $150.000 $150.00

Total May 35.168 $286.182 $365.020 8.60 $72.763 $723.96 $723.965
June June

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
309 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.11
347 Bird Detterent Management 0.50 $8.47 $4.237 $4.24
349 Beehives (Rental) $75.000 hive 2.00                 $150.000 $150.00
350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Elevate 50WDG $40.000 lbs 1.50 $60.000 $60.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Nova 40W $6.000 oz 2.50 $15.000 $15.00
Malathion 57 EC $13.980 lbs 2.00 $27.960 $27.96

337 Irrigate Hand Labor & Drip Irrigation System 24.000 $8.025 $192.59 4.00 $8.47 $33.90 $226.49
Food Safety Costs $143.000 Acre 1.00 $143.000 $143.00

352 Harvest Labor Picking Labor Flats 633.33 $3.250 $2,058.333 $2,058.33
Field Supervisor Flats 633.33 $0.500 $316.667 $316.67
Transporting fruit (5.5 hrs @ 26 days) 14.300 $1.321 $18.890   17.16 $7.00 $120.120 $139.01
Sorting room Flats 633.33  $0.250 $158.333 $158.33
(30days @ 24 hours/day) 720.000 $3.988 $287.148 $287.15
(26days @ 10 hours/day) 260.000 $0.820 $21.309    $21.31
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

309 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.11
Total June 1420.551 $560.22 $471.960 40.36 $2,727.773 $3,759.951 $3,759.951
July July

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
337 Irrigate Hand Labor & Drip Irrigation System 30.000 $8.025 $240.74 5.00 $8.47 $42.375 $283.12
355 Leaf Analysis Hand Labor $5.000 1 acre 1.00 $5.000 $5.00
356 Remove Canes Hand Labor & Shears 8.000 $0.347 $2.77     8.00 $8.47 $67.799 $70.57
309 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.24
350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Kocide $10.000 lbs 2.00 $20.000 $20.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Capture 2EC $0.520 oz 6.00 $3.120 $3.12
347 Bird Detterent Management 0.45 $8.47 $3.814 $3.81

Harvest Labor Picking Labor Flats 633.33 $3.25 $2,058.333 $2,058.33
Field Supervisor Flats 633.33 $0.50 $316.667 $316.67
Transporting fruit (5.5 hrs @ 26 days) 14.300 $1.321 $18.890 17.16 $7.00 $120.120 $139.01
Sorting room Flats 633.33  $0.25 $158.333 $158.33
Cleanup Culls (20 hrs) 20.00 $8.47 $169.498 $169.50
(31days @ 24 hours/day) 744.000 $3.988 $296.720 $296.72
(27days @ 10 hours/day) 270.000 $0.820 $22.128 $22.13
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

Total July 39.751 $617.375 $104.120 68.71 $2,968.307 $3,689.80 $3,689.802
August August

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
309 Mow alleys 60 HP & Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.24
337 Irrigate Hand Labor & Drip. Irrigation system 24.000 $8.025 $192.59 4.00 $8.47 $33.900 $226.49

Harvest Labor Picking Labor Flats 633.33 $3.25 $2,058.333 $2,058.33
Field Supervisor Flats 633.33 $0.50 $316.667 $316.67
Transporting fruit (5.5 hrs @ 27 days) 14.850 $1.321 $19.62 14.85 $7.00 $103.950 $123.57
Sorting room Flats 633.33  $0.25 $158.333 $158.33
Cleanup Culls (20 hrs.) 20.00 $8.47 $169.498 $169.50
(31days @ 24 hours/day) 744.000 $3.988 $296.720 $296.72
(27days @ 10 hours/day) 270.000 $0.820 $22.128 $22.13
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

339 Train/Prune Hand Labor & Shears 2.000 $0.347 $0.69 20.00 $8.47 $169.498 $170.19
    Training Supplies $400.000 acre 0.25 $100.000 $100.00

339 Train/Prune Hand Labor & Shears 2.000 $0.347 $0.69 20.00 $8.47 $169.498 $170.19
    Training Supplies $400.000 acre 0.25 $100.000 $100.00

Total August 24.500 $555.899 $206.000 95.45 $3,198.323 $3,960.22 $3,960.222
September September

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
339 Train/Prune Hand Labor & Shears 2.000 $0.347 $0.69 20.00 $8.47 $169.50 $170.19

    Training Supplies $400.000 acre 0.25 $100.000 $100.00
339 Train/Prune Hand Labor & Shears 2.000 $0.347 $0.69 20.00 $8.47 $169.498 $170.19

    Training Supplies $400.000 acre 0.25 $100.000 $100.00
Total September 4.000 $1.387 $206.000 40.00  $338.997 $546.38 $546.384
October October

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
Total October 0.000 $0.000 $6.000 0.00 $0.000 $6.00 $6.000
November November

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.00
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Gramoxone $3.520 quart 1.00 $3.520 $3.52
357 Repair Trellis 20.00 $8.47 $169.498 $169.50

Total November 0.417 $3.350 $9.520 20.50 $173.739 $186.61 $186.609
December December

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Surflan $46.000 quart 2.00 $92.000 $92.00
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Simizine $3.500 quart 1.50 $5.250 $5.25
Total December 0.000 $6.699 $103.250 1.00 $8.482 $118.431 $118.431
Annual Administrative Costs + Taxes Annual

216 Taxes Real Estate Taxes $16.00 1 acre 1.00 $16.000 $16.00
317 Management Management Fee $10.00 1 acre 1.00 $10.000 $10.00
318 Land Cost Net Land Rent $100.00 1 acre 1.00 $100.000 $100.00
319 Miscellaneous Miscellaneous $35.00 1 acre 1.00 $35.000 $35.00
320 Overhead Utilities, Legal, Accounting, Etc. $25.00 1 acre 1.00 $25.000 $25.00
341 Investment Interest on Accumulating Investment $836.04 1 acre 1.00 $836.040 $836.04

Total Annual Administrative Costs + Taxes 0.000 $0.000 $1,022.040 $1,022.04 $1,022.040
Seasonal Costs Seasonal

321 Pick-up 1/2 Ton Pick-up 5.000 $10.563 $52.813 6.00 $8.47 $50.850 $103.66
323 Operating Capital $70.00 1 acre 1.00 $70.000 $70.00

Total Seasonal Costs $52.813 $70.000 6.00 $50.850 $173.66 $173.662
TOTAL ANNUAL COSTS - 2nd Year 1563.831 $2,175.689 $7,126.909 420.17 $10,727.423 $20,030.02 $20,030.021

Annual Cost Summary
Costs Percent Costs Percent Costs Percent Costs Percent

Annual Production Costs $1,171.65 53.9% $3,122.41 43.8% $2,403.56 22.4% $6,697.61 33.4%
Harvest Costs $1,004.04 46.1% $4,004.50 56.2% $8,323.87 77.6% $13,332.41 66.6%

Total Costs $2,175.69 $7,126.91 $10,727.42 $20,030.02

Apply Insecticide & Fungicide

Apply Fungicide

Apply Fungicide

Apply Fungicide

Apply Insecticide & Fungicide

Apply Fungicide

Apply Fungicide

Refridgerated Truck
Soring/Storage Room Costs

Apply Insecticide & Fungicide

Cooler/Cooling Unit Costs

Apply Insecticide 

Equipment

Refridgerated Truck
Soring/Storage Room Costs

Soring/Storage Room Costs

Material Labor Total

Apply Fungicide

Cooler/Cooling Unit Costs

Cooler/Cooling Unit Costs

Refridgerated Truck

Apply Fungicide

Apply Insecticide



Blackberry Base Production Sequence. YEARS 3 Through 10: FULL HARVEST
   

Month code Type op. Equipment used Materials used Labor used Summary
descr. hrs cost/hr eqcost price unit qty matcost hrs cost/hr cost costs

YEAR  3: HARVEST
January

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
3390 Train/Prune Hand Labor & Shears 30.000 $0.347 $10.400 36.00 $8.47 $305.097 $315.497
342 Order Harvest Supplies Yield = 15,500 2.00 $11.26 $22.529 $22.529

Wholesale Percent Production = 95.0%
8 oz - clamshells with labels $0.115 ea 29,450.00 $3,386.750 $3,386.75
Flats (12 - 8 oz clamshells/flat) $0.550 ea 2,454.17 $1,349.792 $1,349.79

Culls Percent Production = 5.0% $0.000
5 - gallon cull containers $2.250 ea 150 $337.500 $337.500

Total January 0.000 $10.400 $5,080.04 38.00  $327.626 $5,418.068
February

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
224 $25.000 1.00 $25.000 4.80 $8.47 $40.68 $65.680

Apply Fungicide (2x) 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Liqiud Lime Sulfur $10.000 gallon 10.00 $100.000 $100.00

339 Train/Prune Hand Labor & Shears 15.000 $0.347 $5.20 18.00 $8.47 $152.55 $157.749
Total February 15.417 $9.423 $131.000 23.30 $197.469 $337.892
March

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
343 Apply Insecticide 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Capture 2EC $0.520 oz 6.00 $3.120 $3.12
344 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Capture 2EC $0.520 oz 6.00 $3.120 $3.12
Captan 50 WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

343 Set up irrigation system 30HP+Utility Trailer & Hand Labor 0.108 $5.070 $0.548 10.00 $8.47 $84.749 $85.297
346 Irrigate/Fertilize Drip Irrigation System & Fertilizer Injector 3.000 $8.131 $24.393 0.50 $8.47 $4.237 $28.63

   18-18-18 (30 lbs N/month) $0.229 lbs 5.48 $1.255 $1.25
Apply Fertilizer 60Hp Tractor+Air Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Boron (20% Solubor) $1.980 lbs 0.80 $1.584 0.00 $8.47 $0.000 $1.58
304 Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Gramoxone $3.520 quart 1.00 $3.520 $3.52
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Surflan $46.000 quart 2.00 $92.000 $92.00
Total March 5.193 $44.307 $141.599 13.00 $110.191 $296.097
April

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
347 Apply Fungicide 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.22 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.22 0.50 $8.47 $4.241 $8.46

Captan 50 WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

346 Irrigate/Fertilize Drip Irrigation System & Fertilizer Injector 3.000 $8.131 $24.39 0.50 $8.47 $4.237 $28.63
   18-18-18 (20 lbs N/month) $0.350 lbs 110.00 $38.500 $38.50

348 Harvest Preparation 2.00 $8.47 $16.950 $16.950
349 Beehives $75.000 hive 2.00            $150.000 $150.000

Total April 3.834 $32.84 $295.500 3.50 $29.669 $358.007
May

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
309 Mow Alleys 60 HP + Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.106

Irrigate/Fertilize Drip Irrigation System & Fertilizer Injector 3.000 $8.131 $24.39 0.50 $8.47 $4.237 $28.63
   18-18-18 (20 lbs N/month) $0.400 lbs 110.00 $44.000 $44.00

350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Capture 2 EC $0.520 oz 6.00 $3.120 $3.12
Elevate 50WDG $40.000 lbs 1.50 $60.000 $60.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Captan 50WP $4.000 lb 4.00 $16.000 $16.00
Nova 40W $6.000 oz 2.50 $15.000 $15.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Spintor $5.500 oz 4.00 $22.000 $22.00

60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46
Pristine WG $3.500 oz 20.00 $70.000 $70.00

347 Bird Detterent Management 0.50 $8.47 $4.237 $4.237
Irrigate Hand Labor & Irrigation System 30.000 $8.131 $243.93 5.00 $8.47 $42.375 $286.301

349 Beehives (Rental) $75.000 hive 2.00            $150.000 $150.000
Total May 35.168 $289.365 $386.120 8.60 $72.763 $748.248
June

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
309 Mow alleys 60 HP + Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.106
347 Bird Detterent Management 0.50 $8.47 $4.237 $4.237
349 Beehives (Rental) $75.000 hive 2.00 $150.000  $150.000
350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Elevate 50WDG $40.000 lbs 1.50 $60.000 $60.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Nova 40W $6.000 oz 2.50 $15.000 $15.00
Malathion 57 EC $13.980 lbs 2.00 $27.960 $27.96

337 Irrigate Hand Labor & Drip Irrigation System 24.000 $8.131 $195.14 4.00 $8.47 $33.90 $229.04
Food Safey Costs $143.000 acre 1.00 $143.000 $143.00

352 Harvest Labor Picking Labor Flats 818.06 $3.250 $2,658.681 $2,658.68
Field Supervisor Flats 818.06 $0.500 $409.028 $409.03
Transporting fruit (5.5 hrs @ 26 days) 14.300 $1.321 $18.890 17.16 $7.00 $120.120 $139.01
Sorting room Flats 818.06  $0.250 $204.514 $204.51
(30days @ 24 hours/day) 720.000 $3.988 $287.148 $287.15
(26days @ 10 hours/day) 260.000 $0.820 $21.309 $21.31
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

309 Mow alleys 60 HP + Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $4.95 $9.106
Total June 1420.551 $562.765 $471.96 40.36 $3,466.662 $4,501.386
July

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
337 Irrigate Hand Labor & Drip Irrigation System 30.000 $8.131 $243.93 5.00 $8.47 $42.375 $286.301
355 Leaf Analysis Hand Labor $5.000 1 acre 1.00 $5.000 $5.000
356 Remove Canes Hand Labor & Shears 8.000 $0.347 $2.77 $0.000 1 acre 1.00 $0.000 8.00 $8.47 $67.799 $70.573
309 Mow alleys 60 HP + Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241
350 60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Kocide $10.000 lbs 2.00 $20.000 $20.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Pristine WG $3.500 oz 20.00 $70.000 $70.00
60 HP & PTO Blast Sprayer 0.417 $10.126 $4.223 0.50 $8.47 $4.241 $8.46

Capture 2EC $0.520 oz 6.00 $3.120 $3.12
347 Bird Detterent Management 0.50 $8.47 $4.237 $4.237

Harvest Labor Picking Labor Flats 818.06 $3.250 $2,658.681 $2,658.68
Field Supervisor Flats 818.06 $0.500 $409.028 $409.03
Transporting fruit (5.5 hrs @ 26 days) 14.300 $1.321 $18.890 17.16 $7.00 $120.120 $139.01
Sorting room Flats 818.06  $0.250 $204.514 $204.51
Cleanup Culls (20 hrs.) 20.00 8.47 $169.498 $169.50
(31days @ 24 hours/day) 744.000 $3.988 $296.720 $296.72
(27days @ 10 hours/day) 270.000 $0.820 $22.128 $22.13
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

Total July 39.751 $620.558 $104.120 68.76 $3,707.620 $4,432.298
August

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
309 Mow alleys 60 HP + Rotary Mower 7' 0.500 $8.312 $4.156 0.60 $8.47 $5.085 $9.241
337 Irrigate Hand Labor & Drip. Irrigation system 24.000 $8.131 $195.14 4.00 $8.47 $33.900 $229.041

Harvest Labor Picking Labor Flats 818.06 $3.250 $2,658.681 $2,658.68
Field Supervisor Flats 818.06 $0.500 $409.028 $409.03
Transporting fruit (5.5 hrs @ 27 days) 14.300 $1.321 $18.89 17.16 $7.00 $120.120 $139.01
Sorting room Flats 818.06  $0.250 $204.514 $204.51
Cleanup Culls (20 hrs.) 20.00 $8.475 $169.498 $169.50
(31days @ 24 hours/day) 744.000 $3.988 $296.720 $296.72
(27days @ 10 hours/day) 270.000 $0.820 $22.128 $22.13
(miles of use:4/wk @100mi/trip) 400.000 $0.378 $19.297 16.00 $8.47 $13.560 $32.86

339 Train/Prune Hand Labor & Shears 30.000 $0.347 $10.40 36.00 $8.47 $305.097 $315.497
    Training Supplies $400.000 acre 0.25 $100.000 $100.000

339 Train/Prune Hand Labor & Shears 15.000 $0.347 $5.20 36.00 $8.47 $305.10 $310.297
    Training Supplies $400.000 acre 0.25 $100.000 $100.000

Total August 24.500 $571.932 $206.000 129.76 $4,224.580 $5,002.512
September

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
339 Train/Prune 15.000 $0.347 $5.21 36.00 $8.47 $305.097 $310.302

    Training Supplies $400.000 acre 0.25 $100.000 $100.000
339 Train/Prune Hand Labor & Shears 15.000 $0.347 $5.20 36.00 $8.47 $305.097 $310.297

    Training Supplies $400.000 acre 0.25 $100.000 $100.000
Total September 30.000 $10.405 $206.000 72.00 $610.194 $826.599
October

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
Total October 0.000 $0.000 $6.000 0.00 $0.000 $6.000
November

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Gramoxone $3.520 quart 1.00 $3.520 $3.52
357 Repair Trellis 20.00 $8.47 $169.498 $169.498

Total November 0.417 $3.350 $9.520 20.50 $173.739 $186.609
December

301 Internet service Monthly fee $6.000 1 month 1.00 $6.000 $6.000
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Surflan $46.000 quart 2.00 $92.000 $92.00
Apply Herb 60 HP & Boom Sprayer 7' 0.417 $8.033 $3.350 0.50 $8.47 $4.241 $7.59

Simizine $3.500 quart 1.50 $5.250 $5.25
Total December 0.000 $6.699 $103.250 1.00 $8.482 $118.431
Annual Administrative Costs + Taxes

216 Taxes Real Estate Taxes $16.00 1 acre 1.00 $16.00 $16.000
317 Management Management Fee $10.00 1 acre 1.00 $10.00 $10.000
318 Land Cost Net Land Rent $100.00 1 acre 1.00 $100.00 $100.000
319 Miscellaneous Miscellaneous $35.00 1 acre 1.00 $35.00 $35.000
320 Overhead Utilities, Legal, Accounting, Etc. $25.00 1 acre 1.00 $25.00 $25.000
341 Investment Interest on Accumulating Investment $836.040 1 acre 1.00 $836.04 $836.040

Total Annual Administrative Costs + Taxes $1,022.04 $0.000 $1,022.040
Seasonal Costs

321 Pick-up 1/2 Ton Pick-up 5.000 $10.563 $52.813 6.00 $8.47 $50.850 $103.662
323 Operating Capital $70.00 1 acre 1.00 $70.00 $70.000

Total Seasonal Costs $52.813 $70.00 6.00 $50.850 $173.662
TOTAL ANNUAL COSTS - 3rd Year $2,214.854 $8,233.151 424.79 $12,979.844 $23,427.849

Annual Cost Summary
Costs Percent Costs Percent Costs Percent Costs

Annual Production Costs 52.1% 38.4% 24.4% $7,476.43
Harvest Costs 47.9% 61.6% 75.6% $15,951.42

Total Costs $23,427.85

Soring/Storage Room Costs
Refridgerated Truck

Cooler/Cooling Unit Costs
Soring/Storage Room Costs
Refridgerated Truck

Cooler/Cooling Unit Costs

Attend Grower Meetings 

Cooler/Cooling Unit Costs

Apply Fungicide

Refridgerated Truck

Apply Insecticide & Fungicide

Apply Fungicide

Apply Insecticide & Fungicide

Apply Fungicide

Apply Fungicide

Apply Fungicide

Equipment Material Labor Total

Apply Insecticide 

Apply Fungicide

Apply Insecticide

Soring/Storage Room Costs

Apply Insecticide & Fungicide

Apply Fungicide

$3,163.18
$9,816.67

$12,979.84

$1,154.14
$1,060.71

$2,214.85

$3,159.11
$5,074.04

$8,233.15



Year & Equipment Material Labor Total Year & Labor
Month Costs Costs Costs Costs Month (Hours)
Prep Year Prep Year
January 0.00 0.00 0.00 $0.00 January 0.00
February 0.00 25.00 40.68 $65.68 February 4.80
March 0.00 0.00 0.00 $0.00 March 0.00
April 0.00 8.00 8.47 $16.47 April 1.00
May 22.93 47.73 231.54 $302.20 May 27.32
June 2.60 6.00 3.18 $11.78 June 0.38
July 2.60 6.00 3.18 $11.78 July 0.38
August 2.60 6.00 3.18 $11.78 August 0.38
September 2.60 6.00 3.18 $11.78 September 0.38
October 0.00 6.00 0.00 $6.00 October 0.00
November 0.00 6.00 0.00 $6.00 November 0.00
December 0.00 4,049.90 14.08 $4,063.98 December 1.25
Annual Charges 0.00 186.00 0.00 $186.00 Seasonal Charges 2.40
Seasonal Charges 21.13 70.00 20.34 $111.46 Total Prep Year 38.27
Total Prep Year $54.44 $4,422.63 $327.83 $4,804.90 $4,804.90 First Year
First Year January 0.00
January 0.00 6.00 0.00 $6.00 February 9.80
February 0.00 41.20 83.05 $124.25 March 49.20
March 102.97 1,065.00 416.97 $1,584.93 April 120.40
April 68.71 385.44 1,021.08 $1,475.23 May 5.10
May 28.55 31.19 43.22 $102.96 June 4.60
June 199.30 6.00 38.98 $244.28 July 6.20
July 252.24 6.00 52.54 $310.78 August 84.60
August 200.68 506.00 716.98 $1,423.66 September 81.10
September 8.89 509.52 687.32 $1,205.73 October 0.00
October 0.00 6.00 0.00 $6.00 November 0.00
November 0.00 6.00 0.00 $6.00 December 0.00
December 0.00 6.00 0.00 $6.00 Seasonal Charges 6.00
Annual Charges 0.00 351.64 0.00 $351.64 Total First Year 367.00
Seasonal Charges 52.81 70.00 50.85 $173.66 Second Year
Total First Year $914.15 $2,995.99 $3,111.00 $7,021.15 $7,021.15 January 6.80
Second Year February 36.50
January 6.93 4,010.50 63.21 $4,080.64 March 93.00
February 7.69 131.00 309.34 $448.03 April 3.24
March 44.31 141.60 788.18 $974.09 May 8.60
April 32.84 279.90 27.46 $340.20 June 40.36
May 286.18 365.02 72.76 $723.96 July 68.71
June 560.22 471.96 2,727.77 $3,759.95 August 95.45
July 617.37 104.12 2,968.31 $3,689.80 September 40.00
August 555.90 206.00 3,198.32 $3,960.22 October 0.00
September 1.39 206.00 339.00 $546.38 November 20.50
October 0.00 6.00 0.00 $6.00 December 1.00
November 3.35 9.52 173.74 $186.61 Seasonal Charges 6.00
December 6.70 103.25 8.48 $118.43 Total Second Year 420.17
Annual Charges 0.00 1,022.04 0.00 $1,022.04 Third Year
Seasonal Charges 52.81 70.00 50.85 $173.66 January 38.00
Total Second Year $2,175.69 $7,126.91 $10,727.42 $20,030.02 $20,030.02 February 23.30
Third Year March 13.00
January 10.40 5,080.04 327.63 5,418.07 April 3.50
February 9.42 131.00 197.47 337.89 May 8.60
March 44.31 141.60 110.19 296.10 June 40.36
April 32.84 295.50 29.67 358.01 July 68.76
May 289.37 386.12 72.76 748.25 August 129.76
June 562.76 471.96 3,466.66 4,501.39 September 72.00
July 620.56 104.12 3,707.62 4,432.30 October 0.00
August 571.93 206.00 4,224.58 5,002.51 November 20.50
September 10.41 206.00 610.19 826.60 December 1.00
October 0.00 6.00 0.00 6.00 Seasonal Charges 6.00
November 3.35 9.52 173.74 186.61 Total Third Year 424.79
December 6.70 103.25 8.48 118.43
Annual Charges 0.00 1,022.04 0.00 1,022.04
Seasonal Charges 52.81 70.00 50.85 173.66
Total Third Year $2,214.85 $8,233.15 $12,979.84 $23,427.85 $23,427.85
Total Costs Year 4 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 5 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 6 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 7 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 8 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 9 $2,214.85 $8,233.15 $12,979.84 $23,427.85
Total Costs Year 10 $2,214.85 $8,233.15 $12,979.84 $23,427.85
     

Monthly Cost Estimates for Blackberry Production, Harvest and Markeeting Monthly Labor Estimates



 
Percent of Crop Marketed:

Wholesale 95.0%

Culls 5.0%

Wholesale 
Market 
($/flat)

Base Yield 15,500.0    (pounds)  1,473           1,963             2,454              2,945           3,436           
Marketable Yield 14,725.0    (pounds) 7.20 ($7,004.56) ($6,381.19) ($5,757.83) ($5,134.47) ($4,511.11)

29,450.0    8 oz Clamshells 9.60 ($3,470.55) ($1,669.19) $132.18 $1,933.54 $3,734.91
2,454.2    flats 12.00 $63.46 $3,042.82 $6,022.19 $9,001.56 $11,980.92

14.40 $3,597.47 $7,754.83 $11,912.20 $16,069.57 $20,226.94
16.80 $7,131.47 $12,466.84 $17,802.21 $23,137.58 $28,472.96

Yield Variation  (+/- of Base Yield) 20.0% 95.00% Wholesale 5.00% Culls

Total Yield 
(Lbs)

Marketable 
Yield   (Lbs)

Marketable 
Yield      (Flats)

Wholesale 

Market ($/lb)

Base Yield - 40.0% 9,300.0 8,835.0 1,472.5  8,835           11,780           14,725            17,670         20,615         
Base Yield - 20.0% 12,400.0 11,780.0 1,963.3 1.2000 ($7,004.56) ($6,381.19) ($5,757.83) ($5,134.47) ($4,511.11)
Base Yield 15,500.0 14,725.0 2,454.2 1.6000 ($3,470.55) ($1,669.19) $132.18 $1,933.54 $3,734.91
Base Yield + 20.0% 18,600.0 17,670.0 2,945.0 2.0000 $63.46 $3,042.82 $6,022.19 $9,001.56 $11,980.92
Base Yield + 40.0% 21,700.0 20,615.0 3,435.8 2.4000 $3,597.47 $7,754.83 $11,912.20 $16,069.57 $20,226.94

2.8000 $7,131.47 $12,466.84 $17,802.21 $23,137.58 $28,472.96
95.00% Wholesale 5.00% Culls

Prices Received: Wholesale Price $12.00 $/Flat
$1.000 $/8 oz  Clamshell Gross Returns for Varying Marketable Yields -- $/Flat
$2.000 $/lb

Cull Price $0.000 $/lb Yield/A 
(flats)

Wholesale 
Price

Cull      
Price Total Costs Gross 

Revenues Returns

Wholesale Price Variation (+/- of Base Price) 20.0% Equip Materials Labor

////////////// ///////////////// ///////////////// ////////////////// /////////////////// ////////////////// ///////////////////// ///////////////// 1,473 $7.200 $0.00 $2,215 $6,339 $9,053 $17,607 $10,602 ($7,005)
1,963 $9.600 $0.00 $2,215 $7,286 $11,017 $20,517 $18,848 ($1,669)
2,454 $12.000 $0.00 $2,215 $8,233 $12,980 $23,428 $29,450 $6,022
2,945 $14.400 $0.00 $2,215 $9,180 $14,943 $26,339 $42,408 $16,070

Equipment Materials Labor 3,436 $16.800 $0.00 $2,215 $10,128 $16,907 $29,249 $57,722 $28,473
$2,214.85 $3,159.11 $3,163.18 95.00% Wholesale 5.00% Culls

////////////// ///////////////// ///////////////////// ///////////////// /////////////////// ////////////////// ///////////////////// /////////////////
Base Yield - 40.0% Base Price - 40.0%

Prices Received: Wholesale Price: $1.20000 ($/pound) $7.20 ($/Flat)
Cull Price: $0.00000 ($/pound)

Yield/A 
(lbs.)

Wholesale 
Price

Cull      
Price

Total Costs Gross 
Revenues Returns

Market 
Yield/A

Wholesale 
Yield/A Total Costs Gross 

Revenues Net Returns Equip Materials Labor

(lbs) (Flats) Equip Materials Labor 8,835 $1.2000 $0.00 $2,215 $6,339 $9,053 $17,607 $10,602 ($7,005)
8,835 1,472.50 $2,214.85 $6,338.53 $9,053.19 $17,606.58 $10,602.02 ($7,004.56) 11,780 $1.6000 $0.00 $2,215 $7,286 $11,017 $20,517 $18,848 ($1,669)

11,780 1,963.34 $2,214.85 $7,285.84 $11,016.53 $20,517.22 $14,136.03 ($6,381.19) 14,725 $2.0000 $0.00 $2,215 $8,233 $12,980 $23,428 $29,450 $6,022
14,725 2,454.17 $2,214.85 $8,233.15 $12,979.86 $23,427.87 $17,670.04 ($5,757.83) 17,670 $2.4000 $0.00 $2,215 $9,180 $14,943 $26,338 $42,408 $16,070
17,670 2,945.01 $2,214.85 $9,180.46 $14,943.20 $26,338.51 $21,204.04 ($5,134.47) 20,615 $2.8000 $0.00 $2,215 $10,128 $16,907 $29,249 $57,722 $28,473
20,615 3,435.84 $2,214.85 $10,127.77 $16,906.54 $29,249.16 $24,738.05 ($4,511.11) 95.00% Wholesale 5.00% Culls

Base Yield - 20.0% Base Price - 40.0%

Prices Received: Wholesale Price: $1.60000 ($/pound) $9.60 ($/Flat)
Cull Price: $0.00000 ($/pound)

Market 
Yield/A

Wholesale 
Yield/A Total Costs Gross 

Revenues Net Returns

(lbs) (Flats) Equip Materials Labor
8,835 1,472.50 $2,214.85 $6,338.53 $9,053.19 $17,606.58 $14,136.03 ($3,470.55)

11,780 1,963.34 $2,214.85 $7,285.84 $11,016.53 $20,517.22 $18,848.04 ($1,669.19)
14,725 2,454.17 $2,214.85 $8,233.15 $12,979.86 $23,427.87 $23,560.05 $132.18
17,670 2,945.01 $2,214.85 $9,180.46 $14,943.20 $26,338.51 $28,272.06 $1,933.54
20,615 3,435.84 $2,214.85 $10,127.77 $16,906.54 $29,249.16 $32,984.07 $3,734.91

////////////// ///////////////// ///////////////// ////////////////// /////////////////// ////////////////// ///////////////////// /////////////////

 Base Yield Base Price

Prices Received: Wholesale Price $2.0000 ($/pound) $12.00 ($/Flat)
Cull Price $0.0000 ($/pound)

Market 
Yield/A

Wholesale 
Yield/A Total Costs Gross 

Revenues Net Returns

(lbs) (Flats) Equip Materials Labor
8,835 1,472.50 $2,214.85 $6,338.53 $9,053.19 $17,606.58 $17,670.04 $63.46

11,780 1,963.34 $2,214.85 $7,285.84 $11,016.53 $20,517.22 $23,560.05 $3,042.82
14,725 2,454.17 $2,214.85 $8,233.15 $12,979.86 $23,427.87 $29,450.06 $6,022.19
17,670 2,945.01 $2,214.85 $9,180.46 $14,943.20 $26,338.51 $35,340.07 $9,001.56
20,615 3,435.84 $2,214.85 $10,127.77 $16,906.54 $29,249.16 $41,230.08 $11,980.92

////////////// ///////////////// ///////////////// ////////////////// /////////////////// ////////////////// ///////////////////// /////////////////

Base Yield + 20.0% Base Price + 20.0%

Prices Received: Wholesale Price $2.40000 ($/pound) $14.40 ($/Flat)
Cull Price $0.00000 ($/pound)

Market 
Yield/A

Wholesale 
Yield/A Total Costs Gross 

Revenues Net Returns

(lbs) (Flats) Equip Materials Labor
8,835 1,472.50 $2,214.85 $6,338.53 $9,053.19 $17,606.58 $21,204.04 $3,597.47

11,780 1,963.34 $2,214.85 $7,285.84 $11,016.53 $20,517.22 $28,272.06 $7,754.83
14,725 2,454.17 $2,214.85 $8,233.15 $12,979.86 $23,427.87 $35,340.07 $11,912.20
17,670 2,945.01 $2,214.85 $9,180.46 $14,943.20 $26,338.51 $42,408.08 $16,069.57
20,615 3,435.84 $2,214.85 $10,127.77 $16,906.54 $29,249.16 $49,476.10 $20,226.94

////////////// ///////////////// ///////////////// ////////////////// /////////////////// ////////////////// ///////////////////// /////////////////

Base Yield + 40.0% Base Price + 40.0%

Prices Received: Wholesale Price $2.80000 ($/pound) $16.80 ($/Flat)
Cull Price $0.00000 ($/pound)

Market 
Yield/A

Wholesale 
Yield/A Total Costs Gross 

Revenues Net Returns

(lbs) (Flats) Equip Materials Labor
8,835 1,472.50 $2,214.85 $6,338.53 $9,053.19 $17,606.58 $24,738.05 $7,131.47

11,780 1,963.34 $2,214.85 $7,285.84 $11,016.53 $20,517.22 $32,984.07 $12,466.84
14,725 2,454.17 $2,214.85 $8,233.15 $12,979.86 $23,427.87 $41,230.08 $17,802.21
17,670 2,945.01 $2,214.85 $9,180.46 $14,943.20 $26,338.51 $49,476.10 $23,137.58
20,615 3,435.84 $2,214.85 $10,127.77 $16,906.54 $29,249.16 $57,722.12 $28,472.96

Sensitivity Analysis: Estimated Returns to Land & Management/Acre for Varying Prices & Yields

Base Costs that do not change due to Yield Variations

Yield Distribution

Gross Returns for Varying Marketable Yields -- $/lb

Sensitivity Analysis: Estimated Returns Varying Prices & Yields -- $/flat

Sensitivity Analysis: Estimated Returns Varying Prices & Yields -- $/lb

Annual Growing Costs

 Marketable Yield per Acre                                                 (Flats)

Annual Growing Costs

Annual Growing Costs

  Yield per Acre                                                                   (Pounds)

Annual Growing Costs

Annual Growing Costs

Annual Growing Costs

Annual Growing Costs



Breakeven and Net Present Value Analysis

Prices Received By Growers:
Wholesale Price $/Flat $12.00

$/8 0z Clamshell 1.000
$/lb 2.000

Cull Price $/lb $0.00
Percent of Crop Marketed Through:
Wholesale Market 95.00%
Culled 5.00%

Calculated by dollars per pound

Yr

Total 
Yield/A Culls

Equipment & 
Machinery 
Purchases

Total Costs Revenue Net Cash 
Flow

Discount 
Factor

(Lbs) (Lbs) (Flats) (Lbs) Equip Materials Labor $ 6% Year 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

0 0 0 0 0 54 4,423 328 $0 $4,805 $0 ($4,805) ($4,805) 1.000 ($4,805) 0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1 0 0 0 0 914 2,996 3,111 $4,568 $11,589 $0 ($11,589) ($16,394) 0.943 ($10,928) 1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909
2 12,000 11,400 1,900.0 600 2,176 7,127 10,727 $10,200 $30,230 $22,800 ($7,430) ($23,824) 0.890 ($6,613) 2 0.980 0.961 0.943 0.925 0.907 0.890 0.873 0.857 0.842 0.826
3 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($17,801) 0.840 $5,059 3 0.971 0.942 0.915 0.889 0.864 0.840 0.816 0.794 0.772 0.751
4 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($11,779) 0.792 $4,770 4 0.961 0.924 0.888 0.855 0.823 0.792 0.763 0.735 0.708 0.683
5 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($5,757) 0.747 $4,499 5 0.951 0.906 0.863 0.822 0.784 0.747 0.713 0.681 0.650 0.621
6 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $265 0.705 $4,246 6 0.942 0.888 0.837 0.790 0.746 0.705 0.666 0.630 0.596 0.564
7 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $6,287 0.665 $4,005 7 0.933 0.871 0.813 0.760 0.711 0.665 0.623 0.583 0.547 0.513
8 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $12,309 0.627 $3,776 8 0.923 0.853 0.789 0.731 0.677 0.627 0.582 0.540 0.502 0.467
9 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $18,331 0.592 $3,565 9 0.914 0.837 0.766 0.703 0.645 0.592 0.544 0.500 0.460 0.424
10 15,500 14,725 2,454.2 775 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $24,354 0.558 $3,360 10 0.905 0.820 0.744 0.676 0.614 0.558 0.508 0.463 0.422 0.386

Total 20,863 80,411 118,005 $14,768 $234,046 $258,400 $24,354  $10,933

Year 1 = 1/10th of the cost of blast sprayer, drip irrigation system, well, fertilizer injector, 
plastic layer/fumigator and pruning equiment

Year 2 = 1/10th of the cost of a storage/sorting room, cooling unit, and used refrigerated truck

Check
Calculated by dollars per flat   

Yr

Total 
Yield/A Culls

Equipment & 
Machinery 
Purchases

Total Costs Revenue Net Cash 
Flow

Discount 
Factor

(Lbs) (Lbs) (Flats) (Lbs) Equip Materials Labor $ 6% Year 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

0 0 0 0 0 54 4,423 328 $0 $4,805 $0 ($4,805) ($4,805) 1.000 ($4,805) 0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1 0 0 0 0 914 2,996 3,111 $4,568 $11,589 $0 ($11,589) ($16,394) 0.943 ($10,928) 1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909
2 12,000.0 11,400.0 1,900.0 600.0 2,176 7,127 10,727 $10,200 $30,230 $22,800 ($7,430) ($23,824) 0.890 ($6,613) 2 0.980 0.961 0.943 0.925 0.907 0.890 0.873 0.857 0.842 0.826
3 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($17,801) 0.840 $5,059 3 0.971 0.942 0.915 0.889 0.864 0.840 0.816 0.794 0.772 0.751
4 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($11,779) 0.792 $4,770 4 0.961 0.924 0.888 0.855 0.823 0.792 0.763 0.735 0.708 0.683
5 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 ($5,757) 0.747 $4,499 5 0.951 0.906 0.863 0.822 0.784 0.747 0.713 0.681 0.650 0.621
6 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $265 0.705 $4,246 6 0.942 0.888 0.837 0.790 0.746 0.705 0.666 0.630 0.596 0.564
7 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $6,287 0.665 $4,005 7 0.933 0.871 0.813 0.760 0.711 0.665 0.623 0.583 0.547 0.513
8 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $12,309 0.627 $3,776 8 0.923 0.853 0.789 0.731 0.677 0.627 0.582 0.540 0.502 0.467
9 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $18,332 0.592 $3,565 9 0.914 0.837 0.766 0.703 0.645 0.592 0.544 0.500 0.460 0.424
10 15,500.0 14,725.0 2,454.2 775.0 2,215 8,233 12,980 $0 $23,428 $29,450 $6,022 $24,354 0.558 $3,360 10 0.905 0.820 0.744 0.676 0.614 0.558 0.508 0.463 0.422 0.386

Total 20,863 80,411 118,005 $14,768 $234,046 $258,400 $24,354  $10,933

Year 1 = 1/10th of the cost of blast sprayer, drip irrigation system, well, fertilizer injector, 
plastic layer/fumigator and pruning equiment

Year 2 = 1/10th of the cost of a storage/sorting room, cooling unit, and used refrigerated truck

Table of Discount Rate Factors

Table of Discount Rate Factors

Present Value 
of Net Cash 

Flow

Present Value 
of Net Cash 

Flow

Wholesale Yield per 
Acre

Wholesale Yield per 
Acre Annual Growing Costs Accumulated 

Net Cash 
Flow

Annual Growing Costs Accumulated 
Net Cash 

Flow
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SRSFC Sponsored Blackberry County Extension Agent Training 
August 4-5, 2009 

Enterprise Budgets  
Charles Safley  

Agricultural & Resource Economics, NC State 
EXCEL Program: Cost of Producing, Harvesting and Marketing Blackberries in the  
        Southeastern United States 
 
       Developed by Charles Safley, ARE, NCSU 
        Gina Fernandez, Hort. Science, NCSU 
        Derek Inhen, ARE, NCSU 
 
A. Protected Cells 

1. Protected Cells 
i. Each worksheet is password protected 

ii. Users cannot change any value, formula or text in any Protected Cell. 
a. Prevents user from corrupting the budget program 
b. Enhances the security of the budget program 

2. Unprotected Cells 
i. Unprotected Cells are highlighted in light blue 

ii. Values in the “blue cells” are values that the user can either accept or replace with 
their own estimates.  

iii. Any change made to any “blue cell” will automatically cause the cost estimates in 
the budget to change.  

 
B. Budget Handout Section (First 10 EXCEL Worksheets – purple tabs) 

 
These worksheets were developed to aid specialists and agents prepare blackberry budget 
handouts to support their Extension meetings and programs.  
 
1. HO Cover Worksheet 

i. General information about the budget  
ii. Lists typical caveats, e.g.  

a. Budgets are only guides 
b. Every grower should develop their own budget/cost estimates 
c. Develop a market first, etc 

iii. Spray schedule 
a. Mention of product names does not constitute a guarantee or warranty 
b. SRSFC web site for the spray schedule 

iv. Contents of Budget Handout (if all of the worksheets are printed) 
 

2. HO Assumptions Worksheet 
i. Presents the values of “key” factors, e.g. yields, blackberry prices, fuel and labor 

costs, etc., which were used to develop the budget. 
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ii. Allows the user to quickly change these “key” input values to either reflect current 
market conditions or local situations. 

iii. These “key” values were selected because the values change frequently, e.g. fuel 
prices; vary from region to region, e.g. labor costs and blackberry prices; or vary 
from grower to grower, e.g. yield and cull rates.  

iv. These values are also the factors growers typically ask about when a new budget is 
presented to them. 

v. Users also have the option of making more detailed changes to the budget by 
inputting their own estimates into the Equipment, Materials, Labor and Production 
Cost worksheets in the Budget Program Section. 

vi. The user can also record the date the budget was updated and either who updated the 
budget or the grower for whom the budget was developed. 
 

3. HO Prep Worksheet 
i. Presents monthly equipment, material, and labor cost estimates by operation for 

those activities associated with preparing the site for planting. 
ii. More detailed input and cost information is presented in the Prep Worksheet in the 

Budget Program Section. 
 

4. HO Year 1 Worksheet 
i. Presents monthly equipment, material, and labor cost estimates by operation for the 

first year of production when the blackberries are planted.  
ii. More detailed input and cost information is presented in the Year 1 Worksheet in the 

Budget Program Section. 
 

5. HO Year 2 Worksheet 
i. Presents monthly equipment, material, and labor cost estimates by operation for the 

second year of production when blackberries are first harvested.  
ii. The marketable yield is shown in both pounds and number of flats at the top of the 

worksheet. These values are also updated automatically when the total yield and 
percentage of marketable berries are changed in the HO Assumptions worksheet. 

iii. More detailed input and cost information is presented in the Year 2 Worksheet in the 
Budget Program Section. 
 

6. HO Year 3 Worksheet 
i. Presents monthly equipment, material, and labor cost estimates by operation for the 

third through tenth year of production assuming a full harvest in each year.  
ii. The marketable yield is shown in both pounds and number of flats at the top of the 

worksheet.  
iii. More detailed input and cost information is presented in the Year 3 Worksheet in the 

Budget Program Section. 
 

7. HO Summary Worksheet 
i. Summarizes the monthly and annual equipment, material, and labor cost estimates.  

ii. Total monthly cost estimates typically used for monthly cash flow estimates. 
iii. Has a column for growers to write in their own cost estimates. 
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8. HO Labor Worksheet 

i. Summarizes the monthly labor requirements needed for blackberry production.  
ii. These labor estimates do not include harvest labor because it was assumed that the 

pickers would be paid on a piece-rate basis. 
iii. Has a column for growers to write in their own cost estimates. 

 
9. HO Returns Worksheet 

i. Presents several sensitivity analyses. 
a. Estimated returns per acre for varying yields and wholesale prices per flat 
b. Estimated returns per acre for varying yields and wholesale prices per pound 
c. Estimated costs, gross revenues and net returns for varying yields and wholesale 

prices per flat 
d. Estimated costs, gross revenues and net returns for varying yields and wholesale 

prices per pound 
ii. The degree of variation in yields and prices can be changed in the Sensitivity 

Analysis Worksheet in the Budget Program Section. 
 

10. HO Invest Worksheet 
i. Presents an investment analysis for the 10 year production cycle. 

a. Total accumulated cash flow over the 10 year period 
b. Payback period 
c. Net present value 

ii. Adjustments: 
a. Check the payback period, i.e. the year in which the accumulated cash flow 

changes from a negative number to a positive number. If the changes made in the 
budget result in a change in the payback year, enter the new year in the “blue 
cell”. 

b. The discount rate factors can be changed in the Investment Analysis Worksheet in 
the Budget Program Section. 

iii. Footnotes: 
a. Footnote 2: Lists the equipment purchased in the second year and how the costs 

were allocated in the budget. 
b. Footnote 3: Lists the refrigeration equipment purchased in the third year and how 

the costs were allocated in the budget. 

 

C. Budget Program Section (Second 10 EXCEL Worksheets – yellow tabs) 
1. Machinery Worksheet 

i. Users can change the purchase price of the equipment as well as the estimated years 
the equipment will be owned and the total number of hours (or the total number of 
miles) it will be used annually. 

ii. Users can make the same changes for the cooling and sorting rooms.  
Note: The cooling costs are based on the costs of the “used” cooling unit. 

iii. Users can changes the estimated electricity costs ($/hour) needed to operate the 
cooling and sorting rooms. 
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iv. The estimated costs per hour are summarized in the last columns of the worksheet: 
a. Fixed cost/hour: Column R 
b. Variable cost/hour: column S 
c. Total cost/ hour: Column T 

v. Total Ownership, or Fixed, Costs are based solely on insurance and taxes and does 
not include depreciation. This is because the investment analysis is based on the 
projected cash flow of the blackberry operation and depreciation is not a cash cost. 
In this situation, the equipment was assumed to be purchased in the year it is first 
needed and sold at its salvage value at the end of its useful life. 
 

2. Materials Worksheet 
i. Lists inputs, application or usage rates, costs/unit, costs/acre and costs/10 acres 

ii. The following changes can be made in this worksheet: 
a. Chemicals: Application rates and cost/unit   
b. V Trellis: The number of units (rate) needed per acre and the price per unit 
c. General Items: The number of units (rate) needed per acre and the price per unit 
d. Food Safety: The costs of field sanitation units and a third party GAP 

Certification  
Note: These cost estimates are for the entire 10 acres. 

e. Packing Materials: The cost of labels for the 8 oz clamshells and 5 gallon cull 
buckets, if needed 

f. Annual Administrative & Seasonal Costs: 
1) Real estate taxes 
2) Management fees 
3) Land rent 
4) Operating capital 
5) Utilities, legal, accounting 
6) Miscellaneous (Any overhead costs not included previously.) 

 
3. Labor Worksheet 

i. When developing budgets many people (economists, specialists, agents and growers) 
have ignored the “true” costs of labor. That is, they estimate labor costs by only 
using an average wage rate while ignoring the required payroll expenses and fringe 
benefits and do not adjust the wage rate for paid holidays, vacation, or sick leave.  

ii. This budget program gives the user the option of either simply using the wage rate or 
estimating the “true” labor costs for both the owner/supervisor and a typical 
employee. 

iii. The following changes can be made to this worksheet: 
a. Average number of hours worked per week and the total number of weeks worked 

per year. 
b. The employer’s share of OASDI (Old Age, Survivors, and Disability Insurance) 

and HI (Health Insurance), State and Federal Unemployment Insurance and 
Workman’s Compensation. If the user elects to not include these costs they can 
enter 0.0% in the appropriate “blue” cell. 
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c. Fringe Benefits: Enter the annual dollar amount for any fringe benefits the 
employers provides the employee. Additional space is included for any benefits 
not listed on this form. 

d. Labor Cost adjustment for any time paid for that but not worked – enter the 
number of days the employee receives per year for holidays, vacation and sick 
leave. 

iv. The value shown in cell I 53 is used to estimate the owner’s labor costs while the 
value in cell I 107 is used to estimate the employee labor costs. 
 

4. Prep Worksheet – (Site Preparation) 
i. This worksheet presents a detailed report of the monthly: 

a. Equipment use and costs by operation 
b. Materials used and costs by operation 
c. Labor requirements and costs by operation 
d. Total costs by operation 

ii. The following changes can be made in this worksheet: 
a. Hours of equipment and machinery use by operation. 
b. Hours of labor required for manual labor tasks.  

1) All estimates of the amount of time both machinery and labor is needed for 
each operation, should be inputted as either whole hours or a fraction of an 
hour. For example, 30 minutes is inputted as 0.5 hours, 45 minutes is 
inputted as 0.75 hours, and 1 hour and 15 minutes is inputted as 1.25 hours.  

2) The hours of labor required for operations using machinery are estimated by 
multiplying the hours the equipment is used times a gear-up-factor of 1.2. 
The gear-up-factor is used to account for the additional time needed to 
prepare the equipment for operation, driving to the field, etc. 

 
5. Year 1 Worksheet – (Planting Year) 

i. Presents the same information as in the Prep Worksheet. 
ii. The same changes can be made as in the Prep Worksheet plus 

a. Any interesting paid on equipment purchases 
 

6. Year 2 Worksheet – (First Harvest) 
i. Presents the same information as in the Year 1 Worksheet. 

ii. The same changes can be made as in the Year 1 Worksheet plus 
a. The total hours the cooling and sorting rooms are used in June, July and August 
b. The number of miles the refrigerated truck is driven in June, July and August. 

iii. Estimates of the Total Production and Harvest Costs are presented at the bottom of 
the worksheet. 
 

7. Year 3 Worksheet – (Full Harvest; Years 3 through 10) 
i. Presents the same information as in the Year 2 Worksheet. 

ii. The same changes can be made as in the Year 2 Worksheet 
iii. Estimates of the Total Production Costs and Harvest Costs are presented at the 

bottom of the worksheet. 
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8. Summary Costs Worksheet 
i. Summarizes the monthly and annual equipment, material, and labor cost estimates.  

ii. The additional annual cost estimate in column F is a check to ensure the program is 
functioning correctly. 

iii. Summarizes the monthly labor requirements needed for blackberry production.  
 

9. Sensitivity Analysis Worksheet 
i. The user can evaluate the net effects of varying the base yield and wholesale price in 

this worksheet by 
a. Changing the percentage increase and decrease from the base yield cell E 11.  
b. Changing the percentage increase and decrease from the base wholesale price in 

cell E 28.  
ii. Equipment, material and labor costs as well as gross revenues and net returns 

estimates are presented for each yield and price combination. 
 

10. Investment Analysis Worksheet 
i. Presents the projected Annual Cash Flow, Annual Net Cash Flow, Accumulated Net 

Cash Flow and Net Present Value for the blackberry operation in both dollars per 
pound and dollars per flat. 

ii. The user can change the discount rate used to calculate the net present value over the 
10 year production cycle by inputting the discount rate factors that correspond to the 
selected interest rate in column N. 

 
 
Net Present Value 
 
Any potential owner of the blackberry operation wants some minimum rate of return on 
his/her investment. Net present value (NPV) is the present value of a time series of cash 
flows and is a standard method for using the time value of money to appraise long-term 
projects.  
 
The rate used to discount future cash flows to their present values is a critical decision. 
The method used in this program to select the discount rate is to determine the rate which 
the capital needed for the project could return if it was invested in an alternative venture 
that is relatively risk free. If, for example, the potential owner could invest his/her money 
elsewhere and earn 6 percent, use this discount rate to calculate the NPV. The owner can 
now make a direct comparison between the alternative investment and the blackberry 
operation.   
 
“Decision rules”:  

1. If the NPV > 0, then accept the project, i.e. plant blackberries 
2. If the NPV < 0; then reject the project. i.e. don’t plant blackberries 
3. If the NPV = 0; then planting blackberries would neither add or lose value for 

the farm so the potential owner would be indifferent between the blackberry 
operation and the alternative venture 
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Caution: The procedures used in this budget program do not allow the user to evaluate 
the effects of a depressed market or crop failure in one or more of the production years. 
Either event would have a negative impact on the Accumulated Net Cash Flow and NPV. 
Therefore the user should take these risky scenarios into account when making this 
investment decision. 
  
 

Table of Discount Rate Factors 

Year 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 

0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909 

2 0.980 0.961 0.943 0.925 0.907 0.890 0.873 0.857 0.842 0.826 

3 0.971 0.942 0.915 0.889 0.864 0.840 0.816 0.794 0.772 0.751 

4 0.961 0.924 0.888 0.855 0.823 0.792 0.763 0.735 0.708 0.683 

5 0.951 0.906 0.863 0.822 0.784 0.747 0.713 0.681 0.650 0.621 

6 0.942 0.888 0.837 0.790 0.746 0.705 0.666 0.630 0.596 0.564 

7 0.933 0.871 0.813 0.760 0.711 0.665 0.623 0.583 0.547 0.513 

8 0.923 0.853 0.789 0.731 0.677 0.627 0.582 0.540 0.502 0.467 

9 0.914 0.837 0.766 0.703 0.645 0.592 0.544 0.500 0.460 0.424 

10 0.905 0.820 0.744 0.676 0.614 0.558 0.508 0.463 0.422 0.386 

 
 



PRODUCE WEBSITES 
 
1. USDA Fruit and Vegetables Websites 
 
Fruit and Vegetable Market News Portal 
 
Users can retrieve both current and historical price and movement information 24 hours a day. 
The Portal offers customized views and downloads of data from the present to 1998, for terminal 
and shipping point prices, movement reports and specialty crop information. 
 
http://www.marketnews.usda.gov/portal/fv?paf_gear_id=1200002&dr=1&paf_dm=ful 
 
Non-citrus Fruits and Nuts 
 
This file contains preliminary and annual summaries of acreage, yield, production, use, price and 
value by states of the non-citrus fruit and nut crop by state.  
 
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1113 
 

Agricultural Prices Summary 
 
This full-text file presents the annual summary of indexes of prices received and paid by farmers; 
prices received for farm commodities by states and prices paid for production items by region 
and the U.S., past year and earlier years.  
 
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1003 
 

Cold Storage Annual Summary 
 
This file contains the annual regional and national totals for end-of-month holdings of meat, 
dairy products, poultry products, fruits, nuts and vegetables in public, private, and semi-private 
refrigerated warehouses.  
 
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1416 
 
 
Agricultural Refrigerated Truck Quarterly  
 
The Agricultural Refrigerated Truck Quarterly Report (AgRTQ) provides a view of U.S. regional 
refrigerated truckload movements, in terms of volume and rates, to gauge the vital component of 
truck transportation applied to fresh fruit and vegetable markets. The AgRTQ also features a 
rotating regional focus and a review of relevant issues that impact fresh fruit and vegetable truck 
transportation. 
 

http://www.marketnews.usda.gov/portal/fv?paf_gear_id=1200002&dr=1&paf_dm=ful�
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1113�
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1003�
http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1416�


http://www.ams.usda.gov/AMSv1.0/ams.fetchTemplateData.do?template=TemplateA&navID=Agricultu
ralTransportation&leftNav=AgriculturalTransportation&page=ATRefrigeratedTruckQuarterly&descriptio
n=Agricultural%20Refrigerated%20Truck%20Quarterly&acct=atgeninfo 
 

Risk Management for Horticultural Crops 
 
Cornell Risk Management web site. 
 
http://hortmgt.aem.cornell.edu/programs/riskmgt.htm 
 
2. Commercial Websites 
 
The Packer 
 
Business Newspaper of the Produce Industry 
 
http://www.thepacker.com/Home/Default.aspx 
 
The Packer: Market Scope  
 
This information, provided by the U.S. Department of Agriculture's Agricultural Marketing 
Service, shows week-by-week shipments and f.o.b.s for commodities from major domestic 
shipping points and ports of entry. Protective services are extra unless otherwise stated. 
 
http://www.thepacker.com/Strawberries/MarketScope.aspx?categoryid=155 
 

 
The Produce News 
 
Business Magazine for the Produce Industry 
 
http://www.producenews.com/ 
 
 
Perishable Pundit - from the publishers of Produce Business 
 
Jim Prevor is widely recognized as a leader in assessing the state of the perishable food 
industries and analyzing the prospects for the retail and foodservice venues in which perishable 
foods are bought and sold. His comments and insights on a broad range of subjects — including 
food safety, genetically modified organisms, irradiation, consumer dynamics, the state of food 
prices, sustainability and the competitive dynamics in the food retailing industry — have been 
seen and heard on CNN, the Fox Business Channel, the BBC, NPR, many network affiliates and 

http://www.ams.usda.gov/AMSv1.0/ams.fetchTemplateData.do?template=TemplateA&navID=AgriculturalTransportation&leftNav=AgriculturalTransportation&page=ATRefrigeratedTruckQuarterly&description=Agricultural%20Refrigerated%20Truck%20Quarterly&acct=atgeninfo�
http://www.ams.usda.gov/AMSv1.0/ams.fetchTemplateData.do?template=TemplateA&navID=AgriculturalTransportation&leftNav=AgriculturalTransportation&page=ATRefrigeratedTruckQuarterly&description=Agricultural%20Refrigerated%20Truck%20Quarterly&acct=atgeninfo�
http://www.ams.usda.gov/AMSv1.0/ams.fetchTemplateData.do?template=TemplateA&navID=AgriculturalTransportation&leftNav=AgriculturalTransportation&page=ATRefrigeratedTruckQuarterly&description=Agricultural%20Refrigerated%20Truck%20Quarterly&acct=atgeninfo�
http://hortmgt.aem.cornell.edu/programs/riskmgt.htm�
http://www.thepacker.com/Home/Default.aspx�
http://www.thepacker.com/Strawberries/MarketScope.aspx?categoryid=155�
http://www.producenews.com/�


over 100 newspapers, magazines and associated websites, including The Washington Post, The 
New York Times, USA Today, The Times of London, The Chicago Tribune and The Los Angeles 
Times. 
 
http://www.perishablepundit.com/index.php 

http://www.perishablepundit.com/index.php�


Identification and Management of 
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Topics

• Key caneberry pests
– Thresholds and Management

• Probable caneberry pests
– Thrips and leafhoppers

• Invasives on the move
– What to keep watch for



Key Caneberry Pests

Jan     Feb     Mar     Apr     May     Jun     Jul     Aug     Sept     Oct     Nov     Dec

TSSM

Green June Beetle/Japanese Beetle
Thrips (?)

Stink Bugs
Raspberry Crown Borer

Cane Borers
Strawberry Clippers



Raspberry Cane Borer

Longhorned beetle

Adults appear in June, eggs hatch 
in July, larvae overwinter 2 inches 
below cane

Girdling 1/2 apart, 4-6 inches 
below growth point

Tips wilt

As the larvae moves down the 
cane, the entire cane can die



Rednecked Cane Borer

Metallic wood boring beetle

Can render plants more 
susceptible to cold damage

Overwinter in canes, adults appear 
in June

Larvae may be 6” below or 25” 
above the gall



Borer Management
Prune out damaged canes in 
winter, and destroy

Remove damaged canes through 
summer pruning

Treatment threshold: 10% canes 
damaged (KY), 5% damaged (AR)

Treatment timing: Prebloom & 
Petal Fall



Borer Management
Prune out damaged canes in 
winter, and destroy

Remove damaged canes through 
summer pruning

Be sure to prune below damage

Treatment threshold: 10% canes 
damaged

Treatment timing: Prebloom & 
Petal Fall



Borer Management
Treatment options:

Broad spectrum materials 
(bifenthrin, malathion, pyrethrins)

Drench treatment of imidacloprid 
(pre bud formation, do not apply 
prebloom/bloom)

Only treat if necessary - broad 
spectrum materials can have non 
target effects



Raspberry Crown Borer
• Pennisetia marginata
• 1-2 year life cycle
• Larvae overwinter in roots and crown 

and tunnel into woody tissue
• Infested cane wilt, adults are slow 

moving and relatively easy to spot



Raspberry Crown Borer
• Control is most effective in fall and 

spring (October through March)
• Capture/Brigade most effective 

registered material
• Newer insecticides may provide 

equally good control



• Stink bugs most 
common

• Leaf footed bugs
• Tarnished plant 

bugs
• Damage fruit 

through feeding, 
contamination (SB)

Piercing & Sucking Insects  



• Stink bugs 
most common

• Leaf footed 
bugs

• Tarnished 
plant bugs

Piercing & Sucking Insects  



• What Lygus are not:

Tarnished Plant Bug 
(Lygus lineolaris)

Big Eyed Bug 
(Geocoris spp.)

False Chinch Bug 
(Nysius raphanus)



Johnson, et al. 2004 AMT

Stink Bug Management



Strawberry Clipper
• Adult is a small weevil (beetle)
• Observe 100 clusters beginning the 

week after 1st bloom (AR 
recommendations)

• Be very careful with bloom treatments!



Green June Beetles
Cotinis nitida

• Attracted to and feed on ripe/over ripe fruit
• No threshold
• Treatment: Regular, thorough harvest & 

Broad spectrum insecticides (if populations 
are high)



Japanese Beetles
• Defoliation may not be economically 

significant (case by case basis)
• Fruit feeding greater concern
• Adults reasonably easy to kill

– Sevin, Danitol, Assail, Mustang Max, Pyganic*, 
Surround* 

*OMRI listed



Japanese Beetles

Images from Donn Johnson, grapes



Spider Mites
• Likely a secondary pest in blackberries

– Can be flared by broad spectrum 
insecticides

– Several species may occur, TSSM 
(Tetranychus urticae) probably most 
common

Diapausing Adult FemaleAdult Female

Adult Male
and Eggs



Spider Mite Damage

http://cru.cahe.wsu.edu/CEPublications/eb1959e/eb1959e.pdf



Spider Mites
• Damage

• Unlikely to reduce yield
• Defoliation?
• May impact quality, primocane 

growth



Spider Mites
• Threshold

• Raspberry: 25/leaflet (WA, Bonfour 2002), 
25% leaves infested (MA), 50% leaves 
infested (NY)

• No observed yield effect (NW raspberries, 
Raworth 1989)

• No threshold determined for blackberries
• Management

• Biological control: Predatory mites
• Chemical control: Acramite (bifenazate), 

Savey (Hexythiazox) Pyrethriods not 
recommended



Probable Pests:
Flower thrips and leafhoppers



The Questions
• What we know:

– Thrips can be found in blackberry 
blooms

• What we do not know:
– Thrips species composition
– Thrips phenology in blackberries
– Impact (if any) on fruit yield and quality
– How well thrips populations can be 

manipulated in blackberries
• Growers are highly concerned 

about thrips presence in blooms
– Pollination, malformed fruit?



Scope of the Project
• 3 year project designed to:

– Determine species composition of 
flower feeding thrips in NC blackberries

– Track seasonal fluctuations of these 
populations

– Determine which monitoring tools most 
accurately predict thrips in blossoms

– Relate thrips populations to damage at 
harvest

– Test registered and experimental 
materials for thrips control



Scope of the Project
• 3 year project designed to:

– Determine species composition of 
flower feeding thrips in NC blackberries

– Track seasonal fluctuations of these 
populations

– Determine which monitoring tools most 
accurately predict thrips in blossoms

– Relate thrips populations to damage at 
harvest

– Test registered and experimental 
materials for thrips control



Trap Comparison
• 5 Locations
• 4 of each trap/location, changed 

weekly
• Sample of 5 buds, blossoms, or fruit 

collected with traps to compare 
plant presence with trap captures



Trap Comparison
• 5 Trap types



Trap Comparison
• 5 Trap types



Thrips Phenology



Thrips Phenology



Thrips Phenology



Thrips Phenology



Thrips Diversity 
(5/29 and 6/7)

Blossom Samples

925 total

Foliage Samples

240 total



Trap Captures by Color

date*color p = <0.0001



Trap Captures by Color
Site 2



Trap Captures by Color
Site 3



Trap Captures by Color
Site 4



• Blue traps catch more thrips

• Trap capture patterns do not appear to 
differ between types

• Traps likely capture a more diverse 
sample of thrips (foliage + flowers)

• Traps continue to capture thrips after 
they decrease in blooms, so they should 
only be used as a treatment tools during 
bloom

Thrips Monitoring Conclusions 
(To date)



Study Methods
• Single variety: Chester
• 4 rows of 8 plots of the following 

treatments:
– Assail  30SG, 4.5 oz/A (1.82 oz/ha)
– Assail 30SG, 5.3 oz/A (2.14 oz/ha)
– Delegate, 4 oz/A (1.62 oz/ha)
– Delegate, 6 oz/A (2.43 oz/ha)
– Pyganic, 32 fl oz/A (13 fl oz/ha)
– AzaDirect, 32 fl oz/A (13 fl oz/ha)
– Ecotec, 2 qt/A (26 fl oz/ha)
– Untreated Control

• Applied with Solo Mistblower at 50 gpa



Study Methods
• Assessed at 3 and 7 DPT
• 2 traps (one yellow, one blue) per plot
• 10 bud, blossom, or fruit clustered 

collected weekly
• 10 trifoliate leaves (from a fruiting cane) 

collected weekly
– Blossom and leaf samples were aggetated in 

70% EtOH for ~10 minutes and samples were 
filtered to collect thrips

– A subset of 30 thrips per trap  or plant sample 
were slide mounted for ID to species



Adults in Flowers

date*treat p = 0.0143



Adults in Flowers

date*treat p = 0.0143



Larvae in Flowers

date*treat p < 0.0001



Larvae in Flowers

date*treat p < 0.0001



treatment*color p = 0.0182

(Blue)Trap Captures by Treatment
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Previous Control Work

Johnson, et al. 2004 AMT



Scope of the Project
• 3 year project designed to:

– Determine species composition of 
flower feeding thrips in NC blackberries

– Track seasonal fluctuations of these 
populations

– Determine which monitoring tools most 
accurately predict thrips in blossoms

– Relate thrips populations to damage at 
harvest (fruit shape, size, druplets)

– Test registered and experimental 
materials for thrips control



Scope of the Project
• 3 year project designed to:

– Relate thrips populations to damage at 
harvest (fruit shape, size, druplets)

– 2008 samples showed no impact of 
treatment on any parameter measured 
of 2 harvest dates

– Fruit set NOT measured
– Data will now be analyzed via 

regression analyses to compare 
density effects



Leafhoppers
• Leafhoppers are present in blackberry 

plantings
• Adults and larvae present, at least 2 

species
• Feeding injury?
• Vector relationships?



Invasives on the move
What to keep an eye out for



Cherry vinegar fly
• Not a “fruit fly”, Drosophila suzukii

• Most Drosophila feed on fungus, 
not fruit.  CVF feeds on living fruit 
tissue

• Currently found in CA, HI

• Backyard cherries suspected in 
spread/establishment

http://ucanr.org/blogs/strawberries_can
eberries/index.cfm?tagname=spotted
%20wing%20drosophilid



• Generalist stink bug, probably similar to 
native stink bug feeding habit

• Found along eastern seaboard (NJ, PA, 
NY, etc)

Brown Marmorated Stink Bug (Halyomorpha halys)



SRSFC 
Blackberry 

Agent Training 
Fresh Produce 

Safety  
August 4-5, 2009

Diane T. Ducharme 
GAPs Program Coordinator 

Value-Added and Alternative Agriculture 
Diane_Ducharme@ncsu.edu
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Good Agricultural Practices 
(GAPs) 

• A tool for addressing food safety 
(human pathogens) on the farm

• A voluntary program (now)
• Eight (8) recommended practices

55



Blackberries and GAPs
• Fresh fruit 
• Field-packed without washing
• Primarily found cases of Cyclospora

Cayetanensis on raspberries
• Prevention is key!

56



Topics 
• Framework for GAPs
• What are the pathogens

of concern?
• How does contamination happen?
• GAPs/GHPs/GMPs/HACCP
• Self-certification
• Food Safety Plans

57
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What Are the Challenges
Associated with Fresh 

Produce?
• Contamination persists from farm to 

fork.
• Education of produce handlers, 

retailers, through to consumers.
• Fresh produce – no kill step
• “Guilty by association until proven 

otherwise”
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Why Should We Care?
Every year, about 76 million cases of food-
borne illnesses result in an estimated:
• 325,000 hospitalizations
• 5,200 needless deaths
• Economic losses between $10-83 billion

A recent study suggested that produce-
related illnesses accounted for the largest 
number of cases -- 29 percent.



Number of Produce-Related 
Outbreaks by Decade, 1973 - 2008

Decade

Outbreaks / year

60Source: CDC
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Why Have Produce-Related 
Human Infections Increased?

• Higher per capita consumption
• Advances in microbial detection methods
• New packaging technology for longer 

postharvest shelf life
• Global sourcing
• Evolution of new, more virulent pathogens
• Produce often not cooked before 

consumption

Courtesy of William C. Hurst, UGA61



Produce-Associated Outbreaks 
Affect Business

• Strawberry industry lost an estimated $50 million in 
1996 after mistakenly being indicated as the source of 
pathogens in an outbreak.

• Apple juice (Odwalla Inc.) shareholder value dropped 
approximately 41 percent ($12.4 million) in six months 
after E. coli O157:H7 outbreak in 1996.

• Outbreaks reduce effectiveness of produce-promotion 
campaigns.

• Outbreaks may result in unwanted legislation or 
regulation.

62
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Most Commonly Implicated 
Produce Items

• Leafy greens
• Tomatoes
• Sprouts
• Berries
• Melons
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Pathogens of Concern
• Bacteria – Single-

celled organisms that 
live independently

• Viruses – Small 
particles that live and 
replicate in a host

• Parasites – Intestinal 
worms or protozoa that 
live in a host animal or 
human Parasites

Viruses

Bacteria



65

E. coli 0157:H7 Iceberg lettuce, radish sprouts, unpasteurized 
apple cider/juice, spinach

Salmonella spp. Tomatoes, bean sprouts,  sliced watermelon, 
sliced cantaloupe, coleslaw, onions, alfalfa 
sprouts, root vegetables, dried seaweed, hot 
peppers

L. monocytogenes Cabbage, lettuce

B. cereus Sprouts

Bacteria and Outbreaks 
Associated with Produce



Iceberg lettuce, raspberries, 
strawberries, green onion

Hepatitis A 
virus

Viruses and Outbreaks 
Associated with Produce

Norovirus Lettuce

66



RaspberriesCyclospora

Apple ciderCryptosporidium

Parasites and Outbreaks 
Associated with Produce

67



Case Study: Cyclospora 
on Raspberries

• Pesticide water fecal contamination ?
• Contamination during hand-sorting & packing 

(sporulation)?
• Bird droppings?
• Other risk factors included 

– water source, type of sewage drainage, ownership 
of chickens or other fowl, and contact with soil 
(among children younger than 2 years

• Epidemiologic Studies of Cyclospora cayetanensis in Guatemala 
(http://www.cdc.gov/ncidod/eid/vol5no6/pdf/bern.pdf)  Bern, et al12/99)

68



Where Do These Microbial 
Pathogens Normally Live?

Inhabitants of soil

• Listeria monocytogenes
• Bacillus cereus
• Clostridium botulinum

69



Where Do These Microbial      
Pathogens Normally Live?

Residents of human and animal intestinal 
tracts
• Salmonella
• E. coli O157:H7
• Shigella
• Campylobacter
• Viruses Courtesy of Cornell University

70
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Where Do Pathogens Attach?

JFP vol65 p18-23



Produce Wash-Water Solutions

72
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Pathogen Management 
Throughout the Fresh Produce 

Chain  
• Preharvest
• Production
• Harvest
• Post-harvest handling
• Transportation



1-74



Eight Principles of Good 
Agricultural Practices

1. Prevent microbial contamination
2. Start program of GAPs
3. Human/animal feces
4. Water
5. Animal manure
6. Worker hygiene/sanitation
7. Follow all applicable laws
8. Traceback/recordkeeping/documentation

75



Preventing microbial contamination 
of fresh produce is favored over 
relying on corrective action once 
contamination occurs.

GOOD AGRICULTURAL     
PRACTICE #1

1-76
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Site Selection

• Has the site been exposed to activities 
or conditions in the past that might have 
resulted in contamination?

• Is adjacent land being used for 
purposes that might result in 
contamination of crop land? 
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Site Selection

• Land use history
– Livestock or manure
– Flooding
– Hazardous chemicals

• Current proximity to livestock 
operations, cull piles, refuse dumps and 
debris
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•Farm layout
•Farm diagram
•Feedlot drains into 
irrigation pond

t

Site Selection

Slide modified from D. Sanders presentation
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Site Selection

• Soil can be tested for fecal bacteria, 
heavy metals or chemical 
contamination.

• Fecal coliforms or E. coli are often used 
as indicators of contamination by 
manure or sewage.



GOOD AGRICULTURAL    
PRACTICE #2

To minimize microbial food safety 
hazards in fresh produce, growers, 
packers or shippers should use good 
agricultural or management practices 
in those areas over which they have 
control.

1-81



GOOD AGRICULTURAL      
PRACTICE #3

Fresh produce can become 
microbiologically contaminated at any 
point along the farm-to-table food 
chain.  The major source of 
microbial contamination with fresh 
produce is associated with human 
or animal feces. 
(proximity)

1-82
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Animal Hazards
• Animal feces are a main source for 

pathogenic organisms
• Since animals are in contact with soil, 

manure and water, they can easily pick up 
contaminants from these sources

• Some pathogenic bacteria commonly found 
on animals include Salmonella, 
Staphylococcus and Streptococcus

• Maintain records of pest control program



36

Blackberry for the Birds?



Wild & Domestic 
Animals

• Man’s best friend
• Exclude/Buffers
• Scout for damage/signs

– Discrete white blotch left behind
• Management of runoff from livestock 

production area
• Management of water resources

1-85



Human Waste Management

86



Whenever water comes 
in contact with produce, 
water quality dictates 
the potential for produce 
contamination. Minimize the potential 
for microbial contamination from water 
used with fresh fruits and vegetables. 

GOOD AGRICULTURAL                           
PRACTICE #4

1-87



Water
Pre-harvest 

Irrigation/Frost control 
Pesticide or nutrient sprays
Worker drinking water
Facilities – restrooms and handwashing 

Harvest & packing
Dump, wash, rinse, cool
Drinking water 
Cleaning and sanitation water

Cooling and Transporting 
Ice Cleaning and sanitation water



Irrigation
drip vs overhead 

89
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Irrigation Practices
• Surface water may contain pathogens and 

parasites of humans
• Well (ground) water is less likely to harbor 

pathogens, depending on depth, but may 
contain pesticide residues or heavy metals

• Water sources should be tested for generic 
E.coli and chemicals



Pesticide Application
• Crops can become directly contaminated 

with pesticides if improperly applied.
• Crops can become directly contaminated 

with pathogens if water used to mix 
pesticides is contaminated.

• Use potable water when pesticides will 
come in direct contact with harvested fruit 

91



Runoff
• Runoff from fields 

containing livestock 
manure can 
contaminate surface 
water with pathogens 
as well as with 
nutrients.

• Algal blooms are a 
symptom of a 
potential problem.

92



Keep Grazing Animals 30 Feet 
from Water Source

93



Livestock in watering source?

• Exclude animals 
from surface 
water sources as 
well as from 
drainages to 
water sources.

94



Microbiological Testing 
Considerations for Agricultural 

Water 
• Microbiological testing is used to track safety, 

not for daily monitoring activities.
• Records become very important in the event 

of a microbiological outbreak investigation.
• Document the frequency and results of each 

water test for comparison purposes. Changes 
may help identify problems.

95
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Water Source Will Determine the 
Possible Frequency of Testing

Source Possible Water Testing Frequency

Municipal/District water 
system 

Test annually and keep records from the
municipality/district water system (monthly,
quarterly or annual report)

Closed system, under the 
ground or covered tank

One annual test at the beginning of season

Uncovered well, open 
canal, water reservoir, 
collection pond

Every month during the production season



Indicator Organisms

• Total coliform
• Fecal coliform
• Generic E. coli

97



Water-Quality Considerations 
for Pre-harvest Irrigation

• Where edible portions of the crop ARE 
NOT contacted by water:
– Generic E.coli sample parameter 

• Acceptance Criteria: Less than or equal 
to 126 MPN/100mL (geometric mean of 
five samples)

• Acceptance Criteria: Less than or equal 
to 576 MPN/100mL (for any single 
sample)

98



Water Quality Considerations 
for Preharvest Irrigation

• Where edible portions of the crop ARE
contacted by water
– Generic E.coli sample parameter 

• Acceptance Criteria: Less than or equal 
to 126 MPN/100mL (rolling geometric 
mean n=5)

• Acceptance Criteria: Less than or equal 
to 235 MPN/100mL (for any single 
sample)

99



Water Quality Consideration of 
Postharvest Water

• Water in direct contact with produce 
should meet EPA  MCLG microbial 
drinking water quality standards.
– Generic E. coli negative test or below 

detection limit
• If not, remediation is needed (disinfect).

– >1 ppm free chlorine (pH 6.5-7.5) or ≥ 650 
mV ORP (pH 6.5 – 7.5)

– Other approved water treatments for 
human pathogen removal (EPA labeled)

100



Adulterated 
Produce

• FDA considers any crop that has come 
into contact with floodwater to be an 
“adulterated” commodity that cannot be 
sold for human consumption.
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Practices using animal manure or 
municipal biosolid wastes should 
be managed closely to minimize 
the potential for microbial 
contamination for fresh produce. 
(120 days)  

GOOD AGRICULTURAL
PRACTICE #5

1-102



Pathogens

• Spread onto surface of plants from 
amendment or amended soil (possibly 
to inside of fruit)

• Uptake by roots
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Raw Manure

• Apply early, keeping nutrient concerns in 
mind.

• Don’t apply manure or manure-containing 
litter while eaten part is present.

• Cornell GAPs suggest applying and 
incorporating manure at least 120 days 
before harvest. 
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Raw Manure

• A DENR permit is required for manure 
disposal if owners have at least:
– 75 horses
– or 100 dairy cows
– or 250 hogs
– or 1,000 sheep
– or 30,000 broilers or layers (liquid waste systems)
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Manure Treatment Methods

• Aging (passive)
• Composting (active)
• Other active treatments  

– Pasteurization
– Heat drying
– Aerobic and anaerobic digestion
– Alkali stabilization

106



Composted Manure

Composting guidelines often based on 
federal biosolids law (40CFR503):
• At or above 131°F for at least three 

(within-vessel or static aerated pile) or 15 
(windrow) days

• Turned at least five times (windrow only)
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Manure Storage

• Manure should not be placed or stored 
where runoff from the storage location is 
likely to contaminate water sources.
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Worker hygiene and sanitation 
practices during production, harvesting, 
sorting,packing and transport play a 
critical role in minimizing the potential 
for microbial contamination of fresh 
produce.

GOOD AGRICULTURAL
PRACTICE #6

1-109
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Personal Health and Hygiene

• The major source of human pathogens 
are worker’s hands, so the single most 
effective public health measure to 
disease prevention is proper hand 
washing.
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Proper hand-washing is the best          
method of reducing contamination

Probably the #1 source of food-borne 
illness is unsanitary worker conditions
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When Hands Should 
Be Washed

• Before beginning work 
• After each restroom visit
• Before and after eating/smoking/other 

breaks
• After other activities not including produce 

handling 
• Anytime hands become dirty
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How to Wash Hands Properly

• Remove rings/watches/bracelets.
• Use warm running water.
• Use antibacterial soap.
•Lather hands, wrists, fingers.
•Don’t forget to scrub your thumbs, under your nails 
and in between your fingers.
•Wash your hands for 20 seconds.
•Fully dry out your hands with disposable paper towel.
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• Can be an added hygienic practice, if 
used properly.

• Is especially useful with wounds and open 
sores 

• Can be a vehicle for transferring surface 
germs.

• Must be used in combination with proper 
hand washing. 

• Must be discarded, hands washed and 
new gloves changed each time the wearer 
needs to wash hands. 

Single-Use Gloves



Other Protective Practices

• Hair nets or ball caps
• Clean aprons
• Clean shirts, pants or other worker 

clothing 
• Absence of jewelry 
• Correct foot wear
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How Do Pathogens Get 
Transferred?

• Human-to-human/produce contact
• Human-to-soil contact 
• Soil-to-produce contact
• Container/equipment-to-soil contact
• Contaminated water contact 
• Improper sanitation

– Oral-fecal contact
– Produce-fecal contact

116
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• Changes in consciousness
• Nausea or vomiting
• Difficulty speaking or slurred speech
• Numbness or weakness
• Loss of vision or blurred vision
• Changes in breathing
• Changes in the skin color 
• Sweating
• Persistent pressure or pain
• Diarrhea
• Seizures
• Paralysis or inability to move
• Severe headache

Signs of Sudden Illness



Restroom and Hand-Washing 
Facilities

• According to OSHA regulations, one 
toilet facility and one hand-washing 
facility shall be provided for up to 20 
employees.

• Facilities shall be located within a one-
quarter-mile walk of each hand laborer’s 
place of work.
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Sewage Disposal
• Improper disposal of human waste from 

toilets could lead to contamination of water, 
soil, animal, crop or worker. 

• Use caution when servicing portable toilets:
– Sewage transport trucks need direct access to 

toilet facilities to ensure proper collection and 
disposal of wastes. 

• Operators should be made aware of and be 
prepared in the event of any incidence of 
leakage or spillage of effluent in a field.
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• Operators should require that product inspectors, 
buyers and other visitors comply with established 
hygienic practices whenever they come into contact 
with fresh produce.

• All visitors should have easy access to a clean 
facility, plenty of good quality water, soap, and paper 
towels.

• When necessary, visitors should wear appropriate, 
safe footwear for working in the fields. 

• As a way of better protecting North Carolinians from 
food-borne diseases, customers should be 
encouraged always to wash all of their produce. 

Visitors Should Also Follow Good 
Hygiene Practices



Restrooms and Hand-Washing 
Facilities
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How Can Growers Prevent Produce 
Contamination by Employees?

Educate employees about: 
• Pathogens
• Pathogen origins
• How pathogens can spread
• Symptoms of food-borne illnesses
• Health and hygiene policies and 

practices
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Field Hazards 

• Field Hazards include contact with:
– Soil
– Fertilizers
– Water
– Workers
– Harvesting Equipment
– Animals, birds, and insects

Courtesy of FDA



Follow all applicable local, state, and 
Federal laws and regulations, or 
corresponding or similar laws, 
regulations, or standards 
for operators outside 
the U.S. for agricultural 
practices. 

GOOD AGRICULTURAL
PRACTICE #7

1-124



GOOD AGRICULTURAL
PRACTICE #8

• Accountability at all levels of the 
agricultural environment (farm, packing 
facility, distribution center and transport 
operation) is important to a successful 
food safety program.  This includes   
trace produce back/forward, 
recordkeeping, and documentation. 

1-125



Or………One step back 
One step forward

• “Who/Where I got it from & Who/Where is it 
going”

• A traceback investigation is the method 
used to determine and document the 
distribution and production chain, and the 
source(s) of a product that has been 
implicated in a foodborne illness 
investigation, quickly and accurately.  

126
More info on 21 CFR part 1, subpart J: http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm



Why is this important?
– Quickly & accurately = locate foods in the 

distribution system
– Quickly & accurately = prevent illnesses 

and possible deaths
– Quickly & accurately = allow for integration 

of other existing program requirements
– Quickly & accurately = less economic 

impact to growers
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the consumer speaks….

128

• Food scares erode confidence in food safety.
– 46 percent worry about getting sick from food.
– 52 percent have only some or little confidence in 

the food inspection system.

• Consumers support traceability solutions.
– 86 percent support labeling produce so it can be 

tracked.
– 80 percent support federal safety standards for 

produce.
– 92 percent support COOL.

• Sources: AP-Ipsos poll July 18, 2008; Harvard School of Public Health poll June 12, 2008; 

• Consumers Reports survey July 10, 2007.



Country of Origin Labeling
• Or COOL
• 2008 Farm Bill extended to:

– Beef, pork, lamb, goat, chicken, 
fresh/frozen fruit & vegetables, peanut, 
pecan, ginseng, and macadamia nuts

• COOL information includes:
– Producer affidavits
– Purchasing/receiving records 
– Production/harvest records 
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Bioterrorism Act (2002) 
sets forth the establishment and 

maintenance of records for persons who 
manufacture, process, pack, transport, 
distribute, receive, hold, or import food in 
the US (21CFR part 1, subpart J) 

“Generally, everybody in supply chain 
must be able to trace 

one step back and one step forward”
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Traceback includes a:
• A documented traceback program has been 

established. 
• Finished product is traceable to:

– the packinghouse 
– a group of growers/the specific grower 
– a group of orchards or fields/to the specific orchard or 

field. 
– a group of harvest dates/a specific harvest date 
– identified with a packing date

• The operation has performed a “mock recall” 
was proven to be effective.
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Internal + External = 
Whole-Chain Traceability

• Internal = confidential or proprietary 
data and processes companies use 
within their own span of operations to 
track/trace product. (e.g. packer)

• External = the data exchange and 
business processes that take place 
between trading partners to track/trace 
product. (grower => packer => retailer)

132
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Self Certification

• Means going through the process of 
food safety on the farm

• No cost 
• No Certification to show end marketers
• www.ncfreshproducesafety.org –

Audit resources 
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3rd Party Audits
• Annual Certification 

– During growing season
• Costs - Ave. $300-600/farm
• Defined as a neutral party to audit a defined 

process or procedure
• Auditors

– Primus Labs
– AIB
– Others
– USDA
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GAP Audit Criteria 
• One to Eight Parts to audit- 80% passing – DON”T 

HAVE TO HAVE ALL 8!
General Farm 
– Part 1 – Farm Review
– Part 2 - Field Harvest and Field Packing Activities 
– Part 3 - House Packing Facility 
– Part 4 – Storage and Transportation 
– Part 5 – Traceback
– Part 6 – Wholesale Distribution Center/Terminal 

Warehouses
– Part 6-A – Traceback
– Part 7 – Preventive Food Security Procedures
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GAPs Third-Party Audits
• Program initiated by retailers asking 

for demonstration of adherence to 
food safety practices

• Many different auditors
• NCDA information:

– Website for NCDA 3rd Party Audit:
http://www.ncagr.gov/markets/gradnreg/f

oodsafety/index.htm
– Phone: (252) 792-1672



In Summary
• GAPs is a voluntary program, industry moving 

this forward
• Fresh Produce Safety is the Issue
• Make it simple
• Self-Certify or  look at market demands
• Need more resources, 

– contact your local NC Cooperative Extension 
Agent 

– Visit www.ncfreshproducesafety.org often
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Places to go for resources
• Fresh Produce Safety Website

– www.ncfreshproducesafety.org
• Cornell GAP 

– www.gaps.cornell.edu/
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This project received funding from the 
N.C. Tobacco Trust Fund Commission, 

Sustainable Agriculture Research & 
Education (SARE) and Risk 

Management Agency. 
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BRAMBLE CROP 
Production and 
management

Walker Miller, Professor emeritus, 
Clemson University and owner
The Happy Berry in Six Mile SC



Site selection – very important 
for organic production
n Blackberries and raspberries bloom 

relatively late, but…frost is problem so 
bottom land is risky

n Select fertile soils pH 6 to 6.5, 
phosphorous level medium to high 

n Should be water available, enough to 
supply 0.2 inches per hour per acre



Site selection – very important 
for organic production-2
n Adjacent areas should be free of wild 

blackberries and strawberries and other 
members of the Roseace family for ¼ 
mile - Perimeter treatments for virus?

n Should be free of perennial weeds, 
dagger nematodes and oak root rot

n Pines should not be visible from the site



Variety selection should be 
based on pest problems 
anticipated
n Good job in site selection will give you more 

varieties to choose from because of less pests
n Cultural system will impact variety selection –

n Cool season grass, winter annuals and white 
clovers will promote mites

n Summer grasses are invasive
n Cultivation means erosion and more rapid organic 

matter oxidation
n Mulching?



Planting
n Root pieces are the cheapest but virus tested 

root pieces are not available
n Handled plants are a little quicker but also 

not virus tested
n Virus tested plugs are available. you should 

know what viruses are tested for. There are 
at least 30. Some nurseries/programs only 
test for one or two.



Anticipated life of planting
n With the current virus situation experience 

suggests a life of at least 5 years maybe 
better with good site selection
n First summer no crop, second summer small crop, 

third,fourth and fifth summer full crop if no frost. 
Then declining crop volume depending on viruses.

n Maybe more with virus tolerant varieties but 
certainly 10 years max.

n The kill out system and time – You can’t just pull it 
and roto till it.  Maybe three years – alternate 
annual or perennial crop?? What?

n Who controls the area surrounding the site?



Trellis selection and irrigation 
system- remember you are going 
to replant in 10 or less years
n No trellis – Issue volume of bearing 

surface
n “T” trellis - Rebar? Wooden post? 

String, electric fence wire, 
n “V” trellis – metal posts, two wire or 3 

wire spacing
n Shift trellis – expensive to install, train
n Trickle, overhead for frost protection?



Blackberries & Raspberries
n Double blossom
n Viruses

n Dagger nematode
n Orange rust
n Leaf and cane rust
n Botrytis (Stamen blight)
n Spur blight
n Cane blight
n Crown gall
n Phytophthora root rot
n Oak root rot
n Cercospora Leaf spot
n Cane blight, 

Coniothyrium/botryosphaeria

n Raspberry crown borer
n Strawberry Clipper
n Two spotted spider mites
n Blackberry psyllid
n Japanese Beetle
n Red necked cane borer
n Fire Ants
n Thrips
n Plant bugs
n Aphids/White flies 

[vectors]
n Orange Felt/blotch





Double blossom[Rosette]
n Blackberry problem
n Shawnee & Chickasaw 100% susceptible, Choctaw & 

Kiowa 40%, Chester 15% susceptible, Humble 0%, 
Prime Jim 35%, Prime Jan 0% ?,  erect thornless –
resistant [Apache, Navaho, Ochataw] triple crown 80% 
susceptible, Hull 50%, Black Satin 100%

n Scout for first open double blossom
n Cultural tactics

n Cut out rosettes about 40 hours per acre
n Mow all canes down after harvest – will reduce yield

n Spray with copper products [OMRI restricted] such as 
Bordeaux 4-4-50, from first rosette till pruned

n Conventional use Abound, Pristine, switch 
coppers/phyto,  (Benlate gone)





Viruses
n Blackberry and raspberry problem Black Yellow Vein 

Disease and Crumbly Berry Disease
n Tomato ringspot, tobacco ringspot, raspberry bushy 

dwarf, Blackberry Yellow vein, Pseudo yellow vein, 
Impatiens necrotic ring spot, Blackberry yellow vein 
associated virus, and 22 more viruses.

n BYVaV is asymptomatic but when double infected 
with another virus you get BYVD- depending on what 
the second virus is you get different symptoms.  
Some combinations cause death of flora canes

n Other viruses BVA< BEV, BVX, BVY, BVZ, , Black 
berry yellow mottle, Blackberry chlorotic ring spot, 
Strawberry necrotic shock virus, Black raspberry 
necrosis virus, Raspberry Mottle virus, raspberry leaf 
spot virus



Viruses
n RT_PCR tests are available for all new viruses
n There are more at least 4 more that being 

characterized now
n Next step – as an industry we need to make 

sure that mother plants are being tested for 
all new viruses.

n Find all the alternate hosts-so we can 
eliminate

n Identify all the vectors



Viruses BYVD Control
n No chemicals – virus free plant material- but limited 

availability – NC program Jones Nursery
n Dagger nematode – vector for NEPO viruses

n Dagger nematode populations reduced by tillage
n Pure stand of grass for one year + will purge 

Nepo viruses
n Conventional Telone, metam sodium – preplant 

only
n Bottom line vector control – neonicotinoids? 

For aphids, white flies, thrip?- virus free 
plants- removal of alternate hosts



Virus – Crumbly Fruit Disease
n A complex of Raspberry Bushy Dwarf Virus 

and so far two other viruses both of which 
are probably aphid transmitted

n Stayed “tuned” with 29 other viruses who 
knows what the future holds

n For now use the same strategy as for 
blackberry yellow vein disease

n My challenge to the entomologists is what 
can we use fro a program now? PHI’s, REIs, 
Resistance management? 





Orange rust
n Blackberry[erect and trailing] problem
n Navaho, Darrow, Humble and, Purple 

and Black raspberry very susceptible
n Nova fungicide??  Orbit??

n Dose, timing, number of applications
n Cultural – rogue infected plants as soon as 

observed









Leaf and cane rust
n Blackberry problem – rust pustules on canes 

in spring – canes unproductive Kiowa very 
tolerant of late season leaf rust

n Shawnee, Choctaw, Kiowa and some older 
cultivars are susceptible, latham raspberry 
susceptible

n Organic - copper materials are OMRI 
restricted
n Dose is time/tissue dependent

n Conventional – Nova, Orbit Applied to protect 
emerging primocanes - till infected canes 
removed







Botrytis
n Blackberry and Raspberry problem

n Blackberry stamen blight causes 
incomplete/distorted or dried up berries

n Blackberries except for Chester stamen blight it is 
a relatively small problem 

n Raspberry bloom and fruit rot problem
n Cultural – Prune for Open growth
n Organic sprays – Serenade [perfect coverage 

required]
n Conventional Sprays in bloom –Captan, 

Rovral, Elevate, Abound, Pristine and Switch





Cane blight, - Coniothyrium
n Raspberry problem & blackberry problem 

along coastal areas; Piedmont and mtn. 
Cultural practices only should suffice

n Wound pathogen – winter warm ups
n Prune in summer immediately after harvest
n Tip late but before cold weather to allow healing
n Avoid herbicide either organic burn down [acetic 

acid] or Gramoxone late in season
n Latham and others have resistance
n Conventional - Captan, Cabrio, Abound, 

Pristine effective during and after harvest





Spur blight
n Raspberry problem - invades leaf and progresses 

down petiole
n Heritage is susceptible. Some tolerance in 

Brandywine, Killarney, Latham and Newburgh
n Organic – Serenade or coppers [OMRI Res] as cover 

spray as long as flora canes are present
n Keep row narrow [7 to 10 inches]much less a 

problem in primocane varieties grown for primocane 
crop only

n Conventional - Captan alternated with 2 applications 
either Cabrio, Abound, or Pristine[all strobilurins] 
with no more than 4 strobilurins/season



Crown gall

n Blackberry and Raspberry problem
n Wound pathogen
n Biological control

n Isolates 84 and 1026 [Galltrol and NoGall]





Phytophthora root rot
n Raspberry problem associated with poor 

drainage
n Cultural - select or modify site for excellent 

surface and internal drainage
n Plant on raised bed
n Select tolerant cultivars, Heritage 40% susceptible

n Conventional - Chemical – mefenoxam 
[Ridomil] {PHI 45 days} and fosetyl-Al 
[Aliette] {PHI 60 days}, Prophyte



Oak root rot
n Blackberry and raspberry problem

n Chester susceptible
n Select sites free of the organism
n Chemicals Methyl bromide and metam 

sodium available but not effective in 
many of our soils



Blackberry cane blotch
n Caused by an alga
n Costal problem 

where it is hot and 
humid

n Damage not clear
n Promote good 

drying conditions
n Coppers should 

work



Cercospora leaf spot 
n Significant foliage 

damaged has been 
noted on Triple 
Crown and Apache

n Importance is 
unknown



Cane Blight – Botryosphaeria 
Sps
n Drought loving fungus
n Wound loving fungus
n When you have the combination of these 

factors the fungus invasive and causes 
dieback

n Prune immediately after harvest and irrigate -
- especially the would healing time [Fall 
winter pruning means no healing time] if 
severe in your area you can also use a 
fungicide at this point –Captan, Prophyte??



Anthracnose - Elsinoe
n Costal and South Ga problem in 

Blackberry
n Prompt removal of floral canes after 

harvest and mulch canes or remove 
from field

n Coppers and/or lime sulfur





Raspberry crown borer
n Blackberry and raspberry problem – without 

control planting can fail
n Entomopathogenic nematodes, natural soil 

residents commercially available, are highly 
infective, shown to give up to 50% control in 
one test. [Steinernema carpocapsae] most 
effective to date.
n Timing scout for adult females – usually late 

august
n Apply as a drench after emergence but always 

before April 1 [worms borrow into canes and are 
in accessible to nemas] [Mulch thought - nemas 
need moisture]



Raspberry cane borer
n Conventional - Drench canes with 

insecticide Capture/Brigade
n Soil particles and organic matter 
reduce efficacy

n Need new label for materials like 
Cloropyrifos or imidacloprid





Blackberry/pine psyllid
n Blackberry Problem
n Eliminate pine trees within line of site
n Prune affected primocanes about 2 trips

n Organic - Surround – OMRI restricted
n Conventional - Carbaryl [PHI 7 days] or Malathion 

[1 day] will control if coverage is adequate
n Spray prior to bloom or at night to protect bee

n Selected cultivars resistant - Arapaho





Red necked cane borer
n Mainly a red raspberry problem but gets blackberries 

too
n Mandarin, Dorman red, Heritage, and Nova very 

susceptible
n Cultural control – remove galled canes and destroy, 

eliminate wild hosts ¼ mile
n Threshold to initiate spray program -10% of canes 

infested. Rare to exceed threshold in blackberries
n Scout for Adult feeding – oblong holes in leaves
n Pyganic or Malathion at 7-12 day intervals when 

holes observed



Questions
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Blackberry Disease Problems 
(Potential)

• Double blossom 
(Rosette)

• Botrytis gray mold
• Viruses

– Dagger nematode
• Orange rust
• Leaf and cane rust
• Phytophthora root rot
• Spur blight

• Crown gall
• Cane blight
• Oak root rot
• Anthracnose
• Orange blotch



General Considerations for 
Disease Management

• Destroy wild brambles within 600 feet of the 
production area.

• Bramble fields should be located in direct 
sunlight with good air circulation.

• Purchase certified virus-free plants when 
available.

• Avoid Phytophthora and other root rots by 
using raised beds (8-12 inches high).  Install 
drain tile if necessary.





Phytophthora Root Rot
• Chemical – mefenoxam [Ridomil] {PHI 

45 days} and fosetyl-Al [Aliette] {PHI 60 
days}





General Considerations for 
Disease Management

• 2-4% organic matter is recommended; 
consider use of manure or green 
manure crops to increase OM.

• Do not plant immediately following 
crops of potato, tomato, or eggplant, 
since Verticillium inoculum may be 
available for infection.  Rotate with non-
vert crops for 3-4 years before planting 
brambles.



Viruses

• Occur on blackberry and raspberry.
• Tomato ringspot, tobacco ringspot, raspberry 

bushy dwarf, unknowns.
• Currently no chemicals are available for 

control.
• Use virus-free plant material (availability is 

the issue).
• Dagger nematode – vector for nepoviruses

– Telone, metam sodium – preplant only





Nematode samples are necessary – insuring that 
damaging levels of pathogenic nematodes are 
not present.  Sample in September or early 
October.  Telone (1,3-dichloropropene) products 
can take up to eight weeks before planting is 
possible.



Viruses are 
currently my 
greatest 
concern for 
blackberry 
production.  
Tissue culture 
blackberries are 
the way to go, 
and I would not 
utilize non-
tissue cultured 
plants – period.



Blackberry Yellow Vein 
Associated Virus (BYVaV)

• New virus
• Latent in some blackberry cultivars
• May be more problematic when mixed with 

other viruses or “helper” viruses
• Classified as a “crinivirus” (typically 

transmitted by whiteflies, but transmission 
has not been demonstrated, but definitely 
transmitted through cuttings or tissue 
culture 







Crown Gall 
(Agrobacterium tumefaciens)

• Blackberry and raspberry problem.
• Wound pathogen.

– Gramoxone  ???
• Biological control is effective (applied at 

transplanting).
– Isolates K84 and 1026 [Galltrol and NoGall]





Anthracnose 
(Elsinoe veneta)

• Major disease attacking brambles in GA.
• The fungus survives the winter on old canes.
• Remove old fruiting canes and infected 

primocanes and destroy (bury or burn) the 
tissue.

• Copper compounds and lime sulfur (delayed 
dormant only) are registered.  Double 
blossom sprays should be effective if 
resistance has not occurred. 





















Botryosphaeria cane 
canker of blackberry



Perithecia on the surface of 
blackberry lesion



Perithecium of B. 
dothidea



Individual 
ascospores in asci



DDDI Image (Rome Ethridge)

Orange Cane Blotch



DDDI Image (Rome Ethridge)





Orange Cane Blotch
(Cephaleuros parasiticus)

















Double Blossom Control Measures

• Plant resistant cultivars (Navaho and 
Arapaho are examples – thornless).

• Eradicate wild blackberries in the vicinity.
• Prune out rosetted stems (side stems) in the 

early spring before buds open.
• Apply fungicides.



Fungicides for Double Blossom
• Apply to prevent spread from infected flowers 

to the primocanes.  Most rosette infection 
occurs during bloom.

• Start the program when the first double 
blossom is observed.  Requires scouting.  
Continue through entire bloom period.

• Benomyl (Benlate) was the major fungicide 
utilized for control.

• Control shows up the following spring.



Fungicides for Double Blossom

• Abound is registered for control of this 
disease, and it does have good to excellent 
activity.

• Pristine does not have double blossom on 
the label, but it also has good to excellent 
activity.

• Switch is also effective.
• Cabrio and other fungicides may have some 

impact, but sufficient data is not available for 
recommendations at this time.



Fungicides for Control of 
Rosette

Treatment and 
rate/A

Rosette 
incidence (%)

Rosette severity 
(%)

Untreated 100 52
Benlate 12 fl.oz. 89 22
Pristine 1.45 lb 45 2
Abound 0.9 fl.oz. 34 1
Abound 1.5 fl.oz. 5 0.1

Buckley and Waters; 2002



Cultivar and 
breeding 
selection

Rosette 
incidence (%)

Rosette severity 
(%)

Shawnee 100 52
Kiowa 100 19
Chickasaw 99 24
Apache 0 0
Navaho 0 0

Resistant Cultivars

Buckley and Waters; 2002



Blackberry Resistance to Double 
Blossom (Rosette)

Highly Susceptible Susceptible High Resistance

Chickasaw Kiowa Navaho

Shawnee Arapaho Apache

Black Satin Rosborough Humble

Choctaw Hull

Chester

Loch Ness



Orange Rust 
(Arthuriomyces peckianus and 

Gymnoconia nitens)

• Can be a major problem in blackberry 
(erect and trailing types).

• Navaho, Darrow, Humble and, Purple 
and Black raspberry are very 
susceptible.







Leaf and Cane Rust (Kuehneola
uredinis)

• Blackberry problem – rust pustules on 
canes in spring – canes are rendered 
unproductive.

• Shawnee, Choctaw and some older 
cultivars are susceptible.





Nova, Pristine and Cabrio

• Applications should be initiated as early as 
bud break and should continue on a 10-14 
day interval, depending on disease pressure 
and diseases to be controlled.

• Applications may be made up to the day of 
harvest on most materials.

• Observe resistance management restrictions 
and total number of applications.



Botrytis Gray Mold
(Botrytis cinerea)

• Blackberry and Raspberry problem
– Blackberry stamen blight causes 

incomplete/distorted or dried up berries
– Raspberry bloom and fruit rot problem

• Cultural – Prune for open growth







Treatments % Botrytis Fruit Rot
(6 DAH)

% Botrytis Fruit Rot
(9 DAH)

UTC 64.7 a 100.0 a
Switch 0 b 60.7 d
Pristine 0 b 69.8 c
Elevate 0 b 79.7 bc
Rovral 0 b 81.5 bc
CaptEvate 0 b 89.5 ab

Late-Season/Post-Harvest Rots

Ross, Krewer, and Brannen; 2006











Market	Outlook	for	Blackberry	
Production	in	the	Southeast

Blackberry	Conference	
2009	SE	Regional	Fruit	&	Vegetable	

Conference	

Charles	D.	Safley
North	Carolina	State	University



Projected	Increases	in	Blackberry	Acreage	by	
2015	for	Selected	Countries

Country Percentage	
Increase

2005	Area	
Planted
(Acres)

Projected	
Increase
(Acres)

Projected	Area	
in	2015
(Acres)

USA 20	% 11,905 2,381 14,286

Mexico 117	% 5,683 6,649 12,332

Chile 76	% 1,111 844 1,955

Guatemala 33	% 222 73 295

Source: Bernadine Strik, Dept. of Horticulture, OSU 



0

200

400

600

800

1000

1200

Se
pt
	0
5

N
ov
	05

Ja
n	
06

M
ar
	0
6

M
ay
	06

Ju
ly
	06

Se
pt
	0
6

N
ov
	06

Ja
n	
07

M
ar
	0
7

M
ay
	07

Ju
ly
	07

Se
pt
	0
7

N
ov
	07

Ja
n	
08

M
ar
	0
8

M
ay
	08

Ju
ly
	08

Se
pt
	0
8

N
ov
	08

Total US Monthly Blackberry Imports from Mexico & 
Guatemala: 2005 - 2008 Marketing Season

(10,000 pound units)

Source: Agricultural Marketing Service, USDA Mexico Guatemala
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Source: Agricultural Marketing Service, USDA Oregon Central Calf.
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Blackberry	Consumption	
v“There’s	room	for	growth!”

U.S.	Data	by	
Commodity

Expenditures
(%	of	Consumer	
Dollar Spent	on	
Fruit,	2006)

Per	Capita	
Consumption

(2005)

Strawberries 21.7% 1.84

Raspberries 3.8% 0.29

Blackberries <2.0% 0.11

Source: USDA and The Packer Consumer Surveys



Consumer	Expenditures	for	Selected	
Berries	as	a	Percentage	of	Total	Berry	Sales
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Source: Perishables Group, Inc.; published in Produce Merchandising, April 2008



Customers	who	Purchased	within	Last	12	Months

Fruit
Percentage	Who	
Purchased	in 2008

Percentage	Change	
over	2007

Grapes 76% 0%
Strawberries 71% +	2%
Cherries 48% + 7%
Blueberries 44% +	1%
Raspberries 25% - 1%
Blackberries 21% +	3%
Cranberries 14% +	1%
Pomegranates 11% +	5%

Source: Fresh Trends – 2008, The Packer



Likelihood	of	Purchasing	based	on	Household	Income

Fruit >	$100,000 $50	– 99,999

Strawberries 88% 77%
Grapes 84% 80%
Cherries 68% 51%
Blueberries 66% 51%
Raspberries 33% 33%
Blackberries 31% 26%
Cranberries 22% 22%
Pomegranates 16% 12%

Source: Fresh Trends – 2008, The Packer



Most	Popular	Organic	Fruits	
Purchased	in	2008

1.Raspberries
2.Blackberries
3.Pomegranates

Source: Fresh Trends – 2008, The Packer



What	is	the	potential	demand	
for	blackberries?



U.	S.	Demand	for	Blackberries
v“Blackberry	demand	has	an	immense	
amount	of	potential	to	expand	in	the	future.”
Ø“…	consumption	of	blackberries	(could)	someday	
equal	that	of	blueberries	or	raspberries,	given	
consumers’	growing	taste	for,	and	recognition	of,	
the	healthful	benefits.”
§ Janice	Honigberg,	President,	Sun-Belle,	Inc.

v Demand	for	blackberries	is	strong	and	
growing		(Demand	>	Supply)

§ Consensus	of	produce	buyers	and	managers	interviewed	for	this	
report



Market	Trends	– Why	has	Demand	
Increased?

1. Health	
2. Convenience:	
ü Year-round	availability
ü More	supermarkets	carrying	berries

3. Globalization
4. “Faster”	and	More	Reliable	Refrigerated	

Transportation	– maintaining	the	cold	
chain	better	from	supply	point	to	retail

Source: Various Articles and Interviews



Health
v57%	of	the	shoppers	are	making	an	
effort	to	eat	healthier

vConsumers	Concerns:	
üWeight 61	%
ü Cholesterol 36	%
ü Blood	Sugar 22	%
ü High	Blood	Pressure 18	%
üDiabetes	 14	%

Source: Food Trends, International Dairy-Deli-Bakery Association, June 2008



Health
vBerry	consumption	has	steadily	
increased	during	the	past	two	years	as	
consumers	have	become	more	aware	of	
the	health	benefits:	
ü Fighting	cancer
ü Reducing	risk	of	heart	disease
ü Reducing	signs	of	aging

Source: Produce Merchandizing, Chris Crawford, April 2008



Telling	the	Blackberry’s	Story	to	
American	Consumers	

ØBlackberries	are	the	least	known	(berry)	w/	
consumers;	they	need	more	visibility

ØThe	blackberry	industry	is	at	the	“bottom	of	
the	list”	in	promoting	their	berry

ØFuture	demand	will	depend	on	consumers	
knowing	the	health	benefits	of	the	berry.	If	
consumers:
üAre	educated;	demand	will	increase
üAre	not	educated;	demand	will	be	stagnant	

Source: Comments of Produce Buyers/Managers



Telling	the	Blackberry’s	Story	to	
American	Consumers	

ØBlackberries	have	less	recognition	relative	to	
strawberries,	blueberries,	raspberries	and	
pomegranates
ü Few	consumers	talk	about	the	blackberry’s	
nutritional	value	and/or	as	a	source	of	
antioxidants	

âThe	Industry	needs	to	do	a	better	job	in	
getting	their	(health)	message	out	

Source: Comments of Produce Buyers/Managers



Alternative	Methods	of	Measuring	
Antioxidant	Capacity

1. ORAC:	Oxygen	Radical	Absorbance	Capacity
2. FRAP:	Ferric	Ion	Reducing	Antioxidant	

Power
3. TRAP:	Total	Radical-Trapping	Antioxidant	

Parameter	
4. TEAC:	Trolox	Equivalence	Antioxidant	

Capacity



List	of	Fruits	High	in	Antioxidants	Content	
ORAC	Estimation	Method

(µmol	TE/100g)

Antioxidant	Source Total	ORAC

Cranberries,	raw	 9,584
Currant,	Black,	raw 7,960
Blueberries,	raw 6,552
Plums,	raw	 6,295
Blackberries,	raw 5,347
Raspberries,	raw 4,862
Strawberries,	cultivated,	raw		 3,577
Cherries,	raw 3,365
Grape,	red,	raw	 1,260

Source: Oxygen Radical Absorbance Capacity of Selected Foods, Nutrient Data Laboratory, 
ARS, USDA, November 2007 



List	of	Fruits	High	in	Antioxidants	Content	
FRAP	Estimation	Method

(mmol	Fe²⁺/Kg	Fresh	Weight)

Antioxidant	Source Antioxidant Activity

Blackberries 51.53
Redcurrants 44.86
Raspberries 43.03
Strawberries,	cultivated		 22.74
Blueberries 18.61
Plums	(red) 12.79
Grapes	(black) 11.09
Cherries 8.10
Grapes	(white) 3.25

Source: Total Antioxidant Capacity of Plant Foods, Beverages & Oils Consumed in Italy, 
Nicoletta Pellegrini et. a., J. Nutr. 1333:2812-2819, 2003



List	of	Fruits	High	in	Antioxidants	Content	
TRAP	Estimation	Method

(mmol	Trolox/Kg	Fresh	Weight)

Antioxidant	Source Antioxidant Activity

Blackberries 21.01
Redcurrants 12.14
Raspberries 10.48
Blueberries 9.30
Strawberries,	cultivated		 8.56
Plums	(red) 8.09
Grapes	(black) 2.50
Cherries 4.17
Grapes	(white) 1.59

Source: Total Antioxidant Capacity of Plant Foods, Beverages & Oils Consumed in Italy, 
Nicoletta Pellegrini et. a., J. Nutr. 1333:2812-2819, 2003



List	of	Fruits	High	in	Antioxidants	Content	
TEAC	Estimation	Method

(mmol	Trolox/	Kg	Fresh	Weight)

Antioxidant	Source Antioxidant Activity

Blackberries 20.24
Raspberries 16.79
Redcurrants 14.05
Strawberries	cultivated		 10.94
Blueberries 7.43
Plums	(red) 5.11
Grapes	(black) 3.85
Cherries 2.69
Grapes	(white) 2.48

Source: Total Antioxidant Capacity of Plant Foods, Beverages & Oils Consumed in Italy, 
Nicoletta Pellegrini et. a., J. Nutr. 1333:2812-2819, 2003



Are	we	already	oversupplied	
with	blackberries	on	the	East	

Coast?

Or,	do	we	need	more	
blackberry	production	on	

the	East	Coast?



A:The	East	Coast	is	Not	Oversupplied
vProduce	buyers/managers	would	like	to	see	
more	production	on	the	East	Coast.

vWant	to	buy	locally	grown	produce
üImproved	quality	

ØRelative	to	berries	shipped	across	the	country

üReduced	shrink	
Ø Blackberries	are	the	most	perishable	berry
ØBuying	local	is	critical	due	to	spoilage	

üReduces	Delivery	Price		âMore	Affordable	Berries
ØTransportation	expenses

üBuying	locally	will	be	more	important	in	the	future
Source: Comments of Produce Buyers/Managers



Consumer	Perceptions	of	Locally	
Grown	Food

vConsumer	appreciate	local	food	for	
its:
ü Improved	Taste
ü Freshness
ü Improved	Quality

Source: Food, Fuel and the Future: Consumer Perceptions of Local Safety and Climate 
Change in the Context of Rising Prices, Leopold Center’s Marketing and Food Systems 
Initiative, August 2008



Definition	of	Locally	Grown	Food
vConsumer	definitions	of	local:

Ø 100	miles	or	less:							 67%
ØWithin	the	state	or	region:		33%

vProduce	Buyers/Managers	definitions	of	local:
Ø 100	miles	or	less
ØWithin	the	state
ØWithin	a	6-hour	drive

Source: Food, Fuel and the Future: Consumer Perceptions of Local Safety and Climate Change in the Context of 
Rising Prices, Leopold Center’s Marketing and Food Systems Initiative, August 2008

Source: Comments of Produce Buyers/Managers



What	is	the	optimum	size	
container?

Is	there	an	advantage	to	selling	
blackberries	in	larger	container	
sizes,	such	as	a	quart	container?



Product	Packaging
vProtecting	the	fruit	is	the	most	important	function	
for	blackberries

vConsumers	are	concerned	about:
ü Product	Visibility
ü Convenience

vClamshells	for	berries
ü Improve	quality	
ü Increase	refrigerator	life	for	consumers	
ü Help	retailers	reduce	shrink

Source: Packing a Punch, Amy Sung, September 2008



Optimum	Size	Container?
vChain	store	produce	buyers/managers:	
No	consensus	on	the	optimum	container	
size

vGenerally	the	container	should	be	
shallow/flat	&	have	a	wide	profile:
ØReduces	bruising	
ØProvides	“best”	presentation	of	the	berries

§Blackberries	are	an	impulse	item
Source: Comments of Produce Buyers/Managers



Optimum	Size	Container?
vTwo	Major	Considerations:

ØPrice/Affordability
§ Blackberries	are	an	impulse	item,	not	a	staple
§ Consumers	buy	blackberries	with	disposable	income
ÊConcern	that	purchases	will	decrease	given	the	current	
economic	situation

ØSpoilage	Factor	– Blackberries	are	Highly	Perishable	
Berries

vProduce	Buyer/Manager	comments:
ØOne	opinion:	“Six-oz	clamshells	are	the	best”	because	
of	the	spoilage	factor.

Source: Comments of Produce Buyers/Managers



Optimum	Size	Container?
vProduce	Buyer/Manager	comments:
vContainer	size	is	dictated	by	price,	i.e.	“Whatever	size	
(5.6	oz	– 1	pt)	is	most	affordable	(at	the	time).
ØOne	opinion:“In	today’s	economy,	½- pint	
clamshells	are	more	affordable.”

vAnother	opinion:
Ø“One-pint	clamshells would	be	the	best.”	

üIf	one-pint		containers	were	priced	so	they	were	
affordable	(i.e.	priced	lower);	growers	would	
make	up	the	(price)	difference	by	selling	greater	
volume.			

Source: Comments of Produce Buyers/Managers



Quart	Size	Container?
vLarger	size,	i.e.	quart,	containers	would	not	
be	feasible	– Almost	Unanimous	Opinion	
(One	Abstained)	

vReasons:
ØWould	not	be	affordable	for	consumers
ØWould	put	increased	pressure	on	the	berries	
and	increase	bruising

ØToo	much	risk	given	how	perishable	
blackberries	are		

Source: Comments of Produce Buyers/Managers



Larger	size	containers:
a	different	view-point.

vVendor	at	Charlotte	Farmers	Market
ØBlackberry	Sales	≈ $3,000	on	a	typical	Saturday
ØPrimarily	sells	in	2-quart	containers

ü$9.00	each	or	$2.75/lb

ØCan	not	sell	½- pints	and	only	a	few	1-pints
üSells	mostly	1- and	2-quarts	containers

vCostco	&	Sam’s	Club
ØSell	in	18-ounce	containers

Source: Ervin Lineberger



What	can	growers	do	to	improve	
their	product	and	or	service?



Suggestions	to	Improve	Product
vBlackberry	Varieties	

ØVarieties	that	would	extend	the	local	season	
ØLarger	size	berries	
ØImproved	sweetness/flavor	

§ “Sometimes	we	receive	blackberries	that	are	too	tart	to	
eat.”		

§ Previous	opinion:	“A	lost	in	taste	does	not	seem	to	
matter	as	long	as	the	fruit	looks	good.”

§ Some	Industry	experts:	There	is	evidence	that	
Raspberry	consumption	is	decreasing	due	to	poor	
flavor	(i.e.	low	sugar	content)	relative	to	blueberries.	

Source: Comments of Produce Buyers/Managers



Suggestions	to	Improve	Product	&	
Service	

vMore	or	Better	Standardization:	
ØMore	consistent	container	size	
ØMore	consistent	pack		

vPost	Harvest	Handling:
ØPHH	is	critical	for	blackberries
ØSome	growers	need	additional	training

§ e.g.	– cooling	containers	prior	to	packing	
berries	to	increase	shelf	life

Source: Comments of Produce Buyers/Managers



Suggestions	to	Improve	Service	
vImproved	Information	about	Suppliers/	
Potential	Suppliers

vExample:	NCDA&CS	Marketing	Services
ØGrowers	can	post	their	information	onto	a	website		
ØBuyers	can	identify	new	growers	or	growers	who	
were	previously	unknown	to	them
§ Buyers	can	help	“train”	new	growers	on	marketing	
requirements

ØGrowers	can	identify	other	Growers
§ Can	exchange	information	on	production,	PHH,	etc.

Source: Comments of Produce Buyers/Managers



There	is	potential	for	increased	blackberry	
production	on	the	East	Coast

vHowever,	there	are	challenges
vTo	reduce/prevent	threat	of	oversupply,	the	
industry	need	to	address:
ØConsumer	education

üHealth/nutrition
üValue	of	locally	grown	blackberries

ØPackaging/containers
ØPost	Harvest	Handling	
ØVarieties	Grown?

Safley’s Opinion



Thank	you	for	your	
attention!

Charles	D.	Safley
919-515-4538

charles_safley@ncsu.edu
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POSTHARVEST HANDLING 
OF BRAMBLES

PENELOPE PERKINS-VEAZIE
NCSU

KANNAPOLIS NC
penelope_perkins@ncsu.edu



DIFFERENCES FROM OTHER 
CROPS

• MUST BE FULLY RIPE
• MUST PICK INTO FINAL CONTAINER
• NO WASHING
• RAPID COOLING AND COLD CHAIN 

CRITICAL
• NO MECHANICAL SORTING
• CONSUMERS EAT WITHOUT 

WASHING



SYSTEMS
1. ON FARM/FARMERS MARKET

-U Pick
-Pick into larger containers (quart)
-Softer varieties can be used

2. SHIPPING
-Pick into small containers (pint)
-Cold chain management is critical
-Use only firm varieties



STEPS FOR QUALITY

PREHARVEST
• VARIETY SELECTION
• CONTAINER
• HARVEST/HANDLING 

SYSTEM



VARIETY SELECTION 

FIRMNESS: GET IT OFF THE PLANT WITHOUT           
LEAKING

SHAPE AND SIZE:  ROUND/LONG, LARGE  /SMALL  
(WHAT FITS YOUR PACKAGE AND MARKET?)

SHELF LIFE:  DECAY RESISTANCE, TRANSPORT 
RESISTANCE

OTHER DEFECTS:  SUNBURN, RED DRUPE

FIRST STEP IN POSTHARVEST LIFE:



FIRMNESS (COMPRESSION)

0
1
2
3
4
5
6

BLUEBERRY STRAWBERRY BLACKBERRY RASPBERRY

LBS FIRMNESS FOR EACH 
COMMODITY

FIRMER IS MORE RESISTANT TO BRUISE AND LEAK

FIRM

SOFT



SELECTIONS

NATIONAL SHIPPING
NAVAHO
NATCHEZ
APACHE
ARAPAHO
OUCHITA
CHESTER THORNLESS



NUMBER OF BERRIES PER PINT
40 NAVAHO     
40  ARAPAHO
35 CHESTER
30 OUACHITA
25 APACHE
25 NATCHEZ



CONTAINERS

• PLASTIC CLAMSHELL
• ½ PINT, PINT, 12 AND 18 OZ 

(NO MORE THAN 3 LAYERS)
• VENTED ON TOP AND SIDES
• UPICK/FARMERS:  QUART 

AND LARGER



CONTAINER

2 LB BASKET FOR LOCAL ONLY

CLAMSHELL  
WITH ROUND 
HOLES

CLAMSHELL 
WITH SLITS

STACKABLE



MASTER FLATS 
OR CARTONS

REINFORCED CORNERS
SIDES STACK VERTICALLY
FORCED AIR VENTS
HOLD 12 CLAMSHELLS

MASTER 
WITH AIR 
VENTS

TOP  FLAT 
GUARD



PICK FULL BLACK, FIRM

BE GENTLE!



KEEP FRUIT 
SHADED 
WHILE 
PICKING

SHADED SIDE 
N-S PLANTING

70F                          80F



DON’T OVERFILL



MOLDS/FUNGAL

BOTRYTIS-GRAY MOLD

PICK EVERY 2-3 DAYS 
TO AVOID OVERRIPE  
AND DECAYED FRUIT

PICK OFF 
OVERRIPE/DECAYED 
FRUIT AND DISCARD

OTHERS:  ANTHRACNOSE, RUST, 
CLADISPORIUM, FUSARIUM, YEASTS

RUST



INJURY

RAIN DAMAGE
SUNBURN

HEAT/BRUISE

RED DRUPE

AVOID 
THESE 
FRUIT 
WHEN 
PICKING

POSTHARVEST
PREHARVEST



PACKING 
SYSTEM 1

PICK INTO CLAMSHELL
PLACE CLAMSHELLS IN 
TOMATO BOX
TRANSPORT TO SHED
CHECK/REPACK FRUIT IN 
CLAMSHELLS
PLACE IN MASTERS AND 
PUT IN COLD ROOM



PACKING SYSTEM 2 
FIELD ONLY

PICK INTO CLAMSHELLS
BRING TO FIELD PACKHOUSE
SORT FOR LEAK, DAMAGE
PLACE INTO REEFER



PACKING GUIDE CHART



SANITATION:  CONSUMERS DON’T 
ALWAYS WASH FRUIT!

PROVIDE WASH STATION AS WELL 
AS TOILET FACILITIES



STEPS FOR QUALITY

POSTHARVEST
• COOLING
• CA/MA
• TRANSIT



COOLING BLACKBERRIES
• DELAYS DECAY

• REDUCES RESPIRATION/WEIGHT LOSS

• CAN CAUSE CONDENSATE IF CHANGES 
IN TEMPERATURE OCCUR

COOLING  IS THE MOST EFFECTIVE 
PRETREATMENT FOR BLACKBERRY 
SHELF LIFE !



DISEASES

• RHIZOPUS (LEAKY ROT)  
>41 F

• BOTRYTIS (GRAY MOLD) 
>32 F

• ANTHRACNOSE >41 F
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32 41 68

RESPIRATION RATE

DAYS LIFE

TEMPERATURE INCREASE

RESPIRATION INCREASES
WEIGHT LOSS INCREASES
DECAY INCREASES



CONDENSATION
• WARM AIR HOLDS MORE MOISTURE 

THAN COLD AIR
• AS AIR COOLS, WATER FALLS OUT 

ONTO COLDEST SURFACE
• PLASTIC COOLS FASTER THAN FRUIT



COOLING

• ROOM/ REEFER  COOLING

• FORCED AIR COOLING

http://www.storeitcold.com/



ROOM COOLING:
ALLOW AIR MOVEMENT BETWEEN 

BOXES AND FLATS

VENTS IN MASTER FOR AIR 
FLOW WITHIN CARTON



COLD ROOMS
• RAILWAY CARS + ELECTRIC MOTOR + 

DIESEL GENERATOR
• SELF-CONSTRUCTED
• USED RESTAURANT COLD/FREEZER 

ROOMS
• OFTEN FA IS INSIDE A LARGER COLD 

ROOM
• CONVERT AC UNIT TO COOLING (COOL-

BOT) http://www.storeitcold.com/



EVAPORATOR 
UNIT

REINFORCED CONCRETE FLOOR

POLY U 
FOAM

5 CM
CONCRETE SUB FLOOR

COOLING ROOM DIAGRAM

STEEL OR AL  FRAME 
SUPPORTS, 

2 M CENTERS

DOOR

SOLID 
RUBBER 
LOWER SEAL

AL CHANNEL, 
SLIDING DOOR TRACK, 
FOAM, RUBBER SEAL

10 CM

7.5 CM

METAL 
CLADDING, 
CAULKED



FORCED-AIR COOLING

FORCES COLD AIR THROUGH 
DIRECTED PATHS IN BOXED FRUIT

• CAN BE FIELD PORTABLE
• ROOM PORTABLE
• BUILT-IN



FA FANS

CURTAIN



STORAGE AFTER COOLING
• KEEP NEAR 32 F

• KEEP RELATIVE HUMIDITY >90%

• HOLD NO MORE THAN 2 DAYS



EXTRA LABELING FOR CORRECT 
TEMPERATURE



AVOIDING WEAK LINKS IN THE 
COLD CHAIN

1.  COOL AS QUICKLY AS POSSIBLE-
MAKE SEVERAL SMALL TRIPS 
TO COOLER

2.  KEEP PRODUCT COOLER IN 
FIELD-USE SHADE, ADD MIST 
SYSTEM (WHERE LOW 

HUMIDITY)
3.  PAY ATTENTION TO AIR FLOW, 

STACKING, BOX VENTS



COLD CHAIN (CONT)
• LOAD INTO REFRIGERATED 

TRANSIT AS QUICKLY AS POSSIBLE

• UNLOAD INTO REFRIGERATED 
STORAGE QUICKLY

• MEASURE/MONITOR 
TEMPERATURE AT EACH STEP 
USING RECORDERS



MA OR CA STORAGE
• MUST BE HELD AT 0-5 C (32-41 F) TO 

BE EFFECTIVE

• BLACKBERRIES NEED 5-10% OXYGEN 
AND CAN TOLERATE 10-20% CARBON 
DIOXIDE



MA OR CA STORAGE

• USED DURING TRANSPORT (3-5 
DAYS)

• EXCELLENT CONTROL OF GRAY 
MOLD

• KEEPS FRUIT IN ‘SUSPENDED 
ANIMATION’ 



PALETTE MA USING FILM OVERLAY WITH 
INJECTED CO2 



MA VERSUS TEMPERATURE
POSTHARVEST LIFE OF BLACKBERRIES  

(DAYS)
STORAGE TEMPERATURE
68 F           41 F         32 F

AIR 1 3 7

MA        2               4             10    

LOW TEMPERATURE IS MORE EFFECTIVE THAN MA



SUMMARY
• CONTROL HARVEST 

OPERATION
• REDUCE FIELD HEAT LOAD
• KEEP FRUIT COOL DURING 

STORAGE AND TRANSIT
• USE MA ONLY IF A PREMIUM 

PRICE



SOURCES OF INFORMATION

• BRAMBLE PRODUCTION GUIDE
(CORNELL UNIVERSITY)

• SMALL SCALE POSTHARVEST 
HANDLING PRACTICES (UC-DAVIS)

• POSTHARVEST TECHNOLOGY OF 
HORTICULTURAL CROPS (UC-
DAVIS)



SOURCES-WEB SITES
• NORTH CAROLINE STATE 

http://www.bae.ncsu.edu/programs/exte
nsion/publicat/postharv/

• UNIV CALIFORNIA-DAVIS AND UC-
KEARNEYSVILLE 
http://postharvest.ucdavis.edu/

• USDA HANDBOOK 66 
http://www.ba.ars.usda.gov/hb66/contents.
html



Caneberry Tissue Analysis
Monitoring Nutritional Status 
in New Cultivars

Small Fruit Agent Training
August 4 and 5, 2009



Topics of Importance
n Cane berries background
n Tissue samples

n How to collect
n How to submit
n Understanding the Report

n New Developments
n Baseline
n K Fertilization



Blackberry Acreage in NC

n 1999:   < 100 acres
n 2002:   about 150 acres
n 2006:   SunnyRidge Farm, Inc., indicated 

desire  to expand production by 5-700 A
n Blackberry and raspberry

n 2009:   about 400 acres
n Future growth still expected



Blackberries – Yum!!!



Blackberry (Rubus)
n Erect, semi-erect, trailing, semi-trailing 

n Perennial root

n Biennial shoots called CANES
n Primocane is vegetative; 1st year growth (no flowers or 

fruit)

n Floricane is reproductive; 2nd year growth flowers, fruits 
then dies and is pruned out



• New a picture of cane types



New Cultivars

n Erect and semi-erect

n Thornless

n Different harvest times

n Navaho, Ouachita (others include  
Apache, Chester, Hull, Triple Crown, 
Arapaho, Chickasaw, Kiowa & Choctaw)
Cultivars suited to NC are currently being developed.



Cultivar Characteristics
n Navaho

n Erect
n Univ. Arkansas
n Thornless
n Mid-late season
n Med-high yield
n Great postharvest 

shelf life (PHSL)

n Ouachita
n Erect
n Univ. Arkansas
n Thornless
n High yields
n Big berries, great 

flavor
n Good PHSL



New Fertilization Practices

n Currently, growers are more likely to 
spoon-feed soluble fertilizer through 
drip tape in addition to broadcasting 
or banding fertilizer.



Current Nitrogen Fertilizer 
Recommendations

For mature blackberries: 60–80 lb N
n Spring:  drip a total of 50 lb N 

§ 15 lb N March 1
§ 10 lb N March 15, April 1, and April 15 
§ 5 lb N early May

n Post harvest: apply remainder of N
n Fall: no nitrogen; lime and non-

nitrogenous fertilizers as needed 



Lime & Fertilizer

n Lime to pH 6.0 

n Pre-plant Apply P2O5 and K20 
according to soil test 

n Post-plant P2O5 and K20



Sufficiency Ranges from Clark
NABGA (1997)

n Developed for newer 
cultivars

n Collected from the 
primocane in August 
(post harvest)

n 30–60 most recently 
mature leaves

Nitrogen 2.4–2.9%

Phosphorus >0.15%

Potassium 1.0–2.0%

Calcium >0.5%

Magnesium >0.3%

Sulfur >0.13%

Iron >50 ppm
Manganese >50 ppm
Zinc >20 ppm
Copper >7 ppm
Boron 30–50 ppm



Growers want big, sweet, berries
with great shelf life 

Tissue analysis
is a tool that 

will help 
accomplish this



How to use Plant Tissue Analysis?

n Fine tune fertilization program by monitoring plant 
nutrient uptake

n Diagnose a problem; include a healthy and 
unhealthy plant sample and soil samples from the 
healthy and unhealthy area
n Corrective action consider climatic conditions, yield 

potential, fertilization history, disease/insect pressure, even 
economic return



Sample Type

n Predictive – monitor nutritional status

n Diagnostic – verify if problems are related 
to poor nutritional status



Tissue Samples
n What

n The most recent matured leaves from the primocanes

n How Many
n 25-30 leaves

n Special Considerations
n Paper bags; get them to the lab quickly

n When
n Any time you suspect a nutritional problem (diagnostic)
n Post harvest (predictive)



1
2

34

5





Sample ID
Crop Name (and Variety)
Growth Stage
Plant Part

Corresponding Samples
Plant Appearance
Other Tests



Growth Stages

n Early (E): pre bloom

n Bloom (B): full bloom

n Fruit (F): ripe or harvesting fruit

n Mature (M): 2 weeks post harvest



Sample ID
Crop Name (and Variety)
Growth Stage
Plant Part

Corresponding Samples
Plant Appearance
Other Tests

S

B
F

M

E
M U

• Early: pre bloom

• Bloom: full bloom

• Fruit: ripe or harvesting fruit

• Mature: 1-2 weeks post harvest



Indicate Corresponding samples here



Indicate Plant Appearance here

Interveinal yellowing
in top



There are no extra tests that 
we recommend for caneberries

Interveinal yellowing
in top



http://www.ncagr.gov/agronomi/pdffiles/uplant.pdf



– Header
– Sample Information
– Results (chemical 

analysis
– Interpretation Indices
– Recommendations



Report Header Information

Date report completed and printed

Division name, ph # and web address Report #Grower (client) Name 
And Address

Farm ID (if needed)

County where sample
Was collected



Laboratory Results

• For Cane berries
• Concentrations for 11 essential plant nutrients plus 

sodium
• Macro nutrients (N P K Ca Mg S) in percent (%)
• Micro nutrients (Fe, Mn, Zn Cu, B) in ppm



Interpretation Indices

• Converts a nutrient concentration into an index 
value

• Desired index ranges from 50-74
• Below 50 index reduced growth yield
• Above 74 index excess use of fertilizer and 

potential toxicity





Range (min/max) of Nutrient Concentrations in 
the Post Harvest Primocane Samples

Nutrient % concentration 
(baseline study)

Nitrogen 2.0-3.3
Phosphorus 0.13 – 0.26
Potassium 0.5 – 1.3
Calcium 0.3 – 1.0
Magnesium 0.25 – 0.50
Sulfur 0.13 – 0.20



Average Nutrient Concentrations in 
the Post Harvest Primocane Samples
Nutrient % concentration 

(baseline study)
% concentration (Clark, 

U. Ark, 1997)
Nitrogen 2.4 – 2.9 2.4 – 2.9

Phosphorus 0.17 – 0.18 >0.15

Potassium 0.77 – 0.84 1.0 – 2.0

Calcium 0.51 – 0.68 >0.5

Magnesium 0.30 – 0.38 >0.3

Sulfur 0.15 – 0.15 >0.13



BASELINE STUDY
Monitor nutrient concentrations in the primocane at M 

(postharvest) to determine needs for the next season
and in the E (early), B (bloom), F (fruit) to aid in diagnosis of 
nutritional problems

Cooperators: 
Steve Dillon, Ben Knox, Charles Mitchell, Fred Smith all with 
NCDA&CS
Gina Fernandez, Ron Gehl, Wayne Mitchem with NCSU
Josh Beam with Sunny Ridge
Commercial Growers and 3 Research Stations



Questions
n Brenda R. Cleveland

n NCDA&CS Agronomic Division
n Plant Waste Solution and Media Section
n 919.733.2655
n Brenda.Cleveland@ncagr.gov
n www.ncagr.gov/agronomi/



Weed Management in Caneberry

Wayne Mitchem
Orchard and Vineyard Floor Management

Dept. of Horticultural Science

Photo courtesy of “Growing Blackberries in NC”



• Research based weed management 
information for caneberry is very limited!

• Recommendations based on herbicide 
utilization in other fruit crops and cultural 
considerations.



Weed Control is Important
• Weed control is important 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.

This image cannot currently be displayed.

- Bramble Fact Sheet, Univ. of Florida 



Weed Competition in Spring Planted Raspberries

Trt. Canes/plot
Avg. 
Ht. Canes/plot

Avg. 
Ht.

WF 15 59 71 94

WF 5/28+ 14 25* 56 91

WF 6/27+ 11* 23* 37 * 74

Weedy 4* 32* 15* 79

1971 1972

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



Weed Competition in Spring Planted Raspberries

Trt. Kg/plot g/cane g/100 cm cane

WF 1.28 82 140

WF 5/28+ 0.26* 20* 77*

WF 6/27+ 0.22* 17* 60#

Weedy 0.06* 15* 41$

Fruit Yield Data

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



Caneberry Ground Cover Management
• 4 ft weed-free band
• Row middles or drive 

alley
– Established sod
– Annual cover crop
– Native vegetation



Herbicide Strip
How Wide is Wide  Enough?



Effect of Herbicide Strip Width on Grape Yield

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

Herbicide Strip Width (ft)

0
1
1.5
2
2.5
3
3.5

LSD 0.05

Kg/Vine
96 b

c

c

c

bc

bc

ab

a

Wilkes Co., NC

Buckelew, Mitchem and Monks, unpublished



Weed Management in Newly Planted Caneberry

• Cultivation (newly planted)
• Hand removal (newly planted)
• Herbicides

– Injury (POST)
– Cost effective



PRE Herbicide Options in Newly 
Planted Brambles

• Simazine 4F or 90DG – 1 qt or 1.1 lb/A
– Activation within 14 to 21 days 
– Controls ragweed, lambsquarters, pigweed, henbit, 

prickly lettuce, purslane, and annual grasses
– DO NOT use on tissue culture plants the first 

year of planting
• Gallery 75 DF - 0.66 to 1.33 oz

– Activation within 21 days
– Controls a number of broadleaf weeds; MG 

suppression

This image cannot currently be displayed.



PRE Herbicide Options in Newly 
Planted Brambles

• Devrinol 50 DF – 4 lb/A
– Activation within 24 hrs is best

• Oryzalin or Surflan – 2  to 4 qt/A
– Activation within 14 to 21 days
– Controls annual grasses, pigweed, 

lambsquarters
– DO NOT use on tissue culture plants 

during the first year.

This image cannot currently be displayed.



Newly Planted Blackberry Herbicide Programs
• Bare Ground

– Option #1
• Cultivation (until plants get 

established) or Paraquat with hand held 
shielded application equipment

• PRE herbicide 
– Surflan + ½ rate Simazine (when 

plants get 12’ or more new growth)
– Surflan (may follow with a second 

application)
• Poast or Select if needed
• Paraquat late summer

– Option #2 
• PRE herbicide

– Surflan + ½ rate of simazine or 
Devrinol

– Surflan
• Poast or Select if needed
• Paraquat late summer (canes need to be 

3 ft tall or more)

This image cannot currently be displayed.



Newly Planted Blackberry Herbicide Programs
• Plasticulture

– Hand weed in the holes around the 
crop ($10 to $15 per 100 plants).  If 
fumigation used there will be some 
benefit (but don’t expect a lot).

– Area adjacent to the plastic bed (1 foot 
or so on each side of the bed)

• Surflan + ½ rate Simazine (applied in 
area adjacent to bed)

• Paraquat (applied in area adjacent to 
the bed as needed) 

• Poast or Select (over the top if needed)
• Failing to control weeds in area 

adjacent to the bed will result in torn 
plastic from mowing creating an 
additional weed problem

This image cannot currently be displayed.



PRE Herbicide Options
Established Brambles

• Sinbar – 1 to 2 lb/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, lambsquarters, annual 

morningglory, ragweed, Florida pusley, annual grasses
• Casoron 4G – 100 lb/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 

This image cannot currently be displayed.



PRE Herbicide Options
Established Brambles

• Solicam – 2.5 to 5 lb/A
– Dormant application
– Weak on pigweed and lambsquarter
– Excellent on annual grasses, prickly sida, dogfennel, spurge 
– Suppresses yellow and purple nutsedge
– Activation within 28 days;  Brambles est. 12 mos.

• Oryzalin or Surflan – 2  to 4 qt/A
– Activation within 14 to 21 days

• Simazine 4F or 90DG – 2-4 qt or 2.2-4.4 lb/A
– Even at higher rates the addition of Surflan will be necessary 

for maximum residual annual grass control. 
– Split application

This image cannot currently be displayed.



POST Herbicide Options in Brambles
• Gramoxone Max - 1.5 to 2.7 pt/A or Firestorm 

1.3 to 2.7 pt/A
– NIS @ 0.25 % v/v
– Contact with new canes will cause injury
– May tank mix with PRE herbicides

• Glyphosate – 11 to 32 oz/A or 1 to 3 pt/A
– DO NOT ALLOW CONTACT WITH GREEN 

CANES, BARK OR FOLIAGE
– Apply as a directed shielded spray

This image cannot currently be displayed.

The safest place for glyphosate around blackberry plants is in the jug!



POST Herbicide Options in Brambles
• Aim – 0.8 to 2 fl. oz/A

– COC @ 1% v/v
– 15 day PHI

• Poast – 1.5 to 2.5 pt/A
– COC @ 1 % v/v
– 45 day PHI

• Fusilade – 12 to 24 oz/A
– COC @ 1% v/v
– Nonbearing use only

• Select – 6 to 8 oz/A
– NIS @ 0.25 % v/v
– Nonbearing use only

This image cannot currently be displayed.



Recommended Herbicide Programs for 
Established Blackberry Plantings

Crop Age Fall Winter Spring Summer

Blackberry 
and Raspberry 
Established 1 
or more years

PRE (Simazine + 
Surflan or Sinbar) 
(Paraquat if needed)

Paraquat (definitely post 
harvest) or Aim (as 
needed)  

PRE (Simazine, 
Sinbar, or Surflan) + 
Paraquat

PRE + Paraquat (if 
needed) Prior to 
primocane emergence

Paraquat (definitely post 
harvest) or Aim (as 
needed); 

Simazine + Solicam 
+ Paraquat

Paraquat (definitely post 
harvest) or Aim (as 
needed)

Paraquat Casoron Paraquat (definitely post 
harvest) or Aim (as 
needed)



Post Harvest

Paraquat applied after floracane removal

September 2008



Benefits from Fall PRE Application
• Controls winter annual 

weeds that can be difficult 
to control with paraquat 
(horseweed, cutleaf 
eveningprimrose)

• Delays application time of 
Spring PRE

• Clean area for crown borer 
sprays applied post-
harvest.  



Sinbar Brings More than PRE Control



What is This?



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

– Apply when 4” new growth 
appear

– Second application when 
regrowth occurs

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

Remember the PHI = 45 days 



Newly Planted Blackberry Response to Herbicides
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8 DAT 21 DAT

Dual 1.5 pt
Chateau 6 oz
Stinger 0.5 pt
Sandea 0.5 oz
Spartan 0.5 pt
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Blackberry planted June 5th;  Herbicides applied July 3rd.

LSD 0.05

Jennings and Mitchem, 2007

% 
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Lincoln Co., NC



Established Blackberry Response to Herbicides
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6 DAT 22 DAT

Dual 1.5 pt
Chateau 6 oz
Stinger 0.5 pt
Sandea 0.5 oz
Spartan 0.5 pt

*

Blackberry planted 1997;  Herbicides applied July 17th.

LSD 0.05

Jennings, 2007

% 
Injury

Sandhills Research Station



Herbicide in IR-4 with Real 
Potential for Registration

• Clethodim – shorter PHI than Poast – 7 
days

• Halosulfuron (Sandea) 
• Flumioxazin (Chateau)



Contact Info

Wayne Mitchem
704-472-0770 (mobile)

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



Photos form SRSFC Sponsored Blackberry 
County Extension Agent Training















2009 Blackberry Agent Training 

 

SPONSORS 

 

Southern Region Small Fruit Consortium (www.smallfruits.org) 

 

NC Commercial Blackberry and Raspberry Growers Association 

 

SunnyRidge(http://www.sunnyridge.com/) 

 

Syngenta(http://www.syngentacropprotection.com/cropmain.aspx) 

 

Naturipe(http://naturipefoods.com/) 

 

North American Plants, LLC(http://www.naplants.com/) 

 

UPI(http://www.upi-usa.com/) 

 

DuPont(http://www2.dupont.com/Agriculture/en_US/) 
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http://www.syngentacropprotection.com/cropmain.aspx�
http://naturipefoods.com/�
http://www.naplants.com/�
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http://www2.dupont.com/Agriculture/en_US/�
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