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Today’s Talk

 Va. Climate: What type of blueberries 
to grow well in Virginia and 
neighboring states?

 Some thoughts on freeze protection.

 Methods of culture: Soil, Pine Bark or 
Amended soil?

 Fertilization: Dry, slow release or 
liquid?

 pH control



Today’s Talk

 Disease control

 Insect control

 Weed control

 Pruning





Average Winter Chilling Map-45 F and below
Plenty of chillin’ in the Commonwealth
You can grow all the types blueberries



Danger of Planting Very Low 
Chilling Cultivars

Winter Chilling
Satisfied Too Early
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Mean date of last spring frost
All land is not created equal
for spring freezes: Note cold pockets and warm pockets



Winter lows in Va.





Species overview for Va. 
Area 

 Southern highbush- needs good soil, many cultivars 
bloom v. early, heat tolerant, a few could be season 
starters (Legacy) or used in tunnels 

 Northern highbush- needs good soil, bloom later 
(900 pluschill hours), poor heat tolerance, some 
ripen ahead of early rabbiteyes, season starters 
(Duke)

 Rabbiteye-tolerant of many soils, lower organic 
matter and fertility needs, some bloom early, some 
bloom in “mid” season (Tifblue-Powderblue), many  
ripen with late highbush, latest ones wil be later 
than the late highbush (Ochlockonee)



What to plant where?
Warm areas of Va. All three types
Piedmont (blue): Highbush, maybe highest chill rabbiteye and 
southern highbush?
Mountains: Highbush



Southern and Northern 
Highbush Blueberry (Mich. State )

Flower bud development

1 2 3 4 5 6 7

Tight bud Bud swell Tight cluster Early pink bud Late pink bud Full bloom Petal fall

No visible
swelling;
bud scales
completely
closed. 
Down to 
minus 10F 
for 
highbush.

Visible
swelling of
buds;
scales
separated.
Can
tolerate
10 to 15ºF
(-12 to -
9ºC).

Individual
flowers
distinguishable.
Can
tolerate
20 to 25ºF
(-6 to -4ºC).

Partly expanded
flowers are
readily visible
and have 
separated;
corolla
tubes (petals)
short and 
closed.
Can tolerate 23
to 25ºF
(-5 to -4ºC).

Individual
flowers fully
developed and
separated;
corollas 
expanded
but still closed.
Can tolerate
24 to 27ºF
(-4 to -3ºC).

Most flowers on
the bush have
opened and can
tolerate 28ºF
(-2ºC).

Corollas are
falling off,
revealing small
green fruit; this
is the stage
most vulnerable
to frost 
damage,
which can occur
at 32ºF (0ºC).
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Radiation Freezes=Freezes with little or 
no wind….a big deal in the South

 If you go up a mountain it get 
colder

 However, during freezes an 
“inversion layer” often forms-

 Warm air above cold air
 Is your farm warm spot or a 

cold spot
 This often determines your 

species and cultivar
 In hilly areas a 4-5 degree F 

difference is common from the 
top to the bottom of the hill.

 i.e. 29 F no damage
 25 F your fried!

Cold air

Warm air
Warm air



Dealing with spring 
freezes

 Options are to plant late bloomers:

 Warmer areas of the state: Highbush
and late blooming rabbiteyes

 Or have a frost protection system and 
plant some southern highbush to start 
the season, then move into early 
highbush, then mid and late 
rabbiteyes.



NC April 19, 2001 Freeze
Same row
Does overhead irrigation for freeze protect 
pay off?
Usually in one night
(photos courtesy of Bill Cline, NCSU)



Overhead irrigation for 
freeze protection use on 
early bloomers



Red Caps- pretty good



Best: Wobblers run at lower pressure, 25 
psi with superior coverage, but more 
lines per acre 30 by 30 feet spacing



Basic Soil Chemistry 
Requirements

 pH 4 to 5.2 (maybe up to 5.5 up 
north) Get this right!!!

 Target is 4.5 to 4.8 – use sulfur to 
lower the pH

 Avoid sites with very high P over 300 
pounds per acre

 Avoid high calcium soils and water 
unless you are willing to monitor 
closely and acidify as needed.



Species Organic 
Matter/Soil Requirements

 Rabbiteyes: Grow well in mineral soils with 
moderate organic content (1.5-2% OM)

 Sands, loamy sands, sandy clay loams, clay 
loams? (sandy is better than clay)

 Northern and Southern Highbush: In the 
Lower South, highbush need “high” organic 
matter soil. Min. 3-4% organic matter. 
Three production systems have been 
successful (discussed later).  



Typical Rabbiteye Land
in SE Georgia-loamy sand 2% 
organic matter



Typically rabbiteye land 
in the Ga. Piedmont

 Sandy clay loam

 Blueberries perform 
well if the soil 
chemistry is correct 
and pine products 
or peat are added 
to the bed. Grow 
more slowly in 
these soils but 
productive.



Rabbiteyes-soil organic 
amendments to help them get 
started

 If planted on low organic matter, mineral 
soils, organic matter is usually added to the 
planting hole (5-10 gallons). Mixed 50/50 
with the soil. Low budget 

 Strip treatment also works well.  About two 
inches of pine bark in a four foot wide band 
rototilled into the soil.  Higher budget 



Successful soils for highbush in the 
South

 Three types of growing 
medias commonly 
used: 

 1. Virgin spodic sand 
series without pine 
bark addition.  “A” 
layer: high organic 
matter sand, “B” layer 
sand, “Bh” layer is a 
hard pan cemented 
with organic matter 
and heavy metals. 

 Min. of 3% natural 
organic matter needed, 
5% is better.



Natural Highbush Land-
“High” organic matter sands
Low budget system



Pine Bark

 The key to growing highbush and 
southern highbush blueberries at 
reasonable cost in mineral soils.

 Virginia is the northern most state in 
the pine forest belt.



2. Pine Bark Culture Solo 
Production (Higher budget)

 Widely used in Florida

 Beds of pure pine bark

 Plants grow well, but 
have  high fertilizer 
and water 
requirements

 Can be even used in 
parking lot.

 300 cubic yards per 
acre and more needed 
as the plants age.



Rows as close at 9 feet 
work well.



High density systems for S . highbush
and highbush- 600 cubic yards of bark 
per acre. Very productive (2 by 5 feet) 
20,000 lbs. acre is common



High Density-Good for Small Farms 
or where water is limited



3. Mix of Pine Bark and 
Soil (Moderate budget)

 Works well with 
many well drained 
soil types

 Less demanding of 
fertilizer and water 
than solo pine bark

 200-300 cubic yards 
of bark per acre.

 Lasts about 7 years 
in Georgia.



Alberta, Va. Site-Oct. 2014
Sandy Clay Loam and Pine 
Bark



Nathalie, Va. 
Sandy Clay Loam with Pine Bark



Pine Bark

 If you incorporate a lot pine bark and 
plant a short time after this, you will 
need a add additional nitrogen until 
bark breaks down.



Acidification Options
Keeping the pH 4 to 5.3

 Elemental Sulfur-
Preplant (as much as 
needed, six months or 
more in advance-may 
take 1000 pounds in 
some situations) and 
Postplant (300 pounds 
per acre broadcast rate 
as needed).

 Acid injection with urea 
sulfuric acid or sulfuric 
acid (industry 
standard)

 Sulfur burners for 
organic 



Phosphorus Preplant Recommendations 
(soil or soil-bark mix)

 Phosphorus: If soil 
test indicates less 
than 20 pounds per 
acre apply 200 
pounds of bone 
meal in bed or 
organic or 100 
pounds of DAP for 
conventional.  
Rototill in.



Basic Soil Prep For 
Organic Blueberries

 Bedding is very beneficial in areas with 
poor drainage.

 Bed height is determined by wetness.

 Subsoiling is recommended





Subsoiling

 Beneficial for 
drainage

 Beneficial on well 
drained sites with 
rabbiteyes for deep 
root penetration





Bed with Water Furrows



Prepping Plants for 
Setting Out

 Many plants are pot 
bound



Beat out the Root Ball

 Beat out the root 
ball if pot bound



Prep Top and Plant 
Correctly

 Cut back to 2 or 3 
strong canes, 
remove flower buds

 Plant only ½ 
deeper than they 
grew in the 
nursery.



Red is 7b

Blueberry breeding 
programs are in Ga., 
NC, N. J. and 
Michigan.



Cultivar Selection

 Good taste

 Good vigor and high yield potential

 Right winter chilling for your situation

 Use cultivars with 600 plus chill hour 
requirement unless you have a freeze 
protection system.



Virginia State Cultivar 
Trial in Petersburg

 32 cultivars under trial

 Most of the plants are young.

 Some promising ones:

 Southern highbush: Oneal, Suziblue
and Legacy 

 Rabbiteye: Premier, Brightwell, Tifblue

 Highbush: Earliblue, Darrow



Possible Southern Highbush
Cultivar Selection
Season Starters 

 Camellia-good vigor,450 chill-warmer areas 
of Va.

 Legacy-good vigor, 600 chill hours-High chill 
southern highbush.  Hands heat well. Most 
of the state



The new Miss series from 
Georgia 

 New higher chilling southern highbush
from Georgia (400-500 chill hours)

 Miss Jackie

 Miss Lilly 





Rabbiteye Cultivar 
Selection

 Premier-550 chill hours-Zones 7a, 7b, 8a and 8b

 Vernon-450 chill hours-Zone 8a, 8b

 Brightwell-550 chill hours-Zones lower 6b, 7a, 7b, 
8a, 8b and 9a

 Powerblue-650 chill hours-Zone lower 6b,7a,7b, 
8a,8b and 9a

 Tifblue-650 chill hours-Zone lower 6b,7a,7b, 8a and 
8b

 Ira-700? chill hours-Zone 6b, 7a, 7b, 8a and 8b 
(trial)

 Ochlockonee-700 chill hours-Zone 7a,7b, 8a and 8b





New Jersey Highbush Commercial 
Cultivars (climate similar to Va. 
Mountains)
Dr. Gary Pavlis and Dr. Mark Ehlenfeltd

 Early season: Duke-Somewhat bland 
flavor but productive, 

 Midseason: Bluecrop/Draper/Toro

 Late: Elliot/Liberty/Aurora



Northern Highbush 
New York suggestions

 Varieties which have the best 
potential for organic production in 
New York State include:

 Early/midseason: Draper, Bluejay, 
Northland

 Midseason: Bluecrop

 Late season: Aurora, Elliott, Liberty, 
Nelson



Weed Control Systems

 Organic Mulches

 Plastic Mulch-Normally used with 
fertigation

 No mulch-just chemicals



Solid Plastic Mulches

 Polyethylene mulch-
1.5 mil lasts 2-3 
years

 Forms fairly 
effective root 
barrier

 White on black is 
recommended for 
hot areas.



Pine Bark Mulch
Best for poor soil



Wheat Straw

 Can be applied by 
hand or machine

 Must be recharged 
annually

 Good weed control

 Source of nutrients 
also

 pH rise long term?



Woven Ground Cover
Very popular



Typical Chemical Weed Control Program 
on Plants Two Years and Older

 Prebloom:  Chateau at 6 ounces 

 Postharvest: Solicam at 2 pounds per 
treated acre or Simazine plus Surflan
at 2 pounds each per treated acre.

 Spot spray: 1% Reckon or Cheetah 
plus 3 pounds of AMS per 100 gallons.

 Grasses: 1.5% Poast plus 0.25% 
surfactant



Blueberry Water Quality

 If pH is above 7 and bicarbonates are 
above 150 ppm consider sulfuric acid 
injection into drip water.

 N-furic (urea sulfuric acid) is another 
less dangerous option.

 Drop pH to 5.5

 Very important with plasticulture



Blueberry Fertilization

 Bush yield is 
proportional to bush 
size in the early years

 Grow plants quickly, 
then settle down

 Vigor should be 
maintained to promote 
the development of 
large easy to pick fruit. 
5-8 inch fruiting twigs.

Too short

5-8 inch 



Fertilization Programs

 General N requirements

 Mature rabbiteyes: 60 pounds of N per year 
(30 spring -30 postharvest)

 Southern highbush: 90-120 pounds per year 
in Ga.  May 90 pounds in E. Va.

 P and K is generally 2/3rds the N 
requirement

 N should be 75% ammonium or urea form

 Chloride less than 2%



Fertilization

 Small amount of fertilizer applied uniformly produce 
amazing results

 Options are:

 This can be monthly growing season apps of 
regular fertilizer (10-10-10)

 Controlled release-i.e.Osomocote or Calipercote

 Organic- Nature Safe 8-5-5

 Fertigation or Fertigation plus dry



Results after two years

Highbush Rabbiteye



Injection Systems
 Typical large field 

without electrical 
service.

 One tank for sulfuric 
acid-keep water pH at 
5.5 

 One for fertilizer



Venturi Injectors
 Uses suction to pull in 

fertilizer solutions



Typical Fertigation Rates

 S. Highbush and Highbush:

 1.25 pounds of N per foot of bush 
height per acre per week up to 6 
pounds max per week.

 Rabbiteye:

 1 pound of N per foot of bush height 
per acre per week up to 4 pounds max 
per acre per week

 Typical blend is a 10-5-5



Results after two years

Highbush Rabbiteye



Common Deficiencies
Iron

 Appears most often at pH 
above 5.3

 Diagnosis by soil sample 
and symptoms (leaf analysis 
not reliable)

 Often seen during droughts 
on shoot tips using high pH 
irrigation water or in wet 
spots.

 Best treated by correcting 
the pH

 Soil applications of iron 
sulfate can be use. 



Possible Fungicide 
Program for Virginia

 See SE small fruit consortium spray 
guide if you have exobasidium or 
mummy berry

 10-20% bloom:  Captan plus Tilt-
botrytis, phomopsis, etc.

 Full bloom: Switch or Pristine

 Late bloom/ petal fall: Captan plus Tilt



Bloom
Botrytis Infection on blooms & 
twigs
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Possible Spray Program 
for Virginia

 Green fruit stage: Abound

 Preharvest: Pristine

 Postharvest month one: Bravo

 Postharvest month two: Tilt

 Post harvest month three: Bravo 



Near Harvest and Harvest



Mature Fruit
Anthracnose & Alternaria
Fruit Rots- Keep crop picked
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Postharvest leaf spots

 Cultivar selection is 
important

 Septoria leaf spot and 
rust

http://www.ctahr.hawaii.edu/nelsons/Blueberry/blueberryrust2.JPG
http://www.ctahr.hawaii.edu/nelsons/Blueberry/blueberryrust2.JPG


Insecticides Probably 
Needed in Virginia

 Green fruit stage: Japanese beetle?: 
Imidan

 Spotted wing drosophila:

 Scattered blue fruit: Imidan

 Week 2 of harvest: Malathion

 Week 3 of harvest: Mustang Max

 Week4 of harvest: Malathion



Insecticides probably 
needed in Virginia

 Week five of harvest: Mustang Max

 Postharvest: Blueberry bud mite: JMS 
Stylet oil in Sept.



Late Stage 5, 6, & 7
Thrips

Severe damage and effect fruit set
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Stage 7 to Green Fruit

 Cranberry Fruit 
Worm



Spotted wing Drosophila: Drosophila 
suzukii    (photo: Hanna Burrack/UC)





Photo: Hanna Burrack/ UC?



Thank you!


