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A. Introduction and Overview (By David Himelrick)
 

1. Production Costs
 

The costs of blueberry production have been
 
estimated for Washington state in 1981. Variable
 
pre-harvest costs totaled $1293, harvest costs, and
 
fixed costs $1764. The total costs per acre were
 
calculated at $4929.00. With a total production
 
of 8000 pounds of fruit per acre the break even
 
price was S.62 per pound. The enterprise budget
 
assumed a return to the grower of S.61 per pound.
 
These costs assume a mature fully productive
 
blueberry planting which is not achieved until
 
eight years after planting. No fruit is normally
 
harvested until the third year after planting. The
 
cumulative balance of costs versus returns does not
 
become positive for 5 to 8 years after planting.
 
This can present a serious cash flow problem for
 
many producers. Production cost estimates from
 
Washington state are included in Appendix 1.
 

2. Market Prices
 

Market prices in 1986 ranged from $10.00 to
 
$13.00 per 12-pint flat at the wholesale market.
 
This translates into $1.11 to $1.44 per pound which
 
includes the cost of master boxes, pint tills and
 
shipping and handling costs incurred up to the
 
terminal market. U.S. producers received $.75 to
 
$.90 per pound for fruit in 1986. The early season
 
market begins with Florida and Georgia around the
 
first week of May. The domestic market sales begin
 
in force with North Carolina which comes into
 
production the last week of May. This production
 
concentration continues northward and finishes with
 
Maine around the second week of October. The only
 
major off-season imports come from New Zealand
 
during January and February. The most concentrated
 
domestic supply is found on the market during July,
 
August and September. Off-season air freighted
 
blueberries will occasionally command prices of
 
$25.00 to $50.00 a flat.
 

Retail prices for canned blueberries are in the
 
$1.69/15 oz. or $1.180/lb. range. I.Q.F. frozen
 
packages are in the $2.39/16 oz. or @.39/lb. range.
 
Other frozen packages of blueberries are selling in
 
the $1.49/12 oz. pr $1.99/lb. Bulk 30 lb.
 
containers of frozen product are currently selling
 
for $.85/lb. F.O.B. New Jersey or Michigan.
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3. Production
 

Domestic blueberry production extends from
 
early season production of the rabbiteye types in
 
the southern U.S. up the eastern coast to North
 
Carolina, New Jersey and Michigan with the highbush

varieties. The season finishes in Maine with the
 
lowbush types. Additional production can also be
 
found in Washington and Oregon.
 

Table 1. 1986 North American blueberry crop
 
production statistics.
 

CULTIVATED: (000 lbs)
 
North Carolina .................... 5.5
 
Michigan ......................... 57.0
 
New Jersey ....................... 40.0
 
Oregon ............................ 4.8
 
Washington ........................ 2.8
 
British Columbia .................. 7.0
 
AR,LA,MS,TN ......................... 9
 
Georgia ........................... & 3
 
Florida ................... . ...... 8
 

Total cultivated .......... 121.1
 

WILD:
 
Maine .. ....... ................. 41.0
 
Nova Scotia.....................16.2
 
Quebec ...................... . 1.0
 
New Brunswick .................... 6.0
 
Newfoundland ...................... 1.7
 
P.E.I ............... ........... 6
 

Total Wild ................. 66.5
 

1986 Total North American
 
Blueberry Production ......... 187.6
 

Table 2. 	The major countries which currently export
 
blueberries to the U.S. 1986.
 

Country 	 Metric Tons 1000 Dollars
 

Canada 4,288 	 3,709
 
New Zealand 530 	 1,901
 
Australia 11 	 25
 
Chile 	 2 5
 
Mexico 	 6 2
 

Total blueberry imports for 1986 were valued
 
at $5,642,000 and totaled 4,837 metric tons.
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4. Variety Recommendations
 

Since little or no data on the performance of
 
blueberry cultivars (varieties) in Central America
 
currently exists, I would recommend that trial
 
planting of both rabbiteye and highbush types be
 
established. The rabbiteye types should perform
 
better under most climatic conditions encountered in
 
Central America. The rabbiteye types are generally
 
more heat and drought tolerant. The following
 
summarizes the current soutnern cultivars:
 

In addition to the rabbiteye types a trial
 
planting of southern highbusl- blueberries should be
 
considered. The following is a list of southern
 
highbush blueberry cultivars with some information
 
on what is currently known about them. The
 
cultivars are place in probable ripening order for a
 
climate like that of south Georgia.
 

a. Highbush Cultivars
 

'Sharpblue'- Approximate ripening date in lower
 
South Georgia: early May, low to moderate vigor,

semi-upright, moderately productive, fruit medium in
 
size, light blue, fairly firm but with a wet scar,
 
and good flavor. Resistant to stem canker but leaf
 
diseases can be a problem. Recommended for trial in
 
zone 9A only (Gulf Coast area)). 300 chilling
 
hours. 1976 release by Drs. Sharpe and Sherman.
 

'O'Neal'(NC1688)- Approximate ripening date in
 
South Georgia: early May; southeast North Carolina;
 
June 1, vigorous, semi-upright, productive,fruit
 
very large, medium blue, excellent firmness,
 
picking scar and flavor. Blooms over an extended
 
perioo in southeastern North Carolina. Tolerant to
 
some races of stem canker. Recommended ror trial in
 
the coastal plain and piedmont in the southeast.
 
400 chilling hours. 1987 release by Drs. Ballington
 
and Draper.
 

'Avonblue'- Approximate ripening date in low
 
South Georgia: early to mid May, low vigor, semi-­
upright, moderately productive, fruit medium large
 
in size, light blue, good firmness, dry stem scar
 
and good flavor, Recommended for trial in zone 9A
 
(Gulf Coast Area). 400 chilling hours. 1977
 
release by Drs. Sherman and Sharpe.
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'Georgiagem' (T285)- approximate ripening date
 
in South Georgia; mid May; North Georgia and south­
east North Carolina: early June, vigorous,upright,
 
medium productivity, fruit medium in size with a
 
good color, firmness, picking scar and flavor.
 
Probably susceptible to stem blight and canker,
 
Recommended for well-drained sites in the coastal
 
plain and also in the piedmont if frost protection
 
can be provided. 350 chilling hours. 1986 release
 
by Drs. Austin and Draper.
 

'Gulf Coast' (MS90) - Approximate ripening date
 
in South Georgia: mid May, vigorous, semi-upright,
 
medium productivity, fruit medium in size, firm,
 
small stem scar and good flavor. 400-500 chilling

hours. 1987 release by Drs. Gupton and Draper.
 

'Cooper' (MS78) - Approximate ripening date in
 
South Georgia: mid May, vigorous, semi-upright,
 
medium productivity, fruit medium large in size,
 
firm, small stem scar and good flavor. 400-500
 
chilling hours. 1987 release by Drs. Gupton and
 
Draper.
 

'Cape Fear' (NC1525) - Approximate ripening
 
date in South Georgia: mid May; southeast North
 
Carolina: June 7, vigorous, semi-upright, very

productive and precocious, fruit large to very
 
large, light blue, excellent firmness and picking
 
scar, good flavor, susceptible to stem canker and
 
tolerant to stem blight. Recommemded for trial in
 
the coastal plain, piedmont and lower mountains in
 
the southp st. It will be important to start with
 
stem-canker-free nursery plants. 500-600 chilling
 
hours. 1987 release by Drs. Ballington and Draper.
 

'Floridablue' - Approximate ripening date in
 
lower South Georgia: mid to late May, difficult to
 
propagate and grow. 300 chilling hours. 1976
 
release by Drs. Sharpe and Sherman.
 

'Blue Ridge' (NC1440) - Approximate ripening
 
date in South Georgia: mid to late May; southeast
 
North Carolina: June 12, vigorous, upright,
 
productive, fruit large to very large, very light
 
blue, excellent firmness and high acid flavor, wet
 
picking scar, similar to 'Blueray'. Susceptible to
 
stem canker but tolerant to stem blight. Recommended
 
for trial in the coastal plain, piedmont and
 
lower mountains in the southeast, but only for pick­
your-own plantings because of the fair picking scar.
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It will be important to start with stem-canker-free
 
nursery plants. 500-600 chilling hours. 1987
 
release by Drs. Ballington and Draper.
 

b. Rabbiteye Cultivars
 

'Tifblue' - Leading rabbiteye cultivar. Very

vigorous and widely adapted. Mid-to-late season,
 
fruit large, round light blue, sweet, very firm
 
with a small dry scar. Berries appear to be ripe
 
several days before full flavor develops. Berries
 
remain on plant several days after fully ripe.
 
Georgia 1955.
 

'Woodard'- Early, 7-10 days before 'Tifblue'.
 
Bush size is the shortest and most spreading of
 
Georgia varieties. Produces many suckers. Berries
 
are light blue, firm, large, with excellent quality

when full ripe but very tart until ripe. Georgia
 
1960.
 

'Climax' - upright, open plants. 
 Berries are
 
medium in size, medium dark blue in color, have 
a
 
small scar and good flavor. Early season, ripening

3 to 5 days before 'Woodard'. Concentrated
 
ripening, excellent for machine-harvest. Georgia
 
1976.
 

'Briteblue' - Moderately vigorous, grows 
upright and open. Mid-season, generally before
 
'Tiftblue'. Berry firmness, heavy bloom, and small
 
dry scar combine to make this a good shipper.
 
Fruit with good flavor when fully ripe. Georgia
 
1969.
 

'Bluebelle'- Good pick-your-own cultivar.
 
Berries large, round, light blue with excellent
 
flavor that size well throughout the season. Mid­
season. Plants moderately vigorous with upright

growth. Scar tends to tear, not recommended for
 
shipping. Georgia 1976.
 

'Delite'-Upright bush, moderately vigorous.
 
Season slightly later than 'Tifblue'. Berries are
 
light blue, often with reddish undercoat; large,
 
firm with excellent flavor. Berries are not tart
 
before reaching maturity. Georgia 1969.
 

'Southland'- Moderately vigorous, dense upright
 
plant. Berries are light blue, medium large with
 
good flavor. Tend to lose size as season
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progresses. Same season as 'Tifblue'. Scar is
 
small and dry. Georgia 1969.
 

'Brightwell'- Early, same as 'Woodard'.
 
Berries are medium in size and in 
blue color, with
 
small dry scars and good flavor. Plant growth is
 
vigorous, upright and produces enough new canes 
to
 
renew the plant. Georgia 1981.
 

'Premier'- Earlier (2-3 weeks) than 
'Tifblue'.
 
Large fruit with good flavor. Vigorous, disease
 
resistant, productive. North Carolina 1978.
 

'Powderblue'- Vigorous, disease resistent,
 
productive. Same season as 'Tifblue' with better
 
fruit color and more 
foliage disease resistance.
 
North Carolina 1978.
 

'Centurion'- Later than 'Tifblue'. Adds one
 
or more weeks to the rabbiteye ripening season in
 
North Carolina. Good flavor, not as firm and
 
darker than 'Tifblue'. North Carolina 1978.
 

'Beckyblue'-Early ripening. Low chilling
 
requirement (less than 400 hours). Extends the
 
cultural range of rabbiteye blueberries into South-

Central Florida. Should be interplanted with
 
'Aliceblue'. Not recommended north of North
 
Florida. Florida 1978.
 

'Aliceblue'- Early ripening with low chilling
 
requirement, Similar to 
and should be interplanted

with 'Beckyblue'. Florida 1978.
 

'Baldwin'- Productive, late-ripening cultivar
 
with good flavor and firm, dark-blue fruit. Has
 
lengthy ripening period; adapted to pick-your-own
 
and backyard plantings. Georgia 1985.
 

The following cultivars are low-chilling

tetraploid (Southern highbush) plants and 
are
 
included since their climatic adaptability is
 
within the range of rabbiteye blueberries:
 

'Avonblue'- Adapted to 
North Central Florida.
 
Ripens after 'Sharpeblue' but before any rabbiteye
 
cultivars. Fruit quality high. Florida 1976.
 

'Floridablue' and 'Sharpblue'- adapted to
 
Central and South-Central Florida, considerably


south of the 
best range for present rabbiteye

cultivars. Suitable for pick-your-own and local
 

6
 



markets, Interplant both cultivars for cross­
pollination. Florida 1.976.
 

'Blue Ridge'- Early-mid-season cultivar with
 
medium-large, firm, high acid flavored fruit.
 
recommended for local sales and pick-your-own in
 
piedmont and lower mountains of Southeastern U.S.
 
Chilling requirement - 500-600 hours. North
 
Carolina 1987.
 

'Cape Fear' - Mid-early cultivar similar in
 
season to Croatan in North Carolina. Productive
 
with very large fruit of good color, scar, and
 
firmness and average quality. Recommended for hand
 
harvest and commercial shipment or PYO plantings.
 
500-600 hours chilling requirement. North
 
Carolina, 1987.
 

'O'Neal'- Very early ripening cultivar with
 
large very high quality fruit. Adapted for PYO or
 
hand harvest for commercial shipment. Chilling
 
requirement -400 hours. North Carolina, 1987.
 

Cooper' and 'Gulfcoast' - Moderately vigorous,
 
upright, productive cultivars with high quality
 
medium size fruit. Fruit size of 'Cooper' is
 
larger and 'Gulfcoast'is more productive. Flower
 
later than 'Climax' and ripen 2-3 weeks earlier
 
than 'Climax' or 'Premier'. Mississippi 1987.
 

'Georgiagem'- Moderately vigorous, upright,
 
productive with medium size fruit that has good

color, small scar, and is firm. Blooms later than
 
'Climax' but earlier than 'Sharpblue' and
 
'Avonblue' and ripens 2 weeks before 'Climax'.
 
Georgia, 1987.
 

5. Site Selection
 

The first critical factor in site selection for
 
blueberries is soil ph. Blueberries require an acid
 
soil below a ph of 5.2. This crop also responds very

favorably to high levels of organic matter in the
 
soil. Well decomposed organic matter should be added
 
to the planting hole and the plant should be mulched
 
annually with sawdust or other materials. Much soils
 
in Central America are much to alkaline for good
 
blueberry growth and will undoubtedly produce an iron
 
chlorosis (deficiency) in the plant. Soil ph can be
 
reduced through the addition of sulfur. The practical

limitations of this procedure is limited by the
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natural ph of the soil and its tendency (buffering
 
capacity) of return to this native ph.
 

In this case of acid-loving crops such as
 
blueberries the soil ph may need to be lowered. In
 
this situation the use of agricultural grade sulfur is
 
recommended as a soil amendment. One year is
 
required for bacteria to oxidize sulfur and lower the
 
soil ph. No 
more than 400 pounds of sulfur should be
 
used on established blueberry plantings in one year.
 
Table 3 give the approximate quantities required to
 
change the soil ph of various soil types and initial
 
acidity levels.
 

Table 3. Pre-plant sulfur recommendations to lower
 
soil ph to 4.5. Pounds of sulfur needed are per
 
acre. Aluminum sulfate can be substituted at six times
 
the suggested rates.
 

Soil type
 

Current ph Sand Loam Clay
 

4.5 0 
 0 0

5.0 17.5 530 800
 
5.5 350 1050 1600
 
6.0 530 1540 2310
 
6.5 660 2020 3030
 
7.0 840 2555 3830
 
7.5 1000 3040 4560
 

The second critical factor is a chilling

requirement for propE.r flowering. All rabbiteye anc
 
southern highbush cultivars require at least 250 hours
 
of air temperatures below 7 degrees Celsius (45
 
degrees F.) to meet this physiological requirement.
 
Temperatures below 10 degrees Celsius (50 degrees F)
 
may be of benefit in meeting this need. Temperatures

above 15 degrees Celsius (59 degrees F) may reverse
 
the chilling process. Adequate chilling will probably
 
only be obtained at elevations above 2000 meters (6500

feet) in Central America. Other potential
 
experimental treatments to chemically break dormancy
 
include cyanamide (4%)m thiourea (1%), oil + DNOC
 
(5%), KNO3 (5%) -see article attached to bramble
 
report.
 

The third critical factor will be the water
 
requirement of the plants. Blueberries have a
 
fibrous and limited root system which is inefficient
 
in foraging for water. The plants will need at least
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2.5 cm (I inch) per week of water during the fruiting
 
season. 
 This will demand the use of supplemental
 
irrigation for successful fruit production and plant
 
growth. In most areas irrigation will be required
 
from November chrough April. In other areas
 
irrigation will be necessary every month of the year.
 

6. Trial Plantings
 

Since no information exists on the growth,
 
flowering and fruiting of blueberries under Central
 
American conditions we can not be certain of their
 
performance. In this situation I would recommend the
 
establishment of trial plantings at various locations
 
which are representative of the typical climatic
 
conditions in the proposed production areas. Due to
 
the following cultivars for evaluation:
 

Highbush Types Rabbiteye Types
 
~---------------


Sharpblue Beckyblue
 
Floradablue Aliceblue
 
Avonblue Briteblue
 

Woodard
 

Due to the long term nature of a blueberry
 
planting no reliable data on cultivar performance will
 
be available for 3 to 5 years from planting. Trial
 
plantings should be started as soon as possible.
 

9
 



B. Bibliography of Articles in the PROEXAG File Box
 

1. Production and Cultural Practices
 

Ballington, J.R. Utility of Highbush Blueberry Varieties in North
 
Carolina, (Unknown source)
 

Brooks, Joe F., 
& Mainland, C.M. Commercial Blueberry Produaction
 
Guide for North Carolina,North Caroliua Agricultural Extn.
 
Service, 1979
 

Crocker, T.E., Lyreno and Andrews,Fruit Crops Fact Sheet, The
 
Blueberry", Florida Coop. Extn. Service, Univ. Of 
Florida
 

Dougnty, C.C. et 
al Highbush Blueberry Production, PNW 215
 
Washington/Oregon/Idaho
 

Ferree, M.E. & Austin, M.E. Commercial Rabbiteye Blueberry

Culture, Horticulture Dept., Coastal Plain Experiment Station,
 
Tifton, Georgia, in Fruit South, October 1979 p. 14.
 

Fuqua, B. et al Growing Blueberries in Missouri, Dept of
 
Agriculture and State Fruit Experiment Station of Southwest
 
Missouri, February, 1987, Bulletin No, 42
 

Gough, R.E. et a] Highbush Blueberry Culture, Univ. of Rhode
 
Island, Cooperative Extension Service, Bulletin 
143, revised 1983
 

Hancock, J. & Hanson, E. Highbush Blueberry Nutrition,Dept. of
 
Horticulture, Michigan State Univ., November 1986.
 

Hancock, J., Siefker, J. & Nelson, J.,Highbush Blueberry

Varieties for Michigan,Extn. Bull.E-1456, January 1982, Michigan
 
State Univ.
 

Hancock,J., Siefker, J.& Nelson, J., Highbush Blueberry

Varieties,Dept. of Horticulture, Michigan State Univ. Extension
 
Bulletin E-1456, December 1980
 

Hodges, H., 1984 Blueberry Production, N.J. Crop Reporting
 
Service.
 

Krewer, G.W., Earliest-ripening Blueberry released by Georgia
 



Loupe, D.T. Suggested Fruit Varieties for 
Louisiana, Louisiana
 
Coop. Extn. Service
 

Lyrene, P.M. & Sherman, W.B., Breeding Early-Ripening Blueberries
 
for Florida, 
Fruit Crops Dept., Univ. of Florida, Gainesville, in
 
Proc. Fla. State Hort. Soc. 97:1984 p. 322
 

Lyrene, 
P.M. & Sherman, W.B, Breeding Blueberry Cultivars for the
 
Central 
Florida Peninsula, Univ. of Florida, Gainesville, FL
 

Lyrene, P.M. & Sherman, W.B., Blueberry Cultivars for Florida
 

Lyrene, P.M. & Crocker, T.E. Florida Blueberry Handbook, Florida
 
Cooperative Extension Service, Institute of Food 
and Agriculture
 
Sciences, Univ. of Florida, Gainesville
 

Menges, T.G. East Texas Moving Ahead with Blueberry Industry,
 
Texas A&M Agiicultural Extension Service in Overton, Texas, in 
Fruit South, Feuruary/March 1986, p. 21 

Ourecky, D.K. & Tomkins, J.P. Highbush Blueberry Culture in New 
York, Extension Publication of the New York State College of
 
Agriculture and Life Sciences, Cornell Univ., Ithaca, New York
 

Ridley, J.D. & Parliman, Blueberry Production Guide for South
 
Carolina, EC 594, June 1.979
 

Ritter, C.M. Blueberry Plant and Fruit Characteristics of Several
 
Varieties, Erie County Coop. Extn. Erie PA
 

Schulte,N. & Hancock, J.,Propagating Highbush Blueberries, Extn.
 
Bull. E-1680, Dept, of Horticulture, Michigan State Univ.
 

Scott, D.H., et al, Commercial Blueberry Growing, USDA, Farmers'
 
Bulletin Number 2254
 

Sharpe, R.H. & Sherman, W.B., Florida Blueberry Breeding
 
Program, Univ. of Florida, Gainesville in Horticultural Science,
 
Vol. 6(2) April 1971.
 

Unknown Author, Variety Corner - Florida Introduces Three
 
Blueberries, Fruit Grower, May 1985
 

Washington State Univ., Blueberry Fertilization, EB 1235, Coop.

Extn., Wash. State Univ., Pullman, Washington.
 

Young, J.O., Fertilizer Guide, Blueberries for Western
 
Washington, Coop. Extn. Service, USDA, Wash. State Univ.,
 
Pullman, WA
 

1i
 



2. Disease, Pest and Weed Control
 

Eisner. E.A. Whalon. M.E. Common Blueberry Insect Pests and
 
Their Control, Cooperative Extension Service, Michigan State
 
Univ.,Bulletin E-1863 October 1985
 

Meade, Dr. J.A., Weed Control Programs For Blueberries, Cook
 
College, Rutgers University
 

North Carolina Ag. Research Service, Diseases and Arthropod
 
Pests of Blueberries, North Carolina Agricultural Research
 
Service, North Carolina State Univ.. Raleigh, North Carolina,
 
Bulletin 468, June 1984
 

Pacific Northwest Cooperative Extension, Blueberries - Insect,
 
Disease, and Weed Control Guide for Commercial Growers, Pacific
 
Northwest Cooperative Extension Publication Washington/Oregon/
 
Idaho
 

Ramsdell, D.C. Blueberry Diseases in Michigan, Extension Bulletin
 

E-1731, July 1983
 

Unknown Author, Blueberry Diseases
 

Unknown Author, Blueberries -Spray Guide
 

Washington State Univ., Commercially grown Blueberries - Insect,
 
Disease, and Weed Control Guide for Washington State, Cooperative
 
Extension, Washington State Univ., Pullman, WA , Bulletin 0849,
 
April 1982
 

3. Past-Harvest and Marketing
 

Ballinger, W.E, et a] Relationship of Stage of Ripeness and
 
Holding Temperature to Decay Development of Blueberries, North
 
Carolina State Univ., Raleigh, NC, 1978
 

Cappellini, R.A. et al Nature and Extent of Losses in Consumer­
grade Samples of Blueberries in Greater New York, Post-harvest
 
Research Center, New Brunswick, NJ, 1'982
 

Ceponis, M.J. & Cappellini, R.A. Reducing Decay in Fresh
 
Blueberries with Controlled Atmospheres, Post-harvest Research
 
Center, New Brunswick, NJ, 1985.
 

Hudson, D.E. & Tietjen, W.H. Effects of Cooling Rate on Shelf­
life and Decay of Highbush Blueberries, USDA, Science and
 
Education Admin., Pose-harvest Research Center, New Brunswick,
 
NJ, 1981
 

12
 



4. Production Costs and Enterprise Budgets
 

Burt, L.A., 1981 Blueberry Establishment and Production Costs and
 
Returns, Western Washington,Farm Business Management Reports,
 
Extn, Bulletin, 0933, Washington State Univ., Pullman, WA
 

Creech, D. Blueberry Production Up; Marketing Groups Organize,

Dept. of Agriculture, Stephen F. Austin State Univ., Nacogdoches,
 
Texas, in Fruit South, April-May 1987
 

Creech, D. Outlook '87 Group Suggest Focus on Marketing Model
 
Rather Than Production, Dept. of Agriculture, Stephen F. Austin
 
State Univ., Nacogdoches, Texas, in Fruit South February/March
 
1987 p. 15
 

Funt, R.C. Switch to Blueoerries, Fruit Grower, May 1985, p 32.
 

O'Dell, C.R. Berries - Budget Before Planting More Berries, Fruit
 
Grower, May 1985, p. 25
 

U.S.D.A., Blueberry Imports, 1982-1986, USDA Foreign Agricultuie
 
Service, May 1987
 

Unknown Author, 1986 Blueberry Crop Production
 

Unknown Author, Enterprise Budget for 1 Acre of Blueberries,
 
Fruit Grower, May 1985, p. 26
 

Unknown Author, Blueberry Production - Estimated Costs and
 
Returns Per Acre Using 1964 Prices
 

13
 



Crctila r k ' 

f brIda Blueberr -a dboo
 

iAII. Lyrcipc aipd T.R. Crocker 

1 

4, 

244
 

mFlorida Cooperative Extension Service 
Insdrut: of Food and Agricultural Sciences 

Iq University of Florida, Gainesville 
- John T. Woe:te, Dean for Extension 



--

FLORIDA BLUEBERRY HANDBOOK 
P.M. Lyrene and T.E. Crocker 

Since 1920, blueberry culture in the UnitedStates has increased from almost nothing to a major
aurictiltural industry. This growth has been largclv
dut tor the release of improved cultivars, the first 
of which wer, adapted to the northern United
States. These cultivars formed the basis of a new
fruit industry ,vhich has grown as better varieties 
were developed and inore growers became familiar
with blueberry culture. Today, about 30,000 acres
of cultivated hWieberries are grown in the United
States, primarily in Ne, Jersey, Michigan, and
North Carolina. 

The success of blueberry cultivation in the north-
ern states has stimulated blueberry trials in other 
parts of the country. In Florida, Georgia, and othersoutheastern states, rabbiteve blueberries have
shown much promise. The rabbiteve is a southern 
l)lueberry, andi differs in several ways from the
liiglhbsh blueberries grown farther north. The ber-
ries themselves, however, closely resemble those 
of the highbush, and the two are essentially indistin-guishable in the marketplace. The high plant vigor
and high yields of rabbiteye blueberries have en-
couraged widespread plantings in Florida, and it 
appears that asizable blueberry industry isdevelop-
ing in the state. 

This handbook summarizes for growers and po-
tential growers what is currently known about grow­
ing blueberries in Florida. As with most new enter­
prises, inr ch is unknown, but the oldest plantings 

in[puns,d I llherries inl Florida are now 25 years
'Id, =.1d lutill I ,1lll t.c hi lf |ll\l;.tio tlhta h)-e 
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The Outlook for Florida Blueberries 

pLirts iT the doorvard to large commercial planta-
t hn Leres. The needs of the plantscovering many 

are the same in both cases. Althoutgh this harlli,,k 
was prepared with commercial plantati(ns ill miil,
much of the information is also relevant to d(oor%-,rd
plantings. 

The profitability of blueberry plantation niFlorida depends on site selection, cultivar s('lect ion
cultural procedures, and method of market int,
Well-planned and well-managed )lueberry f[rnis 
an be quite profitable in Florida. Production c.sts 

per pound of berries here compare favorably with
those in other areas of the country where good
growers have made good profits. The cost of good
blueberry land in north Florida compares favorably
with that in the major blueberry states of Michiganl
and New jersey, and Florida plantations reach pea.:
ruction sooner because of longer growing sea­

sons. In Arkansas, a profitable blueberry industry
has been established during the past two decadeh­on soils that are inherently less suitable fIr
blueberry culture than many soils in Florida. WAell­
managed blueberry farms e-tablished in Florida
during the last 20 years are doing well, further
demonstrating the profitability of Florida blueber­
ries. 

Mrketing Florida Blueberries 
The method of marketing should be the first 

consideration in planning aFlorida blueberry farm.
Of the approximately 500 acres of blueberries cur­
rently in F;orida, most are sold on the farm with
the customer picking the fruit (you-pick farm). To 

A 

Rabbireye blueberries may be ha'ztel by hand or by u:e of 
arious har.sing machines J 
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be simicssfiil with a 1lueberrv you-pick farm, a 
gmer must enjoy working with people and must 
le locate.d in an area where potential customers a, 
availble ,mid where the market for ,ou,-pick 
14li.l iruIs totn lik'ly-to ble ov(.rsupplied within 
th,. near 'woiie In many parts of Florida where 
b~ln'-brries can be grown. til' yo-pick market is 
,till almost ulltappled. Information is available from 
the Extension service oin how to establish and run 
a von-pick firrn. )iversified you-pick farms, on 
which several different crops are produced, are 
often the most successful. 

Only recently have blueberry farms been estab-
lished in Florida for markets other than you-pick. 
These are not vet in ,: Il production, and the most 
profitable way to market the fruit has not yet been 
deterrfiaed. One alternative used by the 8000-acre 
New Jer:sey industry is hand picking into pint con-
taiirs f'.rtile fresh market. This requires large 
amounts if reliable labor. 

Mechanical harvcst of blueberries is also possible. 
. large rnachine can pick about 5 acres per day. 
Iechanicallv-harvested blueberries can be sold o 

the 	fresh market after cleaning and sorting, but this 
reqluires a well-adjusted machine, a skillful 
operator, piropel timing of harvest, and suitable 
cultivars. Not all the blueberies oil a plant can be 

picked 	on a single date because not all ripen t-
gether. C;rowers may choos;e to hand harvest the 

earliest ripening berries an(I machine harvest the 

rest. 
.f
Most the Nlichig,.'a blueberry crop is 


inechanical\l harvested for processing as frozen or 

cal llr( fruit. An explosion drving process for 

Ili'bherrics has been developed and is being tested 

I c,eor-ia 
A first goal of the Florida blueberry industry 

e blueberries r
Shouldet ,to Spresent, sh fresh-pack blueberrida 
inarkets. At prsnsome frs-akbubrieCs 
enter the state from Georgia, New Jersey, and 
M ichigan, but toe market isnot adequately supplied 

from these sources. 
An important consideration in the possible export 

of fresh Florida blueberries to other states is season 
of availability from Florida compared to other iun-
portant lblucberry production area. The first 
blueberries from earl' cultivars are picked about 

15 in Nortli Carolina, June 15 in New Jersey,.NIv.' 

and Jily t0 il solthrri Michigan. It might be 

IX pcted that Florida llieberries would be earlier 
thai alh if these, but the rabbliteve blueberry is 
iinit orallv a Late ripe tor \Vhen rai)iiteve cultivars 
ar ,,riwninthe s.iiiw hield with earlv hii4ihbnsh,

i(Tractor.
tl,(-rabl 'aflill Thus, theht(.yes ripen month iater, 
first sliipment of early rabbiteves from Gainesville, 

Florida would be about Jur:c 5 in an aiyrag- year' 

with current cultivars. This woirl overlap till- ,ec­
ond half of the North Carolina highbii I arvost. 
but v(,hul precee the lager N,w 1Jersey% it' ,,st 
Because the North .. iillstiv isCarolina Iluel rr\ 
relativey small (3000 producin acres commroed to 
8000 for New Jersey and H),0()0f Nlllttati . tlf' 
first half of Jine is still a good season for sllip)ing 
fresh blueberries. Eventually, a May shipping sea­
son will !e possible in Florida as earlier ripening 
rabl'iteye cultivars and disease-resistant higlhlish 
cultivars are developed for Florida. Earlier ripening 
will 6ecome increasingly inmportant in Florida as 
Georgia and other southeastern states become major 
blueirrv producers. 

Costs and Return for Blueberry Farms in 
Florida 

Several independent cost-and-return analses
 
have been made for rabbitev blueberri s in the
 
southastern United States, and all reah thesine
 
souesern nited Taefs,an areatin m 
general conclusions. The first is that starting a 
bluebem, farm is ver expensive if land, labor, and 
machinery ar: all purchased and charged iG the 
cost-return ledger. When interest rates oil bor­

rowed money are high, a blueberry farm may take 
many years to break even. During the 4 years that 

pass before the first paying crop is harvested, ac­

cumulated interest costs may nearly equal the initial 
establishment cost. Ifagroweralreadyvowns suitable 

land and some of the necessary machinery, and if 

he can provide some of the labor himself, tle time 

required for the farm to show an overall profit is 

greatly reduced. The inputs required in establishing 
and maintaining a blueberry farmn are listed in Table 
1. The total cost for the first year is about S3000 
per acre plus land costs. Most of this goes for purch­

ser ofac tisalainrea riaio ytmase of plants, installation of an irrigation systei. 
mulch, 	peatmoss, and labor. Maintenance costs i: 

years 2 to 4 are about $500 to $1000 per acre per 
year.
 

Table 1. 	Inputs per acre required in establishing a blueberry 
farm. 

Year one
 
Land costs 
Plant costs (604 plants per acre)
 
Irrigation installation costs
 
Plow land, once, 0.5 hours
 

(Tractor. plow, and driver)
 
Disk Harrow, twice. 0 3 hour each
 

disk. and driver)

Lay 	offrows. once. 0.5 hour
 

(Tractor and driver)
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Open furrows, twice, 0.3 hour each 
(Tractor and driver) 

Apply peat moss, once, 2.0 hours 
(Tractor, trailer, and driver) 

Fertilize, 5 times 
Set blueberry plants. 5.0 hours 

(Tractor. trailer and driver)
 
Mulch becils 5 0 hours
 

'Ti,pior jraoe, mnd driver) 

Inputs per year, years 2 and 3 
Filiiize 5 limes 
,;pray .51lme. C 5 houi eacn 

"Tr,5(,lor sprayer aria driver) 
-i~o:',ces& Fuinnicide as recommended) 

Mo..nw,- 10 times (]. hour each 
iTrjclor mowef armi driver) 

rrinncjmi iclhriq -irs 

rlitereoI of )sta~hwrl and pre-harvesl costs 

Harvesting and Marketing 
;.Ckin(. dioor 

_ onli,i, :r,, 
Mi rke! fe airation (including marketing and advertising)

all%[:or!'ItiOB 

Site Selection 
market ('onsiderations are irn­

p)wLit~iit iii ',lieli'ctiron. 'Fhe rabbiteve blue)erry 
is (1lUidilmis and r(lquires some cold wtat, cr each 
winter to inducc strong flowering and good fruit set 
the following spring. North of Ocala, chilling is 
usually sufficient for good yields. Between Ocala 
and the northern edge of Lake Okeechobee, lack 
of chilling makes the feasibility of large rabbiteye 
blueberry plantations uncertain, and south of 

Okeechobee City, large blueberry plantations should 
not he made without extensive preliminary trials. 
We expect that part of the region between Ocala 
and Lake Okeechobee will become suitable for 
large-scale blueberry culture as new cultivars are 
developed and more information is accumulated on 
how bluebcrries react to marginally insufficient chil-
ling. In the meantime, onl', small, experimental 
plantations should be considered for this area. 

A problem with growing blueberries on the cent-
ral Florida peninsula is that the colder valley loca-
tions, which would seem best suited for blueberry 
production because they provide the most chilling 
and are not used for citrus, are notorious frost 
pockets. By sunrise following still nights, tempera-

( iiiiniii. so)il,mi1lld 

tures may be 15"F colder infrost pockets than on 

surrounding hills. Blueberries are far less prone to 
crop loss from spring frost than are peaches and 

apples. Nonetheless, frost pockets should not be 
used for blueberry plantations anywhere in the 
-state. 

Rabbitme blueborries usually flower in March and ripen in 
June. 

One factor that favors central Florida as a 

blueberry production area is season of ripening. In 
the fresh fruit market, the earliest blueberries that 
ripen in Florida will receive the best markets and 
'he highest prices. This will become increasingly 
true in the future, as rabbiteye production expands 
in Georgia and other southeastern states. Lower 
yields on currently available cultivars fir central 
'Florida may be offset by higher prices, but it will 
probably be years before experience shows whether 
cential Florida will come out ahead or behind of 
northern Florida in this trade-off. Meanwhile, re­
search is continuing on the breeding of cultivars to 
overcome the low chilling problem. Carefully plan­
ned blueberry you-pick farms located near central 
Florida population centers do seem to be feasible,
albeit~sormehat risky ventures atpresent,aprimary 

rik !being possible low yields following mild win­
ters. 
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Soils 
Blueberries h:ve specialized soil requirements, 

and although Florida has vast acreages of soils suit-
able for blueberries, there are many Florida soils 
on which blueberry cultivation should not be at­
tempted. In some areas, suitable and unsuitable 
soils occur in close proximity and care must be used 
inchoosing a site. 


lshulbei e rae 4.0dto5-2.aIfneessarSoipH1 should be in the rante 4.0 to 5.2. If necessary, 
ask your county agent how to take a proper soil 
sample. Soil pH readings from a plot of land some-
times require interpretation in light of the past use 
of the land. Woodlands that have never been farmedor pantd tpsturimrovdshuldnotbe sed 
or planted to improved pasture should not be used 
for bleberries if the p is above 5.5. On the other 
hand, farm and pasture land which has been limed 

drainage ditches and planting the blueberries on 
beds, the height of whir-h is determined by the 
wetness of the lad. 

Preparing Land to Plant Bluebarries
 

After land has been located that is in tile proper 
climatic zone and has asuitable p1i and water status,it must be prepared for planting. What needs to be 
done depends on the condition of the land. Forest 
land must be cleared. It should Ibe noted in land 
clearing that blueberries grow poorly where piles 
o w a I yecarsof wood have been burned in the previous 5 
because aslcs raise the -0 p-I. On flatwood soils 
underlain by hardpan anu on other poorly-drained 
sois, provisions must be made fr drainage. These
 

inthe past may have a artificially high pH which rmay include iand leveling to eliminate low pocketscar, easily be lowered Iby addition of sulfur. A pasture whrwaesttsanentrcioofdiag 

with a pH of 6.5 may be separated by a barbed-wire 
fence from woodland with a p-I of' 4.0. In such a 
case, the pH of the pasture can usually b~e made 
suitable for blueberries if powdered sulfur is har-
rowed into the soil 6 months or more before the 
blueberries are planted. Soils high in phosphorus 
or calcium do not make good blueberry sites. Grow-
ers in Arkansas have found that blueberries grow
poorly on soils with more than 2000 lbs per acre of 
available calcium. 

Soil texture and meisture status are imporiant 
considerations in choosing a site for a blueberry 
farm. Very coarse, droughty sands, such as those 
on which sand pines were native, should not be 
used for blueberries. Coarse sands that are slightiy 
less droughty, such as those inhabited by the 
longleafpine-turkey oak association, may be suitable 
ior bluebei ries, but the timing of irrigation and 
feritilization are more critical on soils with such low 
water and nutrient-holding capacities. The sandy-
clay soils found in parts of the Florida panhandle 
are excellent for blueberries if sufficiently acid, as 
they frequently are. 

'With respect to wetter soils, Florida has large 
areas of acid flatwoods, where surface soils are un-
derlain at various depths by a hardpan laver. These 
soils can be excellent for blueberries ifthey are not 
too wet and if Phytophthora-resistant bhuekrrv 
cultivars are planted. The best way to (lctermine 
whether flatwood soils are too ,et for ,lhwerries 
is to examine theni after a period of very wet 
weather. If the water table stays higher than 2 feet 
below the surface for longer than 2-1 hours after a 
heavy rain, tile land is too wet. Sometimes such 
land can be nade suitable for blueberries by digging 

where water settles and construction of' drainageditches. On soils that occasionally become too wet, 
beds should be prepared at least 1 foot high. It is 
critical that such beds be oriented to facilitate water 
runoff. Blueberries should not be planted on beds 
if drainage is no problem. Ditch digging, bed con­
struction, and other operations that mix soil horizons 
may have an adverse effect on soil pH. Problems 
should not be severe if the pH was originally suita­
ble, but high-pH spots caused by soil mixing should 
be treated with sulfur before planting. 

Any necessary adjustments to soil pH should be 
made well before planting. Soil pH can be lowered 
by discing in powdered sulfur. As discussed earlier 
with respect to site selection, there are limitations 
on how far downward the pHi can practically be 
adjusted. On soils that are naturally high in p11 
the pH tends o rise back to its original level as the 
effects ef the sulfur ,vee'r off. Blueberries should not 
be planted on such soils. Sulfur can be used effec­
tively on soils that are naturally at 5.5 or lower and 
on soils that were acid in their r.ative condition but 
have been limed. 

The pH adjustment with sulfur should be done 
at least 6 months before planting, because the chem­
ical reaction by which sulfur lowers the p1H is slow. 
If the pH is 5.2 or lower, no adjustment should be 
made. Otherwise, the amount of sulfur to add is I 
pound per 100 square feet (500 pounds per acre) 
for every pH point above 5.2. The entire field 
should be treated without r,gard to where the rows 
will be. The soils should by harrowed after the sulfi 
has been broadcast to mix the sulfur with tie top 
4 inches of soil. 

In addition to clearing the land and making an\ 
necessary provision for drainage and pH reduction. 

18
 



-oil should also 1,wgin a weed control program in 
preparation for planting blueberries. \Veed control 
isvery lilficult in I ,It)errics for the first 2 years 
after planting, and everything !os.sible should be 
done before plnting to reduce later problems. 
Bali. grass, lurxiudagrass, and othe aggressive pe-
rennial grasses should be eliminated by spraying 
with glyphosphate in September before winter 
planting. In old fields, weeds should be repeatedly 
destroyed before maturity for one full year prior to 
planting blueberries in order to reduce the popula-
tion of weed seeds. 

Irrigation 

Provision should be made for irrigating blueber-
ries in Florida. On moist soils with good water-hold-
ing capacity blueberries could be grown without 
irrigation, but the risk of plant loss during establish-
ient y,,ears and crop reduction insubsequent years 

makes this inadvisable. Drip irrigation, sprinkler 
irrigatien, and overhead irrigation are three types 
that can be used. Drip systems have been the most 
popular with Florida growers because of lower in-
stallation costs and more efficient placement of 
water which reduces the amoupt ofwater that must 
be added. A reason for minimizing the amount of 
water applied, aside from pumping costs, is'that 
most Florida groundwater has a pH above 7.0 and 
contains dissolved calcium carbonate which raises 
the pH of the soil if added inlarge amnonts. The 
irrigation system should be installed before plant-
ing. Blueberries should be irrigated with discretion, 
Rainfall, soil type, plant age, and season of the year 
should he considered when deciding whether or 
not to turn on the irrigation. In wet years, irrigation 
may not be needed at all. Newly-set plants have 

the most critical water needs: they are most sensitive 
to over-vatering and underviatering. Too much 
water is as damaging as too little. in dry years, 
irrigation is importarn _on fruiting plants during the 
fruit development period. Dry, weather during this 
period followed by heavy rains during ripening can 
result in much fruit loss due to split berries. Thisproblem can be minimized byirrigation during dry
periods in the spring and early summr r, 

Planting the Blueberries 

Rabbiteve blueberrics should be planted in rows 
12 feet apart with no more than 6 feet between 
plants within rows. This requires 604 plants per 
acre. Higher yields per acre could be obtained in 
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years 4, 5, and 9 by redicing within row plant space 
to 3 feet, but this would double the cost of plants. 
Eventually plants will sprout cnoii i suckers to 
form a continuous hedge down the row. Plant rows 
shotld be thoroughly disced before plantint. hows 
should be run so as to facilitate drainage if drainaile 
is a problem. 

December is the best month for planting blueber­
ries in Florida. January and Februarv are also ac­
ceptable, but give plants less time to establish roots 
before spring growth begins. Vigorous tvo-year-old 
plants are best for setting in the field. Small plants 
are harder to protect from weeds, and older plants 
suffer more transplanting shock. Two-year old plants 
have been grown for one year i,,a field nursery 
following propagation. If plants gro,\n in pots are 
set in the field, it is important to break up the root 
ball with several vertical slashes of a knife. In trans­
planting blueberries, care should always be taken 
to prevent the roots from drying out. 

Several studies have shown that burying a gallon 

of moist acid peat moss beneath each plant at the 
time of planting will result in faster plant growth. 
Sawdust and wood chips shoud not be used in this 
way because the, take nitrogen from the soil as they 
decay. If the planting is made on good blueberry 
soil, burying peat moss isnot essential, and the cost 
of the operation may exceed its benefits. If peat 
moss is used, a 2-gallon hole should be dug for the 
plant. One gallon of topsoil should be mixed with 
Igallon of moist peat moss and this mix should be 
placed under and around the plant's roots as it is 
planted. Another way of applying peat moss is to 
spread it in the planting row and mix it with the 
soil by use of a rototiller. The peat-soil mixture is 
then placed around the blueberry roots when the 
planting hole is refilled. Never put fertilizer in the 
hole at the time of planting. Blueberries should he 
pruned when transplanted to remove 50% of the 
top. All flower buds should be removed in this 
pruning. 

Mulching 

iulching blueberries is expensive in Florida buthighly beneficial. Mulch helps control weeds and 
helps to keep the soil moist and cool. Pine bark and
pine straw make the best mulches. Wood chips and 
rotten sawdust are satisfactory. bat fresh sawdust 
should be avoided. A good mu lch is -1to 6 inc}e ; 
deep and covers a band 4 feet wide centered on 
and running continuousl down the plant row. An 
alternative which requires less mulch i: to inmlch 
only the area within a circle two feet arond each 
plant. 



Weed Control 

Weed control during the first two years is prob-
ably the most difficult problem in establishing a 
blueberry plantation. Blueberries grow rather 
slowly for the first year or two and their growth and 
survival can be severel' reduc.ed by weed compet-
ition. 'erennial grasses should be eliminated by 
ploughing or with herbicides the summer and fall 
before planting. The planting rows should be 
thoroughly disced and weed-free at the time of 
planting. Mulching is extremely helpful in weed 
control. Most blueberry' growers try to maintain a 
weed-free strip at least 4 feet wide centered on the 
plant row throughout the life of the plantation. The 
middles between rows can be allowed to cover with 
grasses which are maintained by mowing. Native 

grasses or centipede are much superior to Bahia­
grass, which grows too fast and requires very fre­
quent mowing. 

Herbicides can be useful in controlling weeds in 
'lueberries if used with great care. Paraquat, 

.Jyphusphate, and pre-emergence herbic.ides can 
all destroy blueberry plants if misused, and slimi, 
are highly toxic to man. Carefully read the sa1f'tV 
precautions on the label before using any herbicide. 
If necessary, check with your county agent as to 
safe use. When plants are small, herbicides are 
usually applied with a backpack sprayer. When 
plants become larger, herbicides can be applied to 
the soil around the plants with a tractor-drawn 
sprayer t&± is shielded to keep the spray friom 
touching the blueberry plants. For proper her­
bicides to use in young and older blueberry planta­
tions consult Table 2. 

Table 2. Some herbicides used for weed control In blueberries. 

Common Trade Formu-" 
Name Name lation Rate-

Dichlobenii Casoron WP 8-12 lbs. 
G 100-150 lbs. 

Dinoseb General OSWE 1-2 qts. 
Weed 
Killer 

Paraquat Paraquat CL 1-2 qts. 

Simazine Princep G 50-100 lbs. 
WP 2 2-5 lbs. 
WDG 2.2-

4.4 lbs. 

Terbacil Sinbar WP 2-4 lbs. 

Time of Weeds Cotrolled and Remarks 
Application 

Early spring before Annual broadleaf weeds and grasses. Follow 
weed seed germina- application immediately with shallow mechanical 
tion or after cultivation, incorporation. Do not use on light sandy soil. Do not 

graze livestock intreated area. Do not apply within 1 
month of harvest. 

Anytime during 	 Controls broadleaf weeds and grasses. Use 10-20 
growing season. 	 gals diesel oil or weed oil. Up to 4 applications per yr. 

Use only on plantings 2yrs. or older. Do not treat 30 
days before harvest. Apply before weeds reach 6 in 
tall. Avoid contacting crop foliage, blossoms, or fruit 
clusters. 

Apply before Controls most annual grasses and broadleaf weeds 
emergence of new Perennial weeds are desiccated. Use anon-ionic 
shoots. spreader at 8 oz1100 gals. Apply as a coarse spray to 

avoid drift injury from fine spray mist. 

Early spring or split Controls certain annual grasses and broadleaf weeds 
application in the Use 2the rate recommended on plantings less than 6 
spring and fall months old. Do not apply when fruit is present. Rate 

depends on soil texture. 

Apply either in the 	 Controls annual grasses and broadleaf weeds with 
spring or after harvest partial control of perennials at higher rates. Amount 
in the fall before of product used will vary according to soit texture and 
weeds emerge or organic matter. Do not use on sand or loamy sand with 
during early seedling less than 3%organic matter Avoid contact of foliage 
stage of weed grovth. and fruit with spray or mist Do not use on eroded afeas 

'../here subsoil or roots are exposed -o not use orn 
unhealthy bushes 

,,P-wettabe powde,, G-granule. OSWE-oil soluble, water emulsifiable, CL-concentrated liquid, WDG-water dispersiole granule 

Product per treated acre 
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Fertilization 

Tie primary goal in fertihzing, blueberries is to 
promote raplid vveittative growth in young plants 
(lislallv the first 3 gr, wing, seasons) and heavv fruit-
ing thereafter. A kev to obtainin, rapid early growth 
is frecniit application of fertilizers that contain 
nitro,,en :n the aniniornurm form. Ammonium sulfate 
is most often used. Aimmoniun nitrate and ther 
nitrate-containing fertilizers should be avoided be-
cau1se nitrate ions are very damaging, to blueberries 
on czrtain soil types. F'ertilizers of any kind can 
(inage or kill blueberries when applied in excess. 
Blueberries Iha.ve a low tolerance for fertilizers, and 
fYrtilization rat':, that arc ideal Or other crop:; may 
kill hIc('lerric.*. lBecau se of variable ,iteractions 
between fertilizers ald soil types, soil moisture 
status, nitlchinTg practices, plant age and plant 
growth status, itis hard to give simple rules for 
fertilizing blueberries. Each growser needs to adjust 
hi:, fertilization rate based on the plant response he 
observe,; on hik farun. A generalized rule is that 
plants during the first -1or5 growing seasons should 
In ,i,'en as much amnrOnium sulfate as possible 
without causing feCrtilizer injury. Mild fi'rtilizer i-
jury i" indicated I v irown-colored leaf spots, par-
ticulariy'arou ldleaf margins and on younger leaves, 
These appear 1 to 5 days after the fertilizer has been 
dissolved by rain or irrigation. More severe fertilizer 
b10rn Cailses leaf drop and possibly plant death. 
lelberries should nit Ibe fertilized when the leaves 
aw wet. Ibecatise .veii small amnoonts of granular 
f'rtiliz-i that sticks to the leave, and dissolves in 
water can Iburn th, leas', 

A mWw hIlltb'rrv plantation should be fertilized 
adi', ig to tlIscheduIle described below for the 
first year. TI, schediih starts with a plantation set 
out iii December at C6ftX 12 ft spacing. Do not 
fertilize at the time of planting. On February 1, an 
azalca-canwllia fertilizer mix (approximately 5-10-1(0 
with the oitrogen mainly in the ammnonium form or 
iii the form ofwaler insoluble.. N)should be broadcast 
evenly over :i circle of 2 ft diameter centered on 
the pliant, with 1 ounce used per plant (37 pounds 
per 600 plants on an acre). Six weeks after this 
fei ilizer 'Ls been dissolved by 0.5 inch of rain or 
nore, plants should be fertilized with ammonium 
sulfite, using 3,4 ounce per plant (2S pounds/acre) 
in a circle of 2 ftdianieter. Amirionium sulfate 
shild be ah'Jl a.t3!A ounce per plant threet more 
tinies during thc.growing season. ol approximately 
thn' fillowing dates. %fit\ 15, July 1, and September 
I It rianf:,ll ox cr 0.5 inch does not occur within 2 
weks after a fertilizer application, the subsequent 
fertilization should be delayed until at least 6 weeks 
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after rain has dissolved the previously applied fer­
tilizer. 

F,.rtilization the second year follows th, saiie 
pattern as for the first with two excepti ls (JI 
because the plants are 1larger, the fertilizer shuld 

vowhe braodcast evenlv within i ci rcl( of"3 ft 
diameter surrounding each lant. 2) thaahllt of 
ammonium sulfate applied per plant per aipp)icatn 
should he increased to 1 ounce. Aftr the sec m( 
growing season, the best fertili ition procedure will 
depend on the growth of the plants. On relatively 
fertile soils where plant growth is rapid and plants 
are aprpoaching the optimum size for pr odnctiu.n, 
fertilization could be reduced by reducing th' fr,­
querim, ofamnoniun sulfate applications 
Two other possible fertilization concerns with 

blueberries are pIl maintenance and inicron ltrint 
provision. Soil p H should be maintained in thn' 
range 4.0 to 5.2. Fertilizer practices, irrigation with 
high p1ti-water, and other processes may cause 
gradual changes in soil pHt. If soil p-I rises above 
5.5, powdered sulfur should be broadcast at the rate 
of I pound per 100 square fee (450 pounds per acre) 
Over the entire field. This should not be disced in 
as was recommended for pre-planting sulfur appli­
cation, because discing would damage the blueberry 
roots which lie just below the soil surface. Am­
monium sulfate applied as fertilizer will also help 
to keep the soil p- lo'. 

Iron defici~ncv is a,cimml'on problem with 
blueberries. The most visible symptom is interve­
nial leafeholorsis, most conspicuous on new growth 
flushes. Iron deficiency in Florida is almo:st alwavs 
caused by high soil pl or by exc'ssive calciimi or 
phosphorous levels in the soil rather thai by lack 
of soil iron. 1 igh p- immol)ilizes iron within th 
soil, making it unavailable to the plant. The best 
cure for iron deficiency is to lower the soil p1l. In 
the short term the problen ,an be alleviated Ih 
application of iron chelates (sequestered iron) either 
to the soil or directly to the chlorotic leaves as a 
water spray. 

Pruning 

Blueberries should be pruned by removing 50% 
of the top at the timol they are transplanted to the 
field, andIall flover buds should be removed at the 
same time. One year later, plants shold be )rimiet 
to remove all flowers before they bein to develop 
into fruit. Fruit production during the first 2 evars 
in the field can slow the growth of the plant. , od 
should be prevented by pruning. .lost bhlcln'rr\ 
flowers are clustered at the tips of the branches. 



jz,, 

and these flowered tips shou'd be pruned off at or 

before the time of flowering. Alternately, the flow-

ers could be picked offtby hand. 
Except for flower removal, no pruning is neces-

sary until the plants get too large for easy fruit 

harvest. Detailed pruning will promote the highest 

yields and greatest plant vigor but requires more 

time than most growers consider practical. This 

involves removal of dead or damaged wood, removal 

of weak, twiggy growth, and selective removal of 

older canes to promote bush renewal. Growers have 

tested various other pruning systems that give ac­

ceptable results. These range from sawing the plant 
back to a height of 1 foot with a chain saw every 5 

years to removal of 1 year's growth with a hedger. 
The best time to prune bearing plants is shortly 
after the fruit has been picked. This gives the plant 
time to grow new fruiting twigs that will producefrui th folowigyar.vidual 

fruit the following year. 


Diseases and Insects 

The established highbush blueberry industries in 

other parts of the country are afflicted by many 

diseases and insects. Currently, blueberry disease 

problems in Flo ida are being controlled primarily 

through resistant cultivars, use of disease-free plants 
soils as plantingfor planting and by avoiding wet 

sites. Disease and insect problems can be expected 
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r If left unprunetd. a rdtjUttu'iv lue­

...'L height of 4 to 7 meters. 

to increase as the Florida blueberry industry gets 

older and larger. Insecticides should never be used 
they areon blueberries or any other crop until 

serious damiage.absolutely essential to prevent 
Overuse of insecticides kills insect predators, many 

of which are other insects, and sets into motion a 
more and more sprays arevicious cycle in which 

were previouslynecessary to control insects that 
controlled by natural predators. If insects appear to 

be a problem, consult a count" agent before spray­

ing. 

Birds 

Birds can be a problem in blueberries. This is 
in berries siBirdca be a lem blu 


particularly true with small plantings in urban areas.
 
Bird damage can be prevented by' covering indi­plants or entire plantings ;vith nylon or plastic 

nets. Various noise-making devices have been 

tested with only limited effectiveness. A chemical 

bird repellent (Mesurol), which deters but appa­
been tested byrently does not injure birds, has 

some growers and has been cleared for use in Michi­

gan. 

Rabbiteye Cultivars 

The blueberry cultivars discussed in this section 

all produce high-quality berries that are essentiallyv 
av­indistinguishable in the marketplace. Although 



ailable cultivars differ somewhat in such berry 
characteristics as flavor, size, color, and seediness, 
these characteristics are not as important in the 
choice of cultivars for Florida as ripening time, 
siitabiliy for mechanical harvesting, yield poten-
tal. ability to set crops after mild winters, and 
cm patibility in cross-pollination. Which cultivars 
are best to plant will depend on plartation size and 
location and on harvest method and marketing 
strategy. 

Rabbiteye blueberries require cross-pollination 
between different cultivars for acceptable yields. A 
minimum of two different culitvars that bloom to-
gether must be interplanted, and there are reasons 
for expecting even higher yields when three or more 
compatible cultivars are inter-planted. Cultivars 
should be planted in alternating rows so that each 
row is bordered by a row containing a different 
cultivar. New cultivars are continually being de., 
veloped and tested in Florida, and growers should 
check with the county agent for the latest recom-
mendations. 

S .... 

Fruit of improved rabbiteye cultivars are large, light blue in 
color, and have a longer shelf life then most other kinds of 
berries. 

Table 3 gives 1983 cultivar recommendations 
grouped according to area of adaptation and market-
ing strategy. For early shipping, Aliceblue, Bec-
keybh,e and Climax should be interplanted for good 
cross-pollination. For you-pick, Woodard, 
Bluebelle and [)elite should be added. To get the 
best cross-pollination among these six cultivars, the 
three 'arly cultivars (.iceblue, Bedyblue, Climax) 
should be planted in thr u-row groupings (ABC, 
AB(:. ABC, etc.) on one side of the field and 

Woodard, Bluebelle, and Delite should bv planted 
in three-row groupings (WBD,WBI), %Vil1))on the 
other side In the panhandle an(l north of Lake ( "itv, 
where Tiffilue is recommendecl, it sfiould be :hed 
to the Woodard-Bluebelle- Delite group. 

Table 3. List of Pecommended Blueberry Cultlears for 
Florida 

Use Category 

(2) Early shipping (May 25-June 15) Ocala 

Cultlvarname 1 2 3 4 5 6 
Aliceblue 1 2 4 
Beckyblue 1 2 4 
Climax 1 2 4 
Woodird 1 4 
BluebelleDelite 11 33 4 

Tifblue* 1 X 
Premier 5 
Powderblue 5 
Brightwell 5 
Sharpblue 
Use categories: 

4 
(1) You-pIck farm Ocala northward 
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northward 
(3) 	 Late chipping (June 15-July 5) Ocala 

northward 
(4) 	 For tent, you-pick, Or'ando to Ocala 
(5) 	 Now. Not thoroughly tested In Florida. 

Try one tout row from Ocala northward. 
(6) 	 Hlghbush. Plit on well-drained soils. 

Tlfblue should be planted only In the 
parhandlo and north of Lake City 

Fruit from Aliceblue, Beckybhlue and Climax can 
be picked from June I to June 15 at Gaines%ille in 

an average year. This fruit would Ibc, tw carlie'st 
rabbiteve blueberries on the markct. It rlieis \%ith 
the last half of the North Carolina Ilikzlnisli cl(p. 
but the volume of blueberries axvailahile at thIat sea­
son is still low and fresh markets shtonld be .oi d. 
Woodard was excluded from the list of shippin, 
berries in Table 3 because its fruit is less firm than 
is desirable for shipping. It is, however, a reliable 

producer and is highly recommended for you-pick
farms. The ripening season for Woodard averiwes 
about one week after Aliceblue, BeckybluL, and 
Climax. For any one cultivar, the harvest period 
typically extends over about 3weeks. By usint early 
and late cultivars, a grower could extendthis harvest 
season to a period of about (; weeks if this wer, 
desirable. 

Yields 

Blueberry. yield reports vary widely,, dependin-, 
on farm location, plant age, cultivars, It'.el ofina.,­
agement, and whether or not one averages the 
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poorer years in with the better Pruning and flower 
reimval prevent fruiting for the first 2 years after 
planting. A crop can be expected the third year, 
and by the fifth year, the plantation should Ibe 
nearing full )roduction. (od growers in north 
Florida report long-term average vields of abotit 3 
tons per acre per year. If rejuvenated by periodic 
pruning, plantations can be expected to maintain 
these yields for 30 years or more. 

Southern Highbush Cultivars 
The northern highbush has long been the most 

important cultivated blueberry in the U.S. The 
large Michigani and New jersey industries are based 
entirely on highbush cultivars, and 90% of North 
Carolina's production is from highbush. The high-
bush eultivars used in these areas are early ripening 
and produce high-quality fruit. Unfortunately, the,,' 
Cililiot bc) rown profitably in Florida because of, 
their high chilling reeuireet d ieas p-
tibilitv. 

Efltirts v.( it begun mnore than 30 years ago to 
devilop vaoeties if hiibish that could be cuilti­
vated in the limid soitheast, and these efforts are 
continuing. Tiiree iiitivars have been released for 
Floridai: 'Jiarpiicii anid Fiordallie miatuire their 
crops I)tw,,ii :\pril 25 and Nlav 15 in an averagt. 
\t,:ir I Cair'tsille, these thetI aiid arc c'arl-s. 
biberris ivitilalhc it th 'i.e \,ii . S ieilwi tw 
it (aiti -hlr f ki .l 10 t i,\I\. 20 illrp. 

F hri a \ ta,' how n that tlw %.vield ,.cll and that 

hrilt has Ilti ll lit\s T ihey ltvt also showli two 
!nti i fitc ct IIIt rg, I Lh(l1-irotItli,tctuIpr hN 't~( )t iiI O- itl )Ii\5L ' I it . It I It !- I) 

k .s1 ul lg)h l s..lll sh tha 
sdltIid t t , Birds iits. birt t iii rei iiiit"rtts.i lt i\ ' rhave 

l i ais withr 
soils. Ier t\\t)ire';td()u : 

roduction of)),igh) iblut etrie ldrFla,I'll) it <',W Il "1)I Ill ", ) S1 tl , d i t n(] l 'I-Itl- ' h 

itll (,( t'll al",,tl< w+ I tll %\' \wl Ili,, idt illtl tt ill 

1-1 m I L La dl:r ll ,:_ hi i-l kl,, .h sc a s m~lh t t h a v ( -, + th , 
ilr l b r[- ' I,,u exp0 , 'v. ci\ , t I ) Nl(),t lerllit 'l~lt 

h11V I l)IISh r,I LL1 t 9s htv', Iw ct'n si l , ird s d o, p ro~p ­

,' ilalkl it i c< tal~tlih ,to llr tunel iti 

t111t11 ll] iIt '\,il ,1,1%l4. 1 t ll tY,lw a llw (lr )'t I W " I I i|< -

M lmm Iv?,-dratim-d .soil than ()in IltI r, well-dralit'd 
S~ l.Rabbiteye
soils.vas. 

Production of highbush blueberries ill Florida 
will probably someday become an important indus­

try because of the great advantages ofearly ripeninc. 
At present, however, highbush plantations in 
Florida are still experimental. Growers who pri,­
duce highbush blueberries in Florida mitist be alit. 
to obtain a higher price for their fruit than is receivt I 
fur rabbiteyes, because of higher proid ction cstk. 
(rowers attempting highbtish prodiiction siotihl 
choose well-drained soils, mulch heavily, and i , (,o
the lookout for birds and root r6ts. Bird-repellant 
chemicals that do not injure the birds and systemic
fungicides are being tested and may facilitate high­
bush production in the future. 

Propagation 
propagateoo 

Blueberries are propagated by hardwood or 
softwood cuttings. Experienced propagators in 
Florida can sometimes produce plants large enough 
to set in the field in one year from hardwood ciit­
tings, but 2 years is a more reasonable fxpectat i i. 
A 50-50 volume mixture of Canadian peat moss with 
Perlite or of finely-ground pine bark with Perlite is 
ideal for rooting blueberries. Ground beds or raised 

'i - ... -" 

r 

R b iebltb\u b.sr e d ncast iinecsu 

Pllainh f 
' ' ' ' 

hallrdloodiltnus 

blueberry seedlings are uled to dlevelop new cuit,.
Plants fr production fields$are pro agated by softwood 

or hardwood cuttings under mist. 
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benches may be used. To build a ground bed, first 
c(onstruct a cold frame with sides 12 inches high. 
Place 4 to 6 inches of gra,:el or pine bark on the 
bottom to improve drainage. Cover this with 8 
inches of rooting mix. An intermittent mist system 
shtild bci' provided fl r softwood cuttings, 
lard-w,)d ctittings can be rooted under mist or 
uncler 5(',;; dbiaccloth with frequent brief periods 
of ovecrhead irrigation, 

Hardwood cuttings are taken in January' and early 
Fcbruary when stock plants are dormant. Cuttings 
should be about 6 inches long. They should be taken 
from strong wood from the previous growing season 
that has no flower buds. Such wood can be obtained 
froimn large stock plants that wvere pruned severely 
the preceding spring. IHardwood cuttings should be 
stuck -1inches deep in the rooting medium, leaving 
only an inch or two above the medium. Both 
hi'rdwood and soft-wood cuttings should be spaced 
1 1/2 inches apart in rooting beds. The most critical 
period during the rooting of hardwood cuttings is 
the 2 months after the cuttings begin to leaf out. 
Leafing occurs at least a month before roots form, 
and even temonorart wilting of the leaves during 
this period can greatly reduce the rooting percen-
tage. Intermittent mist, or shadecloth combined 
with frequent light irrigation (once each hour of 
daylight for 2 minutes each time) car prevent wilt­
ing. 

Softwood cuttings are taken after the first flush 
of new growtt becomes semi-hard in May. Good 
cittin g viood can be obtained in large quantities 
Irtin stronl stock plamts from which all the flowering 
hr'.nches were removed in early March. Cuttings
shonl! be ahoirt .1 inchles long. No leaes should be 
removed except from the bottom I inch of the 
cutting. Cuttings should be stuck 1 inch deep in 
the rooting mediun. Intermittent mist should be 
provided. Leaves should never be allowed to dr-y 
at any time. A major cause of loss with softwood 
cuttings is power outages or pump failures that 
interrupt the delivery of' mist during hot, sunny 
weather. Cuttings frequently defoliate after such an 
incident, and rooting matemay be severely reduced. 
Most mist systems are equipped with two time-
clocks. One turns the whole system on at sunrise 
and off at sunset. M ist at night is unnecessan and 
promotes the irowth of damaging fungi. The second 
tim clock activates a 5-second burst of mist approx-
imoatihlv once everv 5 minutes. One way to reduce 
th,. risk of (ithtio, loss during power oltages is to 
instill a mmiSt sy'sten i that mists continuouslv iduring 
p)mt\vr witacs 

Hlardwo((tcuting~s stuck in ground beds in I-eb-
ruar\ will generallv have roots bv May 15. They 
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should then be fertilized once every 2 weeks until 
October 1. One vood fertilization schedule is to 
alternate ammonium sulfate with water-sobluhle 20­
20-20. These should be dissolved in water and 
applied as uniformnly as possible with a sprinkling 
can. For 20-20.20, dissolve 1/2 lomiid wate'r-soluubhl 
20-20-20 in 16 g;Wlons of water. Sprinkle I gallon 
per Z5 square feet over tie plant bed and wash the 
leaves immediately with irrigation water. 

Softwood culttings stuck on May 15 will be rooted 
by July 15. They should then be fertilized every 2 
weeks as described for rooted hardwood cuttings. 
Roo! 2d softwood cuttings should be grown for an 
additional year before being planted in a prodliction 
field. One way to do this is to move the'n ,lri uig 
Decembei from the rooting bed to a high-density 
nursery equipped with overhead irrigation. Plants 
should be set 6 inches apart in rows 1 foot apart. 
Starting on February 15, plants should be fertilized 
every 6 weeks bv broadcasting ammonium sulfate 
at the rate of 1/2 pound per 100 square feet over 
the t)ps of the plants when the leaves are dry. If 
the soil is good and weeds a:-e controlled, very nice 
plants with excellent root systems cal)be obtained 
by the following December. 

For More Information 

Check first with 'our county agent if you have 
questions or problems with blueberries. He may
have the needed infornat.n o, know where to get 

it. £he Florida Blueberry Growers' Associatioti is a 
grower organization which has as one of its goals 
the dissemination of informat;on on}blueberry pr)­
duction in Florida. The Assocntion normally spoii­

sors half-day blueberry growirn work:L.ops eaci 
spring and fall. Your county agei;t can put you ill 
touch with association officers. L rge libraries fre­
quently have books and circulars (onblueberry pro­
duction. Most of this information pertains to north­
ern highbush blueberries, but same is relevant to 
rabbiteves. A particularly thorough book is 
Blueberry Culture,edited by Paul Eck and Norman 
F. Childers, Rutgers University Press, 19(6, 37 
pages. 

Summary 

Blueberries appear to be one of the most prom is­
ing fruit crops that can be grown in nort hern Florida. 
Markets are excellent in early june when earls 
rabbiteve cultivars mature in Florida. Blueberries 
arc an excellent crop for pick-your-own markets. 
Blueberry growing is a ven specialized kind of 
farming, and prospective growers need to learn all 
thev can about blueberries before plantinm. 

http:20-20.20
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Blueberry 2LAo :-"-' 
for So-a,. Ca : rn 

I. D.R/1i, /li A,h I Pr,'*,;ir ,1"IhrlI /iur,

13.I. Purlijini, '1¢i~ hl P iib'. i, thIi 'hiiil 

The southeastern region ()( the UiiiteJ S ileltiinliNortlh Carolina, Georgia, and Florila has nmii 
ill (ardiina, 

,wild bi it-n represri I­ing several species. North Cai nihni prodU kLeS Mi t il t',. 4lo' ilighbushblueberr, (Vacci)iu,,, Ci01*1111 '1 ,,m :.,I'rah,)
i a cr ys in Ihi' United StattsFlorida and Georgia haVe IleveIYi-ed profitble rabbil V I'u e rry W. 
ashci,) industry. For y,,ears nany Sonhblueberries throughout the slate. 

Carolinians have narvested wild-l'idaY there is a great interest in b ut'berrvproduction in South Carolina whos, climale a11d soils are sitable fiir hIgiquality blueberry producticn.
With modern research anid improwed culti var,. k(UIt vated 11a0rietie,)lhe
homeowner as well as the coimciiail gni'twr Siith ICIim i M diia ha'. thepotential to,produce a g1oudl-tasti:ig and hlwlur't' cr Oiprlllep. t)i','r.i­ing onl the location in tI Sti ', 0 "ht 
 lll Oil ' It,',i\\iiprid o.'eitherhighbush or rabbi teve hi utLe ri , . Witi cartill 1 tnt i in Ii iii,-hi,. -.ii',soil, moisture, and a good ti -iderstaiitllrig (ittilt ' ed culliir l practice',,there should be few proillenis in girmwing a succesSful bliieherrv pliit ring Ill

South Carolina. 

d as 0 inallii*1. crini. ,iiil 
Only recently have bluberries been di'VeCii'h lblueberries are one of the few fruit crilps grion prinii'ilv i i,ll inih',IStates. Dr. F.V. Coville initiated re',,rch M)nbileb 0nti iII1"(lTit's ill-itill
introduced 'Cabot,' 'Katherin ,,'aI,n'Pi IIII'I'' a'. tie iii't i i'id 'lIt1ii,.,,blueberries This was ihe 6r!'in iig l the i,'0I tl l hil; llwlii 1 ,ii,,industr\,. 13v the I)7()''; \ ,w*o, ii Ohio ,\,,111 ,itililli 'aI"'
reported nearlyd U llt; acre', illIli-'hbtiih i rrv iir iditiu,.Highbush blu,_eberries are r i lol NIew 'ic\% ml 'A iWnl iHighbush plantinlcs in the' S i /arti'srt hI,' Out,Ctil ,., ;tIat'%long chillinrg-hour reiuire'ient. All ,'cipt .C. Ofiiilivi0rec 'ii'. - ',Stuill cankor LiSC.lS' ,.nc iL iui. ,spiciic '.ii I vi-',. I ithilitisil.LIstrong, ti-)duuLtV,'' lIC ii i W .i.) 'lplinl'. that priiduie lc.r-t. s/vel ,ligl-l il Iliri lichripens dtiring a short c nceitratCLI [e0l/ud. 1 fruit 1' ,'t,e d lil'fresh consumption 

J)v 

as well as it" Cu iilna\-V LIua lii]e'. 

"11cu I lIw r" i, n o w)Ii In ItWr iIl ilii I%'N oilte:"CUltivar" h~lmwt) 0 I \ ' cl I c.I I tliiIw IlilI.)III Il ll i 
I "W1 .I 

V.liM8 I hclilhI 1.111"111,I~ll\ .. OlA .l li 

I lilt'1.1 Sli lst' iiL 1d,111IIt~ilV II 'I
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'I i. Ii 0 Of i . I m rw.l I, lIS""). ; , "., 
I" ,t i ll ica..%,ItIJ -kr k.te i l , .11: ,| I.i , ,I , ;, 

1 

l , *\i , I , i.'. i Iii l hI I C.i II-I , 

. 
Ciiitt - Ia .t I ,t .'t in 1 It Ll t i I i, .. . II 1i I it t Lt-.. t 11 1, 1 p 'l 

lit li ot ca I Il i I kapi I' IlliIit ll I. e llth% 1 31'S,I . IVI , i,,I 11.i 1Vcl llr 1 gt C 


lt\a'iac01d il aip rtbdi ir i t,1\\ i' \ilct l il[t lilt I, rii ,\-ciii, tiiiV ll,\ o
 

.. . ,Iti\e. firm+ ,it li ,~I,I|),. [/.iiidjtl'I'la tvantirman:,.li tyigl e o rii.ki'ii's~i+li+. 

r haieve ibit eic, , aotrc t' t lii t\' ; tIhc1si),', \x.c l o, ", ir c'iit Ialel 

mt rthern Fh(rida and I It, VI,Ito I \t.l~i 
h.. hved,I i i r10(grow thing,,a larttca tistvi I \,- ,: vi rv dliit fhill-ill l ',I ci-

IntvillIil \ i 'i, t t ,itd diiitii lt,,tV ,i v.i".il v tit s .,i, .it ortll' t ltl I 1'it cLwlIok. Mi'tt\wiFmaier tanblVLiit iglitirrvtrtiit Leed gitfor Iihcirt1"iil 
ared a ' tyeg esI t i . tn piitll ii , ll' , fliri ,n ,,lightiv,, o iiir ia I, ;i ii I 
,drx' j i,,, L -ic scar and gtIOLI IN-.t,\,i+,i 111tV,;l llI~'Vh,v. ht,\ ,\,r II\C, I IOW.1. it' , 

dra ,ack : P lants r \ nt t1, ,r ,11,ll .1",. 0. VAMill' W,hi ,hlII,<h, ilcv hv , 
ail e, stendcd .ori(t J .ar Itlit the,t'ilogiis11i11 h rvli i 1i 1. t,.liIrt i t .,i, s.' tei1 

sca er than thhtighus h rtli ci d, to Is aol\ tin gritti in i Irj'li 

berries coIrI-b treI a ir ri I si rIa\ craCk lH r ILt ItK t Iiitit 1, . Since 
, 

, 

rabbiteve bl .b rri, soare elf-.iivri ', l.t ti rantr lti vai rriit Il ianted 
igs'ntiv r. 
rot h aC olina liisa cilht, -, ith 1 ''inii .,1,i 0dIllV ti . , It111,ist1 nilt;

patible With either lilt- hig ih iiish, i tiiirtillc ivibitt,. v ti-l-lv'[it. ,l; hi.. 

e i qai.ii iihush and r a ill dith1iV,t (i tc lt i i c liwi i (Ill ti , iitlii, 

haie, ic iti li pro I n i i iVavailtable, k-,li ., a i cn er; , it, .,Itt-vixi'i 

,4hIOuld finld tint 01" thle o lho;r <,ali l, tl l li tl ,'lillivotlim~. Ill \tv '. hl l" ,0:4,
 

,
kIit', I tll Lit,- C111 iltt' Iitii ' t II i I"~r ' 0Il\IV I( r C11 lrV l tIv ht III!, COtIl l ,1.1II tV - <.~ Ii 

Soutl I nIIi ia .
 
.'l'e l slva t dusa, i,icriptiol ir 
 iblh li'; 61 16.ii 1i imi'it,\'. Wlt VI, \\iIll

help lilt,, gro\x','Vr LIOC'idO Oil 1t)[Ct 11.t,1ll' SMA-Cct',14 .1l' l ltiVir,' , r l I ,, i'' lh t ,i­

tionl ol' silte.
 

H-ighbush Cultivar's 
InI eastern N orith _'lrtili the' I'LIl),LIS II1qrj10splhilo ri,'lit i , I~t,." Ivmll 

anker ini hiihLIs adb iit hits cli a ]inliliii I III hirrv. tiiis, o i'llil 
.blu'I~err .v prodc tion+, M id m iv ric ,, to cu ivar, shl~lk:ILI Ot', i1,1nl;'k, 

M oltrrmlv i, thc'o<i'liv,,l ritrc'i mii ('ltillivorw\ithl ,I ll tinciiIII "-./,I !,' Ii,, i '.Ill
 

gi'mll~ im bit; it hw, coald~'er r,i.loiico ,il, 1 ho-., +h I~',l, iil' i'l ~ l,
 
il'r it. A lo~rn wx" , h' th11;< ,s r' 0r' 1Cl Ili \l ', ,.
, itill 

~lvm illh aI Irgo+ ',wimi-tllprli 'jl t 
, 

'Angola is I t vterv C,ilv l ti L ' \t! , ;v 

h~abit; it Il, k oklt Igt+. ll' ,lvm' l'Lil. ,int i? , an lt, i i.,h n\ il, , :r'c o ll l, 
.

is L.'ellsitive< t( -,,)Il aild w\,lio'l" , ,ti i i 

'C roiatal' i,, a m i,.scas i oilltivor writh ,I \,ik,(im s, tcre,,t j,low\ili hl,til; it h1,1., 
' , . nmtdetrale' cm i.tr rc ,M t not' ,indl li;il' -;;, iili i ti. ' t~ilI 

' l 'ltrIll I, litkr ,i 10i',l Ctr .; llt ,i tit~l.1itr \ lt~~i, 

h'+!Id it is "ttsct, tiblte it) Sonict i',ll kt,s ,); t'onl,,ki ll" 11 it iw ,;~ l-it'~ ;t 

-ntctliti )lnWIItl'lrit. 
,'I tarr igti * ,I iliti-,,,,. 1i C'tih ivor \%t it ,i .,il~ ~ ~ l' l '';\I Il ,+ I i~ 

1 tti 

'BLI]tChip' i , 0 nCu l 'thiv.1ir \v,, i '\\W o ,l\. 
canke~cr rtc l, it ',iltLC Ii., , .,lt, h \ I 

,'g woolltl o,t i~ 1i1,1.1 ', , 

erc'r t, v'i~orotis, and prtLdi IiV't k t Wrlli.I ', t l '\t lb l hlt , y i'W,ltt, 

]
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ti oi.I nrt't'tlc n'ker 1 llIV4,tI, l i Itwith Irailitt,[itW l IhIt I , ' M ILIIII t,
test',i g. 

MU',Ct'ptIih., 'lCliX-,i

restrited Ili If. 

r. -'Iiln il t o l it, t ii ,
he up 
.1 ii t'i r t\\ i L,[t It (', I n i , .111k .Itvr Il'itdim 1:11 ,1 liJ1 I ItI111ll.,,1 . 11,1n1" ",IliI lkhIlitI+ 111.d~llt 

from lInker-Iret,l I r.trlts ll I .\Il'I .
T['hree IIL., Itii , ,III -t\ etl aibe aV Iilalb I for+ retaII , ir c -iIlv h\cl- p,-dI ll F~itr+ i %kihI t'l,,I It ItHI I ' v dr t1,r I%\() T:I i I I ,) L);hw, ',i I, Ir'q.)I at, II 

'Avoiblue \:'ere 'v, 'htwIpcll a. ]l, h kjLIlhiI, -111i,, v plilil.that may e1110LV\,avM.ill\n i fI'll. - tihlk lolv paplii n ll i Cartlina.
 

Rabbi~eye Cuiv-rs
 
File rabbitevc CLitl*VrS arttenlded harve~st pel.riod Vi. 111(II. ,IILi hIIIKi~lI'I,'.wVlihiIn\h~tilla ~ a,nneh'n ih)s ,l ', 11i L it'. ,l1'iitI \­isI-, ino '\ugLst.
 

'hrie tbllowing list incluWd 
 ., raibhItt'yc IIILIllt'rle,, wilh ig1,id ri t tIII lilie"anld n la 111V ayn I'rto\'li i i'.' .f idly Ill u ull l Ca'I Iil i t'c l I p;,llini'l­tion problems, select two m, lo i)rc cu itiivirs tor alII\, (t.e' pklnting ,Itc. 

'Woo dard' pla nts ;,re ned.uilI-si,'t'd plants; are 'arl ,in 1p12C1l ,.; ha Xe I l ,light blue, high quality trit with small stft seeds. Woi,rd fruit inas LIY,,,rated high for dessert quality.

'Homebell' plants have 
0 \'i.,,rti-ms iipriglit 'rovlh hahi, arc eariv llit­season in rip-ening with Irnll tul'lingA Lil IIIY %o "p'; ald, 1he .Itld UCCmedium to l"argt, s lgit] dIrk,C flir to good qu[hlv II wih i ,ial
seeds alnl dee'p, LtI d rv:, "(ar. 

WihI
 

'Delite' plants have iii u1 ht , 'w1,1)11; ale Illi 5d ,1tn ii li pei Ilhha Ve Iellidill Ill I0)C,c . V Jar1',lihii fruit wiLtl i1it,'I url, e\tHich l

flavor, and a small, dry s',.
 

'Southlalld' plants haVe 
a ciinp1,act Llrigllt grt\Ivlh liw,; ,III'late ill ripe ind; an tln'V )rodMuvCe n'lt, 11 to lar,-, \ 11t1'1(tiulliItItlwith a small dry scar, 'SWen thland' O i) ihI S ',Il l r I 11l illii,,'Tifblue' i. at present the andiirn imikng rallbilte\ IilctJt~i ri,''.. l'Int'bii,upright and v\'q)Voous; 11V e t',' ids Ill riW i ', ;d tht" t i1111 tduce Meditum to largi'., golih IL', 10 kdullit I y 1r 1l \I li) ., " wil, iltV ''llr
and small seeds.
 

'Briteblue' plants ar' 
 it tilt'l 'l' g 'nlls,lit "iwleal l II '1 I ti. ,hlliy;have bright b l(u, large, al il t'dc tl, iir Ill it l:i'ii I lwir' "'hirt
 
after 'lItIhlue.'
'G al-civi Bilue' , i, . 'I., V.':,t,,,,,,', ud i'i "I't,,t ill ;I',ih ;l HVr,",ll' 111111seasonl ill ril.'un1ing; 111d l \'t.f , +'lIIIll l I h1 hII t n' tl' I,\, Lt k,,ti 

'Bluebelle' P lant v i LitsFI it,' pin tr~pg i :n,a,?d.have l, hilt; aleit Il lli.tinrt.,iI.,+"i ie, ber,'y s. ,e ti l i 1ripeinig; an1d h~a';e11'' i k makl;es tlt. CuLIIiXr ,',pt,­1 k,,,e*1 li har.vtll 11i
cially suited for home pliining,.

'Climax' plant", h, 'v ii I Li ig t giiroxth h,1-it; Ire earh ii: 0pnl -.
 pr utI e large , V It'tIr l1it.
 
Si \i ra l n ew r,) ilott've ci' lliV,, s ill 'c t''t lX bi'I'n leytih~t,'i b uLIX ie ,t 

bet roahJV fo~r thI rt,[,ll l fll. l l, ' 

' 
, wllt \t ,ar ilu" tV0t. ' It , -lit"r mi­' d vi'r[+du ', +a lltd 'C t Ill I. IH I 11.1.1V t' lllth,1 \ lII.V t l t .l i11tt i I t ' -,lik t 1- 1.I .itl 

part. id it uth Ciar linal; \\ lt' IS . ' /\ eel c ,la i ';W '\ iiti' I lIII ,tltMlS I rt In I lHih i [,l, naV evet'lLLIIiv Lt' suitt, i , fill filk, ltw c I Itil'lII
Sttti' lls oIf lit 5Af'. 
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Location Selection 
For 111V grower who i', tit- prk-ht-h oonsidttrn.III new lam;, or tor ih
 

grov er itIcrested it) ti i ln rcial ,p-IIdIII, IIt1 i' l c.) :IInI ot'l t'li iII ,,.riticaI
 
And nmiv be the ',ingh, no't impurllni tacthr in dL'termilillh, ,iICcts or
 

failure. -cOio'mic and k ltii¢uc crOtidtri: ioiI c01Ilttite the iio 
, 

r taclors il
 
10,tit101 selection. Market, labor. cjLipnint, malri,, and lr.iipiii)rttim
 
avtii,ibilitx, are inpoirtanlt 'ctioltIc t,wt,r,. ,:ora pick-,LtIur-I W i lp'raltml,
 
co 'll"idL1Ade ad,,. and it' p'e)o vour ir.'a.n11Lert,,t t,in 

0'heclimtni o South Carolina IS sitmrle lt)rgroVin;g i, t;iII,,II and or
 
rabbituve blueberries. I hmever, tcm pcratInure and precipitation are critical
 
for an appropriate blueberrv loc,ition.
 

Cold Limitations and Chillii. -lour Requirements 
it'h highbuSh blucberry requires (depending on cultivar) hcttvcen (;I)

and 850 chilling hours or h1. w-here t\'VItatul' rtr' lorhw 4TW I. Mniy

cultivars need at least 80(1 chilling hour,.(Fi'i.,rm' 1)about tHW ,amik rct]Lii .
 
mernts for peaches. Except for a 0,ti In nwt,, arltiVn"dc
t : cu Ilnti Utions,
 

Florida, southern Georgia, and Louisiana cannot fulfill the hig;hbuLsh cold
 
requirements, and the plant,, often die without fruiting. Therefore, high­
bush may not be successful in the more southerly icegions of South Carolina
 
and mx, be limited to (he CaStern and the northeastern to noriawest'c-n
 
regions.
 

,%­
~',, Pt.p., "
Aflfl,,rit ,, .-.* / . tC ......, ,,f- , . .


/ SLD f! i >" x • .,,.t~} 

......7... ... ..
/..... 


". . '." " " " ,C I '. " - "' - l( 

•t ' -/, '," _ , > -

Figure 1. Average Chilling [iii, . " .d/ 

Rabbiteve r't_,eds less: mnanmae,-tiiiid ['ntci ill1l: ii' ,.-',,, ,t, I,,; 
requires. Ilwo hunrd red cii ilhi ng ,mi rn \\' !'.itto01 ,.,'V.­.does intt ;ih lO ,'lil 
opinent, but a"slittle a.s25-mtchilling, ho)wip ,lhlows noi)nmil '-hoot m:,\i ,wiin, 
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•,. 
fruit production. All areas of South Carolina 
reauiremen . 

can fulfill this chillinl; hour 

the highbush is nloderalc hl tolerant to nidwinter cold ald iliv silrviv*,
teniperature .s low as -20tP .,bit the ralibbiteve is far less tolterai't. ih'1s,
rabbiteve plintings ma' not succeed illthe northeaslern and high'r ,,hva­
lions 0i the South Carllina Piedmont. 

, 
In many areas of.the countrv late spring frosts will kill or pernioonlJ , 

damage open blueberry flowers. In the Southeast the highbush bltuscherrv 
may Ilower slightly later than the rabbiteve and thus nmV be less sust ei ible 
to spring frosts. 

, Precipitation and Irrigation 
Depending on the clinate and soil type, highbush will require I to 2 inches

of water per week during the growing season, especially during berr,
development, ripening, and bud development. The shallow roots i;l
blueberries lend to dry out faster than other crops; so adequate mloiSlilit is
critical to proper fruit growth and ripening. Rabbiteve is nmore tolhrant to
drought than highbush, but it too is shallow rooted and has similar water
requirements. Select a location with adequate precipitation and good sea­
sonal distribution or one that may be irrigated.

Any one of several irrigation systems may be used. Depending on the 
system, water sources, labor, and frost protection can be critical. For exm­
ple, overhead, solid-set sprinkler svstems are versatile and can providt ' 

effective frost protection during late soring frosts. Large gun-type or ,ivoia
systems are effective but require large quantities of waler. Drip irrigaioo
systems designed to emit small quantities of water over long periods art
efficient water users and are rather trouble-free. But they require a consiait
supply of good clean water and do not provide frost protection. 

Site and Soil Selection 
Site 

Evaluate the topography, soil, and water requirements when s h.';,i;
potential blueberry.sites. Good air drainage is important for frost prott'Ciiiiand disease prevention. A site should not be in a "frost pocket." As lheeil,-.
ries may be susceptible to frost damage from the time flower buds swlvl ill
the spring until after."fruit set," do not choose a site in a "frost pocl.wi.
Flowers are sensitive to frost after they have opened.

Planting sites with slopes facing either north or south and Sit', wi,.,
lighter or heavier soils may, extend the picking season of a given C'itsl,-,
Sites with southern slopes and/or lighter soils lend to produce earlier riio,1­
ing crops than northern slopes and/or heavier soils. 

The availability of water may be an important factor in seeciri.. 
blueberry site. Large bodies of water, such as lakes and rivers, may alter ihII 
spring and fall temperatures. Consider water from surface sources Or 1r11
wells since irrigation may dramatically improve blueberry production. 
Soils 

Light, well-drained, acidic soils are best for highlhush production. ".i,'
should be open, porous soils with good aeration. Sand' loans wilh ,;higih
organic matter make good blueberry soils. l-eaviea soil., that ila't, )111... 
structure and a high organic conlent will also do well it' prop,,riv man,,,v.t
Blueberries can be grown on clay soils iflhey, have enough orllanic ni.,i 
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andarwell d-rane, but most clay So"Ma i n'desirable b lue berry s oil
than 36)ill'. erw 

vin t at h 
r 

14 b'!t no more are ' fai -, shil ll o p,upor d e te e 

el . 4 hretain moisture for the shallow-reelte , Organic Content lps
it is commonlv found on 

Rabbiteve- will grow well on al highbush.
.,.. 011t Iv.).l 

In , Wdsome• aof ngheday soils 'on i!sj-ho I. ve perfo rms far bIt-tier than i thei Ibush'andsoi g ulso i 1 ll
t i e llare sand%, to loany soils and mlay haveI ....r clay.,u., ,,l i
is more drought tolerarltand tends (6grow overa wider range 

,il. 
ofsoils, bt a 

abbil,.e
good organic content in the soil is Sill imnportanit,Peat and peat muck soils usualI, are not suitable for blueberriesh
warm up slowly in tle -spring,delaying growth; they areoftomay release nitrogen to I i vt; th.ylatyand thus promothere-tsusc ellI t") est;. ciey
mu~e,, rost- uscptih, siteuel.Soil pH and pH Modifications 

fall growth. These soils are often found in low, frost.susc'ptibke siltes.
Planting sites should be prepared at least one year before planting date. 

Initial soil pH and nutrient adjustments can be made at this time. A coverduring initial planting. Eliminate perennial 

crop will add organic matter to the soil and also reduce weed probk'ms,­and .ohnsongrass, before plantingplng Take such as bermudagrasplanting, ai~de use the resulting ',,• s stst lin te.=I. st.'-it leasta 6 nionthss beolowreesb,aalysis to apply fertilizer n.eded t least 4 
weeks be,,j planting. In newly cleared fild-savoid areas onl Vehich logs 
have been burned. Remove roots which interfere with cultivationand till low areas. 1 and dra'Ill
The best soil pH for highbush ranges from 4.3 to 4.8; the bvst pl I fur
 

rabbiteye ranges from 4.5 to 5.5. To lower the soil pH o
incorporate an acidic peat into the soil at planting time. The soil pi Ican b.
 
liniu b [),Isikept at a desirable level by supplying nitrogen in the fornl of ,amimon10lit.11inalso be accomplished with aluminum 

sulfate rather than ammonium nitrate or calcium nitrate, Acidification cansulfate, but blueberries have a ralher
low tolerance to aluminum, and this material mustIf ;e used wilh care.

great reductions in the soil pH are required, elemental sulfur can 

applied. Either the fine-grained flowers of sulfur or 
 bethe coarse-grainet
ground sulfur produces a rapid and rather long-lnsuIsandy loam soils the pH adjustnen g drop in soil pi1. Porcan be calcUaied ndrop in PH for every 100 lbs/A Of sulfur(.!4 to 1a hlabs/,,, 

a 1/10i adegre'full degree). ,( 16 
one For medium to Ln • Ilrl .content, the PH adjustment can 

loamy soils, and soils with morebe calculated on a 1/10 of a dgr v drop i,," 
PH for every 20 or ;Mic

0 to 300 lbs/A of sulfur ( t,
one full degree). The effectiveness o 
lbs,'00 ft t dropt pieL%significantly when sulfur applications go above 1000 lbs/A per year. 

nur in lowering the pHtdecr
,,.s.
Conduct soil tests regularly, following carefully both
recommendations. fertility and p14
 

Hardwood Cutting Propagation
Highbush blueberries can be easily propagIated fromr 
 either hardvo,d or
 

softwood stem cuttings. Hardwood' cuttings are collected in late winter or 
early spring (March to April) before buds begin to swell,year chilling hour requ.irem B teHinteo.,necessary for shoot B\' thi time• ,,... growvth lhlVe' been~l

,o 
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satisfied, but some growers claini tog.t bt1l1er rlooliiIAiid growth iIllg, 
are refrigerated for an addilional30i days.

Collect 12, to 30-inch shoots of the previous season's growth. n
should be 4 to 5inches long and slightly less than one-half inch in dia.,hntt'.
Do not include spindly, weak, diseased, and winter-injured growth. l.iLv
the basal cut Ofl culting just below a bud and the upper cut justlalovva i it. 

.use woodr with the small pointed vegetive-Iiid,, and avoid wood , i%% 
* .large round flower buds. For ashoirt period (of time cuttinlgs van li ti~ n11a

35 to 400 Finlmoist (not wet) S.phagnuin moss in a s.ealhd ', k.ol'e"lle,,',
held in boxes of sphagnum if large numbers are being taken. 

Provide cuttings anl environment with warni, but not ho, tempti'i;mvi,'
and high humidity and with as much light and air circuiation as pot,,,ilh,.
Two types of propagation structures are used for hardwood cuttinls: lt 
Michigan-type cold frame (Figure 2a) and lte ground betd or raised grillold
bed structure (Figure 2b). Tile cold frame is constructed with a rais,.oI
propagation tray made with ahardware-cloth boton and 4- to (-inch "i' I'..,.
The ground bed~ is built onl 3 to 4 inches of coairse sand or gravel, and Ilt.
raised ground bed is built with a hardware-cloth botton attached to 8-in,i
side walls and supported 6inches above the ground level with cedar plite,.
Frames are filled with a mixture of one part coarse sand and one part peal
moss. Fertilizer is never added to this mixture. Cuttings are spaced I inch 
apart in rows that are 2 inches apart. Cuttings are buried to a point wherv 

* only the upper bud remains exposed. Cuttings are stuck at a slant Ii iho 
Michigan box to avoid pushing the basal ends through the hartwar,-cluthand are stuck vertically in ground beds. Cold franies nust l, (* 'IIIll " 
shaded and covers adjusted to provide adequatt' air chrculation. Wu111'm' 
ture, and humidity. Ground beds or raised ground betl, can be shd-d %I;i
overhead lath, or they can be left in the full sun if irequent muisti,; )I 
sprinkling is used. 

Cuttings will "leaf out" in the spring before the%, have rooted; laf 't ,.,' .11
this time to maintain adequate moisture. By lune, cuttings lthoulha'%. 
rooted (often indicated by aseconidflush otf groth~ii). After rooting, ctilil';;.
should be lightly fertilized with aweak fertilizer solution at 10-dal iiihrv.., 
One pound of 8-8-8 (or a comparable water-soluble fertilizer) 4holi. I­
dissolved thoroughly Ii 16 gallons of wak'r; use I gallon of this;soltiio'1­
cover 25 square feet of bed. Thoroughly rinse e-cess fe,rtilivtr offiile 
leaves before they are burned. 

Plants are left Ii the propagation frameits uintil the ft Ih'wing, spri ng
they are transplanted to a nursery bed at '18-inch intevrvals. 

*N 

'iloi, ...
weeks of transplanting, apply 150 to 200 Ibs/A of 8-8-8 and repteat .1w,.I 
later. Plants will be ready to transplant into the field the following wmIiv' kw 

, .early spring. 

Softwood Cuttings 
The rabbiteye is not easily propagated Lw. hardwood '01tii111~i

easily propagated by softwood cuttings. The highbush can alist, -' .
fully propagated by softwood cuttings. Cuttings of 1111Vrabbitv's't, '. 
taken throughout thle growing season, bUt s With kit' hi'_llbu1,1l. :11 
percentages are higher if ctIings are taken soon li'tlk' the Iira.i :;t,
growth in the spring. When shoots are succulenl, 0u IaOVIiendcr, ,lilt,
cleanly when broken, thley, are ready' for propagation. A 4-inch -%oftw 
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iigurc 2a tray wilhlCultingb /" tit4" hardware cdlih bltlunm 

" Burlap bhaded glass or polyethylene %ash 

T 
34h if- -­ 1
 

( ;,7"
 

7 

Figure 2b 

--"- .Cedar poles for drainage 

/V."to 1/4"hardware cloth bottom for drainage & pest control 

Figure 2a & b. Michigan-typ and raised g.,,ind lpt,'d blueberry jtrm a|gatioi struciLies. iig.
2a. The Michigan-type hardwood andlorunJti.vod cutliII., I'lale wIih l; lyllicailv i,,vu't loll;
by 27 Inches wide by lb inches if hhThe cilltings ae uck in the media pl.,L'¢d i lihwihll
4-inch ]|igh movable intena" .ray with ahardware cloth bottlom. :ig. 2h'. hlie New le, is,. 
ground bed is usuail'y 0 intae.N wide, 8 itiches deTep, and is luilt at varyig lIjm';.ts. n Nuitli 
Carolina the frames are built on gravel beds instead of cedar poles, and frames aic built uier 
lalhe shade structures. 
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Cu .llingi I11.L. [1\' MlIipping all I I the Itp 3 It, 4 levives, o,It o''ilh|l
basal end at the slnarp angle just below a bud (nohde 

tllandeCtting trli 
irlhal'l..T be suc essful solOtwod cUtting.s need th be alintand ill all elvirol­m1 Wentitlh nearl\, 101(% humidity. A heaily shaded cICid Iranie an be uIII. 

,, ," rhle kMichiganl-Wtp framet has bee usdtr ih. n~, 2 inches ... . U thIligs. Bvsiarse Cinders tin tile N t the iranie tar r a ......... ..
fo llowed by .5inch '', f pr p aiti~ )ii med iu m, the ,Michiganl-t pe frda t, tc.ibe Inodifiel for rabbiltee blt brril 'otrift I owhen es. ' t ting .u'1 aOrN tOLC,7CS,fIiuck in hieavii\; shaded 'tpen bevdsh unlidit\, use a mist system dtsigned 
that are nhi.td, For aptniutdliver 2gall l a etof water per nozA.e,per hour, at 30 pounlds pressure. %listing11seconds every 2 minules du'ring-he daylight hours has proved smitisfator'. "The rooting medium for salt[wod cuLttings of highbush is Ihe same as thaifor hardwood cuttings. The nledia used for rabbiteve are Iess wel definedbut in the past native Georgia peat has been usted. Other itdia include 2:1:1,native Georgia peat:sand:coa rsoSsawdust; 2:1:1, Canadian peat:sand:saw­dust; or 1:1, German peat:perlite.

As cuttings produce roots, reduce water applications or open cold framesashes to allow plants to harden. Rooted softwood cuttings should be grownunder partial shade during their first summer. In late fall plants can beplanted into nurseiy rows or into 3-inch peat pots and placed in protectivecold frames until spring. New plants are grown in the nursery for a secondseason and then planted in the field either in late fall or early spring. 

Planting 
Before planting a new blueberry field, it is best to seed and plaw u nter oleto two green manure crops. This practice will increase Ohe organic conkltnt otthe soil and will improve the water-holding capacity. Blueberries shnuid leplanted in late winter or early spring or as soon as the soil becomes work­

able. 
Soil Preparation

Plow and disc the soil just before planting, leveling low areas. Whr, Ih,water table is shallow or where the soil is heavier than desired , tlt,mil cn I,%mounded in the rows. In planting highbush, it may be advalltar;voi, 411fumigate or treat soils for insects alid diseascs. Cont~ict Nour ihtiiatl'iUniversity county Extension agent for suggested materials aid pl'ir' 
sen 

In heavier soils and sails with i,
low organic Content, rabbile' ,e ,)n ,,planted after an additional ','$to I bushel of peat is mixed with the Soil in thi.
* 
 planting hole. For a limited num1ber of plants the heav, but well-dr,ie.d,clay soils containing little organic matter can be modified to ctmmo'at,the highbush. Remove one bushel of soil from the planting hole and replaceit with a 1:1, peat:soil or a 1:1:1, peat:sand:soil mix.Spacing and P aiing 

"rwo-year-old highbush pln.nts are planie.d I to 5 fet apart in row,:feet apart. Two-.ear-old rabbilve plants can be pianiev. 
i lii 

'i a ,;ia1 u, ."fee( apart in row's that are 10I tt', ,'t, '01. I a (, \ 12 i'oous d ,used and a 12 x 12 Loot spacin.I will llow Coolinlete cross ii: m.i , .1. ;foot planting requires 1360 1'I,1 ts per' OieC'; l Cvawras i, i 1 0,,,,,, i-,L.,i ,,.requires only 605 plants per acre. Spacings can be mokiiiieu a ti lilt. 

I 
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Siet, )l .iv%1iloble vt' Iuipnmnt. but the grower s.h,,il ItI rneiIlkr hai r.' ilvitw 
bli.ierrie%are more v'igorou.s than highbitsh and Iust 1h. given adIVp te, 
room Iit grow Plants should lI. planted at lhe saime det h. or jus, .;igiitlv 
di o-per Ihan, Ihel.y were in ie nursery. In tranplamiing lake care to preventI 
the delicteh fibrous rools from drying out. l)o nJl put fertilizters and lnihr 
che-micals in the hole at the tin.te of planting. .iher before or son afiter

"plantin~g, remo~ve tower budsJ.............
 

Pollination 
Ilighbush has been successfully planted in large singl,-cultivar block.. 

However, a. with other fruit crops, bluel, rri fruit that develops from 
self-pollinated flowers maybe smallerin sizeand may malure laterthan fruit 
grown from cross-pollinated flowers. Also, highbush NluebLerries are ust­
ally self-fertile but instances of pollen slerility or self-strility have beten1 
found frequently. Well-grown plants may have as much as 100% flower 
fertilization where at least 80% fertilization seems it) b needed fora .scctss­
ful crop. 

Considering the advantages of cross-pollination, itis recon-miended th,t 
culturally compatible cultivars be planted together for improved fruit yitld 
and fruit quality. The rabbiteye is.almost always self-terite, and most new 
cultivars are introduced in cross-fertile pairs. These -paired cultivars must 
bloom at the same time and must be thoroughly interplanted. 

Blueberry pollen is heavy and is not carried by the wind. The flowers have 
small terminal openings which force insects to contact both malta.'d fmli'le 
flower parts while collecting pollen and nectar. The blueberry flower isalso 
fragrant, and has quantities of nectar alld pollen tht, attract honeyesV, 
Thus, blueberries are almost exclusively insect pollinated. Both hone0'liees 

and bumblebees are frequent blueberry flower visitors, bul bimblellt'-i-s r, 
not common enough and may break through the side of the flower wilhouti( 
effective cross-pollination. It is a common practice to move honeybtev hives 
into blueberry fields during flowering. Five to ten honeybe-e hives per .wtre 
will effectively pollinate both the attractive and the less attractive flowers. 

Fertlfizai on 
Blueberries are sensitive to fertilization since their limited fibroums rrols 

grow near the soil surface. In the past 1-1-i ratio fertilizers such a, 7-7-7. 
8-8-8, or 10-10-10, have been recommlended. Currentl it is rcouium'', ,; 
that a 1-2-1 ratio fertilizer, in the form of 10-20-10O, be used inshtad. II 
higher analysis fertilizers are easier to handle, but they are more likel\' to 
burn roots if not properly applied. 

For the fertilizer to be used efficiently by the plant, make applicatitn.4 
within the root area. Roots of blueberries do not generally extend beyond tihe 
drip line of the plant. On established plants broadcast the fertilizer unde r lit, 
plants in a band that is the same width as the branch spread. 

Calibrate fertilizer applications on the basis of a linear length of nw 
instead of on a square-foot basis, Ferlilizer applications will be basw, toa 
5,445 linear feet of row (length of a row x number of rows). Calib-late the 
fertilizer spreader using the formula below:
 

lbs'A of fertilizer desired = lbs of fertilizer applied!
 
54.45 100 linear feet of row 
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Ifferlilizeris i eI IppI it t lilt.e rateli" 20) I1b/A, t ,hn divde 204) t'v 4.." 
'rie result will be 3.7 lbs/li) foot row. 

200 lbs'A = 3.7 lbstl0)t foot row 
54.45 

. 1 
The spreader is pulled at ,ac'nsant sl'i.ld owvel. 'I It-fot ,li,.tail c. l11.amount of ftri ilizer thai is a ip liedt ovter Is , d isl'e,-,, ugh.t .I..a,eighed.:The slpr.atr s zadjiusted until lilt 

d. 
proper ,amonlf vr 100 I'vi Irow, is being deliver d. Al'itlr lillraling hllt re-ler ,i lv ii1,11i, ,l,,1whole planting vith i frthel stnint. .Depending on 

r , 
the '.oil list results, potenlial blueb 'rv field It'iiI Ii,brought to a high phosVvh'ia level ind a meditlim po1lissiuznl h'el .1 I,.I.1one nonth befire planting. Ust, a fertilizer such as lit-2u 10.11.Adeluh, i,of copper should be, insured thring this earl' test period. Young. two 

i, 
%,,,,old highbush blueberries shni ld NCOT be fetrilized a1 Nhe, liolm, llf pii...After tile first flush of"growth, about 4 weeks, aljplv l10t IbiA (" Clil I.Iplant) of 10-20-I(! in a 6- to 12-inch band around lilt, plalnlts. hkeptal t'.v . ,6 weeks unltil mid-Auglust. Exlnd application in tr'vals turing (s '1:,i1until rain, andlor irrigation, has equaled at least 4 inches.In the second year broadcast 150)to 2)4) lbs/A (W.cup perplant) of1"ll-0- ' at bloom date, repeating this application every 4 weeks through July, li .ever, at least 3 inches of rain or irrigation is needed bt-wten ta ap: 'P ',,

tion. 
In the third v'ear, and for bearing plants, broadLalt 200ibs/A W'.iz -iii ,.plant) of 10-20-10 before blooni and an adilional 1)1llI1s/A'(, C'llIlcup "li' iafter 4.to 6 weeks. If growth is poIor tiing the s1,s10,011,n Aii.V Iti'l)(1/3 cup per plant) of amni nilii nitralt, ailr haivtsi hi"iaid ",oi'. ....150 lbsiA (1/2 cup per plnt) ill amonllitilllni sulfat, folrnort t,.ii" ',(it.,.Rabbile.e is very st-n.sitive tIo reia il'v solubl, h't..rtili,:er, ev voi ceil itproduces adeeper rnoo s\'stni i1whia "orhiglhbilush. ylung jsill;, .l ,fertilization as descibed Ioir highioush. Fill' Illilllrt, l lta 1011tit) 600 Ib-,. A icups per plant) of 8-8-8 can be aptlied at lower botit id a total i1 il it.21,300 lbs/A (l cup per plait) of ainlmin1u sulfallte all be sidtditessed .111a11

ally if needed as late as mid-jul,. 

Both highbush andlrahilet, respond I'i,'ol'ilvIoo 'l. it I ',iiltivololl wh,.will elilinate weeds, idecreanse ¢erl-n lis'us,' ,fll:b.tll%,1 i ,,.,11dgrower a good (,pporttinit t incorl o.t, 4fIrtili, er,h li' ,r ­hiSince the roots are shallow, till the soil no;l''eper thai,11,!'' . i ' to the plants than jus[ linihr 11 drip linte.cultivation may decrease ithorganic cono'n
Will boud 'ii, s i kl. i.,,ifth' stuis it . poli'li hit,

suitable levels. Ilerbicides have proved el'leclive in bluai-ur\ pl r ing,..,some of the lavier ipland soil. sustlilh trenoghiin, it 1a1.iv ishi ,have l'"sod strip bt weetn clian iii niil,Iitd ro w,.To maintain a constant iliistll.U't silppiv, i"tithuallv ilil r e. ,sI se'll iand organic content. T[o decrea.e weed probl-iin., uLs.iiuiliing::fli 10llacreages of both highbisl and ralibiltv . I',.i\e-, r)% ,,lt i al, -ii\\' 1ii .,wood chipscan be sprti 3 to iiuhes deep i lil I ,i . t .,hI tllu ',or around each plant. Aboll ,if ' ih t"of InLh *'wl,,vai, ui'nii t,.year and will have to be replaced; to compensate Ior niltlogcnlthin is Ii,:lie'
 

It
 

.
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while the lmulch breaks down, ii iay hav ithIe ni'arlvIitaygenipphcatioii 
doubled. 

Pruning 
PruIIiiII, bhl errics, a'. with ttir IIm crip., r irI s ;1l 11Ce betI v'L'I 

Iruit prodUction kind -1hu t priluAIIn, ihi'avv pri Ii'i ili -, tilt, ,hAi 
ilrease, the berr' .ize, and t'lIik rtu''n rlpciuln l,.ruhdt I.iilt IIII w"44.hi lit' 
no prunimi1 result , intmit \'ei' v berii' ripc4 1 .iI1ina large,tnii mall I; l\'ri 
,:1XIlehd rid. A light ,!Illumi illrIII!-' wVIll MIC~h pt"I'l~ilOutn ,lkl'plI. ,I 


help keep the pl 1tii lghly piiodudkliha l Citliitlil. 
Hueberry Ihm er ['ilsk hegi mito dt' '14)p dUling Ihi' sl III1 11 CiLI illt' 

dUring the cool shOrt ,.ays It il, k ing dorimllil I thc s.l ,until \\,rimn 
sg ing days hire then to bhul .JMlehrris.c.n he pruil' In tun tilnring 
dormianc', but itisIt-, to prull winthr or ctarl' I,1CIltii 'tell spriig Lu1-l 
buds begin tt ,wefl. ,int tie ,r,,egr eiiiim ,.Late Pruning will alHm I ,.iI I 

winter-dalmaged \V.'td wlli' Ihinniln,. Pr niLi a Iill' linl', i1a1 cg tdIIt, ,ih,0 
begun to cxpand wll re'stlt injuryN +lou, 01'I all1d dth.iI, O.I,
 
and shout buds. When prnning, remeomber that ihe Wi ittlhig Cut ,,1, 
contains a portion A1 the buds for the upcoming fruiting sitlstin. Also it li 
plant is allowed to overproduce, len it will not have the energy to pridLt, 
enough flower buds for the next season. 
Highbush 

Two-\'eal-Ohl la illIh lt-1w ii t' lirst ye . 0r11iou,groiWiI t' L h vi' ,ili 
fruiing and all weak Anid twdig'\ wo ivk'I. The 0 

t 
't'nv' i Oil11III,r.-n.' , 

Year is ti) dtOeilip .0 ',11ii t', 'Atim i ",\.Ii'l III]dit' ILre. Illitu 'kctil yC.li 

very little prunug is,10itt'td but hiiltd p11iiiig ti pr11ipih "l
b, i l e i .,pl,111 
structure 11.V be ol xWic. 

I'le main cantes of iatiri'(Figure 3) iicbum hlueerries alktiti, iii 

V'd gilkgrow for 4 to u 'cai,;lhin thv art'ini, at ' und ieVl. 'Iill, tilt' 
oldest cane ot Ot ev(,iV 'six will h' ri'mmoi'd everv Vear. Iung siili ,it, , 
can be cut hack tta ti;tug siie.hlt aWVay itnlihe ciir ttli thpiani, ii.o 
cultivars that ar, hea\vV b,,reir, can b tip pruwl i mirmti' IvriL tlti;ily. 
The thinning cuts 011,1n up tltu' centler o plant it it) l lwil tiL' it viii, 
upright griwlh habit m centermay uii'tl kte Ihinning., anI cuhivl.i v, 
spreading growth habits will mile ' grmxhIitIti ,)mimr :-*,,klWlil,' Il 
succulent shtItt rising hrti tic bVse titthe pilli simlol ld :it,'I't' ,'ei 
because CnekV ar, l WI-t ote-1 in ,,, icIitjI:'C, ar' ililed the Winti', W 
SUsCCpIliL 1) .',l"t'5.ioLii 

i. 'l 12t viry iL; rI'tIlliki' y'iV ' 

m aiitla nu prOiUciu i in . I ivtver, hi m;W ll l1niii, IImi V ' I. 
Rabbitey 'cbil ' \'ii 11- \V al t ll;ii;,i , 

l'41 CLi't'll1 

the plant in CIMIUmnd, to rvdLice the kl'iusit\' tt tilt' ' ,lant, and to Itrimlilitt' i, 
penetration. Whe required, pruniigi ts ,art, iimilar ti) liow,' illid, i41 
highbush plants. 

GENERAL PRUNING O 1UTL!NE 
SieiveltIisI viiivood
 

C i 'cut Onut lt 
* iIi''lit' stit t'illt slhmeith 

Sthin tips 

I?
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SI pIv 

4 0 
. /, . . 

A, 7 ', . ' .'.. ." , 

p' I .,' ' ; 

/ I47/.4 

before " --.,J -

Figure 3. Pruning an esiablP,hed Lhie e at, "i'iihbusii rr\. $Laial (liiebLr, anir kf,.r). alh r 
main branches have been removed di Lhesoil int. Wtak Shlo1ohl,nd Waltr S rolus have 'I.,iI 
cut ouh. Main branches have been pruned back to healthy laterak . 
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The rabbiteye blueberry (Vac-
cinium ashei) :s a native to southern 
Georgia, northern Florida, and 
southeastern Alabama. It can he 
found growing to a height of 10 feet 
dcng the banks of large streams in 
these areas. From these native areas 
selections were made in the early
.1920's for a breeding program to 
improve the fruit quality and pro.
ductivity of the rabhiteve blueberry. 
Such varieties as Tifbluc, Iritceblue, 
Climax, Woodard, Bluebelle, DeliLe, 
and Southland have heen developed 
at the Coast-'I Plain Experiment 
Station at Tifton. "These varieties 
of rabbiteve blueberries produce 
fruit in quality, size, and volunie 
c'ornlaralble to any other type of 
bl(el(,rry grown in the Unite(d 
Stat ('s. With tihlsl, inlillnw,'( varie-
ties (t'uirgia has the loIt('ntial for 
an expanding commercial ilue-
berry lndustry. 

A commercial planting of rahbl.-
eye Ieluberries, ildthoigh costly to 
establish adI ninnage, can return 
sizeaie' profits when recomnlnd ,( 
practices are followcd. If I)rioperlY
managed, the first comm ercial crop. 
though small, can occur (luring the 

Com nercial 
Rabbiteye
 
Blueberry
 
Culture
 

'r'par'd by
M. E. FERRlIEE', L'.Xietmin lirrticulturist 

M. E. AUSTIN. h'ad
HlorticultutreDepartment 

Coa. tal Plain E'xperimnrt Station,
 
7 i/'tor, Ga.
 

third season. Yields increai', as (he northern Georgia since plants il

plants grow larger. Once the plant- to )loomn beifore the danger of frost

ing reaches maximum Size fOr' high hais passed. T'ifbhlue has i lohmtr

production an( easy harvesting, chilling rexlotirenent and thus t1,e'­
yields of 12,000 1h.O well in north iut
to pouinds (eorgia rec,,','s
 
per acre can be maint-amned annually. insufficiont chilling 1n cent ,ii

providce! all th( re.ommendod( cul-
 Florida for rellale frtil pr, lut tin

tural practices, including irrigat.ion, Varieties
 
are caiTied out. !he length of tile Ilecause t he rabhitvvey. I .i. ,I

that, rabbiteve bluel)erry plantings requires cri)ss-p,)llinailt1 h, Ii,,

will remain highly productive is not nium friit set. two ,U m,ir;, 
 . 
yet known, but early plant ags made should be p lanted. i;, .,,X4 :It. I.,

in 1958 still remain profitable. seasoln is desired. car;y 
 -.,., ...

Current information is available and lah, Vlru'l its shOlii iM fI,.I
 
atyour local county Extension office in Ohe planting.
 
on the cost of establishing a blue- In south (G'orgia imt-vc i,
Iw.

Ierrv planting and the lxxential for early varil'ties from .June I.'

profits that can le exp(ected. Alune 2), wll lvt-'a I0 ., ..


l ibbiteve blueberry plants have va'rie ies being C'illfl't'Le l ,%,1
successfully fruited from tLihniiin- 111.Jilv I).and 20. In tii mh'il.:,,
tainousarl'a (If north Gorgiia. wlvr, klins lmrv'(t noialiv I'gii. , .

tH(ire is an aveiige of lO llfrost -fri'll l 
 vi' ; cInl l h11 ,i i. It-til ; illl 

days. to north central Florida. whore. Al 1ust' rI'lIioconillinlh.ti \',i ii,

the average frost-fre p('ritml is 266O listi'd Ihelhw are in th, 
 ,,r,w.i I 
days. However, not all varIeties are ripeinlug
adaptd to this wile range of gr)w- ('l ninx I(v';in %i ',, iuil. .

inM-Vconditions. "''(,v;arl(t'v Woiod- u~lrigiht 
 oni ,lp,,. i,. 
;I,,I. Ilecaose( of it.s 1(m chilling r(,- 11111 11 ill i 1/, Ill I111( wIi. (I.. 
ilirealent,(IKS well il nortn central blo11)' lin I1h1r, -, .... I. l 'l1Florida. but tlhe flowrs are sulhject gl)d flavor. lII tn nirlmi, I,,,--. 
to frost damage when planttd in to 5 days l;(orl' \V, itd i,.,. 

I-ruzt Sut a 
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'.lI \' cr , ,r i , 
 S[' l i 't I:1 t J"lli~ I, Ii It" -I Ig ; - h g ll-.w hll IrI.. 1 .1,.;,I% III. 1I f.1cI IIit1,1. 1 %.ri fll " 
ea ii't .hih I),e 'xc'IIll i r mi,- ae LuII-, and firmn. antI ,, I ,'ln at ) -TJ ir'lm % I' p d II ll ot 1,,"Yl ica imharvestri: eex('lhVIt fla ,iur, nt shlirpiv aidI if (lr;iiu-,v (litcl v p - d,'aIIr, ;ii jI iWoo I I r I 1hrdI (eairv .'a,n plants4 an ( lrbefore, fully I'ill)(. SC'asou is slightly I lite il.inlts m.' .,t M.I ili'u d I d.(I.shoirt(,,i andIltI, n itst ;prtIa ilg of lit.er than iflu']I1'1p . '1and- ,r h:iivv ehIj\ '-ilsart.
I hese v ite. T h c pl,nt cillt Ih,' 1 ,slirl sI h I V p csfsr 
livir an ;ir(i ,if;ito 1 f ' i4- fi II,I 10 'o1 1lmnI Ltir I ' rii' Nf foryea:,rs. rIot w a;R I !4(]Plants d1o g r, tall Vii'Cas ilaldo tey(e hil'h(.rries relhi-e htiuln.r i' iw in.III pr,
"lfiu,,,so th v v cro .'s-pilliiluit Hil for miaxim um fruit. i'* ( ,* r eii l .nt ll
,eaid l,,.l eries are li,ht I iu i. firl . s t.Allra lbbit ,'e va;ri qchs ;rv al- (lo( i i l (it lu, to,i"l ( ­i. Rell 
an lIverY large (,:il1v in ttL season. I stdra l i l,acid sci wi l II h,',()I-, illIisexce'llent 

when thy are fully ripe but are very'Cit of ]:ii'zer and earlier 


Thl' u:llitvof th('lr .'-We 1wliilation enhances the (im hop- l'twi,,, -1.-.5and 5.2. cvnlI ilmoti 
id shlholuro anat h)e \,ihed. h, 'lhetart ur liIripe. Wtissla;r1i ripens 7I i Ie IIrries kir gro) ICt 11h 1days before "ifidlue. It. (t) In a li(t)ng of L v \i'Iari1t. tirs, dhi to 'it hr ironwell in the ( ,orgia mountains. 1%lhere equal numl 'rs of (ach varietY n-sill.nin IIn ;Ichlorotie cmiit(iit ,l
lriteblue (rid-seasofn) is moder- ire to he planLed, 

III 
rows of Cach vi- th lant 'hlIrnctcrizi- Ivveliwiriately vigorous tand grows upright eY sioul )eset as shown in "iiur (If the (tirnlilil leavc-( or t ii th Im­and open. IIerrii.s are light blue, 1.Where Iwo Varietwhs art- UA be o'en
 

large. very firm with a good flavor Plante(d Wih I ?3 to V, ratio, set ( Olee yassl ihniti inv tli' pliit.
 
when fulkly l'e season of ripen. rows of tie varieties as hown1n n \motre the p lI si hi I;hY' tiall- ,..
ripe. 

ing is generally before Tifi)lue. Por- hure 2. In all 
I yuelerryplanlt ings. rUnd sulfur )I aiijili 1soilfaries are easilv and picked becaise regardless of the number of varlittist-nra ppickedt 

they grow in cl usters. Mat Lre berries pllate, lways make sure that each lll !' li e t ln is ilii
 

Ihlyl han becws gro 

Icidity, inc mi' thn'es
i i l'vh sulfur ,11Whave a Inz, rtenvon or.the plant. varietv is ad jacent to a differentlong~ort tue pi.In varIeto itself affect 4oil iciditV blit1111rjeLy to insure maximum cross 

Ifluehelle (mid-seasonl) plants are pollination. -. -

moderat,ely vigoruMs Wit h upriglhL Figure Igrowth. I lerries are lar.e, round, Two Varieties ,,
I " ligiht blue, a1nd have excellent( flaivor. Y2 VarietY A->' Varit.'tv IFruit ripening begins in mid-season -A 11 A A It 13A I Itand extends over a relatively long "
A Bi A A 1 I A I .:t­period. Under favorable conditions A 13 A A 11 H3A 13 k .the berries size w\ell throughout tile A 13 A A 13 1t A iB .
 season, thus being an excellent pick- A 13 
 A A 11 13 A 1t. J,"
 
your-own variety. ]krries tend to
 
Lear when harvested- therefore Lhis 
 Figure 2 ,. , / . \'varie tv is not recoinmended for °1\Y'.'arili.i-" 
shipping. A 

% Vaiety A-t" Variety 11 - , ;'l'iflblue (n1l- Lo-late season )plants A 15A AI t A A II A -

make vigorous, upright, growth. A IBA A B.A A 1 A 

. 

This has been the best commercihl A B A A 13A A B3A 
." 

variety from the standpolint of ap- A B,A A II A A. H3A *'"," ...pearanceproductivity, and shipling A 13A A 13 A A 13A ' [ ,

qualities. 'The large, light hIije her- _ _ ____.

ries are very firm and are highlv I ees 
_._ 

are necessary to cross- I " . r" 

flavored. I3erries i ftis varety, lil pollinateraliteyeblueberries. Wild I ,\Viodard, are vcry tart, until fully lies, aiswell as the honeyb e, are of "Y'€-
ripe. ]1erries renimin (In the plant inestinmable 

I' . 
value in pr.,noLing 'J.Li iJ /iJJI',

sevral d;vs after fully ripe. fruit set.-
Souilland mid-tiulat season) is . 0 

m oefr'tely v\il rus ;ind( ,iiiuces S,,il(ll. ,ireneit,, 
 I . .r Ii a ioense upriglt piant. lBerries are Iflueb(rry plants have a v\rv fine­
light ilue. misliuni large and haive and fitlious roolt system. but ithego(d flavor when follv ripe. S,,h- rta,(tstlhemnselves lack roi;Lhairs. Theland is a gi)(od comllpalnion variity fir rols,; develop bist in moist, well- .... . -.crto-pillination 'witi'l'iflue. riplen- arited soil of glood fertility. Ade- '"-"--- .
Ing in di same season. quote soil drainage is essential to)elite lateseaso)nt is moderatelv prevent root in ury from excessive __.................... 

vigorous, producing uprightan soil moisture. Therefore, the waler 

October 1979 
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4 4.,41'. t.!.Iv (";:,:1. I If k% II,c t I III ;, , ; I;i I. i I.. I ,.<I, .4t " 	 liv I, 

n "')t 1 I,. 14,'f4	 gI' ;r," . t-.,4444',ir4)',. *4l ',I4,I.., 4 I ' I ho4n41'4141l1,' ',4' i' l4 ' 6i., l4;. ;ht'III% II 4 rlll;Iill 
44'(4r4' 'ili'*III .1I ' .ir pl i toa'~., pulitt .I4l' of If) So4i4l )'4'4 

1 
I 4IofIL'i III­.'4141 ml14' lrli.' .:IIw 4 h11 


i''ri' , tjlf r wii ll l fill o4I4i444l4 , -I'IY l444l 1 ; 411(lc'rpral<,lmit lli l (- l(.44 -I\ 
' -rv ,4 1 1 tIll4O ff I"Illit ( I4'4l4l4 If I,lilt
 
Ip ints ii it cm:rne-414th io t fall. i 4, 41,o' If 4 -r4 1'
d ,ilo Ihiml Thviii. l'4t c' r cii;l, 4N I%I 1 i'(t Ii,,t-" , rl A,';i.
 
w' Ir (I )(, 41 ,. 4IIil.\ 444ii;:4 .\'.ilt it l' a r I
I A\ i'. cr r\'e. Fori' i 4r laj Ie I liltI4!illi .ll,.l I. p4'.ll Ii 1,11 

pnondsio'If ' -41furj ' I114 'wrv I(r 441',lr ' tci ;, l )lllJ.I 'houi 


-,.Ii 'r w ('l'..4.il(' .r t d:0: 	 111(i ill 4 i i- ax. liil-d1ipJ(! i o l' l i t +11:1t 0'-oll li JI'f- l l . ' i ( Oll<, m u II~ m oIIf h lzrm'I h n l, c.,u l v <v \' i l C. i axiX I l Iu~ ' Ih w Oih t i < ,vlxi-ftn cmIu . fromti I r l,,t (, ly4 i xl hY i If(' cover cro ,. 'l w unh ,rt i , ,.1.11 ,,lC ;L4t t h' i.44p l4 I III,,lI\1 ,1:.. fit' , 

scil mhrI(4rg: \ h il4 %,,iillt r rye c(op4 in ;i ii pli k! ;il4 oll',l 1 44 ,S1( 11 l w hl lu I il.4 I-rtn1,. ,,'1v4Ir ti li- %% 
ii 1 ' ,-quir4, frolim ].3o t 1.7 Loll44 hiaIT W oir ro totill to pretpareC the oi A pi.l'*v ' t '7 4i),.h lfoff- 'ii . ,'it
 

of ,,hemteltia suifur t) p~rou (' , tit' or piuntig.. ,1i4i' l l t ocatt, i4. ( 'lIo , Iie, Iur­
same cll.'ctioll in -;o:I IlI J, rows.i I I I .iZ hl\y. Af ' Ililt 

Ml\'eu the sod1 il is to1 low. 111lo- Shcting , I AII1t 11ir. ( 1inIll ",i .­4 41141114 l o ­
fl i ic line(towi1 cin Ih n; i I'll1an 4 d :"'ttinji4 lh fu44..r. Ih14' ' I h­ik1 '44p1u m I 4v, '\.o 

rmlIs, thll' I' 14444 (()f i II Ill tli'. true -tIo-i1i41 , r;1 - ro'l't4 , , toI li, ilt' I 'o i n '. .% iih
s4till 1. 'l11,14111 f" O l 


liifestof, n ec('(led to lring tIh pli I e Iuellerr' phmi t from i relI,. ti Sill. W ',l 1l the, l 
 ;144, 4 Isl 1.',<t 
up to the (4pt4in4 r4 range will ie. tail!e nur:serv. the 44( i v4liN4,,iWhen pllIntos tan ullg1'lhl w ith th' So1l. 

• - 4 :('I •+ ,~ (j ,' y,+,-- 4,, . , ,: j: l "' Anlithlr + t'1\14l 1 i .(il 44t'jl14r4.r: ' 	 " ,tii lu tiii~i",." : ':,if', ' .," . ' 7 ; - 17, ,,,p," Ch"t +, ' f~rt n 
Antc If 

4 A, ,it 	 4 '.ia ;' .' panti i a 

A' / .T.. 1 Olrp(4i'v o ,. Iol : 4"li(f ( 144184lullI/ '~~ j bepat 414'-' itsx)I- (he4 ')41i1:i(444 from4'v,.'.-.. •" .	 lr'p 1(4 , t', (tIf ('4 1 i n r,(lm 
the hole. B.' 5441 I4 soak4T theill';'ilI 

Li.. 2"' ,. L " :;:, t -/ .	 .<'l)44 i iM4 
, . b': - " , •~b.r 1: ,"."'" 	 .. .,+ .fel. o. -f r (It if. l,,ra itoil.141(,, 	 ill'' ' .d'"- ' " tl14he l j, 4-;4lt,Il 141l(.th1.4114 

.,.#.., ..o..,,,. '' -- + " "- + ..-. ' , , . i" i.iv inco"{rpornite(I t1 
( -"-. 

, ' 	 ' kvt ;ilotll/.. %%-l 1lkt 
,., , ,' / -a"+-_ " l~it nis7 to inerelse ,;irl\ gr vth. 

,
,.-',- . . " -' " , . ..... . 4, ]Piant- s hollid ble'et 't 1 inch 

/"'f('s~ ~( 1 )4i~d, 4-k'.-4 64-~por than I i4'\grew Ifn14Ow nLursl'4v.,.+ " ,. '<. >" ' ."' -- ,:f, '.+/" 	 :,' :... . Core st,,,,i~l be Laken to, prev'ent dr\''­
,.;I',. - _,. 	 ng of ihe fine, fihrlus roo(t s st',1l 

A (luring the tra4pll4tin g ovratiom. 
.too, ...i " . 'C >" . "in "s Sin.e..ot irrv 	 a44e 

,	 .. 
Se'/ ." ,,.I l - '"il',; " .'" '.,"1 '-' " t " ,' ." ' " .. Ji(W e vll lll .11 ir,,. - . utIiirr wl'hlnt. 

-*, " '",, " ", " . I~' o .'('lp %','e Is , ," 	 "%'r 1r Ililtor with (Irpll 

I, I . e ; 

r4 .- ,,,.-,,....te 	 for lght. 4( ) I r'. 14441I fill44I­
.', ,pI.. " 41 ' 111 . .4j)4',l . ,~ tsein 	 gvti h.'l' ,, lrri . ( it-t .' tilt .4th Ol i wp444 frla i 

pend upon the present pI)4 leve rrsfivi, ini4d4l4l opie4414 ship - - t ,Lrllilt-i 14helW i ilrk 

and soil txpe. A soil test re¢onflien- p in cnntainrs45 t441 ('t l seete hI v11pnt 
dation should be followed tlhiD lIre StIIi , or li:ne, s5,£w arund hell 4i:fso Lhe roots lilloist. If the pil4lt4 iltl ase 4li4 

the appropriate pH adnJustmfent, can ('lnlflnt h' s(t.(ot,imled (I,'i, (V hiiUherry plant, will (i]rrth 
be minde. iIn ;a 'olli pla('C 3.-,I01I). . t il wcOI growth. 

A reas in newl*v cle;ired fiel s plintv(., alw iVs 1m ik4uirit! 1 il4'l14111 
where iarge anlOLh It o fwool tih mo4ist . ,'.oy'' lert ii,/ i.i4nior Ilc)1g4 roots rI'44l1iil4 I p114,n ­
have 1XN.,n iumNed shouhl le ;ivoi(I(d Ing. 'it Nic'k ill plant.st I.(a height. '!ine idten l S IlipII [1.441:4' for 4li;'
for plinting blueblerri, ''(, h Si ' oif I to44 44'h':-. lwXrr'e . is ,.5 444Ill 5.2. Hll 41li io lll,
 
1incr4l Fl]s in the ash will i'I.'s teill' 54i1 If *'4()IsIt pl fi,[ kil fec t n144 i ll I 4l'ry pilant 4i'4l . ;1i, \ 5,v
C,1-.1.l' . 

p1! above the range for pl r44\W5: i;i441 l'; 144 -IIll i IT'.4 4ll4best lilt 12 f''t :14;1rt. 0) wi il t 4'4'1IY i 
growth. I(lt,1iiiI I ril('r(. I f \.tu 441(,i],inni41g ie iniured 141v4,\4'S,'-.\'.., ;4iii44 ,. 

SI 	 Iim i('hi4e h1r ''st t114, with anl4 1 ifiltl l; l 1c'' ,,ifrill Th U 4' Il; i4II4 I (f, 
ofCr(\'4r-44w il v's('r, l];Its 541 i I('I't 4144155 wvh'n I.5fJ 111 liS­wi 'ct1 ' ,iv
 

The soil should be' iIrepaced at in i .' in'r,as4, 1iar- restli< in ,,ool 4i,, th1. h,,' .'.
li-•t ;I till, rov.' 
wa',t one c5.,ason ahead of plIantInl. Ve"i.inhg 4'ffit'i,'. lThis air- beSt rrowth is It';1i/t.-d it Ow4' .,u .spac1('il1. 
i'erswstent we{'ls such as berniui - r14llg ',tn' k'.ill re(quire 726 l nts plants are fertili/cIl 41.it(' hiii444, , 
-ras. johnsongrass, and hone.'- per ailre. Fill" Uplicik oper;ations. 1i ;gr'W,4Tin M.,-u, \'h,,nlirst W,,i 0'.. 

suckle nee'd to oweradicated U) av'.id nsplwinlg of h 'eIt. ,' 14 feet, 3,9 ) LerilllS. i 4 I a1c'rc4, ) ,,414I,,, il 

l'uit.So,ll4.h 
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cm't--ci! ;I m ; 1. anr' miie ":' anii l,;1 .iiu ssli :' i il i .Ig; ii ipl hl Ii iwCitiI ,u'IIII liu,i, V 
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cif, oI .' i( ]i I1h1I.hq,- not, I t15]-d ,dar uId l ulatls'rr' di,' p('i;is n ard
i iron untilIt I ui1i. l u,\ug1s,' Il,'liteni-
Ioliw 5.2 will ;Iso Ih n,; ,ii, t l, o lait . l',r willi incne ise frurLLi d forili t it l. 

gro%th Iv corr(''tinln, hram h'lficiern'c.. Sinrc inw,;l ( ;Irgi;, !.oils are lo,,% thus increasinv p tential yield for 
''hel ( c(ind year ach pl int should in ,,C;,etin , Inpthe ;4pplic ,1; :, tih 'lt xt s5cti . 

rvculive 2 o if nur, ,r v or sii ' ,;iltu h.3 015Cc': Su14n'-,urnle 
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before grovth i+,Iins and again ill 1111.11 pkInt grinvt It. A ;oil te'st is tIh'lIku'lcxni,,s grown )I, thu Il,;iiver 
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incrcased (duliled on a vearlxv for i;nm,,siurn. When the calcium, from mulching. Mulches ,uCh :s wll 
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search has shown that about Go blluelcrrv plant.s xil lihl.v rv'slprnd straw reducc evio:r;mtitn of Soil 
pouris at a :cLwilnitqg n per :mcr( to an applicatioin of nirellsiu.m ririst ore, c sil teitp1.;i1 ile. 

hasis) as Ohe plants g4row ol(irr. a rati ) S: i. twri l r ( a ' st. plir ' .r arid 

Iedt -.

oil -'ear-old aI I lierrase er i i ,vplants ,in sanlv 'soils a W.vat I [t lk t lit­
podu'e the hig,hes, Y:Welis. Irrigitin soil. ()n clux Sa)ils nulchriri is,- 'ssi-,­

(hunges in the fertiizi.aition pro- D uring tie two 'vvar foillowiI g tial if the plilt ing is wit hitt -..tliii ,­
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Ing plant igms are observed: It pale berry planus is shallow and requires with irrigation. 
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HIGHBUSH BLUEBERRY PRODUCTION 
IN WASHINGTON AND OREGON 

By Charlos C. Doughty, E. Blair Adams, and Uoyd W. Martin 

Blueberries are native North 
American fruits. Each year several 
million pounds are harvested from 
wild plants, representing 30 to 35% of 
the annual blueberry harvest. 

The commercial blueberry industry 
started from selections of wild plants 
of the species Vaccinium corymbosum 
L. and Vaccinium australe Small made 
by F. V. Coville in 1909. Newer 
cultivars have been developed by 
crossing the3e two species. Breeding 
programs, in the U.S. Department of 
Agriculture as well as the experiment 
stations of Michigan, New Jersey, 
North Carolina, and others, have 
developed cultivars which produce 
berries up to three times the size of the 
largest wild berries. The cultivars 
grown in Washington, Oregon, -and 
British Columbia are from these pro­
grarns. 

The United States and Canada pro­
duce 110 to 120 million pounds of 
blueberries annually. Table 1 lists 
acreage and production in 1979; Table 
2 lists the commercial harvest from 
Wild plantings for 1979. 

Washing1n renks fifth and Oregon 
sixth in commercial production, for a 
combined total of about 8% of the 
market supply produced in North 
America. Table 3 shows the statistics 
for Washington and Oregon. Varia­
tions in pr(uction in other regions af-
fect the demand for Pacific Northwest 
blueberries. Ilist.oricallv prices have 
been reasonably stable with less 
,-easoml fhictuation than most other 
herrv crops. 

Northwest bluebei ries are marketed 
lri.sh, prwoe.-e.t, and frozen. Table 4 
MhwIw Ihe avierage nutritive value of 
bluebeirv fruit. 

THE HIGHBUSH 
BLUEBERRY 


1liglhbsh blueberries are perennial. 
log-lhvid, deciduous, woody shrubs 

Michigan 
New Jersey 
North Carolina 
British Columbia 
Washington 
Oregon 
Georgia 
Arkansas 

Other States 

Total 

Source: Phil Sheridan, Executive 
Marmots, NJ, January 1980. 

Acres Million lbs. Lbod acre 
Acres Million lbs. Lba./acre 
8,000 35 4,376 
7,000 22 3,150 
4,000 7 1,750 
2,000 6 3,000 

800 4.R 6,000 
600 3.4 5,800 
600 1.5 2,500 
200 .5 2,500 
300 -- ­

23,600 78.3 

Scretary, North American Blueberry Council, 

TABLE 2. COMMERCIAL HARVEST OF LOWBUSH BLUEBERRIES,1975 

Maine 
Naia 
Nova Scotia 

Quebec 

Total 

Source: See Table 1. 

Acres harvested 
Yield, lbs. per acre 
Utilized production 

Fresh (000 Ibs.) 

TABLE 1. CULTIVATED HIGHBUSN BLUEBERRY PRODUCTION, 173 

Million lbs. Million lbs. 
17 New Brunswick 4 
10 Newfoundlind 2 
10 Newfoundland 2.5
 

5 Prince Edward Island 8 

39.3
 

TABLE 3. BLUEBERRY PRODUvnON 

Processed (000 lbs.) 

Price per pound 
Fresh, C 

Processed, C 

Combined, C 


Washington Oregon 

1977 1978 1979 1978 1979 

800 80 790 450 500 
5,120 6,030 8,070 5,000 5,800 

642 928 1,412 750 1,500 
3,454 3,896 3,383 1,000 1,900 

56.3 68.4 67.3 64.0 66.5 
60.3 63.1 46.0 67.0 46.6 
59.7 64.1 52.3 66.0 53.5 

Value of production (000 $) 2.083 2,522 2,506 1,150 1,883 

Source: Washington and Oregon Crop and Livestock Reporting Service. 
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growing from 5 to 10 feet tall at 
maturity, Blueberries belong to the 
family Ericacea, which also includes 
such plants as azalea, rhododendron, 
mountain laurel. and heather. Like the 
other ericaceous plants, blueberrips 
thrive in acid soils. They do best in 
sids with a pH between 4 and 5. 

The highbush blueberry is a 
shallow-rooted plant, caracterized by 
a lack of root hairs. The fine, fibrous 
roots of the blueberry require an open, 
porous soil for ease of growth. Cultiva. 
tion. therefore, should be shallow so as 
not to injure the root system. The 
plants usually require 6 to 8 years to 
reach full production. Flower buds 
form on last Year's wood. Blueberries 
are native to moist soils, but the root 
zone should be well drained. Vigorous, 
productive plantings can develop only 
where the soil is not saturated with 
water (luring the growing season and 
is saturated only for short period9 dur-
ing t he dormant season. The optimum 
soil is a loose silt or sandy loam or an 
organic soil (peat or muck) that has 
good internal drainage and a water 
table at least 14 to 30 inches below the 
soil surface. This allows the fine roots 
to develop and penetrate the soil for 
absorption of moisture and nutrients. 

In general, the climate and soils be-
tween the coastal ranges and Cascade 
mountains in Washington and Oregon 
are ideal for blueberries. There are,
however, areas whore soils ore not 
suitable, such as compact clay soils 
that allow very poor internal drainage 
and rovt prietration. Coarse sandy or 
gravelly oils present problems 

becauee 	 of their poor nutrient and 
water-holding capacity. 

COLD INJURY 

Blueberries arecoldhardy toat least 
-20°F. inareaswherethisenough 
low temperature to develop full har-
dinass. Many areao of the Pacific 
Northwest, however, do mot have suf-
ficient low temperature, to develop 
deep hardiness. Cold injury can occur 
when warmer te:nperatures are fol-
lowed by severe freezes (Figs. 1 and 2). 
Blueberry plants, like many other 
deciduous plants, lose hadiness when 
temperatures rise higher than about 
28°F. during the dormant period. 
They will reharden, to some extent, if 
temperatures drop btlow 281F., but 
generally not to the original degree of 
hardiness, 

The basel tissue, which connect, the 
flower bud to the shoot Lid contains 
the vascular vessels, is the part of the 
bud that is most easily injured diuring 
the dormant period. Fvquently, the 
florers in a bud show no injury follow-
ing a freeze, but the bud base tissue is 
injured. This typeof injurycanbeseen 
by slicing the bud longitudinally 
through the baae.bud When the 
flower buds begin swelling in the early
spring, the florets are the most easily
injured area of the bud. Theamount of 
growth a new shoot or flower cluster 
makes sometimes depends on the 
amount of injury the bud base has ex-
perienced. If the injury restricts the 
flow of rutrients and water, the 
growth of the shoot or flower cluster is 

TABLE 4. NUTRITIVE VALUE OF BLUEBEPRY FRUIT 

Composition of 100grams of raw fruit 

WM1 83.2
Food energv. cal 62.0 
Protem. q 0.7 
F.1i. o 0.5 
Solid. 15.3 

( ii"ivi "lotat 15.3 

F0 
 1 95 
,,,,, *.,,Ir ,%4.89 

r.,,0.3 
ik',,L', ,I15,.!' 	 ......... 


, i',,V.rt anjd Merrill, 1964 

Minerals 	P. mg. 13 
K, mg. 81 
Fe, mg. 1.0 
Na, mg. 1.0 

Vitamin A, IU 100 
Tiain, mg. 0. 

Niacin, mg. 0.0 
Ascorbic 	acid 

Vitamin C. ,ng. 14.0Acids (as citric),Ations. 0.93 

slow and restricted, or completely in­
hibited. 

Frosts during the spring flower bud 
development period also can produce 
considerable damage. The tip buds on 
a shoot or the tip florets on a cluster 
generally are injured first as they are 
the ones that develop first. The 
nutrienta in the growing bud should ba 
kept at optimum levelE because a defi­
ciency of any nutrient will make buds 
more susceptible to frosts during this 
period. If plants are deficient, fohar 
sprays 	 containing P, K, Zn, and 
sometimes B applied every week to 
ten days during the spring will reduce 
injury or aid in recovery from frosts. 

Growing sites with frost pockets 
should be avoided. The area should be 
open to the prevailing air currents so 
cold air can drain out. Trees and brush 
around the site should be removed to 
allow air drainage. 

Full coverage sprinlder systems are 
very efficient in reducing frost injury 
if sufficient water is available. Ap­
plications of about 1/4 inzh of water 
per hour will prevent injury. The 
sprinkler systems should be operated 
continuously until the temperature 
warms sufficiently to prevent freez­
ing. 

CULTIVAR SELECTION 

Blueberry cultivars are classified as
 
early, early mid-season, mid-season,
 
late mid-season, and late. The fruit on
 
each cultivar ripens over a two- to five­
week period (Tables 5 and 6). Some 

cultivars ripen and hang on the bush 
with very little shattering, making 
them suitable for machine harvest. 
Normal harvest involves picking once 
or sometimes twice a week during the 
ripening period. Cultivars differ intheir ripening season from year to year 

and from location to location in 
Washington and Oregon. Early 
cultivars begin ripening in the first or 
second week of July. Late cultivars 
can ripen fruit untilCultivars that ripenearly October.after earlySeptember are rarely used in the 

Pacific Northwest because wet 
weaLher often disrupts harvest.Growers should choose cultivarsthat best fit their overall farm opera­

U-pick 	 and fresh market 

growers 	may select several cultivars 
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FIG. 1.Dixi blueberry branch in full bloom showing lack of cold injuryfrom a mid-winter 
low temperature of + 1 IF. All these flower buds have developed normally, 

ei 

AlNresistant 

M .illY 7 

FIG 2. Pembei n oranch showing severe freeze injury with seven dead flower buds 
from mid-winter low temperature of + 1°F. 

that succeed each other toextend their 
market ason. Growers who sell to 
processors may choose cultivar that 
ripen over s shorter season to shorten 
their harvest period. Early cultivars 
riren during the raspberry harvest 
eason, so growers of both berries may 

want to avoid early cultivars. If the 
berries are to be hand harvested, 
cultivars should ripen when picking 
labor is available. Since most berry 
pickers are school children, it is 
desirable to complete the harvest in 
August. It takes 10 to 20 pickers per 
acre to harvest blueberries. 

If the berries are to be machine 
harvested. cultivars with a short 
harvest season are preferable. 
Cultivars that ripen over a relatively 
long period or shatter from the bush as 
soon as they ripen are not suitable for 
mechanical harvest. Berries should 
hang on the bush for a period of time 
but drop off when the harvester 
shakes them. Cultivars adapted to 
machine harvest are identified by an 
asterisk in the following descriptions. 
Tables 5 and 6 show the rela ;ve 
harvest period for each cultivar. 

CULTIVARS OF HIGHBUSH 
BLUEBERRIES 

The cultivars listed below are ar­
ranged by harvest period. Those that 
ripen earliest are listed first. 

*Earliblue. Berries are large with 
light-blue skin, very firm flesh, good 
flavor, subacid, mild, resistant to 
cracking. Ripens very early with 
Weymouth or Bluetta. Plant is hardy, 
upright, vigorous, well shaped, and 
productive. Fruit does not shatter. 

*Spartan. Fruits are firm, light blue, 
large, with high flavor, aid ripen ear­
ly, three to five days after Earliblue. 
Plants are vigorous, upright. open 
growth habit, well adapted to machine 
harvest. Both shoots and fruits are 

to mummy berry. In Wash­
ington, ripens mid- to late July. 

Blueray. Fruit very large with a 
medium light-blue skin, flesh firm. 
flavor strong, aromatic and good. 
resistant to cracking. Ripens early 
mid-season. Plant is upright, hardy. 
spreading, consistently productive. 
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and tends to overproduce unless 
carefully pruned. 

°Patrit. Bush vigorous, open, 
upright, hardy, productive. Fruit good
color, good flavor, early mid-seauon,
tends to overproduce, adapted to ma-
chine harvest, concentrates harvest, 
Bush resistant to Phytophthora root 
rot. 

Stanley. Has mediura to small berry
with medium-blue skin, flesh firm, 
flavor highly aromatic, pronounced 
spiciness, resistant to cracking.
Ripens early mid-season. Plant is 
vigorous, erect, main brarches f.w, 
easy to prune, heavy producer. 

'Meader. Vigorous, productive. 
erect plants tending to overbear like 
Bluecrop. Adaptable to machine har-
vest. Fruit large. clusters loose, firm 
uniform size. 80%c can be harvested at 
first picking, does not shatteror crack. 
Flavor mild suhacid. Ripensearly mid-
season, 

Ivanhoe. Berries large with a light-
blue skin, flesh firm, flavor is tart and 
highly aromatic, and gocd for pies. 
Ripens early mid-season. Plant, is very
vigorous, upright, not consitently
productive. Fruit cluster is medium 
tight, 

Concord. Berries are meditim sized,
medium hlue, flesh firm. Flavor is 
slightly aromatic, fruit cluster small 
and tight. Itipens mid-season. Plant is 
of medium vigor, upiight, spreading,
and prtductive. Tend.s to produce too 
much fine wood and can be difficult to 
prune. 

*Brkelh.y. Berries are large,vrv 
very light-blue skin, and firm flesh. 
irrv stores well and does not satter 
frin hush. Flavor is mild. Ripens in 
mid-soson. Plant is vigorous, open,
sprealing, and easy to grow. Resis-
InI to cracking. 

*1613-A. lhrrtN medium size, light 

"Bliecrop. Berrie are medium 
large, skin light blue and the flesh 
firu, resistant to cracking. Berries 
shatter somewhat from bush. Fruit 
cluster loose. Flavc' in good,
moderately aromatic, ripens mid-
season. Plants we vigorous, 
spreading, consistently productive,
drought isistant. Plantuendstoover-
produce unless carefully pruned. 

Pember ton. Berries are medium tolarge, with a very dark-blueskin, flesh 
i. firm, flavor fair end flightly 
aromatuc, fruit cluster very loose (Fig.
3). Ripens late mid-season. Plant is 
vigorous, very productive, erect. Easy 
to grow and prune, difficult to pick. 

"le-hert. Fruita are v-ry large,
medium blue, flesh tender, flavor is 
very go-od and aromatic. Fruit cluster 
medium loose, resistant to cracking.
Does not shatter from bush. Ripens
late mid-season. Plant is consistently
productive, vigorous, and open 
spreading. 

'Jersey. Medium size berry with 
medium-blue skin, firm fleeh, resis­
tant to cracking. Flavor is fair with 
aroma lacking. Berries keep well.
Ripens late. Plant is vigorous, erect, 
hardy, and productive. Easy toprne, 
easy to pick, fruit cluster loose. 

*Coville. Large berry with medium­
blue skin; flavor is tart and aromatic, 

fim. DoeG not shatter from bush, fruit 
cluster loose. Ripena late. Plant is 
vigorous, open, spreading, and pro­
ductive. Is easily pruned. 

DxLL Large berry with medium-blue 
skin, and pronounced aromatic flavor, 
firm, subject to cractinzg. Ripena late. 
Plant is productive, vigorous. and 
open spreading. Easily picked and 
pruned.
 

^Lteblue. Bush erect, vigorous.
productive. Frjit high flavor, firm, 
light blue. ripens late., seven days after 
Coville, ripena in a short period of 
time. 

"Elliot. Fruit is firm light blue,medium size, good mild flavor, ripens
late, seven to ten days after Lateblue. 
Bush productive, clusters loose, mod­
erately resistant to both phases of 
mummy berry. Good for machine har­
vest, concentrates harvest to one to 
two pickings. Washington season is 
mid-August to early September, vg­
orous grower, upright, winter hardy. 

PROPAGATIOW 

Large-scale propagation of blue­
berry plants requires considerable in­

*Suitable for machine harvest. 

h im. lhi'iv i h rly .4w t t.d ,S not -ht­
lot (r.111 hii'~l ta'nd- to 4hrivel when 
lh~l ill,. \thiplte ( o ml hil,lc' l',11,r fqwtll. lil1 har111 t.lI i } llsh 

, ur,upri:hl nvi'rage vigor ('nilt be 
har~va'Id in one or two pk' nkg
10I(jn, with liluecrop and lBerkelh%. FIG. 3. A normal size Iruit cluster of Pemberton blueberries. 
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wevsc qides, and one-half shaeic on the 
other sides. C ::.-'lfshade is enough 
for the top. For large-scale propaga-
tion, build the !athhouse 7 feet high so 
workmen can walk under it. The roof 
can be flat. 

Heating cablesu. Electric heating
equipment is F ,iailable in complete 
sets, including thermostats and pilot
lights. Instructions for installation 
are provided by the manufacturer. 
There are at least two types of heating 
cables. One is lead-covered: the other 
is insulated with a special type of nib-
er or plastic covering. The lead-

covered cable is more durable but 
costs more. (ables can he obtained in 
units of several lengths. Cable length 
is determined by the area to be heated. 
the amount of heat delivered per fijot 
of cable, and the total amount of hcat 
desired, or the (lftterenc let,. t.n 
temperatures inside and outside the 
bed The power supplier or a qualified 
dier cai help select the proper 
t'elulpinit.hr 

Location of frampes.The most impor-
tant considerations are: Ii conve-
nience for diiilY insptection and care: 2) 
access to water :upply and source of 
elctricitY, and 3) good. natural 
driinge to remiove excess water fromn 
indiierine-,h the frames. 

O pr,,vle' lrainage. place a 3- tr 
ith lalv artsc grivtr! or (trs 
e,%,,r itresi tihIhle I(lbe c'vert-dI)-

112111,0li . \l ing it i fi"l Or 1i0rte 
t,\ond c h taid-'nd itle(O iiclot 
.41IN add I e drilms iotcaro\ o thIlit 
e,..sirrigilii atni ri wntier 

i,,ecllhalion of propagating tilds 
cid clltbh . ( inI ,),tI tcoarse gra\tl 
,11'levrs totlt' ti' wo(ssen frinie or 
Ililln, hu i I iiit't'inmlodiate one or 
l111- l.ltoiitlotbed sash. Insidt 


i rit,'i-otnt he, grivtl cilder.s
, or 
Ilta li',,er tit siantlit liist I inch deep 
I'h- eI lic he-itt tg cable on this laver 

vail of a few inches. Put the rubla 
loops closer together near the edges of 
the bed where heat Ieee is greatest. 
Cable loops should not touch t ach 
other or they will get too hot and burn 
out. 

Lead-covered cable can be laid X(ase-
ly on the sanded surface or the bed and 
covered with an inch of eand. To pro-
Lect the sand and cable fr-om being
displaced or damaged, put a ftheet of 
5,-mesh hardware cloth. cut to fit t,e 
frame, on the sand. 

If rubber-covered cable is u'.il, 
fasten it in asuitable arrangment. cin-
to hardware cloth and plate it, cable 
down, on the first layer of sand: cover 
both cable and hardware cloth with 
another layer of oand. 

After the cable has been put in place 
aild protected, add a mixture of the 
best grade horticultural pe-t and 
,mediujo lnot coarsef cle:,;anci.The 
oixture should be thre parL; peat to 

one pdrt sind by volume and 5 inle'.s 
-deep.The pet nrut be moistened soit 
con be mi:ed uniformly with tihe sand. 
It is best to do the mixing outside thepropagating frame. After putting the 
mixture in the frame, press it down un-
til the surface is ,;mooth. firm, and 
level. Give special attention to thoe cor-
hers of the frame. You are now ready to 
insert the cuttings. 

Takinrg cuttings. Hardwx)d cut. 
tings rot Iest when utken directly 
tront helihes in late March. just 
Iforet he buds st 'irtto grow. [e sure 
the wood conies fron productive 
plants that are truecto cultivar. Make 
cuttings from vigorous unbranched 
shoots of the previous year's growth. 
i'liewood should be about the 
f hickness of a lead pencil and 4. to 5 
inches long. Most cuttings of this 
length will have three to five buds. 
Make cuts with a very sharp knife to 
l liltd brising the hark. Make the up-
per cut close above the bud. Discard 
v.'(od which bears flower buds because 

-4ili! Stan is recoiiehniiettt d h ,tatustVe',eii one fruit bud may prevent
liis111iie fit ihi toriaclt Ih 

thl,,rucl ti will conti ht'lit 
itiittriiii ' It, 1hlilnixtlrt' il elld tl d 
itl-i, al',' it There 1111l5! h' n air 
loekc - iround tulie it.or it will 
I-, ler ill 11111Ifist ',[)l[ te--

I millk hllrl tll t hiri,' 

li Il ;ehh' Il htl, alck and ttrthti 

are- hi, urfac',e l the sand titinter. 

roosting. Discard the basal portion and 
the slender tip end of each long shoot 
used to make cuttings. On cultivars 
t hat are hard to root, make the bottom 
cut ('lose to a bud. To stiniulate 
rootilng. wound the c-uttings )yslicing 
i 12.to I itich long layer of hark frofti 
both side', Ilf ,t I'lse of the cutting 
Protect tLhecuttings from drving out 

Storage of Whipa for-cuttingi. Late 
fall and early winter are poor times to 
take blueberry cuttings. Lat March is 
best. If the cutting wood must ixe 
removed from the mother plants dur­
ing January or February, cut the 
"whips" from the bushes, pack them 
in damp )peat,and store them at 320 to 
45"F. t"Make sure the cutting wood 
h,s sufficient chilling to grow. They 
can then be taken out and made into 
cutt ings during the last two weeks of 
March. 

Ituerting cattinge. Insert cuttings 
vtrticallv into ,he peat-sand to half 
ther length. In unfertilized beds theN' 
can be spaced ats close as 1'I X 4 in­
ches. If the beds are to be fertilized, 
ip.Pace thern 3 X -4inches to allow for 
larger root development. Be sure to 
press the peat-sand mixture tightly 
iround the base of the cuttings. More 
cuttings aire probably lost from failure 
t,do this than from any other cause. 
Keep the surface of tie peat and sand 
level so water absorption will be even. 

Bottom heat. Regulate electric bot­
torn heat to keep the peat-sand mix­
ture as near as possible to 70 'F. at the 
base of the cuttings. Good results 
have been obttined by providing bot.­
tom heat only during April and May. 

Ventilation. As soon as the cuttings 
are in place, put the sash on the frames 
and keep it tightly closed until the 
first leaves be-in to appear on the cut­
tings. Then provide slight ventilation 
by raising one end of the sash about 
3/1(; inch. Ventilation is continuous 
from this time on. Watch the frames 
closely on clear, sunny da.ys and pro­
vide' additional shade if the 
temperature starts to rise in the 
frames. 

Root formation. )uring April and 
May, the cuttings will make to) 
growth. About ,June I this will stop 
and rooting will begin In about a 
month, top growth wvill be resumed, in­
dicating that a root system his -been 
foried. At this time. gradually in­
trea %evenrilatiln until tile sasil can ibe 
rentt(d permianentlv 

W atering e\aterilig is impurtant 
Water a son as tlie cutting, ;ire in 
place Keep the m, futpeatsand bt 



not waterlogged. It is sufficiently 
moist if some water can he squeezed 
outofit. Watering once a week usually 
is enough at first., but more frequent 
watering is necessary when new leaves 
have developed. epecially' in warm, 
sunny weather. 

Removal of rooted cutzinga. Hard. 

wood cuttings usually remain in the 

frames until the following spring. 

Then theyN art,removed to be sold or set 

out in nursery rows. 


SOIrl'WOOD CU.'INGS 

Softwood or suminercuttings can be 
used to good advantage to speed the 
propagation of plants of special value 
or new cultivars. They are also useful 
for propagai ing such culti'ars as Con-
cord. I lerhert. Ivanhoe. Stanley-, and 
Illuecrop which are difficult to prop-
pagate from hardwood cuttings. How-
-ver. softwood cuttings are more 
perishable than hardwood cuttings.
Soft w(od cuttings are .tartt-d in 
plastic-c-vered frames that must be 
given careful attention to regulate 
ttnilpera oire, mofiLure, and humidity. 
Softwood cuttings must be carried 
over an extra year to produce plants as 
large as those from hardwood cut-
tinigs. Softwood cuttings are started 
iiihr a misting syst em that will keep 
the cutting leaves moist but will not 
waterlog the roting iediu a All 
itomat lc systemr that turn!; on ftr 1'2 
i,-211 s.ivonl. every hour is usually' 
sed. 

Propagating s!ructure. lemptra-
tour,.,huoioi dt nii.,t be t ontrlhd 
it,, t'd wood culnis .AMi, with 'ft 


gh,.i
s>-husIu ti. grla ss propigatitin 
S-,I IXvs.triet leuit'111 al' f~r ~ItI 

5,,,,,I'nit iiigs,,ItIII Io'r (in- , e 
*oi -. i,, I,,S flor t ,heIt'lllrt 

iIlli , w ll5(1h-cI,-r,.d bd- (as 
,h..,l.Id Ilwv't.) and plll Ic 
g,-,.,. tI.,-I-' liha g I-i gl ,d -ilt s. 

%1-,'-Illl', an-Ir'i i--r\ h.oveur 
•.,,,,,,I,.
i. l',,t 

It,,, ,,,h,~lIt t i,,,,IIIi ,-.i,I 14. 
'I ,,,,i11.'-111vl lull ­

..,, 1n1 d "' 111101,, I III,,Ill1,4d ll l ,Ul 
ii ,, ... ,ol or li'lI-r.,lt( ir,, irn 

,,to'.IXr t11,111111 hlit keepis 

Iii'- .... OO0lt11 re' con-
ti, teminperat 

-t"t helps i.niform1iu rnalitain 

growh. Bottom heat Wsillluocoinpon-
sate for the cooling effect on the 
rooting medium of the iaisting water. 

Time of tstking. Take softwood 
cutings during the growing seasn. 
Early June. as soon as the shoots are 
of sufficient length, ia the best time in 
western Washington. The date is nut 
as important as the condition of the 
wood. Take cuttings before flower 

uuds start to form. Formation of these 
buds inhibits fiioot growth un the 
cuttings. 

Type of wood. Take foftwood cu.­
tings from shoots that would '-ear 
fruit the following year. Make the cut-
tings from new side shoots or lateruls 
growing out of the previous year's 
growl ft.The 1 est cuttings are made 
from shoots unat. ere 6 to Uinches long 
and still gr, ring, but old enough ta 
Lhal the basal portion is firm.. but not 
brittle. Longer lateral shoots can he 
used. hutusually thebasalportionofa
long .ateral is too mature to root well. 

Making cuttings. The following in-
structions apply to laterals 6 to 8 
inches long. When longer ones are 
availab!., make them into two mat-
tings. St-ip the shoots from the pltt 
with a downward motion to remove a 
bit of wood and bark (a heel) with each 
cutting Remove the soft upper po'-
tion of etch shoot, !eaving a cutting 
aloutL5 inches long with the "heel' at-
tached. Remove only two or three 
hasal leaves-just enough so the cut-
ting can be plunged into the peat-sand 

Hediu.- to about half its length. The 
,nore leaf are on the upper portion, 
the better. l' cutLings do best when 
set upiright in the mnedium. 

('hemical treatment. In experi-
1T(M ls tit luVallup. 9(t'X or more!of all1 
511 owood cuttings rooted without 
Ientfit of hormones or chemicals. 
'T'l'rfore. special treatment with 
cheiiicals (oes not seem worthwhile. 

\entiluti,n. Softwood cuttings 
S hih retle,\' too little ventiation are 
t 
,,lit'cl to ;isoft lot or "tip blight" 

1I-\I attacks the succulento.0 that 
hlliag' i\ndntiew growth On the other 
hiitd. to iltiO \ entilation causes tne 
nroot.d cuttings to will readily. This 

nicans the frames mutst haveadequate 
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shade whenever the sun is out and 
same ventilation alnmost constantly; 
and they must be observed often. 
regardless of the weather. A safe rule 
to follow is to ventilate just enough to 
prevent water from condensing on the 
plants, but avoid ventilating enough 
to cause wilting. 

If tip blight becomes troublesone, 
-spray the cuttings with Ferbam or 
Benlate. If blight persists. spra'v the 
cuttings and the inside of the prop­
agiting frames three to six times, at 
hrvnla' of one week, covering all 
Imtlaces. 

-Shading.The most dangerous days 
ior softwood cuttings are the partly 
cloud' ones when the sur comes cut 
suddenly and runs the temperature up 
very rv.pidly under the sash. This can 
happen even under a lathhouse. Be 
prepared fo,"such days. an,d for clear 
one.,, with extra protection, such as 
muslin-covered frames that can be 
plnaced over the propagation bed- Itis 
best to faaten such extra shading on 
the inside of the lathhouae rather than 
dirf.tly on top of the sash. The same 
principles apply when cuttings are 
rooted in u glass house or propagating 
boi. 

W'iatering. In general, water soft­
weod cuttings ths same as hardwood 
cuttings. The peat-sand should be 
moist when the cuttings are inserted. 
"Water-in" the cuttings to settle the 
peot-,;nd firmly around them. Soft­
wooid cuttings have leaves on them 
when set and so are in more danger
from drying out than hardwoods. In 
hot weather, open the frames each 
morning and syringe the foliage with 
clear, cool water, or set the mist 
system timer to keep the cuttings 
moist.. 

FElRTILIZERS IN 
THE CUTTING BED 

Try to produce as much shoot 
growth as possible on cuttings while 
they are in the propagating fr-.mes. 
Hardwood cuttings first make a litle 
shoot growth, then stop growing while 
they form roots. W ith bottom heat. 
they form roots by the first of July. 
Theyo- thtn start to make additional 
shott growth. Thus, they have three to 
four months to grow before hardening 



and dropping their leaves in prepara-
tion for winter. 

There is little available nitrogen in 
peat and sand. Nitrogen (N) fertilizer 
must be used to obtain maximum 
growth. In experiments, hardwood 
cuttings rooted with bottom heat 
, -de 12 to 24 inches of shoot growth

by fall when fertilized: unfertilized 
cuttings made one-third to one-half as 
much growth. 

The only fertilizer element required 
is N. This can be supplied as am-
monium sulfate, ammonium phos-
phate, urea, or any other fertilizer con-
taining N in the ammonium form. The 
amount of N in 34 ounce (1 1/2 table-
spoon) of ammonium sulfate (21% NJ 
is enough for a 3 x 6 foot frame. More is 
likely to injure the cuttings. The 
amount of other fertilizers to use 
depends on the percentage of N they
contain. Soluble fertilizers must be 
kept off the leaves since they are likelv 
to burn them. Soluble fertilizer can be 
dissolved in water and sprinkled over 
the bed if this is followed by a spray of 
water to wash all the fertilizer off the 
leaves. 


It makes little difference whether 

the fertilizer is applied soon after the 
cuttings are set, or as late as the first 
of July. 

Softwood cuttings, like hardwood 
cuttings, make more top growth when 
fertilized with N. but not as much ttal 
growth in the propagating frames as 
do the hardwood cuttings. 

Blueberry plants are grown one or 
two years in the nursery before 
transplanting to the field. Three-year-
old plants make the best growth with 
the least mortality after setting in the 
field. 

PLANTATION 
ESTABLISHMENT 

SITE 

environment is extremely im-
pmrtant for blueberry production.
Sik slhiild drain well and not beconi, 
walrhiggiid for prolonged periii-.
It l i.l i r i.-, ar il to liint of 
4111-1111 . l al, soil l11mt-iltr in 
1 i, ' ow: !eal,ii i'\.s Ict-l 
".p, .11' drltritng ,U'lv and \UnlsI In 
itnt ho;t ii ins s'n irrigation is re. 

quireid 

SOIL 

The blueberry is very demanding of
certain soil conditions and thesecondi-
tions must be maintained for suc-
cessful blueberry cuture. Blueberries 
require a soil pH of 4.0 to 5.0. Good 
production in swrne soils with pH 5.5 
or even 6.0 ,crurs. However. in soils 
with pH above 6.0, plants are apt to be 
stunted and huve yellow leaves and 
reduced production The fine fibrous 
root system Tnakes open, porous soils 
a necessity: :the fin,, blueberry roots 
cannot penetrate a compact, heavy 
soil. Light. well-draoned, sandy loam 
soiis with high org;:nic matter make 
ideal blueberry soils 

Cultivation. The spread of the roots 
of the highbush blu, ierry during the 
first few years usu .lly is no greater
than the spread of : he branches. As 
theplantsbecormeoh.er, the roots may
extend out beyond tie branch tips to 
some extent. Downw:ard penetration
is influenced by drainage, soil struc-
ture, aeration. mois: ure. and organic 
matter. Deep cultiv;:,.ion, or soil com-
pacLion. may check t:ie spread of blue-
berry roots into the rwmiddles. Since 
blueberry roots are s. allow and do not 
grow into the sub ill, cultivation 
must also be shallow Growers used to 
believe that cutting tf roots near the 
surface would force ie plant roots to 
go deeper. However he depth of root 
development is fixe( by the depth of 
the topsoil, so deep c Itivation merely 
reduces the total vo. me of roots and 
the plant's ability t( ibsorb moisture 
and nutrients. On s( s low in organic 

matter, shallow culti ation avoids ex-

cessive aeration and ecomposition of 

organic matter. 

Drainage. Althou; the blueberry
requires readily, avai ble moisture, it
will n.t tolerate poo! trainage. Roots 
held it soil saturate( with water may 
be killed in only a f, . days. Depres-
sions or pockets wh, . water collectsshould be drained I dging rows be-
fore planting will ai in draining ex-
t'ess water awavyfrot the plant roots. 
Iluetberrv plants grow on clay
MOils if the\* b%,' , equate organic
natter. but elaN sot generally have 

pt)or internal drama and lack aera-
tion. ()rganic mulct:, increase organ 

ic matter content and improve soil 
structure.
 

Soil preparation. Blueberries plant­
ed on deep, wel-drained soils are the 
most productive. A loam or sandy 
loam soil with highorganicmatter2to 
4 feet deep is best suited for blueber­
ries. With ideal soil conditions and 
good cultural maintenance, plantings 
may remain productive for 20 years or 
more. On poor sites, growth is slow 
and plants are weak and production is 
low. Plantings on poorly drained soils 
are less vigorous and are more apt to 
develop root problems. 

A soil improvement program before 
planting is recommended unless the 
area has been in sod, hay, or other soil­
improving crops. A green manurecrop
plowed under before planting will help
establish organic matter and improve
soil tilth. Cereal rye is good. It should 
be planted in early September and 
worked into the soil in the spring be­
fore planting. If the cover crop is 
allowed to grow longer it may use so 
much water that the blueberry plants 
will suffer. The cover crop should not 
be allowed to develop beyond the head­
ing stage, even if irrigation is present.
Breakdown of heavy straw requires
large quantities of nitrogen (N). When 
large quantities o straw are plowed
under or mixed with the soil. addi­
tional N must be provided or the 
available N will become depleted and 
not be available for plant growth. If 
shavings or sawdust are added to the 
soil, additional N should be added. 

Barnyard and poultry manure are
 
good sources of organic matter and
 
plant nutrients. If available, apply an­
nually during early spring. Use 8 to 12
 
tons of barnyard manure. or5 or6 tons
 
of poultry manure per acre. Manure
 
may be a source of weed seed. Since
 
manures are low in phosphorus, ap­
plications of commercial fertilizers 
will likely be needed. A soil test will 
identify specific needs. See discussion 
on fertilizers. 

Eliminate noxious weeds such as 
Canada thiste.'quackgrass, and sheep
sorrel beforeplanting..Areasthat have 
been in sd shMuld hb(. cultivated ir 
cropped for at least one. vear to kill the 
grass. A nematodi t.-,t to determine 
nunber and kinds of ne'matodeK is es­
sent ial Fumigation ma' be adisable 
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.if nematodes are present. 
In most soils. compaction some-

times develops in the subsurface 
levels. therefore, it is advisable to sub-
soil all mineral soils to an 18-inch 
depth before planting. This improves 
at-rati.n, drainage, percolation of soil 
moisture. and rc ot penetration. 

PLANTATION I)ESIGN 

%Inturf,highlnbih blueberries torm 
-.hruh from 5 to € h-et tall and 4 to 6 
hit wide. Size can bewcontrolled b' 
irunig. hut ample spacing should he 
allowd(or growth. 

Th. most practical plantation 
de-sign will depend upon the cult ral 
practic-., to be used. the method of 
haru--ting and, to some extent. the 
market ing plan, 

Spacing. Spacing in the rows can be 
trom I loS teet. It cultivation in both 
directions is desired, an 8-foot space is 
retqu irc. Row spacing can be from 8 to 
It) leet. If over-the-row mechanical 
pickers are to be used, rows should tea 
minimum of 9 feet apart. See Taleh 7 
for numbler of plants per acre. 

TABLE 7. PLANTING DISTANCES IN 
ESTABLISHED BLUEBERRY FIELDS 

Plant Plants 
spacing per acre 

5 7 1,244 
S 8 1,089 
5 10 871 
4 10 1,089 
8 8 680 
6 10 726 
7.7 890 

8 907 

II t h,- I1l:1anig is to .i, picktd with a 
nmi.'h,iuiid lar,.vttr. ., 25-foot Itad-p 
loni -.ht,,ild lit lil at Oti i-nd i i 
I ,%i, II i l,,%th, (uronig ri Itiiim t 
m-thi I.,itt.mg.f i,%ir, irprti-raihl, hr 

li'i.dl pik-r-,. itit -hirt rici, or 
i ll."- %1u1 i., 1 .ll-t hi- mit 

I -bi1,i 1-i liil Imtking ;in) 
1I.1i,.. ii 

lil. i 
. 11i If, Il . t:,m ig In liotl. 

t I I i, '411i ha high hi.Tl 

' .. mg t'11ii \k.i , 

, wl;,Il,. 

of organic matter will produce larger 
bushes than light sands or sandy 
harms. For over-the-row mechanical 
pickers, a row spacing of 10 feet or 
more and spacing in the row of 4 to 5 
feet is suggested. In this arrange-
nent. the bushes are pruned as a con­
tinuous hedgerow. 

For hand harvesting, especially
where cultivation in both directions is 
desired, a row spacing of 10 feet with 
plants 7 to 8 feet apart is recom-
mended. In this arrangement, each 
plant is maintained as an individual 
fret-standing shrub, 

Closer spacing will produce higher 
yields per acre (luring the first few 
years of production, but will make the 
plantings too crowded when the 
plants mature in 10 to 12 years. Many 
older plantations which were planted 
in rows 6 to 7 feet apart have had alter-
nate rows removed without signifi-
cantly reducing yields. 

Planting the fields. Blueberries 
should be transplanted during the dor-
mant season. The best time is early
spring before the resumption of 
growth. When transplanting estab-
lished plants (older plants from fruit-
ing fields), prune to remove all the top 
growth. 

Set nursery-grown plants at about
the same depth as they were growing 
in the nursery row. Dig holes in the soil 
large enough to accommodate the root 
ball. Spread the roots and fil! soil 
around them. Firm the soil as it is plac-
ed to ensure that no air pockets remain 
to dry out the fine roots. 

lhe field to be planted should be 
marked off by a tractor-drawn marker 
or by a wire stretched across the field, 
Mulches around young plants will aidin weed control, conserve moisture.inwed cmpronetrolcserv ture , 
and improve the soil structure. 

Prune broken roots and branches at
the time of plant setting. 

P A 
PLANTATION 
MAINTENANCE 

Ilult-lcrrv plantings require a 
niintlit-r it anItal maintenance pro-
cldu -tic pruning, fertilization,thinrt-- .i 
irrigat tin. [it-I contro!. and weed con. 
t ril. Tliet- cultural operations art- tim-
t,-i to the annual growth cvch of the 
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plants which varies from year to year 
with climatic and soil conditions. See 
Yearly Calendar. Table 8. 

PRUNING 

The basic job in pruning is to pro­
mote the growth of strong new wood. 
increase plant size, and maintain good 
fruit production (Dodge. 1969). If too 
little pruning is done. the plants are 
crowded, with weak, twiggy growth, 
and fail to develop strong new wood 
for future production. Severe pruning 
produces fewer, larger berries and 
more new wood. Experience is the best 
guide on how hard to prune. 

The best time to prune isJanuary to 
mid-March. However, blueberries can 
be pruned any time from the end of 
harvest to the start of growth in late 
March. 

Pruning two- and three-year-old 
plants at the time &f planting is 
limited to removing the older twiggy 
growth from the base of the plants, 
leaving the strong new growth. The 
blossoms should be stripped off young 
plants the first year or two in the field. 
Penaitting young plants to set fruit 
slows growth. Long-run production
will be best if plant growth, rather 
than berry production, is emphasized. 

Pruning established mature plants
consists of cutting out, or cutting 
back, old canes that have little strong 
new wood, and eliminating the weak 
twiggy growth in the top or outer 
areas of the bushes, Following a series 
of steps may systematize your prun­
ing job and make it easier. The first­
year canes are not branched and will 
not pr,;ducc much fruit during the 
coming season, but they are essential 
to crops in succeeding years. The
second- and third-year canes havelaterals or twigs with good vigor and 

many strong fruit buds. They are the 
best fruiting wood. 

Fourth year and older wood with 
small, weak laterals and few fruit buds 
is not productive. It crowds and 
weakens young wood and should be 
removed. Cut canes back to the 
ground or a strong new side shoot. If 
one or two old canes are removed each 
year and one or two new ones pro­
duced. none will be over four to six 
years old-a good goal to work for. 

The following is a summary of the 



steps to take in pruning-, 
I. Cut out any canes damaged by

disease, insects, or mechanical causes. 
2. Cut out some (usually one or 

two) older canes. Choose those with 
the least strong growth on them. 
Sometimes it will be possible to cut the 
cane back to a strong new side branch. 

3. Cut out low branches and short,
soft. new shoots that developed from 
the base of the plant late in the season. 

4. Remove weak. twiggy wood 
from the top and outer parts of the 
plant. Remove enough from the top to 
let light down into the plant center. 
Weak, twiggy wood generally has few 
flower buds and produces small ber­
ries. 

5. If your plants tend to overbear.
tip back some oi the small shoots car­rying a heavy load of flower buds. Cut 
off about one-third of the fruit buds. 
llueberry flower buds are near the 

tips of the past season's growth. 
Flower buds are larger, fatter,and less 
pointed than vegetative buds.Vegeta-

tie buds are farther back from the 
sloot tips. They produce the new 
sh<xlns for the next season's crop. 
(; (iplant nutrition, soil moisture. 

fredonifrom damage by root weevils, 
arnd freedon from competition with 
gra-;'ws and weeds, as well as proper 
iroiing, re essential to growth of 

strong tetw wood and berry produc-
ton I I u r plants do not respond to 
lruning, work more on other factors

.iflctinggrowth. 

IRURI( ATI(ON 

l~iecuse they atreshallow rooted 
ihl ',rrv plants ara subject toy

druught i ury A uniform and ade-
upplv1;fi of moist ure is essential 

fillil no ingrowth. If this is not sup. 
pIlid b% ni oral Soil water or rainfall, 
itrigtlmi is neitssarv In riost areas 
"I w,'l,-iit Witshinglon aind ( )regon. 
it rigaltit nisrvi<uired to iltitint in ade-
11,l114' otl iboiqrtir front mid-,Iti. to 
i1ii1l .l ,'1s.,rThe iluirtnui l hor imii,. 
t[ it i iI, il tim tIlnl ( frutit 
'\'l;in-.in ntlli hiirvs Jutlu' liti 
\1gi.l ;int,,hwest rainfall mont lisll o 

;,1111 l,I, perilK whein till,dei-
l-'hlli,,,:fIruit im iki-, tie greiat 4t (lt

lI- 1. ils, I ll, period whii 
Ih1t,1 o or xi v'er . crop 

h ,'l l11 , Itil l lll t llt|ttirvnitriontsd 

especially N. are lacking, areduced set 
of buds will occur. 

Some of the newer cultivars are re-
sistant to fruit cracking (see cultivar 
listl. However. with a continuous sup-
ply of moisture the fruit skin remains 
elastic and cracking is leas likely tx,oc-
cur. Cracking often occurs after a per-
iod of drought. Fruit growth is slowed 
and the skin becomes less elastic, 
Then when precipitation or a period of 
high humidity occurs, the fruit flesh 
swells faster than the skin can accom-
modate it and the skin splits, 

Sprinklers are the most common ir. 
rigation method in the Pacific North­
west. Drip irrigation is used to some 
extent. It is best to irrigate thor­
oughly before fruit ripenting and again 
immediately after each picking if ir­
rigation is necessary. 

Irrigation should be frequent 
enough to prevent wilting of the
leaves. The amount. of water applied 
during each irrigaticn dermnds on the 
water-holding capacity of the soil. 
Enough water should e applied so 
that it penetrates as deep as most of 

TBE8 ERYCLNA 
TABLE 8.YEARLY CALENDAR
 

Growth period 

Dormant 


Leaf bud break 
and flower bud 
development 

Bloom period 

Fruit 
development 

Harvest 

Post harvest 
growth 

Approximate dates 

November to 

mid-March 


Late March to 
late April 

Late April to 
ate May 

June and July 

July to September 

September to 

mid-October 
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Cultural operations 

Apply fell herbicides. November to
 
December
 

Prune 
Apply pre-emergent herbicides before 

weed growth starts, late February to 
mid-March 

App;y dormant spray for scale control 
Remove diseased tissue 
Apply fungicide for primary mummy 

berry and botrytis control (3 sprays) 
Make first fertilizer application
Control weeds by cultivation ad/or 

herbicides 
Applymulches 

Apply fungicides for secondary mummy 
berry and botrytis on fruits (2'iprays) 

Apply insecticides to control fruitworm 
and aphids, if needed 

Introduce bees for pollinationMake second fertilizer application late 

Applymulches 

Control aphids, if present 
Cultivate for weed control in row 

middles 
Make third fertilizer application, mid-

July, ifneeded 
Irrigate as needed 
Install bird netting 

Spray for bird control if not netted 
Pick and market frait 
Irrigate as needed 

Cultivate to control weeds 
Irrigate as needed 
Remove bird netting 

http:l;in-.in


the roots. About 1 inch per week is a 
general rule of thumb. If evaporation 
data is available, use it as a guide to 
the amount of water to apply. During 
warm dry weather. 1/2 inch of water is 
evaporated in a single day. Under 
these conditions 1 inch of water per 
week isn't sufficient. Excessive irriga-,. 
tion that penetrates beyond the root 
zone is undesirable because it may 
leach fertilizer nutrients beyond the 
reachof the roots. Toolightanapplica-
tion that does not reach most of the 
roots is just as undesirable. Mineral 
soils require more frequent irrigation 
to maintain an adequate moisture 
level for the plants, 

MULCHING 

Since blueberry roots grow mostly 
near the soil surface, to prevent root 
damage any cultivation must be very 
shallow and not too close to the plant. 
Blueberries grow better on mineral 
soil if mulched. Mulching to a depth of 
5 or 6 inches with sawdust or some 
other suitable material keeps the soil 
cool. helps conserve moisture, adds 
organic matter to the soil. improves 
soil structure, and aids in preventing 
wNeds from becoming established, 
When mulches are used. two to three 
times the normal amount of N may be 
necessary for the first few years to 
compensate for increased microbial 
activity, 

POLLINATION 

('ross pollination of highbush 
bhluberries causes greater fruit set 
and an increase in seed numbers, 
which result.s in larger and earlier 
rip.ning berries. Therefore. at least 
two cultivars of blueherries should be 
pllted. Ten rows of one cultivar alter-
nated with 10 rows of a different 
coll ivir should ensure god cross pol-
lniulion. Ilighbush blueberry culti-
vars. o'erlop vnough in time ol ln()m 
to b' ,itf-ctive pollinutors for anv 
ol hr ('ull ivir. 

I'ollinal ion d-p,,nd largelyv, on visits 
h% ins.ecl,. prim pilvk bees. When 
wild h, Ipulhli,,a1 are not suffi-
,',,ilth,lieV.i- r, rconnended 
Ih1.vt,,,, work moos efluiently 

ie, 
I,rd pat trn throughout the field, 

h%',' ar, pilcd in a checker-

The bees fly further along thm rows 
than they do across them. Onetol /2 
hives per acre are requi.l. In plan-
tings with a 9-foot row spacing, place 
hives in every tenth row with about 
300 feet between hivcs. For best e­
suits hives should be placed so they 
are not shaded, face the east so they 
obtain the morning sun cm the en­
trances, ane be provided with wind-
break structures. Growers smild be 
aware of the importance of bees in 
blueberry culture and make every ef-
fort to protect honeybees and native 
bee populations (see section cm pro-
tecting pollinators) and to bring in a 
sufficient number of hivcs o ensure 
good fi-tat set. When weather condi-
tions are adverse to good polUination 
(cool, wet weather during bloan, 
honeybees are even more important-

FERIfUIZATIOM 

SOILS AND FERTILIZATION 

Blueberries are grown on two 
distinctly different types of soil: 1) 
organic soils; and 2) mineralsoils, such 
as clay loam, siltloam,loamy swnds,or 
sandy larns. 

Organic soilsyield morenitrogtn(N 
and hold more water than most 
mineralsoils. Peat and muck soils hold 
so much moisture that they warm up 
more slowly than mineral soils in the 
spring. Release of native N depends on 
theactivitvofsoilbacteriaanddecom-
positionoforganic matter.Thelevedof 
readily available N remains low until 
the soil begins to warm in the spring 
and N release takes place. It may be 
necessary to apply a small amount of 
N to promote early spring growth, for 
example 1 to 9 tablespoons of am-
monium sulfate per plant, depepdinF 
on age of plant (Table 9). 

Blueberries growing on mineral 
soils usually need both early spring 
and late spring applications of N to 
maintain steady growth. 

Blueberries grow best in soils with a 
plI between 4.0 and 5.0. although they 
will grow and produce fairly good 
crops at Y5 or even 6.0. The acidity or 
alkalinitv of soil is affected, and can be 
partially adjusted by. the types of fer-
tilizers which are used to supply 
mineral nutrients. Ammonium sul-

58 

fate, for example, used over aperiod of 
years will gradually lower the pH. 
Nitrate fertilizers, however, tend to 
raise the pH. 

NUTRIENT NEEDS OF 
BLUEBERRIES 

Blueberry plants need many le­
ments for normal growth. The three 
primary elements, nitrogen N). phos­
pl-orus (P). and potassium (K), are 
used in larger quantities than the 
other elements. They require frequent 
replacement in soils from which crops 
are regularly harvested. 

Three secondary elements, calcium 
(Cal,magnesium (Mg), and sulfur (S). 
are used in smaller amounts but may 
require periodic replacement in some 
sofls. These elements are replaced by 
adding such minerals as ground lime­
stone, gypsum, dolomite, or powdered 
sulfur to the soil. A single application 
of these minerals usually lasts several 
years. 

Micronutrients such as boron, man­
ganese, copper, zinc, iron, molyb­
denum, and chlorine are used by 
plants in small amounts. Most soils 
contain sufficient micronutrients, so 
they are added only if abnormal plant 
response (generally foliar symptoms) 
or a soil or leaf analysis indicates a 
deficiency (Tables 10 and 'll. 

Only small quantities of micro­
nutrients are needed by plants, so they 
can be applied as leaf sprays, injected 
in the irrigation water, or added to 
other fertilizer applications. Blue­
berry plants respond more rapidly to 
leaf sprays than to soil treatments. 
Soil treatments last longer, but under 
some conditions soil-applied micro­
nutrients are tied up and are un­
available to the plants, and therefore, 
leaf sprays are necessary. Certain 
micronutrients such as boron (B) and 
copper (Cu) can injure plants ifapplied 
at higher amounts than necessary for 
plant growth and can cause extensive 
damage to blueberries. 

NITROGEN (NI 

How to determine needs. Nitrogen 
needs can best be determined by the 
appearance and vigor of plants and by 
having a leaf analysis. Healthy blue­
berry plants receiving sufficient N 



TABLE 3. NITROUEN (N) RATES FOR 1BLUEBERRY PLANTea 

Age of plants Ounces of nitrogqen to apply/plantb Total Ibs. N/acre
from nt 	 OTar 

March 15 to 
 er year

transplants April 15 June 1 July 1 c (1089 plants/acre) 

Newly sot ­ 0.2 0 ? 25

1year 0.1 0.2 0.2 
 31 
2 years 0.2 0.2-0.4 0.2-0.4 38- 63 
3 years 0.3 0.2-0.4 0.2-0.4 44- 70 
4 years 0.4 0.4-0.6 0.2-0.4 63- 88 
5years 0.5 0.4-0.6 0.2-0.4 70- 94 
6 years 0.6 0.4-0.6 0.2-0.4 75-100 
7 years 0.7 0.4-0.6 0.4-0.6 90-119 
8 years or more 0.8 0.13-0.8 0.4-0.6 125-154 


aRa:s are for mineral soils. On organic soils, normally only March 15to April 15 applica-

tion is necessary. 

b0 .1 oz. N = 
1level tablespoon ammonium sulfate, or2/3 level uiblespoons ammonium 
nitrate, or 2 level tablespoons 10% N fertilizer, such as 10-10-10 or 1020-20. 

CNitrogen should be applied after July 1 only if plants need itai d only if irrigation water 
is available. 

20 -lack 

15 

M 

C" 


aN 10 

5 

0 "
 

1.50-1.65 1.65-1.80 1.80-1.95 1.95-2.10 2.10-2.25 

Percentage Nitrogen in Fruiting Shoot Leaves 

FIG. 4. Nitrogen content of fruiting-shoot leaves and yield per bush (Source: Ballinger,
eral. 1958) 
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have relatively large,uniformly deep­
green leaves and vigorous growth. 
Healthy young plants should increasein sizeeachyear; matureplants should 
produce enough unbranched new 
shoots to replace the old canes and 
twiggy growth 	 taken out in annual 
pruning. 

Blueberry plants that do not have 
sufficient N show reduced size, poor 
leaf color, weak or stunted growth,and 
stopping of growth before the end of 
the season. A deficiency of N serious 
enough to cause reddening of the 
foliage will stop growth and reduce 
yield. Leaf analysis will detect an ap­proaching N deficiency before it be­
comes serious enough to cause defi­ciency symptoms (see standard range 
for N. Table 10). 

Blueberry plants should remain 
green and activtly growing until mid-September in western Washington 

and Oregon. Active grorth too late in 
he fall may result in increased winter 

injury. 
Red-lenves and poor growth are a 

danger siijnal. More N may be needed, 
but these symptoms can also mean 

of soil moisture, too much compe­
tition from weeds, root weevil injury, 
root injury from too much water, or 
damage to the roots from any cause. 
Providing irrigation, controlling 
weeds, controlling weevils, or putting
in adequate drainage may be much 
more important than more N fertilizer. 

Types of nitrogen fertilizer. Blue­
berries generally respond better when 

is applied as ammonium sulfate, am­
monium phosphate, or urea than when 
fertilized with nitrate fertilizers. 
Plants respond well to ammonium ni­
trete fertilizer and growth continues 
later in the summer than with only am­
monium or urea fertilizers. Fertilizers
which contain only ritrate N (nitrate 
of soda) may cause injury or reduced 
growth and shonld be avoided. Sulfate 
forms of fertilizers contain consider­
able amounts of S (sulfurl. usually 
enough for blueberry plant neds. 

How4 much nitrogen fertilizer? If 
plant growth or leaf analysis indicates 
a need for N fertili7er. Table 9 sug. 
gests amounts to appl. The amounts 
can be adjusted up or down to change
N fertility for optimum growth and 

http:2.10-2.25
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production in successive years. from the crowns. This will vary from available to the plant throughout theControl of N levels is of primary con- one soil type to another. However. the growth period. The greatest demand cern in bluelbrry plantings .\pplica- amount of new growth largely die- for N is when the fruit is mz -.ingtions.of N ..hiuld he at a rate of albut pnds on thequantitv of N availnble to rapidly.. hoot growth is taking place.I25 t,, !:,I pounds per acre on, fully the plant. Sufficient N must be pres- and floral initiation occurs. Thismatur plantings after 1(1vnrs of age. ent tosupply the needs of the develop, generally occurs from late July untilSe,' l'ii, 9 for younger plantings. ing berries, shoot growth, and after harvest. If N is low during thist[Ar,.sss N ,;hould be avoided as development of flower buds. hut not ,eriod. flower bud development forbn v priduction can he rtducedl Fig. lie excessive. next year's crop 	will be reduced be­
1 l.leat \ levels aboei 2.101*; of drv cause the maturing fruit has firstweight of tIh, leaves will reduce prq Number of applications. lielativelv chance at availaLle N. Consequently.dict in '1rii1il imlount s of 	 N applied two or flower bud devilopment and shootItala'tic ilt, aIniount of N fertilizer I hr., times, as sugge,ted in labli, 9. growth stfier.
again.t oi number and herugi h 
 oft are preferable to ;ingle heavy applica- Application of N in July depends onfruini hoitsa nd new canesgrowing tion, Nitrogen supplies should hbe the condition of the plants. If the 

plants have made sufficient growth, a 
third treatnent will not be necessary.TABLE 10. FOLIAR NUTRIENT LEVELS OF BLUEBERRIES (Onthe other hand, if growth is not ade­
quate, additional N will keep plants

Deficiency Standard Range Excess growintg throughout the season and letEl"crne' below Mininiumn rMaxinitin above flower bud development proceed nor­
.... .. 	 . .... ..... ...... ... iiallv for next rear's crop.NitrOu, IN' 1.70% 180', 2.10%', 2.50, Make the third application of N only

Phosplhiorus P, 0.100% 0 12" 0 409t 0. 	 -1y" if good soil moisture or supplemental
PotaSSiLmI Ki 0.30" 0.35, 0.650 0.95% irrigation is present. Fertilizer applied
('llcitiryl 1C, 0 13' 0.40" 0.80% 1.00% toMagriesi IMq) 0,08o,, 0 121, 0. 2 51 	 a dry soil will remain there until

silfur rS M 0.08 0. 125o 	 0.45% rains occur. It may cause excessive0.20% growth too late in the fall and make 
plants susceptible to winter injury.

Mngni so Mni 23 ppm 50 ,prn 350 ppi 450 ppm
Iron (Fe, 60 ppmr 60 pprm 200 ppm 400 ppm
ZIn( 	 IZn1 8 ppm 8 ppm 30 prm 80 ppm PHOSPHORUS (P) AND
(uijpor Cio) 5 ppmr 5 ppm 20 ppm 100 ppm POTASSIUM (K) 

o ' 	 ( -' 20 ppm 30 pm 70 ppni 200 ppmS, or,, (" i" [tnuithy. it~otuhlied dcmii W E Balhnrger. l ill 19.58. The best way to determine if P
and/or K are needed is by soil test and 

' r I',i,', I112 10"', Ifry w'itlIhi or hichor will cause reductio it yield. See Fig. 4 loaf analysis. A soil test will indicate 

the parts per million of P and K 
available for plant use: leaf analysisTABLE 11. BLUEBERRY LEAF NUTRIENT LEVELS IN MATURE PLANTS 8 TO 15 will indicate levels of these elements in 

YEARS OLD AND IN FULL FRUIT PRODUCTION the leaves.'Take leaf samples from late __ .ulv to mid-Augfust (Table Il) when P 
Wiek.s ifti first iif sanr[_June 12 anti K tend to he at their lowest levels. 

0' 2 4 6 8 10 12 Compare soil test results to Tables 12 
N ,. 2 43 2.27 2.02 1.97 and 13 and leaf analyses to Table 10 to1.96 1.99 2.06 determine P and K needs. Consult

l 19 0 15 0 16 0 12 0.12 0.13 0 14 your local Extension Service for inter-
K '.. 0 ,12 (141 ( 41 0.49 0.34 0.40 0.39 pretation of test results. 
I 1 1 W, 0.32 0 51 0.58 0.63 0 62 0 73 If soil tests arid leaf analyses in-
MI 	 I IR 1 15 (0 li 0,18 0 19 0.19 0,19 dicate that Pand K are needed in addi­

, , 1 79' 13 85 107 144 125 Lion to N. ready-mixed fertilizers of
N11 I... I 4.1 155 (61 171 172 188 144 1h-proper ratio, for example 10-20-20. 
It 	 , .'-1 . 3 1 3.1 36 43 42 1)-2)-It). or 10 -1(I-I0. should be ap­

',',,, ' I, / 1 8 7 7 	 plied each spring. If N is not needed 
but P)and K are,. then a ready-mixed11I 	 I0) 8 10 9 fertilizer such a 0)-12(-20 nav I used.t h (1 14 0)14 0 13 0 13 015 15 5 II lirni' is need,-d. us 	 (.l1-O super­

'%l.lllhii1 .rho ',-,ih' fl c'acti VI',ii A,,s ,if ii Wite 12 iith first year. nine varieties on live phosphate) oir 1-4. ) t ipli ;uper.firll eifat-21 s iirroll's 	 'th l u t second yeartilt, nine varieties on fout phosphatel I f \ and it art' needed. hut, 	 l. , N s|.loIjios o~it'l d,1 0 T'lt- secondyearninevarietiesonfour not 	 K. use 11.211.0 When K unv i. 

6Wl 



TABLE 12. PHOSPHORUS (P) RATES FO11 BLUEBERRY PLAh4TS 

Apply this amount 
Soil test reading P P2(5 

pore Lbs. lbs. 
0 to 1.0 40 91 

1.0 to 3.0 26 59 
3.0 to 6.0 13 30 
6.0 to 10 0 0 0 

10.0 or more 0 0 

TABLE 13. POTASSIUM (K) RATES FOR BLUEBERRY MtAMTS 

Soil tes: valuesa 
High K reserve soils 

-Ppygu2fhs 

Low K reserve soils K 
amount 

K2 0 
ripm ppm lbs. lbs. 

0 :o 30 0 to 50 75 so 
30 to 60 50 to 100 so 60 
60 to 90 
90 to 125 

125 or more 

100 to 150 
150 to 200 
200 or more 

25 
0 
0 

30 
0 
0 

High K reserve soils in Washington are Agnew. Bow, Chehalis, Dungenes. Felida,
Gee, Kelso, Puget (except Puget in Clallam County), Puyallup, Ridgfield, Salkum,Sultan, and Wapato. They can supply more Kthan low reserve soils. Oregon growers
contact your county Extension service for recommendations, 

Sulfate ol polash-riagnisia (21"; K,
I . anii 10"; Mg) inma he used to 

Nupply K as well as Mg. if both are 
oti-rti-ii ,I y the sulfate forin ofh 'e 
lpilassiuri lertilizer (potassium sul-
fal ('hlrtli- 1.vpis fmuriatv (if
poi,,th) may cause reiied growth 
;inil ilii Urt l!uiliriisunder ceriai 
4i l i hum 

(ALCII'MI(Wit. MAG(NESIUM(Mgl. 
ANI) pil 

.-	 i1 'alues o ('a lss than 1.50o,i 
iilli,,11 11ali-nils andil of Mlg less than 
) i2.,imllqivhiiinlis indirnt,, a ned 
hu I h,.u, ,'ihii'nt - Valui ,)fless than 

o w [,. 5-7 iiidiati a n(ed
I. 	 cm r,. ',,ii ol ,oil acilh v 

in ,, ,,-il . I '2 1ir of igricullural
ln, %ill ~l,, idh, ('o or 1 2 gil of doil-
m,,. liig will pridh, Ca and Mg 

it houi 4haligiig thi pll lrc'cia ly 
lIn.. gv%iun and dlormil should he 
aipli-d in the fall to all w time for in-

teraction with the soil before the next
growing season. 

If the -oil test shows thatCa is need-
ed on mneral soils, and thept is4.0or 
below. apply, 1.2 ton of agricultural 
lime per acre. 

If both Ca and Mg are needed on 
mineral soils. and the pH is 4.(1 or be­
low, apply 1/2 ton of dolomite lime per 
acre. 

lfCa is needed, and the pil is above 
5.0, apply 112 ton of gypsum per acre. 

If Mg is needed, but not Ca. apply500 pounds of sulfate of potash-
magnesia or magnesium sulfate (Ep-
soe saltsl over the rows. Epsom salts 
or sullate of potash-magnesia may be 
mixed with other fertilizers and ap-
plied as a regular part of the fertilizer 
prograi If this is done. a soil test 
-hgtimll hi madeevery-3 to5 years tobe 
-vr' thesoil Mgor K is not gettingout 
(it proport ion toCa. A ratioof I gtoCa 
of 1:10 or a ratio of 1:5 of K to Ca is 
about right 

On most blueberry soils fincluding 

mineral and peat soirs), the addition ofapproximately 41% Mg to Lhe regular
fertilizer will assist greatly in main­

taining Mg levels in the soil. Mostblueberry plants will show sums Mg
deficiency symptoms in late surrtie.r. 
Generally this is not enough to signifi­
cantly affect yield unlegs it continues 
for ewveral years, when it will reduce 
vigor, growth, and yield. 

FEitTILIZEIR APPLICATION 

Nutrients in fertilizers are carried
down to tie root area by rainfall or ir­rigation. T'() much highly soluble fer­

tilizer, such as ammonium sulfate or 
potassium sulfate, concentrated in a 
small area above the roots will injure 
.. them.Spread fertilizer evenly over theouter edge of the root zone. The root 
zone generally extends to the outer 
edge of the branches (drip line) or 
slightly beyond. Rainfall usually willhe adequate to carry the early spring 
(bud break) fertilization down to the 
root zone. Late spring (May) and sum­lduly) applicationsmer 	

of fertilizer 
should be followed by irrigation where 
possible. 

Fertilizer can be side-dressed by
placing it 2 to 3 inches below the soil 

surface at the outer edge rf the root 
zone. Side-dressing too close to the 
blueberry plant will seriously injure
the roots. 

Urea may be applied as a leaf spray
when plants showa need foradditional 
N during times of stress when de­
mands are high. Apply at the rate of 4 
to 6 pounds of N per acre in 150 to 200 
gallons of water per acre. 

LEAF SAMPLING FORANALYSIS 

Leaf sampling in Michigan in­dicated that nutrients varied least 
during the first week in which 35% of 
the crop is harvested and the three 
weeks before that (Amlirg. 19601. This 
suggests that. leaf samples for diag­
nostic purposes ;hould be taken dur­
ing this period. 

Leaf sampling in Wa-,hington from 
the second week of.June Table ll to 
the first week of September indicated 
that N. P, K. Zn. S. and Cu were at the 
lowest levels during the last week of 
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TABLE 14. FOUAR SPRAYS FOR CORRECTION OF 
MICRONUTRIENT DEFICIENCIES 

Nutrient Material 

B (Boron) Borospray 

Solubor 

Borax 

Fe (Iron) Iron chelate 

Mn (Manganese) 	 Manganese 
sulfate 

Manganese 
chelate 

Zn (Zinc) 	 Zinc chelate 

Cu (Copper) 	 Copper 

sulfate 
Mu (Molybdenum) 	 Sodium 

molybdate 

TABLE 15. MICRONUTRIENT 

Rate/100 gal. 

1.5 lbs. product 

1.5 lbs. product 

3.0 lbs. product 

Follow label 
instructions 

2 lbs. product 

Follow label 
instructions 

-2lbs. product 

I lb. product 

!,-1,2
lb. product/A 

Timing 

Any time leaves 

are present 

Apply to leaves 
when symptoms 
appear 


Any time leaves 
are present 

i to 3 times dur-

ing growing 
season 

Ar . 'eaves 
ai 

Any time leaves 
are present 

SOIL APPLICATION RATES 
FOR BLUEBERRIES 

Nutrient 

Boron B oastand 
Material 

Tronobor, 14.5% B 

Iron (Fe) 
Polybor, 20.5% B 
Ferrous sulfate, 34% Fe 
Iron chelate, 10% Fe 

Manganese (Mn) 

Zinc (Zn) 

Ferrous ammonium sulfate,
14% Fe. 7% N 
Manganese sulfate. 28% Mn 
Zinc sulfate, 36% Zn 

Copper IIcul 
Zinc chelate, 14% Zn 
Copper su!fate, 25% Cu 

Ma li'sii,l iMq) 

Highly toxic if excessive ratf is used. 
Trial application on small area should 
be made before a general application 
Magnesium sulfate 

SuLJfale of potash magnesia 

Soil application rate,
'bs./A 

8-16 

5.5-11 
10-20 

15-30 

15-30 

50-100 

10-30 

10-30 
30-50 

500 

5W0 
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leaves firstandon thelower partof the 
hush. 

Boron (B).Boron deficiency in blue­

berries is recognized by a bluish color
of the terminal leaves, which suddenly 
stop growth. This is followed by slightyellowing etween leaf veins and yel­lowish spotting along the edges of the 
you nger leaves just below the growingpoint. Leaves become distorted. 
growth cea,,s, and ihoots die at the 
Lip. Shoot diehack is 	 prolably themo1st common symptom in boron­deficient bluelwrriks. The dieback at 
times creates a witch's broom, since 
branches develop lower down on green
tissue and, in turn. die if the deficiency 
isnot rrected.
 

Iron (Fe). A green-veined yellowing
of the youngest tip leaves may in­dicate iron deficiency 	in blueberries.
This deficienc takes the form of a 
green net over the entire leaf with the 

veins, even the subveins. tanding out 
as green, while the tishe between the v,-ins is a distinct lemon yellow. This 
interveinal chorosis affects younger
leaves first. 

Manganese (Mn). Manganese defi­
ciency. like iron deficiency, occurs onyounger leaves first. It also produces 
interveinal yellowing and can readilybe confused with iron deficiency. The 
veins generally have a little broaderband of green than in the case of irondeficiency. The veins of the leaves 

out and the tissue between theveins is adistinct yellow color. As thedeficiency becomes more severe, the 

inLerveinal yellowing along the edges.resembling magnesium deficienc, de­velops into dead areas. At times the 
first noticeable symptom is a yellow
 
spotting in the center portion of the
 
leaves. Other symptoms appear as
 
dead spots scattered over the leaf. Asthe deficiency becomes more severe. 
these spots will merge and the entire 
leaf will die. Generally manganese de­ficienc' is not a problem in the blue­
berry growing areas of western Wash­
ington and Oregon 
Zin r Zn . Zinc deficiency alo ap­

pears as ayellowing of .younger leaves.In this case. the entire leaf becomes 
erniin-vell iv If the- deficirnc.- is ,nlyslight. t lii''- niptom may appear in the 



fields. Choice of which herbicides to 
use d-pends upon several interrelated 
factors: weed species present, soil 
tYpe. dard weather conditions. For cur-
rent recommendations, check with 
your count.%Exten-don office, 

BIRD(CONTROL 

Many species of birds feed on blue-
berries. The principal species are star-
,ii-: robins, and finches. Birds can 
:l rvest 100% of the berries if not con-

trolled. Two types of controlsareeffec-
tiie. netLing the fields to exclude the 
birds, and spraying with a bird repel-
tnt i 1se of netting on large fields is 
t-ldorn practical, especially where 

large mechanical harvesters are used. 
Bird netting is a light plastic fabric 

which 1 supported over the entire 
field on a lattice of wires and posts. 
Properly installed, netting effect~ively
,xcludes all birds from the blueberry 
plats Initial cost of installing net­ting is relatively high. but the in­
creased harvest normally will amior­
tize the cost in one or two years. Net­
ting should be removed after harvest,
and replaced before the time of fruit 
coloring eacli year. If left up through 
the winter, it c-in collect ice and snow, 
codllps, I he framework, and damage 
I he- planting.k 

\lit hiocar!, !: an effective bird re­
pellent A Washington State registra­
tion has recently been granted for Lhis 
use' Repellent sprays should be ap-
plied every week to ten days from first 
fruit color until completion of harvest.l,lo&w manufacturer's directions. 

I)ISEASE CONTROL 

Mummy berry. In the Pacific North-
w-st the most common and most seri­
ou, blueberry disease is mummy
hi-my This fungus disease affects 
slHt,, ., ir-ves. flowers, and fruits, and 
can reduce yields by up to 70%. In 
tttitiluii-d berries, fuingus lissue re­
plhces the fruit flesh. This tissuelirms a, hard. iutin ified hirrv called 
i, -, iril min. which carries the fungus 
Ih,,,i .h l hi- wiuowir The sclerotlt, fall 

Il"l grhm'0in i , titenr ush s 

onit r i-utr I lii II, rI ~u,'i if t liof 
tiltm fit, trutin cup,i 

fect bluebery -buds hortly after the greenofhealthyfruit 4 (Fig.7DI. Manyoverwintering budls inopen early of the diseased berries fall before thespring. Infected shoots and blossom3 healthy fruit is harvested. However, ifturn brownand wither. muchasif they they do not, the mummies are lighterhad been frosted (Figs. 7B and C). Leaf in weight than sound berries and canand shoot growth, expanding from be removed mechanically when the
newly opened .vegetative btds, is fruit is cleaned.
 
blackened in the centerandeventually This 
 disease is controlled bothwilts and dies. About three weeks mechanically and chemically. Cleanafter the initial infection, a brownish- cultivauon in the spring destroys orgray massof sporesdevelopscontheaf. buries many of the mummies and re­fected ebohts and blossoms. These duces the number of Spores released.spores drift on air currents and infect However, blueberry fields often arethe embryo fruit through Li-e flower, too wet for cultivation at this time ofDuring theearly:partofbem devel- y'ear. Chemical fungicides applied toopment,thedistmsed fruitsarenotdis, the twigs and emerging buds everytinguishable from the healthy. As the seven days have given excellent ron­
berries approach maturity, however, 
infected berries becomea reddish buff 
or tan color, in contrast to the waxy 

" j 
-

FIG. 7A. Mummyberry di e Fungus FIG. 7B. Mummy berry disease. Blighted
spore cups. leaves. 

. .. ( -

-

FIG. 7C. Munmy berry dtsmas Bhghted blossoms. 
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reduced root growth. The dagger Most are sporadic in frequency and lo­
nematode (Xiphinema americanuml. ration and should be treated only as
while probably causing little direct the need arie,. This requires constant 
damage, transmits tobacco -ring"spit vigilance so that a problem, if it does
virus. This virus is the cause of n- occur, will not advance beyond rem­
crotic ringspot disease of blueberries. edy. However, the reward is a lower
which can seriously affect production. 4il for pesticides and application, as 

Pre-iently. them if no wayof contrl- nreM as protection of natural control 
ling nernat(dej in established plant- agents. Shouid sprays be necessary,

4 ings. For new plantings, soil fumiga- r fer to WSU EB0849, Insect, Dis­
- tion is the only available method. Soil ease. and Weed Control Guide for

" fumigation is expensive and dos not Commercialliv Grown Blueberries, orcompletely eliminate nematodes. to the Pacific Northwest Insect Con-
Before soil fumigation is even con- ;rol Handbook. Pay particular atten-

FIG 7D. Mummy berry disease. Infected sidered, soil samples from a proponad tion to timing since this can be a key
berries site rcould be analyzed for the pres- factor in a successful control program. 

ence of nematode.i. In propagation Additionally, give serious attention to
beds, strcamed or fumigated soil the insecticide hazard to '.our honey­

tril ire should 1w used, and sanitation should bees. Many insecticides recommended!o1I iur sprays are required. be practiced to prevent thereintraduc- for prebloom are ' ighly toxic to beesAitihmal ImUglt'id- appliciiious dhr- tion of neniatodes. Plants for commer- and should not be used during bloom.ing I he hio,soi period reduce t lit ' cdial plantings :,hould be ohLained from Honeybee, are necessary for completeOndar i cl-riion aid inipro. e cittroi, a knowledgeable propagator who fil- pollination of hlueherrv flowers. PoorFor tihe latt, , lit-micalI recoilnnitcndi- lOW; gm d sanitation. pollination results in lower yields with[ions, check r count\' Fxte- maller berries.smh Contact nearhv bee-Sii iifii INSE('T CONTROL keepers when you plan to use a mate­

Th~iryit,, it d blossiomn blight is rial hazardous to bees. This will rre­()sly a few species of insets are
 
.,it her .erioti. diseuse in the 'acific pests of blueberries and many ofthese
 
Northwest (Fig 81. This 
 gray-mold are pests a- contaminants, pa-ticu­
funt,u,, can 1e ii problem in prolonged larlv in machine-harvested berries. t 
 ,
rinm spring, Fungicides applied at
 
Ithe s-beginning i petal fIll and re­
peated at l )-d;\ int.ervals until all
 
ptals ha-. dropped give excellent. 
hit, for ro-cim micridnt,liiolr; or refer to . 

ilidronoi ,cime ciker nsitserious 

4114.tc.-- I -~1 'S-poires tricii old 
Cii rlirj int 1-. i iiil scars iti rd ech­
alnwlil \wmm&111, jnd1 new mit'lk1rs d(- VAX 

V4I44Iii I hiiii. bod iloi44iiiln-%earoldl Il;l (ig~.i )), 'TheY'C-0i,- '-Iir !l 
t- I \ 'hop n d l i r t l o je n t l \ g i~r d l e . ' ' 

, ,(hv,, hiri jNi,and V'irii. dis- •S.
 
c') - ilti-r1- iii i
I4k hu 

4 114il4 ri4ms i,ilr hilk 1- cai"1 prob'kli s 

"\I'll ' ti ll \' II,4 ll11 441411t4, " lll 114"i 

'.14' I .4 t44'?. 4 'o -h,4 1l 4 . lodc 

Il4 t, ,,,h,r4~~I,-'4: ,,',44)/4 I a11lck F; 8 Ro tiu s bligh on blossoms and FIG 9 Godronia canker around buds on 
11111KI lli iIg . 4:ll'Ilg '.| tlln tig aild Voihri(I trlilt current season shoots 

()0 



FIG. 10 Orange Tortri:: adJlt, 

vent accidental bee kills and help 
establish better relations between 
growers and beekeepers. 

Aphids. The most common aphid on 
blueberries is the green peach aphid. 
At\vzus persicae. This pest has many 
weed and crop hosts. Theseaphids can 
be red or green, and their feeding may 
deform leaves and devitalize plants. 
Aphids secrete honeydew which be-
crme-; a sticky film on the herries and 
hvaves and on which blark sooty mold 
gr ws. Although aphids call be pres-
ont and begin to build up before bloom. 
in manv areas buildup does not occur 
tintil alter bloom. Sprays often can be 

STib 


4u 

Wight 

( it I 'alilt. "l',t'jlhs 

* 
' rhas 

*ries 

- ."-*' 

avoided by allowing natural control 
agents, such as ladybird beetles, to 
build up. Local populations of beetles 
ran he supplemented by the purchase 
and relea:e of ladybird htetles. 
Several growers have practiced this 
method in the Puyallup Valley for 
several years. Although the practice 
has never been experimentally tested. 
there are claims that no sprays for 
aphids have been needed after em-
ploving this method for a period of 
years. 

Cherry Iraitworm. The cherry fruit-
worm, (;rtpholitha packordi, is a 
relatively new pest to blueberries in 
Washington. It has been found on 
lueberries only in the Puyallup 

Valley Itis present in other parts of 
SI: I tes and is a serious pesth nittd St 


ofboeli.-rries to New ,Jersey and 
North Catolina. As its name implies. it 
,, w her host plants which includeh 


iLi'hrrv. apple. rose, and hawthorn, 
fruilworm is a mot.h with one 

ilerat ion per year. It overwinters as 
S;atiure larva. The larva is a smooth 
caterpillar about 1/2 nch in length 
wit h a brown head and pinkish body. 
s".lilpira tarts hsegin to rise in cariy 

s pring. it changes to a pupa and after 
almttlt two weeks in the pupal stage. 
iicrtz. asan adult. adult a"lTho is 
i ,l I rmwnish mit that is rarely 

•eli. ;[ ii hide, lh\du' and is activt at 
\ll tng and egg laving ton-

II'Ittie in1t ,Iit'" days. E-;ggs are laid 
abotit liI lini at blossom drtpi on 
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small developing .berries and on 
leaves. The larvae feed within the her. 
ries and are well hidden. When a berry 

been hollowed out, adjoining ber­
are also mine', frequently ruining 

an entire cluster, which is often 
webbed together. Damage is not no­
ticed until just before harvest. A field 
inspection may reveal that only 2 to 
5% of the berries have larvae in them. 
hut 25 to 50% of the herrips can he de­
stroyed or rendered to culls. MatuIe 
larvae choose a hibernation site when 
development is complete. This may be 
a dead weed stem or a pruning stub in 
which they excavate a burrow. 

When this pest infests a field, 
chemical controls are necessary. The 
proper Lime to spray is at hlossorn 
drop. 

Orange Tortrix. The orange tortrix. 
Argyrotaeniacitrana, is the most fre­
quent pest of the leafroller group in 
blueberries. It also feeds in caneber­
ries and strawberries. The larvae of 
this moth fed on the tender leaves 
and buds. but the damage they do is 
negligible. They are a pest. mainly as a 
contaminant of harvested berries. 
They have a habit of wiggling vigor­
ously when disturbed and dropping 
out of their shelters. When pickers or 
machines shake the canes, the dis­
turbed larvae can drop into the con­
tainer and cause the harvested berries 
to he rejected by processors. It would 
be best to spray for this pest only if it. 
known to be present in the field. This 
requires frequent inspection for leaves 
webbed together, generally at the tips 
of the branches. 

Orange tortrix caterpillars are light 
cream to greenish in color with light
brown heads and are about 1'2inch in 
length when fully developed. The 
moths are buff colored and have a 
wingspan of 1/2 to 3/4 inch IFig. 10). 
They overwinter as caterpillars in 
various stages of development, and 
there are several overlapping genera­
tions each year. Larvaeappear as earlv 
as N1arch and are present well inl o the 

fall. 

Scales. Lecanium scale is the maior 
scale pest of blueberries.'Thisscale dt­

tatks a wide variet.y of plant, When 
abundant, it can devitahv plant s and 
retard growth The calt i- actuaIl , 
cotvering prtdUcted bY maturing 



FIG. 12D. Damage to foliage by root 
weevil adults, 

Adult obscure root weevils sometimes 
remain high on raspberry or blueberry 
canes during the day and become it 
ontaminant of the berries, 
Weevil control is almost entirely 

dependent upon chemicals. Fall plow-
ing of suspect virgin land to be planted 
to blueberries will help protect te 
planting to be made the following 
spring. 

It is very important to know if 
weevils have invaded a planting, and if 
so, which species, because some insec-
ticides will not control all species. A 
field free of weevils needs no treat-
ment. This saves the grower mone' 
and reduces the possibility of secon-
dary problems because of killing 
beneficial predators and parasites. 

A field should be inspected every
week or two during July and August 
for evidence of weevils. especiolly 
around the edges of the field where in-
vasion would first he noticed. Look for 
the characteristic notches chewed ii 
the leaf margins. If notching is seen, 
examine the foliage for adults at night
with the help of a flashlight. If adult 
wee vils are found, take them to your 
couniy E'lxtension agent for identific-
tin Appropriate controls should he 
p~plid o ,ven lightlv infet id fWi&d, 
I,,privint egg living and build uip of 

we.evil which can bv rapid 

Yvluijnrkeis '1ellowlcket,,, are 
iot dtrit' pet sof hluteherri-, A\ctuial. 
1%.h It-ir prdalorv nature ltlw art, 
hviei.lit l IIoA vt-r. it qor,- \-ars. 

their populations reach levels that, 
because of danger to workers, make 
culture and harvesting of berries near-
ly impossible. The potential for yield
loss where nests are present is quite 
real. Some growers haveleftwholesec-
tions of their fields unhLrvested 
because of the danger to pickers when 
yellowjacket populations were severe. 
Yellowjnckets may nest in the ground 
or build paper nests in the bushes, de-
pending on species. Because of visibil-
ity, aerial nests can be dealt with more 
readily than ground nents, which are 
often impossible to locate and exter-
minate. Yellowjacket bait traps are 
available and are useful because of 
their effectiveness and because they
obtain control without direct human 
contact with these dangerous insects, 
Bait stations are hung and charged
with a protein bait and slow-acting in-secticide. After procuring the bait, 
worker vellowjackets are not im-
mediately killed and are allowed to 
return to the nest and feed the brood 
the poison bait. Complete nest de-
struction can be realized in a week or 
less. Instructions for use of bait traps 
are outlined in WSU EB 0643, Yellow-
jackets and PaperWasps. This tech-
nique should be employed if there is an 
obvious yellowjacket buildup by no 
later than midsummer. Traps placed 
later in the summer are not nearly as 
effective, 

HARVESTINfJG APJD 
MAR(ETINUG 

The first berries from the early
varieties are picked in early July. Late 
cultivars may ripen fruit until about 
October 1: however, few late cultivars 
are grown in the Pacific Northwest 
since wet weather normally interferes 
with harvesting after early Septem-
her. 

Each cultivar ripens fruit over a 
two- to five-week period. Nost 
growers try to pick over th, fields 
vvery 5 to 10 davs, but pickings can be 
,Xtended to l --day intervals on some 
cult iv'ars without serious loss if birds 
are controlled. Mature plart ngs in 
till hearing will require from ,0 to 20 

pick ers per acre on a 5- to 10-dav 
-cheduh. 

Picking is done-by cupping both 
hands under a cluster of berries and 

running fingers lightly over the 
cluster to shell off the ripest berries. 
The fruit is placed in boxes or cans 
held at a convenient height. The most 
common practice is to use containers 
tied around the picker's waist. The 
harvested berries should be promptly 
taken to a packing area to be cleaned. 
packed, and placed in cool storage. 

Blueberries are a moderateiy firm 
fruit and have a shelf life of two to four 
w4eeks if handled properly. Care should 
be taken not to bruise or crush the ber­
ries during harvest. Damaged berries 
should be sorted out during the clean­
ing opention immediately after pick­
ing. As soon as the berries are cleaned 
and sortelt, they should be placed in 
t-ald storage 9t 38°F. to remove the 
field heat and reduce the respiration 
rate. 

Blueberries for fresh market aremost commonly packed in 12-ounce 
b.askets and covered with clear-plastic 
film attached with a rubber band. 
Twelve baskets are packed to a crate. 

Nearly all fresh market berries are 
hand harvested. However, machine 
harvesting is increasing. Mechanical 
harvesting causes somewhat more 
tliising of fruits, which reduces shelf 
life, so most machine-harvested ber­
ries are canned or frozen. 

Two types of machines are in use. 
One is a hand-held vibrator powered 
by electric batteries. The berries are 
shaken off the bushes and collected in 
catching frames placed beneath the 
bush. 

The second type of mechanical 
harvester is a self-propelled. over-the­
row machine which shakes off the 
fruit, collects the fruit on conveyer 
belts, passes it through an air blast to 
remove leaves and twigs, and conveys 
the fruit to field boxes. The fruit is 
then transported to packingarid clean­
ing rooms where it passes through an 
air blast cleaner, washer, over a sort­
ing belt, and finally to packaging. 
Packaging varies from fresh market 
baskets and trays to 30 pound bags
which are frozen, to 50 gallon drums 
which are used in various types of 
processing. Most berries are packaged
according to U.S. standard grades. 

Not all cultivars are adaptable to 
machine harvest. Some of the newer 
onec s-;ee list of cultivarsl nave been 
selected for mechanical harvesting. 
The,e generally have loose clusters 

()t4
 



with berries that do not shatter easily 
and tend to hang on the plant longer. 
Certain cultivars mature their fruit so 
the total crop can be harvested in two 
or three pickings. Other fruit charac-
teristics advantageous to mechanical 
harvesting are dry stem scar, resis-
tance to splitting, and firmness that 
facilitates handling. Mechanical 
harvesters are expensive machines 
but when operated at full capacitv. 
costs are competitive or slightly lower 
than hand-picking costs. When the 
harvesters operate at less than capaci-
ty. picking costs may exceed hand-
harvest costs. The increased use of 
mechanical harvesters has been more 
a response I oshortages of pickers and 
and high cost of labor than economic 
advant ages. 
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COMMERCIAL BLUEBERRY GROWING 

D. 	H. Scott (retired). A. 1). Draper. SEA research genelicist'. 
and G. M. Darrow (retired) 

Fruit from several species of blue-
berries is harvested commercially in 
the United States from cultivated and 
wild plantings. The most important of 
these species are highbush (Vac-
cinium ausirale and V coryvnhosin), 
rabbiteve (V. ashei), lowbush (V. 
larnarckii), dryland (V. pallidun and 
V. altomontanum), evergreen (V. 
ovaturn), and mountain (V. mem-
branaceum). Although all of these 
species are harvested wild, cultivated 
blueberries are the most important. 

In addition, commercial quantities 
of the Canada blueberry (V. myr-
illoides) are harvested wild in Maine 

and the Adirondack Mountains of 
New York. In thL mountains of 
western North Carolina, two wild 
highbush blueberries (V. alto­
montanum and V. constablaei) are 
harvested commercially. 

Blueberry varieties have been origi-
nated by hybridizaticn and breedingof 
native wild species. This breeding as 
produced cultivated blueberries that 

'USDAiSEA Fruit Lahoratory. Beltsville 
Agricultural Research Ccnter-Wcst, Beltsville. 
Md. 20705 

are about three times the size of the 
largest wild berries (fig. 1). 

The cultivated varieties are better 
than wild ones for marketing fresh. 

Most wild blueberries are har­
vested for processing and for home 
use. 

CULTIVATED
 
BLUEBERRIES
 

The two cultivated species are 
highbush and rabbiteve. Highbush is 
native from southeastern North Car­
olina to southern Maine and west to 
southern Michigan. The native range 
of rabbiteye blueberries is southern 
Georgia. southern Alabama. and 
northern Florida. 

Highbush 

Highbush blueberries grow best in 
moist soil. The plants grow 10 to 15 
feet high and are not drought 
resistant. 

Weather conditions affect the 
flavor and other characteristics of the 
fruit. Generally, the berries are better 
flavored toward the northern limits of 
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the growing area where the days are tics, going from the earliest to the lat­
long and the nghts are cool during est. 
the ripening season. In southern Varieties differ in their ripening 
regions. the flavor ismuch better when season from year to year and to some 
the days are sunny and the nig'hts cool. extent from section to sertion. Also, 
Varietie the heavy pruning commonly prac­

ticed in North Carolina causs ,he 
Varieties are classed as early, early fruit to ripen earlier and in a shorter 

midseason, midseason, late mid- time than does the lighter pruning 
season, and late. Berries are picked practicd in Michigan. The ripening 
about once each week for 3 to 5 times given in table I are for mod­
weeks. Table I gives the approximate erately pruned plants. 
percentage of the fruit that is bar- Of the principal varieties, the best 
vested each week during the ripening for western North Carolina, Mary­
season for the most common varie- land, and New Jersey are Bluetta, 

t,,.. ".~,. . ., , jl, 
.. 7. ,~i '.K., 

iiv 

,. ,,,,-,,, '.-*' . . ._ .:-.7.. _... IN ,57 70 

Figure I.-Berries from different sources: .. Rubel, the best higibu%li sele~ction [rom the wild: H. 
wild highhush blueberry of eas.tern United S~tates C. wild lowbhu~ hluehcrr tif the Northcrn 

States; D, cross of two highbush varieties. Note the large size of the berries from the cross. 



TABLE I.-Percentage ofJruit gathered each week during the ripening 
season for cotimon highhhsh varieties 

V'artity |'textSecond -1t111dF:outrh i111h Sixth enth,%¢' :Lighih,Nith
 

week wk w eek wVk week week 'Aed , cck %eekek 

Percent Pe'rent Percent P erert lt'r-er etercentf 'ecrit I'trcent Percent 

, .irro%........ 41) ,41 2o ...................................... I...... 
A ngodl ......... 35 30 20 15 ..................................... 
9,;o itt ......... 20 40 25 15 ..................................... 

--I::rhhliic ........ 0 40 30 ............................................. 
1 b ..... 30 40 .14 ............................................. 

Iluetii: ......... 40 5(0 5 5 ..................................... 
C roatan ................ 40 40 2o ..................................... 
lhzrri tin................ 40 40 21 ..................................... 
M urphy ................ 20 .1) 3)( 20 .............................. 

- O llin,................. 30 40 .4 ..................................... 
M eader ................. 30 40 3o ..................................... 
Iflur v................. .10 30 20 10 10 ...................... 
IR;;cocas n............... 30 30 20 10 10 ...................... 

- 1luecrop .................. ..... 20 40 30 I0 ......................
 
Bluehawven ................. ..... 20 40 3) Io ......................
 

- lerkcl\................................. 40 30 3) I0 ...............
 

. ................................. 20 40 i0 I0 ...............
 
-ierse% ..................... ........ ..... 20 410 30 10 ...............
 
D~im
. . . . . . . . . . . . . . . ........... 50I 40I W( ...............
 

SIerher .......................................5) 4)) 1.
 
Ilurlinghi .................................... 20 40 30 It) .......
 
;,rrov........................................ 30 40 31) ...............
 

" 'ovillk ............................................... 30 3) 3) 1)0
 
- c ..................................................... .45 35 30
 

Ellio .......................................................... 7 30
 

Collins, Blueray, Bluecrop, Berkeley, Angola.-Bush vigorous, spread-
Jersey, and Lateblue. In eastern ing. productive: leaf large: fruit 
North Carolina, the most important cluster loose: berry medium sii,, 
varieties arc Morrow, Wolcott, Cro- somewhat soft, good aroma. good 
atan, Murphy. Berkeley, and Jersev. flavor. carly, Undeslrable dark color: 
In Michigan and New England, the scar medium si/e: grown only in 
best varieties arc Jersey, Bluecrop, North (arolina. 
Earliblue, Blueray, Collins, Coville, Ilerkeley.-ush vigorous. spread­
and Lateblue. In western Oregon and Ing. productive: leaf large: fruit 
Washington, the most commonly cluster loose: berry very l:rge. light 
grown varieties are Bluecrop, Dixi, blue. firm with sliht aroni: less acid 
Collins. Blucray. Berkeley, Herbert. than most Vlrietics: good Ila\or: scar 
Darrow. and Coville. small: stores well: resistant to crack-

Descriptions of the most corn- ing: late nudscasor: well liked for its 
monly grown highbush varieties fol- good color, large size, firmness, and 
low. productiveness. 
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Bluecrop.-Bush average vigor. 
upright, productive, hardier and 
more drought resistant than most 
varieties: fruit cluster loose, berry 
large, light blue. firm, resistant to 
cracking, slight aroma, scar very 
small. 

Bluehaven.-llush mediurm vigor. 
hardy, productive. Pipright: fruit 
large. firm, light blue, small scar. 
mild flavor; tight cluster; ripens in 
midseason; variety for Michigan and 
the Northeast. 

Blueray.-Bush very vigorous, 
upright, hardy, productive. fruit 
cluster small, tight; berry very large, 
light blue. firm, resistant to cracking, 
excellent flavor, aromatic; scar 
medium size; ripens in midscason 'f 
pruned heavily. 

Bluetta.-Bush medium vigor, 
spreading, productive; fruit medium 
size, firm, light blue, good flavor, 
resistant to cracking; scar medilm 
size; early variety for New Jersey and 
Michigan. 

Burlington.-Bush vigorous, 
upright; leaf large; fruit cluster 
medium tight: berry small, blue, firm, 
slight aroma, good flavor, resistant to 
cracking: scar small; superior to most 
other highbush varieties for its hardi-
ness and good cold-storage qualities. 

Collins.-Bush vigorous, upright, 
moderately productive: fruit cluster 
medium tight. attractive berry large, 
firm, light blue, excellent flavor; 
variety for early midseason from 
Maryland northward, 

Coville.-Bush vigorous, spread-
ing, productive: leaf large; fruit 
cluster loose: berry very large. light 
blue, firm, aromatic, good flavor but 
tart till ripe, resistant to cracking; 
ripens late, does not drop; scar small. 

Croatan.-Bush vigorous, spread-

ing. productive: leal large: Irutit 
cluster loose, berry m.dium tt large, 
dark blue. medium firm. slightly aro­
matic. good flavor; scar very small. 

Darrow.-Hush ciect. vigorous, 
productive: fruit cluster medium size; 
berry large, light blue, ;'irm. tart until 
completely ripe hut excellent flavor 
when fully ripe. 

Dixi.-lush vigorous, spreading. 
productive; leaf large; fruit cluster 
medium light, berry large, blue, firm, 
aromatic, excellent flavor, subject to 
cracking: scar large. 

Earliblue.--.lush vigorous. 
upright, not productive: fruit cluster 
loose; berry large, light blue, firm. 
resistant to cracking, aromatic, good 
flavor; scar small; early variety for 
Maryland and northward. 

Elizabeth.-Bush average vigor, 
slightly spreading. productive, fruit 
cluster loose; first berries large. light 
blue. good flavor, average firmness. 
Fruit ripens over a long period begin­
ning after Biuccrop. 

Elliott.-Bush vigorous, upright. 
productive, and winierhardy; fruit 
cluster loose, berry firm, light blue. 
medium sized, good mild flavor; 
ripens late, ripening 7 to 10 days after 
Lateblue. 

Flordahlue and Sharphlue.-High­
bush-type bushes, originated for low­
chilling areas of the deep South, par­
ticularly along the Gulf Coast and 
southward in Florida to Tampa fruit 
ripens in late April or early May, well 
ahead of the rabbiteye varieties 
adapted to the same areas: recom­
mended for U-pick and local markets. 

illarrison.-Bush vigorous, semi­
upright: berry large, high quality: 
resistant to races of cane canker 
fungus prevalent in North Carolina: 
ripens between Croatan and Murphy 
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Ii,.rert.-lush vigorous. upright: 
productive: fruit cluster loose: berry 
very large. medium firm. medium 
blue. resistan to cracking. aromatic, 
excellent flavor, scar medium siue. 

Jersey.-Bush vigorous. efcct. pro-
ductive: leaf large; fruit cluster long 
and very loose, beiry niedim size. 
light blue. firm, no aroma, fair flavor: 
scar small. 

L.aechlue.-Bush moderatcly vigor-
ous. upright, productive: fruit cluster 
loose; leaf large- berry medium large, 
firm, good flavor; scar medium size, 
ripens late with many berries ripe at 
same time. 

Moader.-Bush vigorous, upright, 

productive, and winterhardv; fruit 
clusters loose, medium size, mild. 
subacid taste, ripens with Collins. 

Morrow.-Bush spreading. slow 
1,
growing, berry large. medium blue, 

good flavor, medium firm ripens ea r-
liest of all varieties; grown only inNorth Carolina. 

Murphy.-Bush vigorous, spread-
ing, productive: leaf large: fruit 
cluster !oose: berry medium size, dark 
blue, firm, slightly aromatic. fair fla-
vor; scar medium size. 

Rancocas.-Bush moderately 
vigorous, erect, productive: leaf 
small: fruit cluster very tight; berry 
small, medium blue, firm, crisp, very 
slight aroma, good flavor, cracks 
badly after rain. 

Rubel.-Bush erect, vigorous, pro-
ductive; leaf mediun, size; fruit 
cluster very loose; berry small, 
medium blue, firm, slight aroma, fair 
flavor; small scar. 

Weymouth.-Bush erect, spread-
ing, below average vigor: leaf 
medium size; fruit cluster medium 
loose; berry large, dark blue, lacking 

aroma. u.ually 1oor f.,vor: scar 
medium ',i/e. 

\VoIco t.-Busli very vig, rois. 
upright. productive: leaf large; fruit 
cluster loose; berry medium size, dark 
blue. firm. aromatic, good flavor; 
scar small. 

Culture 

Cultivated highbush blueberries are 
raised commercially on acid soils 
from eastern Norih Carolina north­
ward to southern New England. in 
western New York, in southern 
Michigan, and in western Oregon and 
Washington. 

The plant if not hardy in tem­
peratures lower than about -20' F. 
Instances have been ieported of the 

tops being killed at a temperature of 
-30'. However, even in sectionswhre the blueberry is not generally 
heardv , local conditions of air 
h a conition pge or s odean r drainage or protection by deep snow 
may make blueberry growing possi­
be. 

The southern limit for highbush 
varieties is about 3N) miles n,,-th ofthe 
Gulf of Mexico from Georgia to 
Louisiana. Highbush blueberry vari­

eties are not successful in Florida, 
southern Georgia. and south r Lou­
i;iana because the winters are too 
short for the plants to break their 
winter rest period and blossom nor­
mally. 

Highbush varieties begin to ripen 
the latter part of May in Georgia and 
eastern North Carolina, the last of 
June in New Jersey, and mid-July in 
Massachusetts and Michigan. 

The highbush blueberry grows b.st 
where the soil is very acid and moist. 
Usually the best growth occurs where 
the acidity ranges from pH-4.3 to 4.8. 
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Good growth may occur in soils with a 
pl aslowas4. ltowever.whercthe pH 
is as low as 4. ground magnesium 
limestone should be applied to bring 
the soil pI up to 4.5. 
* Where the soil pH is as high as 5.5. 
finely ground sulfur or ammon;um 
sulfate may he used. If the soil issandv 
or sandy containing peat. 
ammonium sulfate should be used as it 
both acidifies the soil and furnishes 
nitrogen. If the soil is a loam, it may
contain enough nitrogen. and sulfur 
may be used to acidify it. Iron 
chelatesare used to correct chlorosis of 
blueberry foliage that results from 
high pH. 

The best indication that blueberries 
may succeed on a soil is that they or 
some related plants such as buck-
leberries, azaleas. or laurel are 
growing there naturally. Open porous 
soils of sand and peat that contain a 
mixture of loam, and have a water 
table 14 to 30 inches below the sur-
face. are best for blueberries, 

The blueberry plant is shallow 
rooted; therefore, cultivation should 
be shallow. Deep disking that cuts off 
roots near the base (A the plant is 
destructive. Clean cultivation has 
neen the usual practice. but cover 
crops should be used to prevent ero-
sion and soil impoverishment. A 
summer cover crop sown just ater 
harvest is recommended. 

l'he plan's can be set 4 to 5 feet apart 
in one direction and 9 to 10 feet apart 
in the other as early in the spring as 
the soil can be worked. Setting the 
plants 4 by 9 feet (1.210 per acre) or 4 
by 10 feet (1,089 per acre) is best for 
new plantings. 

Plants are set in spring in most 
areas, but in New Jersey some 
planting is done in the fall. in eastern 

North Carolina. planting is done in 
late fall and winter. 

For growing blueberries success­
fully, the plants must be vigorous and 
produce good crops each year. On 
fertile soils "ery little fertili/er may he 
required, but on poor .oils larger 
amount,, may he necessary to main-
Lian satisfactory growth. 

In locations that do not have spe­
cial fertilier requirements. use 400 to 
600 pounds per acre of a complete 
leriilizer (about 8-8-8 not neutraliied) 
in the spring alter the buds start. Jhis 
should he followed about 6 weeks 
laTer, if the soil is pH 4.8 or above, by 
an application of 100 pounds of 
ammonium sulfate per acre and fol­
lowed by one or possibly two similar 
applications at intervals of 6 weeks. 

The more fertile fields in the 
Northern States should not have the 
later fertiliicr applications. The tertil­
ir.er shouid be broadcast to within 6 to 
12 inches of the plant and out as far as 
the roots extend. 

In New Jersey and North Carolina. 
additional nitrogen is often needed. 

The blueberry plant is not drought 
resistant. It is a native of'moist lands. 
but fields should be well drained. 
Low-lying soils usually selected for 
blueberries often have depressions or 
pockets from which the water does not 
drain and the blueberry plants are 
drowned un!ess, drainage is provided. 

Vigorous prod uctive bushes can 
grow only where the soil is not satu­
rated with wa.,r during ti growing 
season and only for short times 
during the dormant season. 

Under favora ble conditions, an 
eytensive root systemn des elops that 
can support a large bush and crop. If 
the roots are soaked for several days 
because of heavy rains or poor drain­
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age, the root system may be weakced 
or the plants killed. Sometimes. when 
the lower part of the root system is 
killed by water injury and a drought 
follows, the whole plant may die. 

In most areas where blueberries are 
Vrown, droughts are severe enough to 
injure plants and reduce crops. When 
this is the case, growers should pro-
vide for irrigation. Many blueberry 
growers use an overhead sprinkler 
system, which can be used for frost 
protection also. Irrigation drainage 
ditches can be used to remove excess 
water quickly during or after storms. 

In times of drought, I to 2 acre­
inches of water should be applied 
about 10 days apart during the 
picking season and as needed later in 
the season during the heat of summer. 

Mulching with sawdust, hay, or 
straw to a depth of several inches 
keeps down weeds, keeps the soil 
cooler in summer, helps to retain soil 
moisture, and helps to control ero-
sion. The plant rows may be covered 2 
to 2-1/2 feet on each side, or the entire 
area may be mulched. 

Leguminous hay mulches such as 
clover or soybean have sometimes 
been injurious and should not be 
used unless a thorough trial has 
shown no injury over a period of a year 
or more. When sawdust, leaves, hay, 
or straw are used, additional nitrogen 
must be applied to get good growth. 

Where mulches are not used, 100 
pounds of ammonium sulfate per 
acre should be applied. On mulched 
areas, applications of 300 pounds per 
acre each should be used 6 weeks 
apart. 

Cross-pollination by bees is neces-
sary for maximum production of all 
commercial varieties of blueberries, 
Bees increase the number of berries set, 

shorten the ripening period, and cause 
the berries to be larger. To im provc 
pollination, the grower should 
alternate one or two rows oi one 
variety with one or two rows of 
another that overlaps in flowering 
time. 

Native wild bees usually are made­
quate so they should be supple­
menited by one to five strong colonies 
of dlomestic bees per acre. For most 
cfficient use of the bees. they should be 
disiTributed so that flights do not 

~x..ed 200 to 300 yards. 

The blueberry produces fruit on 
wood of the previous season's 
growth. The largest fruit is borne on 
-the most vigorous wood. Most vari­
eties tend to overbear, and unless 
s;ome of the buds are pruned off, the 
berries are small and there is too little 
vigorous new growth for the next 
year's crop. 

The erect-growing varieties need to 
.be thinned at the center, and the 
spreading varieties are likely to need 
their lower drooping branches 
pruned. Sometimes, when the crop is 
heavy and no pruning is done, few 
berries mature. 

Heavy pruning should rarely be 
practiced. It consists of thinning the 
small branches, heading back clus­
ters, and cutting out some of ti e old 
stems. This reduces the crop greatly 
and hastens ripening. The heavier the 
pruning, the larger the berry size. the 
earlier the ripening, and the smaller 
the total crop for that year. 

Light pruning consists of thinning 
out some of the small branches and 
an occasionJl stem. Although this 
reduces the crop for a particular year, 
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it increases the sizc and earliness of 
the berries and tends to produce 
more vigorous new growth for the 
next year's crop. 
Itis possible to shift the ripening 

period by the amount of pruning 
done. In North Carolina and other 
Southern States, heavy pruning at ­
sacrifice of yield may be practiced to 
obtain an early maturing crop. In the 
Northern States, the practice of light 
pruning may spread the ripening 
season over several weeks. 

Less pruning is needed on vigorous 
plants. Heavily fertilized plants that 
have plenty of soil moisture at all 
times are much stronger and produce 
many more large berries than plants 
lacking in fertilizer and soil moisture. 

Usually very little pruning is neces-
sary until the end of the third season, 
when regular annual pruning should 

ordinarily begin. Ihe general practice 
is as follows: 

(I) The low-spreading branches 
next to the ground should be cut out. 
leaving only the more erect branches 
or shoots. 

(2) If the center of the bush is 
dense, the weak and the older 
branches at the center should he cut 
out. 

(3) Most of the small slender 
branches should be removed, leaving 
the !.trong branchesand shoots(fig. 2). 

Small weak branches cause the 
bush to become too dense, make 
picking difficult, and leave inade­
quate space for strong new shoots. 
The smzll branches of Rubel, Bluetta, 
and Rancocas bushes require much 
thinning out and are, therefore, 
expensive to prune. 

To increase the size of the berries, 

.\ I,;.A 

!, !. .. 

A . , . B 

buebte 
the fruit buds hy about 75 p rcent. In very ferile soil% a large, number of fruit buds might be 

Figure 2 .,Four-yruold bush: A, Before pruning. B. after pruning. Pruning reduced 

,:)..
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the Iruiting shoots of small-fruited TABLE 2.- Yield o/JtitJromi bhlue­

varieties should be cut back, the berry plants under different types 

amount depending on the number of of pruning 
fruit buds on the shoots. Earliblue, 
Collins, Bluecrop. Blueray, Berkeley. krrics per p1.tit 

type of pruningrequire veryHerbert, and Coville 

little cutting back. The amount of hrt ,ct,,,, 

cutting back necessary depends on 
growing conditions and varies from p,,,,ds i',,t. 

year to year. None .......... 23.4 2o.1 

Cutting back is usually done after Light .......... 17.3 19.9
 

danger of cold injury is past. General Medium ....... 16.3 14.3
 

time H3. ........ 7, .1

pruning may be done at any 

autumn to thefrom leaf fall in the 

beginning of growth in the spring. 
The yield of fruit froin blueberry
plants under different types of
pruning is shown in table t. 	 frames are 6 feet long, 27 inches wide,

and 16 to 40 inches high. The frames 
contain trays 4 inches deep with the 

bottom made of one-eighth-inch to 
Propagation one-fourth-inch mesh hardware cloth 

With careful attention, blueberry or fly screen. The trays rest on cleats 
plants can be propagated by either 8 to 10 inches below the top of the 
hardwood or softwood cuttings. Soft- frame. The trays are filled with peat 
wood cuttings are used very little or peat and sand. and the cuttings are 
commercially. placed in a slanting position about I 

Hardwood cuttings, 4 to 5 inches inch apart in rows 2 inches apart. 
long, are made from dormant shoots An advantage of the tray is that it 
of the previous season's growth; the can be moved to a coldframe or to 
lower cut is madejust belowabudand the nursery; cuttings in the ground 
the upper cut just above a bud (fig. 3). bed require transplanting. The prac-
Wood with fruit buds should be cut off tice in Michigan is to cover each 

and discarded because cuttings with frame with a sash and then with 

fruit buds seldom root or make good coarse burlap; in New Jersey , shade is 
plants. not essential but sometimes either slat 

The cuttings may be rooted in or lath covers are used. 
In cool areas, bottom heat at 70' Fground beds covered by lath shade 

screens about 7-1/2 feet above the improves the rooting of hardwood 

in covered frames, in cuttings.ground (fig. 4), 
unshaded beds with automatic water- Varieties that are relatively casy to 
ing, and in plastic covered ground root from cuttings are Angola, Cro­

beds. Ground beds are those made atan, Morrow, Murph*,, Wolcott. 

directly on the ground: they are usu- Earliblue. Collins, Blueray. Iluetta. 

ally filled with a mixture of half peat ilerhert. Rancocas, Ruhel. Berkeley. 
and half sand to a depth of 6 inches. and CovillHe those that are lc.,s casily 

The most commonly used covered rooted from cuttings are Bluehaven. 
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l)arrot latehlue, .and Jersey. Blue- planted in the fields. thi nursery 
crop is dillicult to rtiot from cuttings. rows usually' are I Inches apart and 

Cuttings are made during winter the plants 6 to 10 inches apart in the 
%%hen the plants are dormaii. I hey row. Aier :iyear in the nurscry, they 
may he stored in a cool. moist place are called 2-year plants. Well-grown

2until the\, can he 'et in th,: propaga- -year plants are considered most 
ting heds in carl., spring. Usually they desirable for field planting. 
have rooted by .1une ( lig. 3)but arc left 
in the ground hedS or. Ifpropagated in
 
covcred Iramcs., they are placed 
 in Rabbieye
coldframes until the lollowing spring. Some cultivated rahbiteve varieties 

Cuttings usually are grown for a bear large, juicy, aromatic fruit that 
year in the nursery before being compares favorably with that borne 

g 7­
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Figure 3.-A, Hardwood cuttings with fruit buds at lip; these should be cut off as indicated. B. 
Cutting with a shoot at the upper end and a good callus, but no roots at [ihebase. Rootsshould appear within a few days. C, Well-rooted cutting.
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Figure 4.-Propagation of bilebefrits by hardwood cuttings in ground heds rnade of half peat 
and half &and in a shade houue with lath aides and top that gives about one-half shade. 

by highbush varieties. Rabbiteyc ber-
ries from the wild are mostly black 
and less attractive than the large, 
blue-fruited, cultivatcd varieties, 

Rabbiteye blueberries are chiefly 
important because they grow in 
upland areas where highbush will not 
and because they require a very short 
rest period in winter. Also, rabbitey 
varieties are not so sensitive to soil 
type and are far more resistant to 
heat and drought than highbush. 

Rabbiteyc succeeds from eastern 
North Carolina south to central 
Florida and west to Arkansas and 
east Texas (fig. 5). 

Varitieswith 
Fiure 4-ogvariety 

Characteristics of some of the most 
common rabbiteye varieties are given 
in table 3. Woodard is the earliest and 

MOR3'I 0 - ?A - 3 

largest of the. r'ibhiteye varieties and 
Woodard and Tilblue have the best 
flavor. Homebell has large fruit and a 
very vigorous, productive bush. 
Tifhiue is thr lightest blue of all the 
rabbiteyc varieties. 

Culture 

Rabbiteve blueberries (fig. 6) are 
generally set in midwinter in rows 12 
feet wide with the plants 6 to 12 feet 
apart. depending on cultivation prac­
tices in the area. Use liberal quantities 
of peat mossat time of planting. Under 
good conditions, plants grow rapidly 
and bear small commercial crops by 
the third year. Two rows alternating 

two other rows of a different 
should be planted because 

cross-pollination is necessar. 
Cultivation of rabbiteye blueberries 

is the same generally as for highbush. 
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Figure 5.-A planting of rabbiee blueberry. Pblnistp of So to log acres are notuncommon. 

They respond to tilling, mulching. tions, the fruit of most rabbiteye 

and fertilizing. However, young blueberries ripens later and over a 
plants are sensitive to fertilizer so longer season than higihbush. Picking 
only small amounts or none should be in northern Florida usually begins 
applied the first growing season. near the end of May. 

Yields increase rapidly after the Although rabbiteye varieties gener. 
fourth year. In one experiment, Tif- ally' ripen their fruit over a Ilonger 
blue plants averaged 2.2 pints in the period than highibushi, some ol tile 
fourth season, 5.1I in the fifth, and 14.1I newer rabbiteye varieties ripen most of 
in the sixth. Twenty pints per plant are their fruit within a 30-day period. 
not unusual. Some rabbiteye varieties have firmer 

Pruning is not generally practiced. fruit and a much smaller scar than do 
but the fruiting habit of the rabbiteye is highbush varieties.
 
similar to the highbush, and some Rabbiteye plants can be piopa­
pruning of' older bushes is desirable. gated by offshoots. or suckers, which 
The older stems and smaller young grow from tile roots at distances of a 
shoots may need thinning to prevent few inches to 8 feet from tile parent 
the bushes from becoming too dense. plant. Suicke-rs usually are grown in 

Pruning should be relatively light the nursery for a year before they are 
because rabbiteye plants are suf- set in their permanent iocation. 
ficiently vigorous to support and Propagation by softwood summer 
develop heavy crops of large-sized cuttings under intermittent mist is 
fruit. Heavy pruning results in excecs- very successful. Hardwood cuttings 
sive water-sprout growth. of rabbiteye varieties root poori .. 

Under the same growing condi- Softwood cuttings with three or 

84
 



C
4 c 

'1
Z

 
--

L
i. 

-i 
, 

-

7
E

 
-5 

E
 

7
2
 

_
 

ai 

C
0
 

m
 

',8
5
 



% ah,,4*', .
 
-. . \ 
 , , , .,. .:. ' / • .' 

S. )1:* •-".,'"'
 

V..~ 

' , I- ' 

AA 

Figure6. -ivlaiure r4~jd *~ *PN-5775rabbileyc bluberry bushes, showing the many shootsand great heightosome 
varieties of this species. 

four leaves per cutting are superior to ington and Oregon where several mil­
those with one or two leaves per cut- lion pounds are picked each year.
ting. Pcat or a one to one mixture by Other national forest reas where 
volume of peat and perlite is used as wild blueberries are harvested are the 
a rooting medium in a ground bed or Dolly Sod and Spruce Knob areas of 
coldframe wvith partial sha-de to pro- Monon-ahela National Forest in 
tect against direct sunlight. Vest Virginia, and the Shining Rock 

and Tanasee Bald areas of' Visgah
WILD BLUEBERRIES National Forest in North Carolina. 

Wild blueberries are also harvested 
Fruit worth several million dollars in several other widely separated

annually is harvested from the wild, areas. Th1 ' are the blueberry barrens 
especiaily in the New England States and uplands of New York. Pennsyl­
and from Gifford Pinchot and Mt. vania, West Virginia. Michigan, Wis-
Hood National Forests in Wash- consin, and Minnesota; the swamp­
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lands along the Atlantic coast and in 
the Northeastern States; the upland 
sections of Alabama. Georgia. and 
other Southern States; the Cascade 
Mountains section of Oregon and 
Washington; and the coastal section of 
northern California, Oregon, and 
Washington. 

Figure 7 shows the location of the 
areas in the Urited Siates from which 
wild berries itre most extensively har-
vested and marketed. 

Lowbush 
The lowbush blueberry, the most 

important commercial wild species, is 
native to Northfeastern United States 
; .td parts o," Canada. In the United 
States, fruit from this species is gath-
ered in commercial quantities from 
Maine to Minnesota and southward in 
the Alleghenies to West Virginia. 

Lowbush is an upland species. I he 
plants are 6 to 18 inches high and grow 
into large colonies by means of 
underground shoots. No varieties 
have been propagated for commercial 
planting, but selections havc been 
made for breeding because this spe-
Cies crosses readily with the highbush 
blueberry. 

The fruit, which is usually light 
blue, ripens earlier than the fruit of 
highbush; the flavor is similar. 
Although the fruit ripens during July 
and August, harvesting may extend 
into September in the most northern 
areas. 

The fruit is gathered for the 
freezers with rakes (fig. 8) that are 
similar to cranberry scoops, but 
much smaller. For the fresh-fruit 
market, the fruit is harvested by hand 
as well as with rakes. 

After a forest has been cut or 
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Figure 7.-NMup of the United SltaIe., showing areas inwhich w*ild blueberries, are extensivel.) hat­
vesied. 
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Figure S.-Harvesting Iowbuh blueberries I N-5776for the freezers. The rake is 10 to 12 inches wide and 
has 18 to 40 teeth. 

burned over, lowbush blueberries infested by the blueberry fruitfly. Income in naturally in large areas of Maine, picking for the fresh-fruit some of the Northern States. If market begins about July 20 and forburning is prevented, the area grows.. the freezers abut, August.10 Fruit isn bpbrush and. wood.la'n'd agin"r el ust. 0. F cites •UP in*-,** fro+mab,'t: l000*acresTherefore, arbas'.tfiat.vield Jarge": 'f iatLVe,.\ ifd:b1'udberri'es in Maine
quantities of berries for a few years (fig. 9).
 
may produce none later because the
 
brush crowds out the blueberry Dland 
bushes.
 

In eastern Maine and in some 
 The dryland blueberry, also corn­smaller areas elsewhere, the fields are 
 monly called the low huckleberry, isreburned every second or third year in native from Georgia and Alabama tospring while the ground is still wet. Maine and towestward MichiganThis kills weeds and underbrush and and Oklahoma. It is important
prunes the blueberry plants. Most of 
 chiefly in northern Alabama and
the burning isdone with machines that 
 Georgia and northward to Marylanduse oil or liquefied petroleum gas. and West Virginia. The plants grow inAs a further aid in control, weeds the dry, relatively poor soils of ridges
and brush may be cut or pulled in the and hills 
 and are very droughtfall previous to burning or they may be resistant.
 
killed by brush-killing chemical The 
 fruit is gathered most exten­sprays. Burning over does not seri- sively in northeastern A;abama,ously injure the blueberry plants if northwestern Georgia. West Virginia.properly done during the dormant and western and northwestern 
season, but repeated burning lowers Arkansas. Dryland blueberry plantssoil fertility. gl'ow from I to 3 feet high and spreadThe fruit should be picked as early in colonies much as do lowbush blue­
as possible before the berries are berries. 
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lhe berries are ight blue and their 
flavor is good. Thev have a small,
rather dry scar where the stem was
attached. Dryland blueberries corn-
monly ripen later than either lowbush 
or highbush. 

Evergreen 


The 
monly 

evergreen blueberry. comn-known as the evergreen or
coast huckleberry, is a native along
the Pacific coast from central Cali-
fornia to British Columbia. The fruit 
is gathered extensively in northern 
California, along the coast of Oregonand Washington, and in the Puget 
Sound

The district.plant is an attractive orna-
mental shrub (fig. 10) and may grow
to 20 feet in open woods. Branches of 
this blueberry are usted as deco-
rations. They are shipped chiefly
from December to March to eastern 
cities under the name of evergreen
hucklebery. 

9 

The berries ripen from Au'gust to 
November, but the peak ripening
period is in September and October. 
The berries usually are small and
shiny black and have a strong flavor
that is not like that of' other blue­
berries. This flavor makes them less 
desirable than other blueberries for
eating Iresh. A large part of the cropis stored frozen for use by pie mak­
ers. 

The evergreen blueberry grows
only in the mild climate near the
Pacific coast and aroun Puget
Sound. It has not been hardy in 
Eastern United States. 

Mountain 

The mountain blueberry, also 
called broadleafed huckleberry, is anative of the high slopes of the Cas­
cade Mountains of Oregon and
Washington and eastward to Wis­
consin. It is most abundant near 
Crater Lake, Mount Hood, Mount 
Adams, and Mount Rainier. 

Figure .- Par of the blueberry barrens, which cover more ihan 100,000 acres in Maine. Most of 
the blueberries are lc.rbush. 
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Figure I.-Shoots of evergreen blueberry: A. Showing flower bud: and flowers 41mosl nodes 8,rruiiing clusters. 

It isa very drought-resistant plant, berries, the bushes are not highly pro­
matures its fruit in the latc summer ductive. 

even after 3 or4 rainless months, and is 
important for forage. The plants grow
3 to 5 feet high and are abundant in HARVESTING AND
 
burned-over areas.
 

in the Cascade Mountains area, the 
 MARKETING 
mountain blueberry is one of the best The first berries from the earlyflavored and largest fruited of all wild varieties are picked about May 15 inblueberries. The berries are North Carolina. June 15 in New Jer­somewhat near shaped, black or sey, and July I a in southern maroon in color, juicy, highly fla- Michigan. From three to seven pick­vored, and rather tart but not too tart ings are made at 5- to 7-day intervals.to be eaten fresh. In any one locality the season usually

Because the berries are borne lasts 6 to 7 weeks.singly (fig. 1) or in pairs rather than in To provide the best possible supplyclusters like those of other blue- to markets, the North Carolina 
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grovers are mainly interested in early 
to midseason varieties and the New 
Jersey and Michigan growers in mid-
season and late ones. In 8 hours, a 
picker can harvest 60 to 80 pints, or 
even more, where Lte crop is heavy. 
Pint baskets are used mostly as con-
tainers, but they must be made 
tighter than those used for larger 
fruits such as strawberries. 

Machine harvesting of the fruit is 
increasing. Two types of machines 
are in use. One type is a hand-held 
vibrator that is powered by electricity 
and has a catching frame (fig. 12). 
The other type is a self-propelled 
over-the-row machine that shakes off 
the fruit (fig. 13). Three sizes of the 
self-propelled machine are available. 

Fruit harvested by machine usually 
must be cleaned and sorted before it 
can be sold. Most ma,hine-harvested 
fruit is processed and not marketed 
fresh. 
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I ost otl te ci op in North Carolina, 
New Jersey, and Michigan ismarketed 
cooperatively. The berries are sold 
according to size-grades. Larger 
berries usually bring a higher price 
han smaller ones. However. in early 

,rmd late parts of the harvesting season, 
small berries sometimes bring higher 
prices than large berries do in 
midseason. 

Yields vary greatly. In some areas, 
yield, from the second to the sixth year 
may increase from 50 to 6.000 pints per 
acre. Larger yields are possible. Full 
production is reached in 6 to 10 years, 
but it may be reached earlier if the 
plants are cared for properly. 

Plants should produce a little fruit I 
year after planting. When mature, they 
usually bear 14 to 16 pints per plant 
with medium pruning and they may 
produce 20 to 23 pints per plant with 
no pruning (table 2). 

Although much of the crop from 

. /
 

,.
 

F1 

PN-57HO 
Figure I .- A branch of the mountain blueberry. 
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Figure 12.-An eleclric-powered., hand-held, blueberry harvester that shakes the berries, into ai 

catching frame. 

are litdi hsscin*h m u t 

cultivated fields is marketed fresh, Preemergencefom. herbicides arelarge quantities of hgbIh blue- applied to the soil before weeds
berries are canned or frozen. Canned appear postemergence herbicides are
and frozen 	berries areused mostlyfor applied to the weedswsfter theypies. that 	 appear. Herbicides mayy be used 

ard listed in this section. -heamountsPEST CONTPOl. given .oreach herbicide are in 
Several kinds of pests attack blue-emergees sternclud pounds of active ingrcdient per acre.orhe rbi- us, Some preemergenceiers, eTnd incluewe

weeds;
e cg 	 herbicides arengus- as 	follows:

vdDiuron [3 - (3,4 - dichlorophnyl­todes; an,! insects. Measures that may 1.1 - dimethylurea].-Use 2 to 2.4 
be take:, , control these pests are pons 
discussed zo this section,pons 

Simazine [2 - Thloro - 4,6 - bis 
Weeds2 

Weeds may be controiled with pre- 2Prepared by W. V.Welkcr. Jr.. SEA hort­
emergence or postemergence herbi- cultuaist. Rutgcrs University. New Brunswick. 
cities, depending on the weed prob- N.J. 08903 
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(ethvlamino) - s triazinej.- Use 2 to 4 
pouns. 

Dichlohenil [2,6 dichlo-
robenzonitrile].-Use 4 to 6 pounds. 

Dichlobertl will c -trol certain 
established perennial weeds but the 
other preemergence herbicides gener-
ally will not control established 
weeds. 


Preemergence herbicides may con­

trol weeds for 3 to 6 months. 
Diurn an 	 arsiazin 	 usully

bloom.applied in spring prior to 

Diuron should not be applied until 
the blueberry plants have been estab-

-mummy


lished at least one year. Dichlobenil is 
more effective when applied in cool 
weather, therefore, it should usually 

be applied in fall or winter. None of 
these herbiciacs should be applied to 
the foliage of the blueberry plant. 
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Cauiiu.n: Carefully follow the 
instructions and cautions on the con­
tainer label. 

Diseases3 

The loss of hueerries from dis­
h
 

Las:'s is more serious in North Car­
olina than in other sections. Stem 

canker causes the most damage. fol­
lowed by foliage diseases, stunt virus,
stem blight, and phytophthora root 

rot. I 
In New JerseN, 

berry art,
mumds 

diseases, fosowed 
and anthracnose. 

stunt virus and 
the most serious 

v

by rngspot virus 

Piepared by A. W. Stretch, SEA plant 

pathologist. Chatbworth. N.J. 08019 
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Figure 13.--A ,self-propelled, over-the-row blueberry harvester. 
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Trade names are used in this publi-
cation solely to provide specific infor-
mation. Mention of a trade name 
does not constitute a guarantee of the 
product by the U.S. Department of 
Agriculture nor does it imply -an 
endorsement by the Department o,,er 
comparable products that are not 
named. 

In Micnigan. blueberries are most 
seriously damaged by fusicoccum 
canker, phomopsis canker, and 
mummy be:,,y. Stunt virus and shoe-
string virus cause some damage. 

In the Pacific Northwest, mummy 
berry is serious and difficult to con-
trol. Botrytis twig and blossom blight 
also causes damage. 

Botrytis twig and blossom blight, 
red leaf, mummy berry, and powdery 
mildew are serious. diseases on low-
bush in Maine. 

Fungus Diseases 

Mummy berry.-Mummy berry 
attacks blueberries in all producing 
areas, but it is primarily a problem in 
the North. 

Newly emerging stems and flower 
clusters are blighted by the initial 
fungus infection in the spring. Spores 
then infect healthy blossoms and 
eventually kill the developing fruit. As 
the berries approach maturity they 
become mummified and drop to the 
ground where they overwinter. The 
following spring a new cycle of the 
disease is started from the over-
wintered mummies. 

Varieties dilfer in their sus-
ceptibility to the mummy berry fun-
gus. Burlington, Collins, Jersey, 

Darrow, R ubel, Blueta. and l)ixi are 
most resistant to the fungus. Ran­
cocas. Weymouth, Berkeley, Blue­
crop, Herbert. and Coville are less 
resistan:. The most .u.,.ceptihle vari­
etics are Earliblue and Blueray. 

The disease is controlled by 
mechanical or by chemical destruc­
tion of the mummies, or by protec­
tion of the bushes with fungicide.
Clean cultivation in the spring 
destroys the mummies and helps stop 
the disease. 

A chemical that may he used to 
control mummy berrv is benomyl. 
Apply I pound of 50-percent wettable 
powder per acre in enough water to 
give thorough coverage. Apply four 
sprays at 7-day intervals beginning at 
green tip. 

On lowbush blueberries, use 7-per­
cent ferbam dust at 15 pounds per 
acre to control the blight phase. Start 
applications at budbreak and con­
;inue them until berries form. 
Burning lowbush plants when they 
are dormant will stimulate new 
growth and destroy the mummies. 

Powdery mildew.-Powdery 
mildew attacks blueberries in most 
growing areas. It may not cause 
direct yield losses, but it causes pre­
mature leaf drop in the fall and 
weakens the plants. Leaf surfaces are 
whitened by the fungus. 

Varieties of highbush blueberries 
differ in their sitsceptibilitv to pow­
dery mildew. B rkeley and Earliblue 
Lre highly resistaut: Bluecrop, Coy­
ille, Dixi, Rancocas. and Weymouth 
are moderately resistant; and Blue­
ray, Burlington, Collins, Darrow, 
Herbert, Jersey, and Rubel are sus­
ceptible. 

Fungicides are seldom used to con­
trol powder), milde, on highbush. 
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"iowever, the disease can be con-
trolled by using 20-percent sulfur 
dust at 25 pounds per acrc. beginning 
just after bloom and continued at 2-
week intervals through the season. 

Use resistant varieties where possi-
ble. 

A 7 .6-percent ferbain dust applied 
at 15 to 20 pounds per acre just after 
bloom and again 10 to 14 days later 
will control mildew on lowbush. 

Fusicoccum canker.-Fusicoccum 
canker attacks blueberries in 
northern growing areas, particularly in 
Massachusetts and Michigan. 

The first symptom is the appear-
ance of small, reddish spots on the 
canes, which are frequently centered 
about a leaf scar near the ground. As 
the canker enlarges, a bull's-eye pat-
tern develops. Sudden wilting and 
dying of canker-girdled canes in 
warm, dry weather is the most 
obvious symptom. 

Jersey is very susceptible to fusi-
coccum canker, followed closely by 
Earliblue and Bluecrop; Coville, 
Berkeley, Blueray, Burlingtun, and 
Rubel are moderately susceptible; 
and Rancocas is resistant. 

Diseased prunings from plants 
should be removed and burned to aid 

control. 
"homopsis twig and cane blight.--

Phomopsis twig and cane blight 
attacks blueberries in most commer-
cial pcoducing areas but is especially 
serious in Michigan. 

Plants infected by this fungus usu-
ally are in a weakened condition. 
Symptoms of blight occur on young 
succulent twigs and then progress 
downward as the fungus invades the 
crown. Older canes are girdled and the 
foliage on such canes may suddenly 
wilt and die during hot weather. 

The disease is best controlled by 
maintaining plants in vigorous condi­
tion and by burning diseased parts 
whcn they are pruned. 

Botrytis twig and blossom blight.-
The gray mold fungus causes botrtis 
blight in the coastal blueberry areas 
of Maine. Washington. and Gieron 
where cool temperatures, long 
periods of rainfall, and high humidity 
favor botrytis development. Favor­

able conditions for botrytis develop 
occasionally in New Jersey also. 

Blight symptoms first appear at the 
tips of young twigs and may progress 
down the entire length of the twig. 
Blighted flowers remain on the plant 
much longer than undamaged flow­
ers, and later in the season, fruit may 
rot in the field or after it is picked. 

Heavy fertilization and frequent 
irrigation stimulate succulent plant 
growth that encourages botrytis 
infection. To control the infection on 
lowbuh blueberries, use dusts of 7.6­
percent ferbam or ziram applied at 15 
to 20 pounds per acre when the blos­
soms first open. Repeat the treatment 
twice more, depending on the 
duration of wet periods. 

On highbush blueberry. apply 
captan at the rate of 5 pounds of 50­
percent wettable powder per acre. 
Use 200 to 250 gallons of water per 
acre. Apply at 10-day intervals begin­
ning at the ,.tart of petal fall and con­
tinue until all petals have dropped. 

Anthracnose.-The anthracnose 
fungus causes fruit rot of mature ber­
ries, but it also infects leave, twigs, 
and green fruit. In recent years, losses 
have increased at harvest and during 
marketing. Anthracnose occurs in 
New Jersey, North Carolina, 
Michigan. and Illinois. 

Anthracnose produces salmon-col­
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orcd spore masses on the surface of 
mature fruit. This disease has 
attacked Bluecrop. ilueray, Covile. 
Jersey. and Rancocas in New Jersey 
and Wolcott in North Carolina. 

For control. prune all dead 
branches and remove and burn all 
prunings. An effecti,,c fungicide pro-
gram consists of six to seven sprays 
beginning at midbloom. Use captan at 
5 pounds of 50-percent wettable 
powder per acre applied at 10-day 
intervals up to harvest. Use 200 to 250 
gallons of water per acre. 

Boiryosphaeria stem canker.-Bot-
ryosphaeria stem canker is especially 
destructive on highbush blueberries i n 
North Carolina and other 
Southern States. The disease is rare in 
New Jersey and remains localized. 

The first symptom is a small red-
dish, conical swelling on new twigs 
that enlarges in summer and early fall. 
Fungus growth spreads in succeeding 
years and causes swollen, fissured 
cankers that girdle and kill the stems. 

Varieties of highbush differ widely 
in their susceptibility to the stem 
canker fungus. Murphy, Morrow, 
Wolcott, Jersey, Angola, and Cro-
atan are resistant to one or more 
races of the fungus but not to all races. 
Varieties of rabbiteve listed in table 3 

are highly resistant to stem canker. 
The only control is the use nof 

resistant varieties, 
Phytophthor root rot.-Phv-

tophthora root rot attacks blueberries 
in North Carolina. Maryland. and 

New Jersev. The symptoms of the 
disease are leaf yellowing, weak 
growth with sonic drying up of leaf 
margins, small terminal leaves, 
defoliation, root rot. and plant death. 

Cultivated highbrush varieties. 
except Patriot, are very susceptible to 

root rot, hut cultivated rabhiteve 
varieties are highly resistant to tile 
fungus. 

When planting new fields. avoid 
low, poorly drained areas because the 
fungus thrives in these places. 

Blueberry stem ilight.-llueherry 
stem blight attacks plants in North 
Carolina and New Jersey. 

One or more dead hranches near 
living branches that have normal 
green leaves is the most onspicuous 
symptom. Leaves on affected 
branches may be yellow or reddish in 
the early stages of intection. Infected 
woody stem tissue turns a pecan 
brown. 

No control is known for this dis­
ease. 

Leaf spot.-Both septoria leaf spot 
and double spot are found in the 
southern growing areas. Septoria 
occurs in North Carolina. Georgia, 
and Florida, but double spot appears 
only in North Carolina. 

The septoria fungus causes small, 
circular, white lesions that have a 
purple horde.. The lesions appear on 
leaves and new stem growth. Severe 
defoliation maY result from septoria 
infectiuns. 

Double spot can he serious in May 
and .June it rains are trequent. Ini­

tially the spots are small and circular 
and have a dark brown ring around a 
light brown center. Ihe ungus grows 
through the outer ring about mid­
summer and produces a larger spot, 
which gives the disez ic the name 

double spot. 
Both septoria and double spot can 

be controlled with ferbaim spray. tist 

I-1 2 pounds ofactivc lerbain per 100 

gallons of water. Apply spray in 
sufficient quantity to wet foliage 

completely. Spray after the plants 
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have fiished blionug. In North 
Carolina, continue spraying at 2-
week intervals until early September. 

Red leaf disease.-l(ed leaf is a 
fungus disease that is serious on low-
bush blueberries in Maine and other 
New England States. It sometimes 
attacks cultivated highhush blue-
berries in Massachusetts. New Jersey. 
and Michigan. 

The symptoms are reddening of the 
leaves and fungus growth on lower I af 
surfaces. Affected leaves drop off in 
midsummer and plants produce few 
berries. 

The only control is to kill the dis-
eased plant by spot treatment with the 
herbicide 2,4-D. Follow the directions 
on the container for mixing the spray. 

Witches'-Broom.-Witches'-broon 
attacks both highbush and lowbush 
blueberries in the northern blueberry 
region. 

The fungus causes lateral buds to 
grow and gives rise to a broomlike 
mass of swollen shoots. The fungus 
that causes the disease must complete 
part of its life cycle on balsam firas an 
alternate host. The fungus must go 
from blueberry to fir and back to 
blueberry again because -,)ores pro-
duced on blueberry will not infect 
other blueberries. 

Where witches'-broom is a serious 
pest, it may be necessary to remove or 
destrova 11balsam firwithin several 
hundred yards of the blueberry field, 

Leaf rust.-Leaf rust is serious on 
lowbush blueberries in Maine, and it 
appears sporadically on highbush in 
the Eastern United States, particu-
larly in the South. 

The fungus completes part of its 
life cycle on hemlock, where it over-
winters. Infected leaves have light 
green to reddish areas on the upper 

surface and rusi-color.d pustules on 
the lower surface. 

Highhush varieties di"fer in their 
resistance to leaf rust. Jersey and 
Rubel are susceptihle, Dixi. Ran­
cocas, and Weymouth are resistant. 

Measures have not been estab­
lished to control attacks or highbush 
blueberries. On lowbush, a 7-percent 
ferham dust applied at 15 to 20 
pounds per acre at petal fall and 
again 10 to 14 days later is recoin­
mended. 

Virus Diseases 

Blueberry stunt.-The most wide­
spread. destructive virus disease of 
highbush blueberries is stunt. It is 
found from North Carolina to 
tastern Canada and west to 
Michigan. 

Stunt slows down growth and gives 
the p.ant a yellow, dwarfed appeal­
ante. Characteristic symptoms are 
small, cupped leaves yellowed along 
the margins and between lateral 
veins, and short twig growth. 

Branches becorre twiggy and a pre­
mature, brilliant red coloring 
develops in the yellowed areas of the 
diseased leaves. The fruits are small. 
lack flhvor, and remain attached to 
the plan: much longer than normal. 

Cultivated highbush varieties are 
all susceptible to stunt, but Rancocas 
is more resistant than other varieties. 

]-he uIse of vii us-lrre plants, 
removal of diseased hushes, and con­
trol of the sharp-nosed leafhopper 
provide excellent control of stunt. 
Insecticide applications of parathion 
at 2 pounds of 15-percent wettable 
powdcr per acre in late spring, late 
summer, and early fall will control 
lealhopper. 
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In new plantings, use certified 
virus-free plants and in established 
plantings. remove diseased plants 
after each leafhopper insecticide 
application. Destruction of wild ble-
berries along the edges of fields will 
also eliminate a source of infection, 

Mosaic.-Mosaic is common on 
highbush blueberries in New Jersey. 
North Carolina, and Michigan. 

Infected leaves havc mottled pat-
terns of yellow and yellow-green 
areas. Diseased plants are 
unproductive, 

The only recommended controls 
are prompt removal of diseased 
plants and use of disease-free 
planting stock. 

Shoestring.-S hoestring virus dis-
ease is common on highbush blue-
berries in New Jersey and Michigan. 
Infected plants produce little new 
growth and no fruit. 

The first symptoms of shoestring 
virus appear in the spring as red 
streaks on new shoots and red vein-
banding on the leaves. The shape of 
diseased leaves varies from narrow 
and straplike to wavy and sickle 
shaped. Infected flowers are 
deformed and stre.,ked with pink, 
Immature fruit develops a premature 
red to purple color on the surface 
exposed to the sun. 

The only controls are prompt 
removal and destruction of diseased 
plants and the use of virus-free 
planting stock. 

Red ringspot.-Red ringspot is a 
virus disease of wild and cultivated 
highbush blueberries. The disease 
attacks wild blueberries only in New 
Jersey, but it attacks cultivated plant-
ings in Michigan, Connecticut, North 

Carolina. Long Island, Massa­
chusett., and New Jersey. 

The greate:;t loss trom the disease 
i the dilficulty it causes inthe propa­
gauon of virus-Iree plants. However. 
it can cause some berry losses from 
small, misshapen fruit. 
lhe first symptoms of the disease 

are red spots or rings on older leaves. 
The earliest appearance of lit6isease 
is in New Jersey in June or early 
July. The symptoms are less severe in 
y'ounger leaves. The leaf spots have 
well-defined margins and do not 
show oil the lower surface of the 
leaves. Red ringspot may also cause 
red spots or rings to develop on 
stems. 

Powdery mildew symptoms may be 
confused with red ringspot, but pow­
dery mildew causes dead looking 
irregular spots on the underside of 
the leaves. 

Most cultivated highbush blue­
berry varieties are susceptible to red 
ringspot. Of the major varieties, only 
Jersey appears immune: Bluecrop 
and Weymouth have high resistance. 

The only controls are to use virus­
free planting stock and to promptly 
remove disease bushes. 

Necrotic ringslot.-Necrotic ring­
spot is caused by a virw. commonly 
known as tohacco ringspot vii'us. 
Necrotic ring,,rot attacks both wild 
and ciLltvated blueberries In 
Michigan. New .lersey. Connecticut. 
New York, and Illinois, but it isnot 
serious in most cultivated fields. 

The disease causes stunting, exten­
sive dieback, and unproductivity. 
Young leaves show yellowed spots. 
rings, and line patterns. Dagger 
nematode (Xilphiriena aniericarmui) 
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is a vector of tobacco ringspot virus 
and is probably the vector of necrotic 
ringspot. 

Control measures aie removal of 
diseased bushes, treatment of soil 
with nematicides, elimination of 
other hosts of the tobacco ringspot 

virus, and the use 
of disease-free 

plants. See the section entitled 
"Nematodes." 

Bacterial Diseases 

Bacterial canker.-B,:'terial canker 
occurs in cultivated highbush plant-
ings in Washington and Oregon. 

The symptoms are water-soaked 
areas on I-year-old stems that rapidly 
become reddish brown to brick can-
kers. The first symptoms usually 
appear in January or early February 
the earliest appearance ofthe disease is 
in Oregon. 

Susceptibility varies among vane-
ties. Jersey and Coville are severely 
affected. Rubel and Burlington are 
seldom affected; and Weymouth and 
Rancecas are highly resistant. 

Tt, 'ntrol the disease, spray with a 
fixed copper compound during the 
dormant season. 

Crown gall.-Crown gall is found in 
all northern highbush growingareas 
where it is primarily a problem in 
nurseries but is occasionally a 
problem in cultivated fields. 

Tumorlike Gutgrowths appear on 
low branches, small twigs, and the base 
of canes near the ground line. The 
outgrowths are black or dark brewn, 

rough, and hard. 
The best control is to propagate 

only from healthy plants and to 
remove immediately and desitroy all 

prunings suspected of having crown 
gall. Steriize contaminated pruning 
tools with an antiseptic before reuse on 
healthy plants. 

Nematodes 4 

Blueberries are attacked by several
species of nematodes. The most dam­
aging are root-knot (Aelidlognyte 

spp.), sting (Belonolainus spp.), root­
lesion (Pratylenchus spp.), stunt 
(Tylenchorhvnchus spp.), spiral 
(Iielicotvlenchus spp.), stubbyroot 
(Trichodorus spp.), and dagger 
(Xiphinenia spp.) nematodes. 

Nematodes cause poor stands, slow 
plant growth, and reduced fruit size 
and yields. The root systems of 
severely injured plants are galled 
(root knots), greatly restricted, and 
often matted and rotted. The foliage 
may be yellow and leaves may drop 
early, especially during a drought. 

Nematodes can cause extensive 
damage in both nurseries and field 
plantings. No varieties are resistant to 
nematodes. 

The use of nematicides provides 
the best nematode control (table 4). 
DD, 1,3-D, and EDB control only 
nematodes. DD+MENCS, methvl 
bromide, and "IMI DC also control 
many weeds, insects, and soii-borne 
diseases: they arc especially desirable 
for use in nurseries (fig. 14). 

Rates of application o nencatieides 
vary according to soil conditimois and 
method of application. Always follow 
the manufacturer's directions on the 

'Prcpared hv J. M.Good. SEA nema­
tolost.Extension. 
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package ,abel for specific recommcn-
daions. 

If they can be obtained, use only 
nematode-frce plants for estabUshed 
field pianting3. 

Insectss 
The number of insects attacking 

bluberries is extcnsive. The most 
common ones are rhe blueberry mag­

got. the cranberry fruitworm, the 
cheiry fruitworm, the blueberry bud 
mite, the , luni curculio. and tle 
cranberry weevil, 

Other insects that attack blue-
berries are lcafhoppers, budworcm,, 
ten, caterpillars, webworms, datana 
\%orms, leaf rollers, scale insects. ,tern 
borer.i, and cranberry rootworm. For 
help in identifying insect pests and 
their control, you may wish to con, ult 

5Prepared by Paul H. Schwartz. Jr.. SEA 
entomologist, Bcltsville. Md. 20705 

your local county agrieAhural agent 
or State agricultural experiment 
station. 

Fruil Worms 

Adult moths o the cranberrv fruit 
wvorm appear turing late May and 
carly June. Thcy lay their egg, in the 
calyx cup at the base of newly set Ir ut. 

he rvae are zreentsh underneath 
and en the sides. hrownish red on the 

back, 4nd up to on,-ha;t inch long. 
The sinai; gray moths of the cherry 

fruit worin appear late in the 
blooming season and do not lay eggs 
in large numbers until the bloom is 
nearly off. 'The larvae are tniform 
reddish c.ra[,,: and up to three­
eighths iach :oig. 

Green fruit is attacked by the 
larvae If fuit worras; a few worms 
;an destro, large numbers of berries. 

t1odh of these insects are distrib­
uted from Maine to Tcxas. 

Apply azinpnosmethyl. carbaryl, or 
malathion, using three applicationt at 

TABLE 4.-Suggested nernaticidesfor controlof neinatodeson l,!ueherries 

Acilic ingi tdient 

Chenmical p,.r acic a'. 
overall tr Ille11 I. 

Ioul& 

DD ,rmixture ol 50(' 1,3-dichloropropeic ai.d 50"; 
1,2-dichlorr prop nd) . ................ ..................... 250 to N(I0. 

l.-D (I10(l 1.3-dichloropropene an' related chlorinatcd 
C hydrocarhon cs. ......................................... 2(o( t, 4 ,0. 

DD "-MENs (mrxure ol 80- )D and 2F? methy 
iothioc.anateO ............................................ 	 145 to 240
 

ED 1 (931' ethy'lene dibrom ide) ................................ 9) I (8.
 

SMtDC (sodium meihvdithiocarbamate) ........................ 124 to 33h.
 
DBCP (I.2- - romo-3-ch loropropane) .......................... 14 Io 2!,
 

M cth.l brom ide' 	 ...... ..................................... 175 to 4 12.
 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M ethyl hr,,rnide2 	 435 to 872. 

'This methyi bromide treatment is for general use. 
-This methyl bromide treatment is only for nursery use on plant beds. 
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BN-3'9106 
Figure 14.-A compariaoa or the size of bka.ehM-r pd~as: Left. PIsnts grown in unire,,ted soil; 

right, plants grow-n in *oi tressed wiith nematicides. 

10-day intervals beginning just after 
petal fall. 

Bhiteberry Maggot 


Adult blueberry maggots are sim-
ilar to houseflies in shape. They are 
about three-sicteenths inch long, 
have a brown face and shiny black 
body, are white on the sides and rear 
of the thorax, and have seve'al white 
bands on the abdomen. TFhe wings 
are clear with black bands. The 
larvae are yellow-white maggots up 
to three-eighths inch long. 

The larvae attack the berries. 
Infested berries may drop, reducing 
the crop yield. The maggots puncture 
the skins and feed on the flesh, 
causing the berries to collapse due to 

loss of flesh. Usually only one 
maggot is found per berry. 

The blueberry maggot is distrib­
uted fiom New Jersey northward. 

Apply malathion, beginning near 
the end of June and reapplY at WO-day 
intervals. 
Buebey Bud Mite 

Blueberry bud mites are only, about 
1/128-inch long, are soft bodied, 
havd eight legs, and are not classified 
as inscs. 

Th- blueberry bud mite sucks 
juices from tme buds. Flowers may be 
distort.ed and fail to set fruit. Berries 
may only partially develop and the 
skin of the berries may be rough. 
Red, blistered, misshapen berries are 
the first signs of injury. 
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This mite is a serious pest in North 
Carolina and to a lesser extent in 
New Jersey. 

Apply endosulfan immediately 
after harvest and repeat 6 to 8 weeks 
later. Do not apply endosulfan aftei 
buds are well formed. 

Cranberry Wee'il 

Adult cranberry weevils are dark 
reddish brown, about one-third inch 
long, have white patches across the 
wings, and have a slightly curved 
snout one-third as long as the rest of 
the body. The larvae have a whitish, 
legless body up to one-ninth inch 
long and a yellow head. 

Adult weevils bore into leaf and fruit 
buds and eat the flesh. When the 
blossoms start turning white, the wee-
vils lay their eggs in the flower. After 
the larvae hatch, they eat the entire 
contents o!" the flower. Crops are 
severely reduced. 

These weevils are distributed east of 
the Rocky Mountains. 

For control, keep fields clean by 
cultivation; kill hibernating weevils by 
burning the trash and dry weeds offthe 
unused land immediately sur-
rounding fields in spring before buds 
begin to swell, 

Plum Curculio 

The adults are dark brown beetles 
one-foirth inch long that have 
grayish or whitish patches on the 
back and four humps on the wing 
covers. The larvae are grayish white, 
legless, and curved-bodied: thy have a 
small brown head and are up to one-
third inch long. 

Adults appear .arly in the 
blooming period, feed, and ;ay their 

eggs in small green berries. Usually 
there is one larva in each berry. The 
larvae feed on the fruit, causing the 
fruit to drop. 

This insect is distributed east of the 
Rocky Mountains. 

Apply carbaryl or malathio using 
three applications at 10-day intervals 
beginning just after petal fall. 

USE OF PESTICIDES 

This publication is intended for 
nationwide distribution. Pesticides 
are registered by the Environmental 
Protection Agency (EPA) for 
countrywide use unless otherwise 
indicated on the label. 

The use of pesticides isgoverned by 
the provisions of the Federal 
Insecticide, Fungicidt-. and Rodcnti­
cide Act. as amended. This act is 
administered by EPA. According to 
the provisions of the act, "It shall he 
unlawful for an,' person to use an" 
registered pesticide in a nanner 
inconsistent with its labeling." (Sec­
tion 12(a) (2) (G)) 

EPA has interpreted this Section of 
the Act to require that the intendcd use 
of the pesticide must be on the la el of 
the pesticide being used or covewrd by 
a Pesticide Enlorcemcnt Policy 
Statement (PEPS) issued hv EPlA. 

The optimmil use of pesticides. 
both as to rate and frequency. may 
vav in different sections of the coon­
try. Usersofthis publication may also 
wish to consult their Cooperative 
Extension Service, State agricultural 
experiment stations, or county exten­
sion agents for information appli­
cable to their localities. 
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The pesticides mentioned in this 
publication are available in several 
different formulations that contain 
Var-Ving amounts of active ingredient. 
Because of this difference. the rates 
given in this publication reler to the 
amount of active ingredient, unless 
otherwise indicate!d. Users are 
reminded to convert the rate in the 
publication to the strength of the pes-
ticide actually being used. For exam-
pie. I pound of active ingredient 
equals 2 pounds of a 50-perceni for-
mulation. 

The user is cautioned to read and 
follow all directions and precautions 
given on the label of the pesticide for-
mulation being used. 

Federal and State regulations 
requirl. registration numbers. Use 
only pesticidcs that carry one of these 
registration numbers. 

USDA publications that contain 
suggestions for theuseof pesticidesarc 
normally revised at 2-year intervals. If 
your copy is more than 2 years old. 
contact your Cooperative Extension 
Service to determine the latest 
pesticide recommendations. 

The pesticides mentioned in this 
publication were federally registered 
for the use indicated as of the issue of 
this publication. The use: is cau­
tioned to determine the directions on 
the label or labeling prior to use of the 
pesticide. 

U.S. GOVERNMENT PRINTING OFFICE . 1911 0-272-361 
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Commecrcial BI E4kUE1 

Gide for North ('AROhi NA 

N orth ( i, olin L is (t),, of the liIti, : litt l 'r'S of (tlll lt-]Cialhighbush blueberries il lhe n'tti. Since the rtop in North ('at'­
lina is earlier than other araLs. a Jgood nmiarkei is usualv availhi,,.

Acreage planted to blueberries has been exptandiig rapjidlv.During the p1ist 25 years the ili(lustrv has iw~s n from 101) acresto more than 4.000 acres with an allnual fiarm value of over $8million. N1().-t of the acreage is in Petnder, Bl ;dein,lupitl, andiSUrrontldilng Sou,)theastet11 Nor'th Carolina colnties; ho\wever, afew small commercial plantings ate fintd ill the western North 
Carolina mouniitains.

Highbush blueberries ( 'aecinium cmwq inl.osi m L. )acCOn t I'rover 95 percent of cornmeitjal tcreaps. Somine rabbiteve blue­

/x Prcscnw arcas of productiomX " '" 5*;" 

I, 

~~~P o s s i b l e a rc asfo r c x p an s ion N ' " . , . . 

Commercial blueberry production in North Carolina is now mostly confined tothe southeastern Coastal Plain; only a few acres are grown in the mountainsof wostorn North Carolina. 
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It is lot surp) i.-,thLat . gt th1.e U) i, t r .-ttl..pint oflfr'uit. , '"11 .t 

A typical commercial blueberry field in North Carolina. 

Site Selecdon 
Highbush Blueberries 

Soil Type-1-viost commercial plantings of highbush blueberriesin eastern North Carolina are growing on either a Lynn Haven orLeon type soil. These sandy soils are ChaLracteriZetl by atl or-gaicimatter content of 2 percent or greater in thle surface .lyer,utoler­
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lain with a white sand layer al)ve an organic lrdpan. The while 
Sandy layer underneLth the topsoil, refTerred to as the A. hori,.on. 
is extremely importanit. Pr)0luction, vigoi, midl Iivabiiity of blushes 
are much higher in soils wuere this A.2 h, 1'i n is present, coin­
pared to soils where it is absent. 

Plantings are also) being grown succe.ul'tlv m .uth'lg,, and 
peat soils. By addliug o-rganic matter to the plo ti ng li,' ail('
mulching with sawdust, blueerries can be grown In uplald miin­
eral soils. Most desirable sils are primarily coarse sands with an 
organic base, open, porous, and with a water tbile It least 14 
inches but not more than 30 inches below the surface. 

, -I... ... 

-4 

Most blueberries are grown on either a Lynn Haven or Leon soil, both poorlydrained Above is blueberry land rough cleared. Notice the drainage ditch at 
the edge of the newly cleared field. 

Soil p'-.,Acid soil (11-1 3.8 to 1.5) SUillY I ()fotV heSt 
growth. However, plants grow w~ellI at even lower liativ jIlpl levels 
found within the blueberryN growinig areaL. Lime is seldomn, it' ever. 
needed. A soil test. by thle Soil Testing Division, Nortn (arli iti 
Department of Agriculture, Raleigh, will determine the aciii 'V 
(p1), organic content, phosphorus, hI p)o"tSsi n1 leVeis. Y(I i 
local agricultural Extension or Soil Conservation office can advise 
you concerning this service and offer valuable assistance, 
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orgaicmer ad h . .. 

Soii typeblueberriesorganic matter, pH, and water table are extremely important in growingThe dead and dying bushes in the right foreground were planted on 
soil not suitead for blueberry growing. 

The blueberry bushes oo the right are growing in soil with optimum pH andorganic matter. Dushes on the left are the same age but the soil has ow 
organic matter and high pH. 
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Soli Moilsiure-Stil noistui re is. a ciLical 'wltIr ill bluebrryprBcic ,lluclwrry I)ISh,,'S .1ret very shl l,qw reeled -'rod will 
hot tole';it e either extrene d11tulght ,11" )Iti4ll 41 l(,ii is ,If IX­
cessive water ill the )oL Zone. (ons.,clito y vhey ieqtll ie' a wll­
drained S.oii but 'w:le which iL i Coiii:,lhsIflOis ture slipply. Ill 
5,fMC il-V!L th isC i itii)ll Ci 1 e Li iitiiti (iV i'g hl il l he 
w'.ter tah)iv al 11 UI) 0 inclies bck)w t, st'i(.t, wii (iiilvs,
C':;Iil.U , tC. Ill o h' lociti(llS, SUlp len iuiltd i'ria ti,,n is it-tdei. 

Indicator l'ants---Pr)bably tilt' best ilndiCltin that lhlnte-lorries 
will grow successfully in a particular location is thaL they or some 
related plants a'e naturally growing there. These indicator p lanLs
include blueberries, huckleberries, wild azalea., gallberries,
laurel, rhododendron, and leatherleaf. 

Rabbiteye Blueberries 

The rabbiteve type is more widely adapted to different soil
types than highbush blueberries, but poor plant growth hasL been
associated with soil pH levels above 5.4. Rabbiteye blueberries will 
not tolerate ',he cold climate of the mountains. They are also more 
drought ald heat resistant than highbush.

Rabbiteve blueberries grow well iii typical highbush blue­
berry soil as described earlier. Modiiy other soils by adding
organic matter, supplying supplemental irrigation, and by mulch­
ing around the plants with 4 to 6 inches of sawdust. 

Highbush Varieties
 
and Their Characterisics
 

Canker-Resistant Highbush Varieties 
In eastern North Carolina, the stem canker disease caused by the 

fungus Botryosphaeriacorticis is one of the most important limiting
factors in producing highbush blueberries. Seven varieties have been
developed by the North Carolina Agricultural Experiment Station 
with resistance to this disease; however, there are strains of the 
canker fungus which will attack plants of varieties that were highly
canker resistant when introduced in the early 1950s. Growers should
consider canker-resistant varieties for the major part of their 
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planting. The, should be aware that canker-susceptible varieties 
reaiily develop canker, decline in pro luction, a-d eventually many of 
the hushes of these susceptible varielies die. 

Varieties introduced for Coastal Plains North Carolina are 
described as follows in their order of ripening. 

Angola: Intro(luced 1951. 

Prtretagje:Weymouth x (Stanley x Crabbe 4). 

Suson: Very early (mid-May)-Usually the first to ripen. 

Fmit: Dark, soft, has good flavor, and ripens over a long period.
About same size as Wolcott under favorable conditions. This 
variety is highly canker resistant and productive. However, the 
bush is very sensitive to soil and water variations. Heavy annual 
pruning is required to maintain bush vigor and fruit size. 

Morrow: Introduced 1964. 

Parentaqle:Angola x Adams. 

Season: Very early. As much as 5 to 7 days ahead of Wolcott. 
Also ripens over a shorter period than any other North Carolina 
variety. 

Yield: About that of Wolcott and Murphy. 

Fruit: Lighter blue than Wolcott, Croatan or Murphy. Much 
lighter blue than Angola. Size about the same as Croatan. Large
and moist stem scar, a mild, pleasant taste and as firm as Wolcott. 
Comparative ease of harvest (shakability) = 94'. 

Bush Description: Medium-sized, slow growing after fruiting 
age. Semi-upright and broad. Has more tolerance to stem canker 
than Wolcott. Fruit clusters are usually borne upright at the 
periphery of the bush. Forms many short fruiting shoots that re­
quire numerous cuts during pruning. Morrow was introduced as a 
replacement for Angola, and is a canker-resistant, very early com­
mercial variety with improved size and color. 

Wolcott: Introduced 1950. 

Parentauge: Weymouth x (Stanley x Crabbe 4). 

Season. Early-usually begins ripening mid- to late May in 
southeastern North Carolina. 
I I| aJl e ,v t'ir LIat ly 110(1.n " hq
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fitsh: Seniupright, large, well-shaped, suscept Ible to bud mite. 
Susceptible to many races of the sLem canker fungus. Shoulh not be 
planted in areas where stem canker is a )rohlem. 

Fruit."Berries .erierallv round, mediun hue, firm to sl thtly 
soft, sub-acid to sweet, good flavor, small sear, does not size well 
Under dry conditions. Comparative ease of harvest (shakability) = 
93. 

Croatan: Introduced 1954. 

Parcntage:Weymouth x (Stanley x Crabbe 4). 

Season: Early mid-season. 

Bush: Erect, vigorous, productive. More canker resistant than 
Wolcott. Pei forms better on light soils than most varieties. 
Tolerant to bud mite and has a short chilling requirement. 

Fruit: Slightly larger than Angola, Wolcott or Murphy.
Aromatic, sweet to subacid, ripens very quickly in warm weather. 
Not quite as firm as Wolcott and Murphy. Comparative ease of har­
vest (shakability) = 98. 

Harrison: Introduced 1971. 

Parentue:Croatan x US I1-93. 

Season: Mid-season several days after Croatan. 
Bush: Semiupright. vigorous, productive. More canker resistant 

than Wolcott. Tolerant to bud mice. Phytophthora root rot becomes 
a problem in wet locations. 

Fruit:Larger than Croatan. Light blue and much more firm than 
most North Carolina varieties. Stem scar and flavor are good.
Superior keeping quality. A majority of the fruit ripens in a 4-week 
period. Comparative ease of harvest is similar to Bluecrop. 
Bluechip: Plants will be available to growers in spring of 1979. 

Parentage: Croatan x US 11-93. 

Semason: Mid-season-aproximately a week later than Woicott. 
Bush. Erect, vigorous, productive. Few short shoots, easily

pruned. Susceptible to three races of stem canker in greenhouse 
tests, but has shown field tolerance during limited testing. 

Fruit: Larger than Harrison. Excellent flavor, firm, light blue 
color, good keeping quality. 
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Murphy: Introduced( 1-.0.
 
/'U,,l(h.. ~Weymouth 
 x (Lan Jey x Craibbe .1). 

a week later than Wolcott.Busbh: Medium-low. spreading, large leaves, more canker resis­tant than Wolcott. 
Fnit:Round to round-oblate, firm, su bacid to sweet, go,)(large but shallow scar. flavor,Long clusters, loose, open, excellent type.Medium light blue. Crops annually and consistantly. Comparativeease of harvest or shakability = 98. 

Canker Sust.eptihle Varieties for the North Carolina Mounlains 

ill 
Stein canker is Is vet not at problem in western North ('arolina orthe northern producing alea.s.

into To avoid impo-ting th,. diseasewestern 
northern 

North Carolina, order p!htLs only from (ariker-freenurseries (New Jersey, Michigan, etc.). The mostplanted variety widelyis Jersey, but severalwell va'ieties lave IIInin tests and 'lrdin c(lrnercial plantingsare described in the molnlaills,brie.y aN;follovs. Mid
For nior detailed descriptio,,refer to UST)A Farmer Bulet iii No. Ia 19. ,iu6,ci-rq (;ro.iy..lI'ymototh.. Vr' early, dark fruit, medium lrge, fair quality.Bush m,-dium size and spreading.

Earlibhu. Ve 
good scar. 

early, light blue, large fruit, firm, good flavor,Bush vigorous, upright. Pollination a problem. Shak­ability = 74. 
Blu'ra1 : Midseason, fruit large, light blue, firm, highlyflavored. Bush very vigorous, hardy, upright. Shakability = 70.

Bluecrop. Alidseason, fi-uit firm, acidic, large, verymedium quality. light blue,Bush average vigor, upright, spreading, hardy,very productive. Shakability = 76.
[e rkcieqy. Latte n-:J,season, fruit ightest l,ue,very iar-. medium firm,medium qualitv, Rush vigorous, open spr'eadiiig. Shak­ability - 81. 
Jersey: Late season, medium size fruit, good blue color, mediumdessert quality. Bush very vigorous, hardy, with some tolerance tostem canker. 

Ideal eae of harvest or eh&kability 100.-
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Table 1. Highbus:. blueberry varieties ranked approxro..ely in order of merit 
foR" certain characteristics 

Varieties Developed for North Carolina 

Season Fruit Size 'Shipping Doegcrt Color Yield 
(Early to (Largo to Quality Oualily (Light (HiGh 
Laie) Small) (Good to (Good to to to Low) 

Poorer) Poorer) Dark) 

Angola' 
Morrow 

Bluechip 
Harrison 

Harrison 
Bluechip 

Bluechip 
r-Harrison 

Bluechip 
Harrison 

rCroatan 
JHarrison 

rWolcott 
LCroatan 

Morrow 
Croatan 

wolcott 
LMorrrw 

JMurphy 
Morrow 

Morrow r Murphy 
LBiuechip 
F'Morrow 

Harrison Murphy F"Murphy Wolcott Wolcott LWolcott 
Bluechip Angola LCroatan Angola LCroatan Murphy 
Murphy Wolcott Angoia L-Croatan Angola hngo.a 

Varietiou Deieloped in New Jersey' 

Weymouth Uerkeley Bluecrop Blueray Berkeley 
Earliblue Blueray .lcrsey Bluecrop Bluecrop 
Blueray Bluecrop Berkeley Earliblue Earliblue 
Bluecrop Earliblue Earliolue Berkeley Blueray 
Berkeley Weymouth Blueray Jersey Jersey 
Jersey Jersey Woymouth Weymouth Weymouth 

Varieti,.s hrackl,ted to ethir do not approccmihlydi fr in tnit characteristic 
Farmer's iulletin No. it,51,U.S.Dept. of Awric. !166 Iltev .dI 

Rabbiteye Varieties 

Rabbiteve blueberries ( acciininni (,.hvi are well knowit t1, 
their vigor ld l)r~d1CtiVettess at can,II be gr)w)1 sutTttessfttlly Itl 
coastal plain and piedmotit An(th ('arolina. They ripet: later and 
over a longer period than tne highbush type. Generally, highbush 
blueberrit begin ripeningf il late May and harvest is coacladed 
by late June. Rabbiteve harvest, on tile other hand, begins in late 
June and continues into August. 

Tw() or more varieties should be plaIte(l to) ell';ure i).ie(l& 
pollination. Rabbiteye varieties with desirable (tlities sUggestei 
for planting in North Carolina are(described in ri pening or(ler. 
See Table 2. 

Premier:Plants will be available to growers in spring of 1979. Very 
early (mid-June). Ready to harvest as the highbush season is ending. 
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Bush is sturdy, disease tolerant, vigcorous ani easy to managze. Fruit 
is unusually large, flavorful and fine-textured. Early blooming
characteristkc often results in spring frost damage. 

loodird: Introduced 1960. Early, large, high-quality fruit, light
blue. Berries withstand shipment well, although the stem scar is 
large. Bush size medium, many suckers produced. 

Imebll: Introdu,:ed 1955. Medium dark blue fruit, rather soft,
and subject to cracking. Blossoms often damaged by spring frosts. 
Recommended only for home gardens. 

Delite: Introduced 1969. Very good flavor, medium blue, large,
round berries with a small-dry scar. Fruit is sweet as soon as it turns 
blue. Green fruit is easily detached during harvest. Columnar shaped
bush with few suckers. 

Southlt7d: Introduced 1969. Firm, light-blue fruit with a waxy
bloom and small stem scar. Fruit resists decay during shipment. 
Bush size medium, productive. 

Garden Blue: InLroduced 1958. Firm, medium blue, good flavored,
and small to medium-size fruit of good quality. Bush vigorous, up­
right, and high yielding. 

Titfblue: Introduced 1955. Firm, light blue, good flavored fruit when 
fully ripe. (This variety will appear to be ripe several days before full 
flavor developes.) Loose fruiting clusters, ease of ripe fruit detach­
ment, and a small dry stem scar make the variety desirable for 
mechanical harvesting and commercial shipment. Bush very produc­
tive, vigorous, and widely adapted. Resists blooming during warm 
winter periods. 

Powderblue: Plants will be available to growers in spring of 1979. 
Ripens 1 to 2 (lays later than Tifblue. The plant is sturdy, disease 
resistant and very productive. Fruit is very light blue, firm, medium 
size and suitable for mechanical harvesting. A good pollinator for Tif­
blue. Time of ripening and fruit appearance are sufficiently similar 
that the two varieties can be harvested together and the fruit 
combined. 

Centur'ion: Plants will be available to growers in the spring of 1979. 
The plant is strongly upright, disease tolerant and bears consistentiy
because it blooms late enough to escape spring frost. Fruit is medium 
blue, firm, medium large and sweet. 

Climax is a recent variety that is suggested for trial. 



Table 2. Rabblleye blueberry varieties ranked approximately In order with 
reference to certain charxcteristics 

Season Fruit Size Doort Qualty Color Bush Size 
(Early to (Largo to (Good 'o (Li1ht to (tarGo to 
L,1o) Small) Poorer) Do.k) Sm.i) 

Prumor P.omier Doli:e Powderbl'je Garden Blue 
Woodard Delet Premier Tilblue Centurion 
Homebell Woodard Woodard Premier Titblue 
Delite Tilblue Powderblue Soulhland Homibell 
Southland Soulhland Ti~blue Woodard Premier 
Garden Blue Centurion Garden Blue Garoen Blue Dolite 
Tifblue Powderblue Certurion Centurion Powderblue 
Powderblue Homobell Southland Delite Woodard 
Centurion Garden Blue Homebell Homebell Southland 

Propagation 

Commercial Highlush 

I'Iost commercial highl)ush blueberries ae repro)duced from 
hardwood cuttings. (Softwood cuttings as described for rabbiteve 
propagation also root well.) Ilar'dwood cuttings are takeit during 
the dormant season (late winter). Make dite cAti ngs from previoius 
season's growth. Select ounly vigorins, disease-free shoots, rem ve 
wood with fruit buds, and make cuttings 4 to 5 inches long. Avoid 
winter-injured wood. The best cuttings are made from mature. 
vegetative wood about the diameter of a lead pencil. If the shoots 
are cut by hand, make the lower cut just below a bud and the up­
per cut just above a bud. Cuttings can also be made i)il a bench 
saw. Tie the shoots into bundles and cut into 4- to 5-inch lengths 
without considering the position of tie cut with respect to the leaf 
buds. When long shoots are available, saw cutting saves labor 
with Only a slight re(luCtion in rooting. 

Shoots collected and made into cuttings in March can be stuck 
directly into tie propagation bed. In larger-scale operations the coliec­
tion of cutting wood is started in February and stored at 35 to 400 F. 

•in 	 plastic bags lined with damp sphagnum. Following unusually 
warm winters, refrigeration of cutting wood prior to sticking in the 
bed will cause more uniform iearing and improved rooting. 

Good drainage is essential in the rooting bed. Raise the bel -1to 
6 inches off the ground and support tile L)ttom with hardware 
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Tender new sho,ts and le",aves develop rapailly o the cnutin~s,roots do not appear until ,ihout uit'veeks after stickig, i)o tit al"lothe Cuttinvs to wilt during taife riod hefti- rots have frit d.Wilting of th cuttin..s even for arooting percentag(.. 
short period seriously Ir,'(i(a'.,sIn addition to themaninig atietiiatethe media, a windbreak around 

nstre i
the bet]. shade, and inisti ug o'sprinkling will hell) prevent excessive moisture loss iroz the plantsand subsequent wilting. Lath or Saran shadeIproviding 50cent reduction in light intensit. t- t))tper­

or sprinkling 
have been used successfully. ,\istinv(uring perio(ds ofbeneficial. high teniperature hav, provenUsuillY, cutings will root by June. This is indicated bysecond flush of nt:wv agrowth. Leave these young plants in the rooting,bed until winter. Fertilize lightly .tOer te cI-tit.(us," flly about July (re I'wll rooted1). A good fertilizer is I pound of amnioniurnph, ,piate dissolved in 4 gallons of water per 100 square feet of bed
applied every 2 weeks until 
mid-Aagust. Rinse the leaves with water
immediately after fertilization *o prevent 
 injury.Remrnov the e'tti(, tin hurii--nlll'sel" " "oV.18 iies g and plant flin iii
 

tilize with 100 t, 
pt. AbutS a niouth af'iatliit
n) ,,uii(s i,,r .;r( fe'-I ,,If l1(1-' '11­peat Vemt' - ,, ] -' -10. 

, -I t l \'Weeks illiti
nli-Augrus, l'Xtflidte VlV iiill'ing (11-i-
a lilicatt niIll­eli illt i nltrol weeds has titah'd I illcittin(l s (giass alnd leaf sl)nt diseas,,s thrnughtit the,sum­mi. Nuiseiy-gi.,tvi plants shaIttIId

be transplaited have nriale slifficienit if"wtth toto the field the following winte. or early spiilg. 

Rabbiteye 
The method for- rooting cuttilags of the rabbiteve v\ari,ties isvery similar to that of comniercial highbush varieties, witila fewexcept ions.
Generally so;'t\vH,,j cuttings 
ale takenil ill ayflush gl'()wth firstbecontes lillitut-l', wiitn tilt,e iu gh to, stick tiltmedia withOut Itr 't inmLtiito til,,t.()thlms
i lei(li i atnd briakiiig. (litingsfnrom sec(iind takeinflish Irr)' vth that has Icacheddescribed the stage ()fniattlritVpreviously root well.occurs before 

also but little plant develhl)reltcold weather. Using only the most vigorous wood,make cuttings 4 to 5 inches long. Remoave the leaves from the lower 



half of the cutting am I place immediately in the roting bed.
 
MaiLLii huriidity' near 100 plercet 1 mist mzzles that de­

liver alout 2 gallons of Water per hour at :10 pounds p 
 .lrt'sure. 
Six seconds of mist every 2 minutes has Ibeen satisfactory. No
 
misting is needed at nigit or on 
very humid days.

When cuttings have rooted well, graluallv reduce misting and
 
allow the planLs to hldllen. Water only when the surface soil
 
becomes dly. Plaits may be left in tt bed 
 for p)otection during
the winter. Grow rooted planlts at least a year in a nIUr'sen), row
 
before moving them to their permane nt location.
 

Planting 
Soil should be well drained and in good tilth before planting. Level


the land to eliminate any 
wet or low areas. Before fumigating and 
treating the soil for insects and diseases, contact the Entomology

and/or Plant Pathology Departments, N. C. State University,

Raleigh, for suggested materials and procedure.


Transplant any time during the dormant season (late November

through March). Set plants the same depth or slightly deeper than
 
they grew in the nursery.
 

Set strong-rooted cuttings or nursery-grown plants 4 to 5 feet apart
in rows 8 to 10 feet apart. A 4- by 8-foot planting requires 1360 plants

per acre; a 5- by 10-foot planting requires 870 plants per acre. Closer
 
spacing will give a greater yield 
on young plants if your equipment

will allow this closer spacing.
 

Rabbiteye plants are more vigorous and grow larger than high­
bush. Generally, they are planted 5 to 6 feet apart in rows 
10 or 12
 
feet apart.
 

Fertility and le -flizers 
Blueberry bushes respond to applications of the iroper fertiliz­

ors. Because of their limited root .ystem, ti v need frequent fer'­
tilizer applications and are injured if too much fertilizer is applied
at any one time. For efficient utilization, fertilizer must be applied
in the region of the roots. The reg-ion of absorbing roots generally
extends as far out as the branches. On established plants, fertilizeshould be uniformly spread in a broad band down the plant row. 
The branch spread will detennine the width of the band. Fertilizer 
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dropped in lumps or piles under tile bushes can caus, sV(Il.ds r(Mit
damage and possible bush death. Sptci.l care must li taken hot 
to appi' heav colcentrations of fertilizer over the root system (of

P1 knts. 
Befo, _ planting, have a soil analysis made by the N. C. Depart­

ment of Agriculture, Agronomic Division. Raleigh. Use this 
analis as a uide in building and maintaining lrtilitv in the
soil. To ensure adequate soil co))er apply 5 pounds (of actual, 
cop~per per acre before !;ianting and repeat ev.i-v 5 Year.s. Do 
apply lime or fertilizifrs high in cacium or sulfur. 

not 

Fertilizer recommendations in this circular are based oin the re­
suits ;cf field tests in North Carolina. The bushe; in these experi­
men t, wei c planc in rows 8 feet apar'. At this spacing, there are
5,445 iinea: feet of' row per acre. Use tif, recontflen'd'd a 11Oui t o1f
fertilizer on 5,445 linearfeetof pltant row iadepe'dent of bush and 
row sparing. Determine the amourt of fertilizer to be applied to
100 feet of row for calibrating your spreader by usin-g the follow­
ing formL.... 

pounds of fertilizer desired per acre 
54.45 (hundreds of linear feet of 

= pp'.,n)(s to ap)ly 
pter. 100 linear 

row per acre) f ct of row 
For example, if you want to apply 200 t)(iunds of fertilizer per acre,
divide 200 by 54.45 and find that 3.7 p )unds per 100 feet are re­
quired. 

200 pounds/acre = 3.7 pounds per 100 feet of row 

54.45 

Calibrate your spreader by measuring and marking 100 feet andadjusting the spreader to apply the desired amount. Catch and
we* h the fertilizer from the spreader and adjust the spreader
until the desired rate is applied to 100 linear feet. Be sure to op­
erate the tractor at the same speed when fertilizer is applied in the 
field. Once iw rprealeris calibratedb! this Uiethod, th(e appliea­
tion rate iwill be correct fior all row slpaciwgs wit/ utfairtierad­
justmtent. 

As the spacing between rows increases, less fertilizer is required
per acre planted to blueberries. If your rows are 8 feet apart, order
enough fertilizer to apply the recommended rate per acre of lald
planted in blueberries. When rows are 9 or 10 feet apart, order 89
and 80 percent, respectively, of the recommended rate. 
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rot hav beomtwo applications ot t":firs of.groth Up-;pt least resalihdfertilizer mustAfebe applied each flusyear. 

thr fertilize 
roots have become reestablished. After the first flush of growth, ap­
ply 100 pounds of 10-20-10 or equivalent per acre' and repeat everyor 

Ta e phnuin y never newly planted tshes until the 

to 6 weeks until mid-August. Extend application interval during dry 
periods until rainfall or irrigation has totaled 4 inches. 

The(eco yar apply 200 pounds of 10-20-10 poui ,alent peracre when new growth begins in the spring. F'ollow the t)lanting 
year timing and rate sch~edule for the rest of the sei:moti. 

Onl hearinq planzts apply 300 poundus per acre of 10-20l-10 or 
equivalent two-thirds prior to b~h om :uul one-ti rd .1 tt6 weeks 
later (early I'd y) A;ply 30 pounds8 N Iu r atcre (100 p u udts if 

ammonium nitrate or equivalent from other sources p)r acre after 
harvest) if growth is poor. Use a complete fertilizer after harvest 
if soil phosphorus is low or leaching has been severe. 

Cultivation and Weed CO. o% 
Blueberry bushes are very shallow rooted. Ninety percent of 

their root system is in the top 6 inches of soil. To avoid damage 

Onehundred pounds per acre toeqUiVaient to appIroxi et'yIt cup per bush. 
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to the r'ook, cultivatt, shl;hw as s nl I'l,V" 'Is i . ct­l;.t o Co ll ri,w vv .d ~ . ' it Stil'I -f I:,t l .and F irvpitn i ,,i t , ,, i t-­

hl)it h- il, LitLis' ig' i., IW itiit',i.,,i iL.,'XX;j'isu t, tuj tile 
st0 il sIi1(i its oNidatioiin itinJstii 

(' %klll ,
C h ; Wcod'( l'li'~o ot.kl ~ist ,(] Sl 111I'I]Vl ;t C(Illl­

itrl'iil ii ill Nii I'iii i)ohll;t. pi'tCti : a'Ls .S(inlk' t.,iIt Ic using 
che ita l.e as w> .w;iiI,,,) ! ,ilind li winter; :2) 

L.- Llboi :t 0 d ist iico st s al- l io 6tiii 
A 15i(1akilt\' g o f 'imr ic;il iS t he ie f iuju ryVw'd CiM Ytrol i fiiai 


to plants if u1sed in irpil
 
Infiri'nat liii (iii 
 l %'htdii'lw''ii cIlitr.(l is h-iiig dtev lpll (dralil.
 

ly'. Therefoie. it will lIe updl:tr(i trli iuhlishOd ill
'tel . the North 
Carnlina ,'qriciltur(il ('hwmical lonul, .illd ldi., availale to
 
glo\ei's thr'oui h N. .Late i-tksitv d COUlnItV
C -'ni% ii; iiciii ;LtrlijCU­
tural Extension offices. Be extrernelv careful when using herbicides.
 
Read and follow label diirectinis cxactly.
 

Pruning 
Why Prune? 

Bluelwrry hus Shes telld t0 OVerbeLt'r ifnot lplneld ()veritearing

resUIts in small, t)o i'quality fruil and may shorten the life of the
 
plant because r' iinjtlrof gl.el (droutll di'ring periods of low 
rainfall. 

IPrunillg initiates new, vigro.us g1W tLi oil which next ealt's 
fru it is hoirue. This new gi w'vth is also needed fortrejuvenation 
of tile plant. 11)addition. colrect pi-utiig remnoves .iead wood 
which may harb to diseases aild insects. 

Moderate to pro iiiug reduces the crop, ibireases herry
size, and shifts the riplninpig perio(d flttward so that the fruit 
ripens in a sho'ter pcrriod ()I' time and earlier than oillightly
pr-uned bushes. light ptrlii ng results in a hlng season of ripen­
ing, small fruit, late hairvtsts. and fior ftruit pet' plant. 

How to Prune 
ProlI(' Yolqi!, plntiIs s(o S to establish a large lbeuaring area ill 

the shortest pss ile time. Remove all fr-Uit buds immediately 
after planting and each year the year in theuntil third field. 
Prune moderately heavy at the bcginning of the third year in 
the field to stimulate strong, new growth on selected canes. 
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Mature highbush plant bafore (left) and altor (right) pruning. 

11-7 ntce a 'i q /)1(1 t t So ,1 is tt h Le he Il iWT I d-,l Well diis­
tr'ibuted onl the pl ant., liv wise selectionl of canes and lateral shouts. 
Start by making lagshapjing Cuits'. Remove atll low-spread inig 

branches and the oldest, weaker canes. Cut back upright "bull 

shoots.'" EssentiallY, You have-( now automaical lvNselected the 
remainin g, mo.e Uj~rIT.. CatteS to near nex! sason and thle 
following season's Crop. 

Onl the remaining canes. sve' ' d vllivh out the s'orter. 
weaker shoots, leaving enough of the thick lirMOLS to heathe crop) 
anld provide niew grtlwth. Fl nilv. lip ihack lung friting shoot-s 
to leave fou to six buds eftad a lti'Ifruit size. Fritingg 
Clusters should have noughw Ile ves arletund the to prtodle (t 

quate food matei'als (mostly sugat rs Ip)ir 1. he elloping fru it 
but not enough to overshade the f'uit, Or to e(i sprity o'llstCut ce 

coverage, or to hinder ha'veS' igig O)erationts. 
Blueberines ae boi.e On I-year-old wOOd qpevious seas011 s 

growth). Pruning, therefore, regulates notonly the citiel itt sli ing's 
crp but ide fI'ui tilg )tential Of the following year. Prun severely 
enough to strengthen the plant so tit SL'ficieet sW giowth is 
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t Crol) tLilt' 1 1 0(w)illg spring. ( ;lII­
pr.Gdltld lhth llt-NIt s finnier for 

eridlv, 11,k bu.'cs rDequir.' 0ie' .,I'11P /DP? ilU l t"(11 "/f Or 1s 

eavv :n g cause thicker atid more leafy shoots than
blshes. , pti 

late developing shoots tend to set 
light pruiling. These thick and 

fewer fruit budis than e:arly and weak shooLs. 

Renewal Pruning (R,!cjovenalt i(nm
 
at thei,"


When hlue rlrv ';ushes arc . to JJ ,,earsold, they are 

peak. At this point, renewal growth (new growth
productive 

at or niear the ,:ound which later provides the main 
arising 

a minimuim. Production0f tile )ush) has rachedfrlmetwolk 
to year 1less new growth

will als) (ecline markedly from ',ear 


Before yields decliine too much. maKe somv pro­
is stimula ted. 

to rejuvenflrte til' j)lllt and 
vision eithner before or at this point 

prulong its productive growth. 
weak or disis&ed canes entirely.

To renew old bushes, remove 


Cut tile iemai ning Canes back to a strong lateral or to within 1 foot
 

will usually (levelop from
branchesof the ground. New, lateral 
new bush frame­is from these new shoots that a

below the cut. It 

Wi 'k is oeveloped. 
metihod of renewing old biuses ruCrpe en yields for.
 

1 or 2 Years, but the 1)1lants shoud 111011 iieal' several mu le good
 

Crops. i owever, whell rejuvenmtion beconmes necessary, consider
 

Ti is 

systematic replanting to newer and better varieties. 

Ir-igration 

Rainfall data have been collecte(d since 1928 from Wilmington,
 

W illard, Sout hport, Lumberto, and El izabethtown, North Caro-


Iina. On the average, late April, May. a3(d early Julue are the (Iriest 

for that section of Notth Carolina.
months of the glow'ing season 


use rate itlanslpiratill) 
 iseva'o 
During May and Jile, the water is 

M av, an1d 
the highest Of the year, averaging . .14 iinch per( day in 

forcritical moh-iturelperiod
0.17 inch per (lay in ,1une. Another 

blueberries is August and September when bud formation is occur­

are normally higher during these months,
ring. Rainfall amounts 

tothe average of once every 3 
but long (Irought periods occur on 

4 years. Because of their shallow root system, blueberries require 

'nng Specialipt. 
,,tiir, pepumid by Dr. It. E. Sn"d. lfili, gicaJ and Agricultural [.gi)lt 


I Thin 

N. C'.Si |i, 1J1Iveity. 
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1 alloit Iilltcl (I",water per kvol 
Se.V;M 'il"Itl 
lietwl 1,i i s ' dillrilig th, grolilng

llll, tlithll Cii'llid'l M'"iI'ig+ilill. 

Irrigati(Jin is v:itileh, inlrieny x%avs:
 
0 llight' lb vri' lml }; la ih,.l-iis
Yields, ,tt it.%:lIldl e vc 

he ilbtainti. 

e ee ints (til be,kent ilidVOctl iilg ' .l' i ii t 

itl' V alen lVI V ' i ' 11 n'l ii ie u I d W k-.L t t; it 11111 '1 1t 11 11ii+ l

inISVt , M.Lg t[;-0S', ul in1.,iII k 't,,I I I;IlI I; )11'LitI1Y .t e 1 g 

0 O Vt -lHhILiu I l IIk IT II~ligL.[t i(bl C l bV't, I t'l illl 
freeze, lr'otectiiml. A li ici itlrll~e (t,+lil(.1t iO i I iticil Pll," 

t( 'i .;II l't'o!+-)t 

is3.I'I.'. v ill iwo p l itet ion I(, 2' Iti 2.) F. iii ldc c'iiili in , 
ifIlti wivsl. A s ctial liJtt iil,luijii kh ri sl tthlil ,.t i.s,iLzi-t 


s til
a1d the appi clItioil ston ( lbe Colltiti 1 I1t, ie il titmpoila­
goes " ICCture, outside the, field alboe 82". ;nI ? i01 1 !'1 

plant has me('t(d(. 
The principle of frost aitl lr tiiz,pi-twtt.ioin ti.itl'tlI, ll,,i 

irrigationl is that vatel gives oid h,;tt at itfl'.es. Asl,. as 
liquid Watter is ;aL)l)lie(l the t ;dll I*i'vz­to pl)tlit ints titirilig 
illg COldittiols ialid ;a;the ice Melt., bissoIniLl. ,tlit lil.s 
will be )IrOtectt.d. B (et01ail1 ;II ;il il0tl itl aild( 1 W'tll It l 
reliable ilrigiltioln tqul relite b tOrie tligIcon1itl11atteritig .'l,.Si 
irrigation. If tie applicatioll o \vater slops whilt icv is oil tlit 

bush, more dallige is likely to ocCur thaii i1 iiIliei• irlriga­
tion had not, been used at ali. 

... ," ....- "• ."
 

I+ . - .
 ,,+.-..­

1.., 
a .2 

Adqut oisture is important., bush..,, -l Th othe lfwairgte. Th 
lb" *. . . " 

125bus on:""-tergtithsaefedhddeofdohtile tryn tI, omtr.- ; .
 

Adequate moisture is extr~mely important. The bush on the left was irrigated. The 
bush on the right in the same field had died of droutght while trying to mature its 
trit. 
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0 Plantings eCa l)lheItI Oil well-draiild, mire desirlIh,
(ils, rather tlil (hoptdir (li na;turalix' \iVt Ol ,OrlyWO[

draield ;,)ils ti carry plaiits througil a droiught perid. 0I­
tilunm :oillOist Ure is possible wit h supplemental irrigation 
and su rface :lld/,w subsuriface (irailltag. 

Irrigation '(quipment
 
l',lil)e'rits caln b)t
pt~eM;tnenlt irrigaled using etlhr pOrt.abt, solid-set ilrsprinkler" i'rig~atim equilpntvnt, seli'-prqpviic d g~un­

traveller systens or with driI) irrigaitioi. The p'rtable s:.ystem hitsabove gro'und alumiui lateral lines which are moved iOneOr" more
times per dax' (lring the i l'igationl im-ul. The slid-set syst em
 
uses ab)ve groolid small diametel aluminun latioiil lines and

small sprinklers on the elitirle acreage 
 ( be irrigated. The mna;in
and supply liues for both of these types of systems ina' be either
 
aove ground or"uLdlrgrounl.
 

The permanent consists
system of underground laterals akidsuppl' ies wi th (Cllyx the sprilklers :L1d risTs ab ve ground.
The self-prope!hed gun-travele' systern is it unlit desiglne(l to ir'i­
gate fairly large areas. It consists of a 
 single gun sprinkler mount­
d a roul-whee! trailer.Xn i Wiatl' is sUn)J)'ied 1)eV ;a flkhXible, i'u1bbel


hose. The imit propels 
 itself th'ough the field. Normally an area
 
from 800 to 120 feet 
 long and to wide200 ,20 feet is irrigated

with each traverse throug h the field.
 

Drip irrigation is a relatively 
new type of irrigation. It consists of

hose with external emitters attached to the hose or hose with integral

orifices. A line of hose is laid down each row of blueberries. Applica­
tion rate is very low, on 
 the order of 1.5 to (3.0 gallons per day (gpd)
per foot of pipe. The system is operated for several hours daily or
 
every other day depending on plant water need 
at pressures ranging
from 2 to 30 pounds per square inch (psi) pressure.

Clean water is a necessity for drip irrigation and filtration is a
major compnnent of the system. The major, 1idvantages of drip
irrigation are maintenance of a uniform moisture suppl 'v to the
plant roots, reduced water and.1sagpotentialIly in(reitsed pro­duction ; compared to other types of irrigation.
 

The initial 
cost of the portable sprinkler il'rigiatti s'stem Will
Le less than the permanent system with the solid-set system beingintermediate between the po'tal)le and permalnent. However, thelabor cost will be greatest with the or)table system. The cost of the 
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self-prox l led gu n-traveler system, where the acretg% to he irri­
gated is .10 acres or more, will be ahmlt the sine to snwlhat less 
than for the portable system. I[a.lbor rt-quiremenits will be hw, 
intermediate be.tween the solid-set ani permalliit Sysems. i'­
ever, operating cost will be higher because of the high ipelriaiin 
pressure retuired. The inlitial cost of the drip irrig atiil sVstern 
wili he aiu t lt, same as that for the portable system. e-v,o-r 
quiremezits will be low and operaLting cost will be hower th;,n for 
any of the other types of systems beause i' the 111w operating 
p reussu re. 

The permanent irrigation system should Le considtlered for young 
plantings of blueberries because of the potential laimir savings 
during the life of the planting. If there is a need i )r frost and freeze 
protection, this protection can onl i oe accomplished with the sollid­
set and permanent systems which mIust be (lesitgnted to opt rale 
cver the entire area at one tine. 

Aluminum tubing is thte only material recontitendilN for above­
ground sprinKler irrigation Ii nes. Below-ground Zpri n kl Ir irriga­
tion lines will be either poiyvinyl chlorid- (iPV(C) plastic pipe or 
asbestos-cement (AC) pipe. For dri p1 irrigation,. ;nJv,-glorlud 
lines will normally be low density, high-carbon polvethvleu P') 
tubing. Either 1)VC, AC, or P 1,-pipe call Ile useI behlw g1rltk. 

Medium pressure (40 to 60 psi), iedim galhinagi.. (5 to 21) 
gpm), single -I- doublt- nozzle sprinklers shoul be us.kd foM'po1t-. 
able, solid-set and permanent sy.stems. 

Normally, single-nozzle, low-gallonage sprinklers w.l be ased for 
solid-set and permanent systems. These can be used for both irriga­
tion and frost-and-freeze protection. When operating the system for 
frost and freeze protection, the pressure at the sprinkle- should be 10 
to 15 psi higher than for irrigation. The sprinkler used with the self­
propelled gun traveler should have a capacity of 150 to 500 gpm 
operating P. 80 to 95 psi. 

For the fixed sprinkler systems (portalble, solid-se" anld pelim­
nent), spriiklers can be placed in the field oil a square. rectaLiini­

lar, or trian'-ular pattern. S pacilng betwten spirinklers alti he­
tveen lateral i nes will dlepell(I sewlewihit oiliveli.gte winil conidi­
tions, vith tithe ;pacilig decreasi ig .Ls t'e averige win(d spee( 
increases. Howevt r, i(ler no 'onditions vi L. l.t'i;lr spiLCillgS 
should the distnc , between laterals and s priiklers vxceed 70 per­
cent of the rated ;prinkler diameter. Fi'or sq tiUC or rec timWuLglar 
spacings, t.he dist:nce between laterals and sprinklers should not 
exceed 60 percent of the rated sprinkler diameter. 
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The pump to,be used willeelici oilfac', sonrces the water source. For su r­of watt'r, such iL impotmuideld .ts,al ad streams, 
p l, excavatlel p 1itldsa straight centrifugal or self-1 , riming centrifugalpump will normal l 

cooled ga 
be used. 1,ower maj"bean air-coled or water­)line engine, diesel engine, or electric motor. For groundwater, where the dynamic water level is more thanthe surface, either a 

15 feet belowvertical turbine pump or submersible pum)
will be used. 

Zlarvesting and Sorting
Harvesting of the commercial highbush blueberriemid- late begins into May in southeastern 

through North Carolina and continueslate June. Peak harvest usually occurs during the first
2 weeks of June.

Rabbiteye blueberries begin ripening in late June and continue
into August.
 

Hand-Har esting. A 
 particular highbush varietyharvested is generallythree to four times at approximately weekly intervals.Unless special conditions demand. more frequent harvests are in­efficient and less frequent harvests result inoverripe berries witha poor shelf life.

Haivest all fully ripe berries so 
that berriesoverripe by the next left do not become
harvest. Pick the fruit carefully
damage the so LSnot to"bloom" or light blue color of the fruit. Handle the
fruit as little as possible when harvesting to 
miniimie bruisingand the spread of organisms that cause fruit decay. Do not drop
the fruits more than 3 to 4 inches into the picking ,ontainers.
A good picker can halvest LIp to twenty 1 2 -pint flats per day ifthe crop is heavy and the bushes are of optimum size.a poor crop or tall bushes, this rate could drop to six to 

Inevent of
 
eight flats
per cday. Generally, 10 to 15 pickers per acre are nee(led (hrlingthe peak of the season. Pickers are recruited by the grower wher­ever available. The grower will have toto recruit based on 

decide how many pickershis acreage, size of bushes, and exI)pecte(d yield.Many growers operate buses to transport Pickers to the farm.
Mechan ical Har'vesting. Over the years, labor ha. tended to de­crease in availability, decrease in quality, and increaseIn an attempt to in cost.reduce the costs and problems ass(wiated withhand harvesting, many growers have turned to mechanical ha­
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vesters. A single mechanical harvester c.11 replace 111 ) to 100 ha; llI 
pickers. The cost per pound of fruit harvested is usia liv reIuct'I; 
however, many new problems have leen created by mtchaLnic.l 
harvesting. 

Mechanical harvesters (etach berries by vibrating tht bush. 
The vibration priniciple of harvstin g is gele'allyNsuccessfll be­
cause greell berries are attached to the bush mtre securel , than 
ripe berries. CT'Lfuli machine a1djustnit'lit makes possible theire­

moval of a high percentage of the ripe fruit, while most of the 
green fruits remain oul the hush. to ripen fOr a futul't, har'vest. 
lowever, removd of green fruit is a serious pr iblem early in the 

harvest season and on varieties with tight fruit clusters. The uist! of 
hand labor to remove fist-ripened berries on the bush is oftell a 
means of reducing the loss of green fruit during the first machine 
harvest. 

Machine. iarvest overripe, shriveled, soft, diseeased, insect and 
bird-damaged, green, or other fruit that a good hand picker would 
normally drop on the ground or leave on the bush. Overripe and 
damaged fruits, when mixed with high-qualitv fruits, are difficult 
to sort. Hand-harvested fruit has traditionally been picked from 
the bush and placed directly into pint cups. No additional direct 
handling of the fruit was necessary. Much more handling is re­
quired with mechanical harvesting. Bruising occurs each time a 
berry is dropped, squeezed, or rubbed. Keeping quality (shelf life) 
of the fruit is reduced in proportion to the severity of the bruise. 
In the mechanical harvesting and sorting operation, bruising can 
occur at any of the following operational steps: 

o Fruit-machine contacts during detachment. 
* Impacts with branches and catcher. 

* Rubbing and bumping on the harvester conveyor. 

* Drop from harvester to field box. 

* Dumping of fruit from field boxes onto the air-blast sorter 
conveyor.
 

* Bouncing over the air blast. 
* Rolling onto the inspection belt. 
* Contacts with sorter's hands on inspection belt. 
* Drop from inspection belt into pint cup.
 

The following measures will help reduce bruising:
 

* Harvest during cool periods of the day (morning or even­
ing). 
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a Avoid execssive hush imnpacts ;rid vibrathin. Adjust
chin, vib)rat ii Iii the millinlijum level requi red to reno)i 

ma­
'tripe 

fruit. 
" Minimize distance ididiOli from harvester t)field cOntainer. 
SI)o not fillfield CO)titillerLs a depth Of"mortIL4t 	 thaii .1t) 5 

inches anid do nut levei the berries in the Conlliiel'.s with the 
hanids. 

s 
* 	 Use a sOCtlyNU )ispentiltrailer (Or truck to reduce bru L.ing 
on 	the way to the packing h(use. 

Iandlhe and durnp field con uiners gently. 
Limit fruit depth to 2 inches on the feed conveyor of the air­

l)hlwt cleaner. 
* Adjust the air v'olume of the air-blast cleaner to avoid lift­
ing and dropping ripe fr'uit more than 1 inch. 
• Do not allow individuals operating the inspection belt to 
rub or squeeze the fruit. 
* 	 Minimize the distance of drop from the inspection belt to 
the shipping container. 

Research workers art, investigating many'v ethlis iifi'(rlecing
tle_ a11ouLt OfiWiiLisiig ;ald ful'lit(l'n itge thitt ('curs as the re-sult 
of mechanical harvesting and sOrting. Catching and haudli ug the
fruit in water is one method that afford; an imIro)vemeilt. The use
of light to measure Ilue pigments (which increase as fruit riiiens)
is a reliable method for detecting overripe fruit. Fungicides and
hot water treatments have reduced the decay of fru'iit. I "a method
for removing bruised fruit can be developed., the ouality Of ma­
chine-harvested fruit for fresh market sales will be greatly im­
proved. Although mechanical harvesting and packagiing equil)
ment is expensive, every grower should become familiar and keep 
pace with developments in mechanization, lie should use such 
developments in his enterprise when and where Ihey will make his 
operation more efficient. 

Samitation. Remind emlhoyees that they, are hand)lng a fo(d
product. Demand cleaniiness an1d sanitary habits among wikers 
that come in contact with the fruit. Constant supervisin of the 
harvesting and pacbaging operation is required to ensure a wh(le­
some and h igh-qualitv, product. 

Many opportunities for fruit contamination occur during me­
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chaLli( al harvsting and sorting. .Juice from verri4. -Iisetd L1L41 
split. fr uit.-; ,t st.i, fivll ,o t:ilters,,vak.s41n1to, her fr-uiits, tle ha,rv 
:Uld tile l uilnii. l)avey-'ausiti g slres nirnsorting ju diseasvd 
bierries contamniate the juice. Every healthy ber'y that conies in 
CitaLet with the contan i iaLtedl juice 'u n, rr:i4s Or VIpliplllIt si'­
faces xill also lit.i feted with the deciy-c:Lsinig orgnism. Anv' 
equ ijilelit )1 coltaiiers that col(e illcontact with the fruit must 
l1,ket len. i.Lresters should be cleaned at least twice a day 
aitilortill eluipmenit much more often. A solutio of 10i),rocnt 
lauLIdrv" bleach (5 to (1percent soxlium hypochhorite) inwater will 
disin fect the equ ipment and containers. 

Preventiou of infection through proper saiitation is an effective 
method for cont rolling fruit decay. Once infect ion [.L oa'curcred, 
the fuilgus, grows into tile friuit very rapidly .',albegiits breaking 
down the fruit tissue. A fungus cannot be reached by chemical 
dusts or sprays after it has entered the fruit. Any treatment dras­
tic enough to destroy a fungus within the fru it usually will also 
destroy the fruit. 

Rtificration.Cooling the flruit after h'1,0'est retins ulity aml 
prolongs shelf life. Cool as quickly as possibie to .10' 1". or lower, 
but not below 82' F. If cooled promptly and kept ('01, quility 
bluebwerries packaged rT'ady for i'etail sale can be expected to hold 

.
up weli at :12 F. for 2 w.'eeks and at 40' F. for 1 week, hut oi11ly 2 
days at 70" F. 

As is common for Most fruit crops, mechan ical 'lyharvested blue­
berries to date h'ave been accepted much more readily bY proces­
so's than by fresh-marketing outle;. Only by carefully observing 
the recommen'ations just mentioned for regulated operation of 
mechanical har'vesters, handling, sorting, :;anitation, and disease 
control can consideration be given to sending mechanically har­
vested blueberries to the fresh market. 

Diseases, Mites and Insects 

Diseases and insects are problems wherever blueberries are grown. 
Injury caused by mites is also important in the southeastern United 
States. All commercial growers should follow a rigid spray program 
beginning in early spring and continuing until fall. 

In North Carolina the most destructive diseases of highbush 
blueberry are stem canker, stem blight, stunt, and foliage disease. 
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Refer to N.C. Extension Circular .166;. IMhwhtrrY Dis.r's. i. Nrth
(Or,,lin. for descriptions and -ontrol Measures of these and other 
blueherr di seases. 

Generally, rabbiteye varieties are nmore resistant to diseases and 
insects than highbush varieties. As more plantings of the rahbiteye
type are made, the need for pest. control nleasures will probably in­
crease. 

The blueberry bul mite is a major peSt in North Carolina. Eeifing
by large numbers of this inite results in failure of buds to)grow ia t he 
spring, thereby reducing fruit yi L.insects causing direct (lamage to
blueberry fruit are the blueberry maggot, plum curculio, cranberry
fruitworm, and cherry fruitworm. Insects that attack the buds,
leaves, sterns, crowns and roots include caterpillars, beetles, sawflies,
leafhoppers (that spread stunt), scale insects (that weaken the plant),
stem borers, rootworrns and crown girdlers (that may completely kill
the plant), and even termites (that sometimes attack weakened 
plants). Refer to Experiment Station Bulletin 427 (Revised) Insect 
and Mite Pests of Blueberrl in North COroninn, for description and 
control measures of these and other blueberry sects.

ThA blueberry grower should plan to protect his plants by becoming 
f ',iar with and learning the control measures !gainst all these 
oests. 

Each year the Entomology and Plant Patholo.y departn.,nts, N. C.
State University, review recent research and demonstrational work
and publish current insect and disease control recommendations. 
These spray schedules are available Crom both N. C. State University
and the local agricultural Extension office in each county. 

Conclusion 
There is usually something challenging about growing a new 

crop. Many people have been tempted to grow blueberries who 
did not have proper gro)wing conditions available. BlueberrN 
growing, especially high bush varieties, is highl' specialized, de­
manding very exact soil. rnoisture, and climatic conditions. 
Prospective growers shoild acquire all avLilable information 
before attempting to grow blueberries;. Consult successful growers,
experiment stations, and agricultural extension agents for advice 
before plantinig. After you have decided to plant, use this informa­
tion wisely. 
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Diseases and Arthropod Pests
 
of Blueberries
 

Introduction 

Blueberries (Vaccinium spp.) are native American plants 
valued both for their delicately flavored fruit and for their 
ornamental qualities. At least 10 different species are 
grown for fruit in various parts of the United States and 
several others are cultivated as ornamentals. Most of the 
blueberry acreage in North Carolina is devoted to fruit 
production; highbush blueberries (V. auatraleSmall and V. 
corynbosun L.) are the principal ipecies, but there is 
growing interest in rabbiteye blueberries (V. ashei Reade) 
among commercial producers, nurserymen, and home gar-
deners. 

Blueberry growers face many challenges in producing 
high quality fruit. Diseases and insects are a constant 
threat, affecting appearance and yield of the fruit as well 
as health and vigor of the plants. Successful control of 
these pests is in un,.nding task which demands a combina­
tion of good cultural practices, carefully timed applications 
of pesticides, ar.'a a thorough knotv4-.dge of the pest's 
biology and seasonal devpiopment. 

The information presented in dis publication will help 
growers (both private and commercial) identify blueberry 
pests, recognize the conditior.s thaz may damage their crop, 
and understand what must b? done to minimize losses. 

Blueberry Diseases
 

Blueberry diseases and their control are a major concern 
of commercial growers and home gardeneis alike. 
Blueberries are affected by several diseases; however, their 
severity and economic importance vary from one blueberry 
growing region to another. Only those diseases that are 
considered to be of economic importance in commercial 
highbush and rabbiteye plants will be di.icussed. 

Fungus diseases such as stem canker (Botrosphaeria 
corticis), and stein blight (B. dothidea)are very prevalent 
and destructive in the southeastern United States, but are 
of little or no importance in most northern areas. Godronia 
canker caused by the fungus Godroniacassandraeis impor-
tant in British Columbia, Michigan, Maine, Massachusetts, 
and Nova Scotia, but not in southern blueberry plantings. 

Symptoms produced by a pathogen also can vary from 
region to region. Phornopsis vaccinii causes a stem canker 
on highbush blueberry in Michigan and twig blight in 
North Carolina. Some fungi may affect one species of 
blueberry but not another (e.g. stem blotch occurs only on 
rabbiteye blueberry). Losses from blueberry diseases vary 
from season to season and with the susceptibility of the 
cultivar. Rabbiteye blueberry plants grown in home 
plantings of the southeast are generally less affected by 
diseases than highbush blueberry plants; however, coin-
mercial plantings of rabbiteye blueberry have been 
severely affected by several diseases, 

A list of diseases, their causes, aad their relative impor­
tance on highbush and rabbiteye blueberry in North 
Carolina is given in Table 1. 
Stem Canker 

Importance: Botryosphaeria canker is a major factor 
limiting the production of blueberries in southeastern 
United States. It occurs on cultivated and wild highbush 
blueberTies and on the wild rabbiteye blueberry in North 
Carolina, Georgia, Florida, Alabama, and Mississippi. The 
use of infected wood for propagation has contributed to the 
increases importance of this disease. Disease incidence is 
often so great that new plantings are either severely 
reduced in productivity or entirely destroyed before they 
come into full production. 

Causal Agent: Botryonphaeria corticia. Both 
perithecia and pycnidia are produced in stem cankers 
(Taylor, 1958). The perithecia average 280 pm high and 200 
pm wide containing 8-spored, clavate, bitunicate asci with 
apically thickened filamentous pseudoparaphyses; the 
spores are hyaline, ellipsoid to fusoid, continuous, 24 to 37 
pm by 9.6 to 16 um. The pycnidia average 118 pm high and 
82 pun wide. Conidia are fusiform, elliptical, hyaline, and 
average 25 by 9 um. 

There ave at least six pathogenic races of B. corticis with 
race 1 being the most prevalent in North Carolina in 1969 
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(Milholland and Galletta 1969). Only race 6 has been 
isolated from stem cankers on rabbiteye from a commercial 
planting of rabbiteye blueberry (Tifblue cv.) in North 
Carolina and Georgia. Race 4 was initially isolated from 
wild Vaccinium spp. in North Carolina, and is the most 
virulent of the six races. Most cultivai-s grown in North 
Carolina are susceptible to race 4; however, race 4 is not 
widespread in North Carolina commerciul blueberry 
plantings. 

Symptoms and DiDease Development: Severs! stem 
diseases may be confused with certain stages of stem 
canker. Infection of stems in the spring is by ascospores 
and conidia that are released during wet weather and dis-
seminated by wind from April through September (Taylor 
1958). The young and actively growing shoots are more 
.usceptible to infection than are the older stems. The infec-
tion process, spore gerrmination, penetration, and establish-
rnent of B. cortiris in blueberry stems occurs rapidly; 
however, the development of the disease is a relatively slow 
process. The fungus penetrates the stem only through open 
stomata. Carker symptoms first appear as small, red le-
sions on succulent shoots. Stern lesions slowly enlarge and 
become swollen within 4 to 6 months after infection (Plate 
1A). Cankers enlarge thraugh increased cell numbers. As 
the fungus continues to grow and invade the wood, large
cankers with deep fissures and cracks develop on suscepti-
ble cultivars and the stem finally becomes girdled, 
weakened, and eventually dies (Plate 1B). Cankers are scat-
tered and restricted in size or absent on the more resistant 

cultivars. The susceptibility of the major cultivars grown in 
North Carolina to the prevalent races of B. cortcis is 
presented in Table 2. 

Go&A&Cankor 

Importance: Godronia canker has been found on 
h.ghbush blueberry in Quebec, British Columbia, Nova 
Scotia, Masszachusetts, Michigan, New Brunswick and 
Maine, but has not been reported to occur on highbush
cultivars in North Carolina or on rabbiteye cultivars in the 
southeastern United States. The disease generally kills one 
or two branches on a bush, but may kill the entire plant.
The diseas- is an imporiant factor in reducing yield and 
vigor of blueberries grows in the northern regions 
(Weing'artner and Klos, 1975). 

Causal Agent: Godronia caissandrae (Fusicoccum 
putrefaciena).The apothecial stage is found on old prunings 
and pruning stubs. The asci are cylindrical and measure 96 
to 118 by 4 to 6 jim. Ascopores are filiforni, septate, and 
measure 51 to 68 by 1.6 to 2.2 gm. Pycnidia are subglobose 
to pyriform, b.'ownish, 3essile or subsessile and embedded 
initia!ly but erumpent when mature. Conidia are elliptic to 
fusiform, hyaline, continuous or pseudoseptate and 
measure 8 to 19 by 2 mn. 

Symptoms and Disease Development: Symptoms first 
appear in the spring on 1- to 2-year-old stems as dark-red, 
circular to elliptical lesion3. Lesions enlarge and eventually 
girdle the stem. Lesions most often develop around a leaf 

Table I. Blueberr-y diseases: Comrmon mime, cause, and relative importance 

Disease 

Stem Canker 
Godronia Canker 
Stem Blight 
Mummy Berry 
Twig Blight 
Ripe Rot 
Stunt 
Root Rot 
Gloeo3porium Leaf Spot 
Sepwria Leaf Spot 
Double Spot 
Gloeocercospora Leaf Spot 
Alternaria Leaf Spot 
Powdery Mildew 
Stem Blotch 
Botrytis Blight 
Root-Knot 
Red Ringspot 
Mosaic 
Necrotic Ringspot 
Shoestring 

Causal Agent 

_Fotryophc. ,. 
Godroniacas.andrae 
Botryosphaeriadothidea 
Moniliniavaaccinii-corymbosi 
Phomopsi vaccirli 
Glomerellacingulata 
Mycoplasma 
Phytophthom cinnamomi 
Gloeospoiumminus 
Septoriaalbcpunctata 
Dothichiza caroliniana 
Gloeocercospora inconspicua 
A Itermariatenuiss-ma 
Microsphae-aalni 
Cercospom spp. 
Botrytis cinerea 
Meloidogyne carolinezis 
Virus 
Virus 
Virus 
Virus 

to highbush and rabbiteye in N.C. 

Relative Importance 
in North Carolina 

Highbush Rabbiteye 
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Table 2. Relati 'e susceptibility of the major blueberry cultivars grown in North Carolina to stem canker and other 
important diseases. 

Stem canker races5 Twig Mummy Ripe Stem 
Cultivar i 4 6 Blight Berry Rot Blight Stunt 

Murphy R R Rb VS S S S S 
Croatan R S R S VS VS VS S 
Wolcott S S S S R R S S 
Harrison R S - VS S VS VS S 
Jersey S R S S S S S S 
Bluechip R S - S S S VS S 
Morrow R R S S S R S S 
Rabbiteye R S S S Vs S S S 
aRaces 1, 4 and 6 of B. cortis are the most prevalent in North Carolina. 
bR=resistant; S=susceptible; VS-very susceptible. 

scar. The canker may appear in a "bull's eye" pattern 
around the locus of infection (Plate IC). During periods of 
warm, dry weather, stems may wilt and die. Numerous 
pycnidia develop within the cankers, and sores are 
released during rainy periods in the spring and early 
summer. 

Stem Blight 

Importance: The incidence of stein blight in North 

Carolina highbush blueberry plantings increased from 9 
percent in 1959 to 17 percent in 1975. Wounding of 
blueberry stems by mechanical harvesters has contributed 
to this increase in stem blight incidence, since infection of 
blueberry stems by the tem blight fungus takes place 
primarily through wounds. This disease hos not been re-
ported to occur in the northern blueberry regions. 

Causal Agent: Botryosphaeria dothidea. The 
perithecia and pycnidia are scattered, sbepidermal, 
becoming erumpent at maturity (Witcher and Clayton 
1962). Ascospores are oblong to fusoid, hyaline, continuous, 
and measure 18 to 22 by S to 11 pm. Conidia are hyaine, 
continuous, ovate to broadly ellipsoid, 16 to 22 by 6 to 7 um. 

Symptoms and Disease Devslopment: Infection of 
blueberry stems by B. dothidearesults from both wounded 
and unwounded inoculations (Milholland, 1972). Mode of 
penetration and stage of plant development influences both 
the type and extent of disease development. Penetration of 
stems by the fungus through open stomata results in small 
raised lesions that fail to develop further. Infection of suc-
culent stems through wounds results in a rapid breakdown 
of all tissues. Infection in older plants usually results in the 
loss of one or more branches and not the entire plant. 

In an early stage of infection, characteristic symptoms 
are yellowing, reddening, or drying of leaves on one o- more 
shoots. The most conspicuous symptom of stem blight is a 
dead branch among living branches (Plate ID). When af-
fected branches are cut, they show a brown discoloration of 
the woody tissues (Plate 1F). This discolored stem tissue 

may extend from a few inches to the entire length of the 
stem. The highest mortality rate occurs with younger 
plants when infection develops at or near the crown (Plate 
IF). Infections near the tip of twigs may be confused with 
winter injury and certain twig blight diseases. This is par­
ticularly true on rabbiteye cultivars. 

Mummy Berry 

Importance: Mummy berry is of major importanre in 
the northern and southern highbush blueberry regions, 
where it causes considerable damage to the fruit (Batra, 
1983; Milholland, 1974; Ramsdell et al, 1976). In addition, 
severe blighting of the leaves, shoots and flower buds of 
rabbiteye cultivars Delite, Southland, and Tifblue have oc­
curred in North Carolina plantings. 

Causal Agent: MonUinia vaccinii-corymboai. The 
overwintering structure is a sclerotium that is composed of 
an outer rind of melanized thick-walled cells cemented 
together by a thick gelatinous deposit and a medulla of 
loosely arranged hyphae embedded in a dense matrix 
(Milholland, 1976). Several apothecia may be produced 
from a single sclerotium. Ascospcres are oval to elliptical in 
shape, binucleate, and measure 12 to 15 by 5 to 7 gm. Large 
macroconidia measuring 15 to 25 by 12 to 20 pm are 
produced in chains on short, club-shaped conidiophores. 
Conidia may be connected by smali disjunctors (2-3 um 
long) that help to separate the mature conidia. 

Symptoms and Disease Development: In early spring, 
small cup-shaped spore..bearing structures called apothecia 
are produced from sclerotia (Plate 1G). In southeastern 
North Carolina, overwintered sclerotia break dormancy 
around the first week in February and develop mature 
apothecia about one month later (Milholland, 1974). Spores 
(ascospores) produced by the apothecia are liberated during 
cool, wet weather and are carried by air currents to the 
young emerging leaves. Secondary spores (conidia) are 
produced in great abundance on the blighted leaves and are 
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carried by wind or insects to open flowers where the 
ovaries become infected (Plate 1H). Prior to harvest., in-
fected berries become light cream-color rather than normal 
blue (Plate I) and drop to the ground and form overwinter-
ing sclerotia (Fig. 1). 

Figure 1. Healthy fruit (left) and overwinter-
ing sclerotia (right). 

Twig Blight 

Importance: The prevalence and severity of Phomopsis 
twig blight has increased tremendously over the past 10 
years and is now considered a disease of major importance 
in North Carolina (Milholland, 1972; Wilcox, 1939). Twig 
blight can be found in almost every blueberry planting in 
North Carolina with disease incidence in individual 
plantings ranging from 1 to 50 percent. Fruit loss from twig 
blight infections can amount to 3 pints of berries per plant 
when plants are not sprayed with an effective fungicide. 

Causal Agent: Phomopoie vacciiniL Pycnidia are dark, 
ostiolate, immersed, erumpent, nearly globose with two 
types of conidia. Alpha conidia are hyaline, 1-.vl!ed, ovate 
to fusoid measuring 7 to 9 x 3 to 5 pum. Beta conidia are 
hyaline, 1-celled, filiform, curved or bent measuring 12 to 
18 by 0.8 um. The ascomycetous stage of P. vaccinii is 
Diaporthe vaccinii (Wilcox, 1940). 

Symptoms and Disease Development: The fungus 
overwinters in twigs infected the previous year and conidia 
are disseminated from late February to early August in 
North Carolina (Milholland 1982). The greatest number of 
ccnidia are released from overwintered twig blight lesions 
during the early part of the growing season from blossom 
budbreak through bloom. Conidia from curreot season in-
fection are disseminated from the end of May through July 
in North Carolina. ,ueberry twig blight develops from in-
fections of flower buds at bud break through bloom. The 
open flower buds not only act as a trap for rain-dispersed 
conidia but also provide the fungus with an entrance into 
the vascular tissue of the stem. Penetration of unwounded 
succulent stems results in small, raised lesions that fail to 
develop further. Twig blight lesions range from 50 to 150 
mm in length with an average of six buds killed per twig 
(Plate 2A). Tle entire stem is not killed. 

In southetn Michigan and northern Indiana, the fungus 
causes a serious canker disease of highbush blueberry 
(Parker and Ramsdell 1977, Weingartner arid Klos 19751. 
Cankers are long and narrow and often covered with bark 
or epidermis. Leaves often turn yellow-red before they wilt, 
and wilted ztems exhibit a brown discoloration in the 
xylem tissue. Most camkers develop in the upper portion of 
the plant. The entire plant may he killed. 

Phonopsis vacciniialso causes a fruit rot of blueberry at 
harvest in North Carolina (Milholland and Daykin 1983). 
The fungus apparently penetratei the fruit at all stages of 
development and memains latent until fruit maturation. In­
fected fruit ime Typically soft and often split resulting in­
leakage ofji.6ir. nTe infected fleshy tissue is reddish brown 
and watery. 

Ripe Rot (AtracI ose Fruit Rot) 

lnipor sn-e: The common name for this disease, "Ripe
Rot", is used instce_ of anthracnose fruit rot because it is 
more descriptive of the disease and its development on 
blueberry fruit. This disease can be a serious problem in 
the northern and southern blueberry growing regions (Var­
hey and Stretch 3.9J6). !ts importance varies with the
cultivar and the season. Li North Carolina, ripe rot of 
blueberry has increased in prevalence and severity and is 
now considered a major disease. The introduction of 
susceptible new cultivars and the lack of effective control 
measures are the primary reasons for this increase in nc­
currence of what was once a disease of minor importance. 

Causal Agtnuz: Glomerella cingulata (Colletotrichum 
gloeosporioida '. The conidia are hyaline, oblong or cylin­
drical, some slightly curved and measure 10 to 28 by 4 to 7 
um. A mass of sticky salmon-colored conidia are exudedi 
from the acervuli. Perithecia are subspherical, asci sub­
clavate, 55 x 70 um; ascospores 12 to 22 by 3 to 5 gm. 

Symptoms astd Disease Development: The fungus sur­
vives the winter in blighted twigs. Conidia are released 
from blighted twigs throughout the growing season during 
rainy periods to initiate latent infections on immature 
green fruit (Hartung et al, 1981). These fruit remain 
symptomless until maturity. At harvest or soon after, the 
infected fruit rapidly decay and exude large masses of 
spores capable of starting new infections (Plate 21). The 
fungus is primarily a fruit rotter, but leaf infections can oc­
cur. Leaf infections vary from small brown circular to 
irregular-shaped lesions to large, black, poorly defined 
necrotic lesions (Fig. 2). Losses in North Carolina from 
preharvest rots caused by C.gIloeosporoides are estimated 
at 3-5 percent while losses from postharvest decays are 
probably much higher. 

Importance: Stunt is a serious and widespread disease 
of blueberry (Demaree 1946; Varney 1977). The disease has 
been found in most blueberry plantings in southeastern 
North Carolina and has been reported to occur in New Jer­
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plants never develop normal sugar content and ripen late or 
not at all. The causal agent is transmitted in the field by 
the sharpnosed leafhopper (Scaphytopius magdalensq)and 
by cuttings taken from suint-ift-cted plants. 

Phytophthora Root Rot 

Importance: Most highbush cultivars are susceptible to 
root rot; however, the disease is normally of minor impor­

eff, 	 tarce unless plants are grown in wet soils brought about by 
poor drainage (Milholland and Galletta 1967). Rabbiteye 
cultivars are more tolerant to Phytophthora root rot.~Causal 	 A~gent: Phytophthora 6nnwnomL Sporangia 

FijLaf ure2. ymptms ause by are nonipapillate, mewuring 19 to 60 by 14 to 62 Am (avg. 43 

Foll iu 2. Lefspo mscaused 	 by x 35 Am,. Chiar ydospores are thick-walled, globose toCo~letotrichum gloeosporioides, 	 pyriform, and measure 31 to 50 uAn in diameter; oospores 

range from 31 to 42 Am in diameter;, biflagellate zoospores
" 


, " - measure 10 to 11 Am in diameter. 7Zospore germination, 
appressoria formation and peretration of root tissue is 
usually completed within 4 hours at 25 C. Appressoria 
measure 7 to 8 Am in diameter and develop immediately af­
ter germination or after extensive growth by the germ 
tube. Hyphae grow intracellularly within the root and 
neasure 2 to 3 Am in diameter. 

Symptom and Diisease Development: The infection 
process, zoospore germination, penetration and estaL-lish­
ment of the 	 fungus in blueberry roots, occurs rapidly 

J7 	 (Milhclland 1975). In highly susceptible highbu'.n blueberry 
rootlets, the fungus penetrates the epidermis and invades 
the vascular tissue within 24 houm. Infection of highbush 
blueberry roots by large masses of hyphae results in the 
colb.psing of epidermal cells followed by disorganization of 
the cortex.
 

Early symptoms include yellowing of leaves with some 
burning of the margins, killing of roots and lack of new 

.4, ,. .*e-r, growth. As the disease progresses, terminal leaves become 
small, and excessive defoliation occurs because of severely 

Figu e 3. Blueberry plant severely affcted by damaged roots (Fig. 4). The fungus is soilborne and root in­
stunt. Shortening of internodea gives branches a fection is favored by abundant soil moisture. 
bushy appearance. 

sey, Michigan, Massachusetts and New York. All of the ma­
jor cultivars grown in North Carolina are susceptible: 
however, some are more severely affected than others. 

Causal Agent: Mycoplasma. The morphology of this 
microorgnism is similar to those observed in yellows­
infected plants (Chen 1971). The mycoplasmalike bodies are 
located in the sieve tube elements of the vascular tissue, 
and their shape ranges from spherical to oval to irregular. 
Their size ranges from 160 to 700 nm . 

Symptums and Disease Development: The stunt 
organism overwinters in the vascular tissue of infected i ; 
stems and roots. When leaf symptoms become apparent in 
early spring, the mycoplasmalike bodies increase in 	num­
ber in the sieve tubes of the leaves with yellowing along the 
margins and between lateral veins and reduced plant vigor 
(Plate 2 C). Shortened internodes give the young branches a 
bushy appearance (Fig. 3). In late summer or early fall, the Figure 4. Phytophthora root rot. Healthy 
chlorotic areas in leaves redden brillantly. Fruit on infected (left), and infected (right). 
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PLATE I 

A. 	 Stem canker lesions caused by Botr-yosphaeria corticis 6 
months after infection. 

B. 	 Stzm canker development on sutaceptible cultivar 3-4 years 
after infection. 

C. 	 Godronia car4ker caused by Godronia caaandrae. (Photo 
by D. P. Weingartner.) 

D. 	 Blueberry stem blight caused by Bot yosphaeriadothidea. 
The most conspicuous gymptom of stem blight on older 
bushes is a (: id branch among living branches. 

E. 	 Blueberry stem blight. Discolored area in blighted stem 
marking the extent of infection. 

F. 	 Stem blight symptoms on young bti.,h with characte-ristic 
yellowing and reddening oC leaves. Leaves usually remain 
attached. 

G. 	 Mature apothecia produced from overwintered sclorotium 
of Moniiin;avaccinii-corymbosi. 

H. 	 Blighted leaves resulting frum aszoopore infection by 
Monilinia vaccinii-corymbooi.Note white mass of second­
ary spores (conidia). 

I. 	 Mummy berry disease showing infected berry (light cream 
color) and healthy berry (blue). 
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Glieosporium Leaf Spot Double Spot (Dothichiza caroliwnas) 

Importance: Leaf spot diseaes can cause considerable 
damage each year in North Carolina. Most commercial 
blueberry plantings in eastern North Carolina are affected 
with Gloeosporium leaf spot which can cause severe 
defoliation and reduction in yield (Milholland 1970). 

Causal Agent: Gioooporium minu. The acervuli are 
subepidermal, extruding a mass of hyaline, oblong, ellip-
tical conidia measuring 6 to 9 by 3 to 4 pum. The con-
idiophores are simple and are borne on the surface of the 
area exposed by rupture of the epidermis, and along the 
vertical sides of the acervuli. 

Symptoma and Disease Development: Gloeosporiuin 
leaf spot was first described as astem and leaf fleck disease 
of blueberry (Taylor and Clayton 1959). Symptoms first apr-
pear as small reddish flecks on young leaves and Ptems of 
succulent shoots. Leaf flecks do not develop further, and 
cause enlarging leaves to become puckered and malformed. 
Large brown lesions are the characteristic symptoms in the 
field (Plate 2 D). Development of the large ,nthracnose le­
sions results primarily from infectior, through hydathodes 
at the margins uf the leaf, and to a lesser extent through 

wounds. Numerous acervuli develop on both sides of the le­
sion. 

Stem lesions develop from leaf infections by growing 
through the petiole into the stem, and from bud infections 
late in the season. Stem lesions first appear on current 
season's growth as dark red circular to elliptical lesions 
around leaf scars (Plate 2E). As the lesions enlarge, the af-
fected stems turn brown and eventually become gray and 
die. On highly susceptible cultivars such as Jersey, the dis­
ease results in severe dieback, measuring up to 20 inches 
,Milholland 1974). Numerous acervuli are produced over 
the entirc lesion. 

Septoria Leaf Spot 
must ofImportance: Septoria leaf spot is prevalent on 

the cultivated highbush and rabbiteye blueberry cultivars 

grown in North Carolina (Demaree and Wilcox 1947) 
Damage is most serious in rooting beds, causing severe 
defoliation and poor growth.Causal Agent: Septoria aibopunctata. The fruiting 

on the upper leaf sur­
body is a well developed pycnidium 

face. The pycnidia are ovoid and average 118 by N pm. The 
pycnospores are hyaline, straight or curved, 5to 11 septate, 
filiform, obclavate to spindle-shaped, and measure 42 to 96 
by 3 to 5 gm. 

Symptoms ano Disease Development: The fungus 
overwinters in infected leaves on the ground and in stem le-
sior,. Spores are produced in abundance on new lesions 
throughout the season with heaviest infection occurring 
between June and September. Spots on leaves are usually 
small with a white to tan center and a purple border (Plate 
2F). Stem lesions are flat or slightly sunken with a tan to 
gray center and a reddish brown margin. Stem lesions and 
leaf spots are most severe on small plants or on the lower 
parts of large plants. 

This leaf spot is initially I to 4 mm indiameter and light 
to dark brown in color (Demaree and Wilcox 1947; Taylor 
and Clayton 1959). In late summer, the fungus develops a 
secondary necrotic area around the original lesion 
spreading in an irregular to fanshaped pattern. The dark 
border surrounding the original lesion persists and the 
large necrotic area surrounds or is to one side of the 
original lesion (Fig. 5). The number of pycnidia varies frorm 
one to five per lesion. Pycuidia occur primarily on the up­
per leaf surface and within the confines of the original le­
son. 

Pyanidia are subepidermal, erumpent, black, conical to 
.rregular, nonostiolate, and measure 80 to 130 by 48 to 95 
um. The conidia are hyaline, obtuse, and 7.0 by 2.2 Mum. 

Figure 5. Leaf symptoms caused by 

Gloeocercoapora Leaf Spot (Gloeocercospora 
inconspicua) 

The disease appears on the foliage by mid-summer as 

large dark brown, circular to angular lesions surrounded by 

a dark border (Demaree and Wilcox, 1947) (Plate 2G). 
Spores usually form on the lower leaf surface. The 
sporodochia are slightly embedded in the epidermis and 
measure from 40 to 90 jm wide and 36 to 60 ,m high. Con­
idia are hyaline, usually curved, septate, and about 35 Im
long and 3 pam wide. 

Alternaria Leaf Spot (Alteraria tenuwsima) 

Alternaria leaf spot occurs primarily in the spring dur­
ing prolonged periods of cool wet weather, when spores are 
produced in abundab-ce (Milholland 1973). In most cases 
only lower leaves are affected; however, instances do occur 
when severe infection completely defoliates the plant. 
Because of its importance as a postharvest fruit decay 
organism, an increase of the fungus on blueberry leaves in 
May can result in considerable damage to fruit after har­
vest (Fig. 6). Leaf symptoms appear as circular to 
irregular-shaped brown to gray lesions surrounded by ared 
border. Prolonged periods of high humidity favor disease 
development. 
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Figure 6. Post harvest fruit decay caused by 
Alternaria spp. 

Powdery Mildew (Microsphaera atni) 

Mildew usually does not develop on blueberry leaves un-
til midsumme, after the crop is harvested. The disease may 
appear as a white fungus growth on the upper leaf surface 
of some cultivars, or it may be indistinct and confined to 
the lower leaf surface (Varney and Stretch 1966). Chlorotic 
spots with reddish borders are common on the leaf surface 
and may be mistaken for symptoms caused by the red 
ringspot virus. 

Stem Blotch (Cercopora op.) 

Symptoms of stem blotch appear as light to dark red die-
colorations on previous season's growth (Milholland 1977). 
Lesions do not conform to any particular shape or size but 
occur as a blotching of the stem (Plate 2H). Only rabbiteye 
cultivars are affected by this disease. Conidia are hyaline, 
obclavate-cylindrical, straight to slightly curved, with 
obconic-truncate base and subacute tip; septations are in-
distinct in many spores. Conidia with 3 to 8 septa measure 
35 to 90 by 1.5 to 3.0 urn. 

Botrytis Blight (Botrytis cinerea) 

This disease is of minor importance in North Carolina 
but can be a serious problem in the Pacific Northwest (Var-
ney and Stretch 1966). Under conditions of high humidity 
and cool temperatures, the fungus can infect blossoms, 
twigs, and fruit causing serious damage. The fungus is 
capable of living as a saprophyte, producing tremendous 
numbers of spores that are carried by wind to susceptible 
blueberry tissue. Symptoms of winter injury can be easily 
mistaken for blossom or twig blight. Blighted blossoms and 
twigs turn brown and an abundance of mycelium and 
spores are produced on the dead tissue. Preharvest rot 
caused by Botrytis civerea is of little or no importance in 
North Carolina, however, postharvest decay by this fungus 
can be of major importance. 

Root-Knot Nematode (Mdeoidogyne carolinesia) 

The blueberry root knot nematode has been found in 
several cultivated highbush blueberry plantings in North 
Carolina. The nematode causes small galls on the roots ot 
several blueberry cultivars resulting in stunting of plants. 
The blueberry root knot nematode is not the same species 
that commonly occurs on many other crop plants (Eisen­
back, 1983). The nematode was found in 24 of 63 North 
Carolina commercial blueberry plantings sampled in 1967 
and is probably indigenous to that state. 

Red Ringzpot (Virus) 

This disease is of minor importance in North Carolina, 
but it is a problem in New Jersey and has spread to other 
areas on diseased plants (Varney and Stretch 1966, Varney 
1977). Symptoms of red ringspot are distinct red spots and 
rings, and oak-leaf patterns that first develop on older 
leaves (Plate 21). Symptoms occur only on the upper leaf 
surface, and may or may not develop on the stem. Dif­
ferences in cultivar susceptibility range from apparent im­
munity (Jersey) to very susceptible (Darrow and 
Burlington). Beiries produced on infected cultivars are 
small, often deformed, and ripen late. On some cultivars 
(Darrow), the berries may develop blotches and rings 

before stem and leaf symptoms appear. 

Mosaic (Virus) 
Mosaic occurs in many rommercial blueberry plantings 

(Varney and Stretch 1966, Varney 1977). Affected leaves 
are mottled with yellow and yellow-green areas. The degree 
of mottling will vary with cuitivar and leaf position on the 
plant. Lower leaves may be mottled while the upper leaves 
show no symptoms. 

Necrotic Ringspot (Virus) 

Symptoms caused by this virus are stunting, twig 
dieback, and chlorotic spots And rings on new leaves (Var­
ney and Stretch 1966, Varney 1977). Severe leaf infections 
may result in reduced leaf size and distortion. 

Shoestring (Virus) 

Leaves, twigs, flowers and fruit are affected by this virus 
disease (Varney and Stretch 1966, Varney 1977). Affected 
leaves are narrow, wavy and often distorted, and are 
usually found at the base of the bush. Red streaks or 
blotches may be present on affected twigs. Flowers on af­
fected twigs may be deformed, and immature fruit develop 
a red to purple cast on part or all of the upper half of the 
berry. Shoestring is a serious virus disease of blueberry in 
Michigan. 
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PLATE 2 
A. 	 Phomopsis twig blight caused by Phomopoai vaccirni. 

B. 	 Ripe rot (anthracnose fruit rot) caused by Coletotrichum 
gloeosporioides. Note orange-colored spores on infected 
fruit. 

C. 	 Blueberry stunt. Characteristic symptoms are small leaves 
with yellowing along the margins and between lateral 
veins, and ohortening of inter-nodeo. 

D. 	 Glooesporiunt leaf spot caused by Gloeosporium minu. 

E. 	 Gloeosporiu'n canker and dieback: caused by Gloeosporium 
mninus. 

F. 	 Septoria leaf spot caused by Septoria albopunctata. 

G. 	 Gloeocercosporaleaf spot caused by G. imxotwpicua. 

H. 	 Stem Blotch disease of r'abbiteye blueberry caused by 
Cercosp(raspp. 

I. 	 Red rLigspot disease. Symptoms develop only on upper leaf 
surface. 
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Blueberry Arthrupods
 

Over 300 specie;s of arthropods (insects and mites) have 
been reported feeding on blueberries (Phipps 1930). For-

tunately. mo, of these species are never abuadant enough 
to be considered pests, and of the 20 to 25 which oc-

casionally inflict economic loss only 5 or 6 are chronic 

problems which require some type of control every year. 

The following sections describe the appearance, life 

history, type of injury, methods of detection, and reeom-

Jended control for the arthropod pests which are most 

likely to damage blueberries in North Carolina. Although 
most of these are minor pests, it is important to recogni7e 

their presence and to understand what conditions may 
precipitate an outbreak. The pests are grouped according to 

the partfb) of the blueberry plant attacked. As a rule, the 

most damaging pests are those which attack the buds, 

destroy the fruit, or transmit disease from one plant to 

another. 

Buds 

Blueberry Bud MiU.e 

The blueberry bud mite [Acalitus vaccinii (Keifer)] oc-
curs in blueberries and huckleberries (both wild and 
cultivated) growing throughout much of eastern North 
America from the maritime provinces of Canada to 
southern Florida and Texas (Jeppson et al. 1975, Keifer et 
al. 1982). These mites are rarely a problem in the northern 
half of their range where cold winters limit population 
growth, but severe infestations become increasingly com-
mon from Massachusetts southward-particularly in 

)astal areas where winters are mild (Marucci 1966). 
The bud mite is a translucent white arthropod with a 

soft, spindle-shaped body and two pairs of short legs near 
the anterior end (most other mites have four pairs of legs). 
At maturity, the adults are only about 0.2 mm in length 
(1/125 inch), and are not visible without aid of magnifica-
tion (Fig. 7). The short legs and sac-like body allow these 
mites only feeble powers of locomotion (Keifer 1941). 

Figure 7. Blueberry bud mite (greatly 

enlarged). 

Most of the mites spend their entire life within the buds 
of blueberry plants. Eggs are laid throughout the year on 

the inner surfaces of bud scale, and all developmentai 
stages may b present in the buds simuitaneously, Under 
optimal conditions, the young are able to complete their life 

cycle in 15 days dBiker and Neunzig 1970). As the buds 

upen in the spring, mites are exposed to desiccation, and 

gradually !cave their overwint-ring sites. They migrate 

along the stem to the base of new shoots where they feed 

until new buds begin to form. Eventually, the mites move 

into these buds and resume reproduction. As the colony in­

creases in size the mites move farther into the center of the 

bud. By the beginning of September some mites can 

usually bc found deep within infested ouds (Jeppson et al. 

1975). Feeding, egg laying and an increase in the miLe pop­

ulation occurs throughout the fall and winter, with max.. 

imum populations usually reached by December or 

January. Population growth seem. to be greatest during 

cool weather, and consequently, bud injury tends to be 

most severe following amild winter (Baker and Neunzig 
1970). 

The blueberry bud mite feeds on the bud scales and on 

the leaf and floral parts within the blueberry bud. Injured 
tissues develop a red, blistered appearance within 2 weeks 
(Plate 3A), and continued feeding kills the fruit primordia, 
eventually resulting in complete death of the bud. Develop­
ing fruit is also subject to feeding injury; the affected 
berries appear roughened or misshapen and are frequently 
covered with small reddish blisters (Plate 3B). Persistent 
feeding by a large number of mites can result in extensive 
loss of fruiting potential, and irreversible damage may oc­
cur by the middle of August (Keifer 1941, Baker and Neun­
zig 1970). 

No blueberry cultivars are completely immune to the 
blueberry bud mite, but infestations are usually more com­
mon in varieties which ripen early in the season and begin 
to set new fruit buds by the end of June. In North Carolina, 
Wolcott and Murphy plantings seem to be most susceptible 
to mites, while Croatan, Jersey, and Elizabeth are least 
susceptible. 

From Februar through April the presence of bud mites 

is relatively easy to detect by looking for the distinctive red 

blisters on bud scales, flowers, cr fruit. From August 
through March, the infestations can be found by examining 
the scales of dissected buds under at least 40x magnifica­
tion (Keifer 1941). 

Selectively pruning out old canes will help to reduce bud 

mite populations in established plantings. Non-susceptible 
varieties often nepd no additional mite control, but when 

infestations are severe (or invade susceptible cultivars) two 

applications of an approved miticide ( one in July and one 

in August) should give adequate control. It is important 
that these sprays be applied before mites penetrate too 

deeply into the buds and destroy the tissues that produce 

next year's fruit. 
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Buds and Flowers 
Cutworms and Measuringworms 

Early in the growing season, cutworms (Rhynchagrotis
sp.) and measuringworms (Eupitheciasp.) are occasionally
found in blueberry plantings. These insects apparently are 
not restricted to blueberry, but occur on a wide variety of
plants (Forbes 1948). 

Adults of both the measuringworm and cutworm are 
medium-sized, grayish-brown moths with a wing spread of 
about 32mm (1.25 inches). Apparently both species
overwinter as adults and lay their eggs in blueberry fields 
very early in the spring. Since moths fly only at night, they 
are seldom seen by growers (Dyar 1901, Cook 1920).

The full-grown measuringworm is about 25 mm long (I
inch) with a brownish-gray body and a light-colored head 
speckled with dark spots. Two distinctive, light-colored, V. 
shaped stripes occur about midway on the upper surface of 
the body. Like other members of this family, the immature 
measuringworm has only two pairs of fleshy legs near the 

end ,f the abdomen. 


The fully developed cutworm caterpillar isabout 32 mm 

in length (1.25 inches) with a light brown body and a dark 

brown head. The upper surface of the body is marked by a 

series of dark brown triangles on each segment. The ab-

domen possesses five pairs of fleshy legs (Plate 3G).


These caterpillars are found in North Carolina blueberry

plantings during February, March, and early April.

Measuringworms are found or, 
 the plants only at night;
days are spent under debris or in soil near the crown of the 
plant. The larval stage lasts about two months, and pupa-
tion usually occurs in the soil during April.

Both kinds of caterpillars chew large irregular holes in 
blueberry buds. Most of these buds turn brown and die. Ex-
panded buds and flowers are also attacked, with large per-
tions of the petals and other floral parts usually consumed 
by the caterpillars.

These insects are seldom numerous enough to warrant 
control measures. With heavy infestations, a single ap­
p!ication of acontact insecticide should be made just beforebloom. To avoid killing pollinating insects, do not apply in-
secticides during bloom. 

Buds, Flowers, and Foliage 

Cranberry Weevil 

The cranberry weevil (Anthonomus musculus Say) 
ranges from Ontario and New England south to Florida 
and west to the Rocky Mountains. It is commonly found on 
chokeberry or huckleberry in the wild, and can become a 
serious pest of commercial blueberries and cranberries in
the northeast (Lacroix 1926). The cranberry weevil occurs 
Jr, North Carolina, but seldom in populations large enough 
to cause economic loss. 
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The adult weevil isadark reddish-brown beetle about 3 mm (/ inch) long. The front part of the weevil's head is 
elongated into a slender, curved snout (proboscis) which is
about one third to one half as long as the rest of the body.The larva issmooth, slender and legless. It has a yellowish.
white body and brown head (Lacroix 1926).

Adults overwinter under trash in wooded areas adjacent 
to blueberry plantings. When the blueberry buds begin to
swell in late February or early March, adults leave their 
winter quarters and congregate on blueberr'es. Eggs are 
laid in unopened flowers as soon as the individual blossoms 
stand out separately in the cluster. Larvae hatch from the 
eggs in 3 to 9 days and eat the floral parts. The infested 
b~ossoms soon fall to the ground; larvae complete their 
development and pupate within these detached blossoms 
(Doehlert and Tomlinson 1951). New adults begin to 
emerge toward the end of May, and are usually present in 
the fields during summer and fall. There is only one 
generation per year in the blueberries, but a few in­
dividuals may produce a second generation on late-fruiting
species of blueberry or huckleberry in the woods (Marucci 
1966). 

Weevils begin damaging blueberry plants in early spring
after adults emerge from hibernatior and start feeding and 
laying eggs. They puncture both leaf and flower buds with 
their mouthparts (Fig. 8): heavily damaged flower buds fail 
to open, and injured leaf buds produce an abnormal cluster 
of dwarfed foliage. Larvae feeding within the buds cause 
the infested blossoms to turn purple, remain unopened,
wither, and fall from the plant (Marucci 1966). Later in the 
growing season, the feeding of adult weevils causes 
numerous small, irregulor holes in the leaves, usually
within a brownish dead area on both sides of the midrib 
(Franklin 1948). Frequently this injury occurs within 
leaves tied or rolled by other insects which have abandoned 
the structure. 

-... .. 

Figure 8. Ter­
minal bud of blue­
berry shoot with 
typica feeding punc­
ture of th( adult 
cranberry weevil. 
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PLATE 3 
A. 	 Partially expanded bud shows typical symptoms of injury

(reddish blisters) caused by blueberry bud mites. 

B. 	 Fruit injury due to feeding by blueberry bud mites. 

C. 	 Evidence of infestation by the cranberry fruitworm. The 
brown frass is excrement produced by a larva inside the 
fruit. 

D. 	 Wings of various ,lies which mity be found on sticky traps.
The blueberry maggot's wing is in the center (second from 
the top). The other flies are not pest.s of blueberries. 

E. 	 Adult blueberry maggot fly on a yellow sticky trap. There 
is a characteristic white bar on the side of the fly's thorax 
betwee1 the wing and the head. 

F. 	 A green blueberry cut open to show a larva of the cherry 
fruitworm. 

G. 	 A cutworm caterpillar feeding on blueberry flower buds. 

H. 	 The adult stage of the plum curculio. 

I. 	 Crescent-shaped scars on blueberry fruit where a plum 
curculio has krid an egg. 
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Adult cranberry weevils may be collected from blueberry 
plants with a sweep net or by shaking the foliage onto a 
white ground cloth. North Carolina populations are usually 
very small (even in abandoned blueberry fields), and 
natural control factors appear to keep this insect well 
below damaging levels. If supplementary chemical control 
is necessary, a short-residual contact insecticide should be 
applied about a week before buds begin to open. 

Fruit 

Blueberry Maggot 

The blueberry ma.got (Rhagoleti4 mendax Curron) is the 
most serious pest of commercial blueberry production in 
the northeastern and northcentral United States (Marucci, 
1966). This fly occurs commonly in Canada as a pest of low-
bush blueberries, and hps extended its range southward 
since the early 1960's to encompass most of the middle 
Atlantic states. In North Carolina this species may be 
found developing in wild or cultivated blueberries and 
huckleberries, but the infestations tend to be lucalized and 
sporadicr


Blue b erry m aggots o verw in te r a isp up ae b u ried 2 .5 to 15 
cm deep (1 to 6 in.) in the soil (Lathrop and Nickels 1932). 
Warm temperatures in the spring trigger pupal develop-
ment (Tomlinson 1951), and in southeastern North 
Carolina, adult flies usually begin to emerge during the last 
week of May or the first week of June. Maaximurn numbers 
typically occur during mid-June, but flies may continue to 
be present well into August. 

An adult blueberry maggot is about 4 mm long (3/16 in.),
and has a characteristic pattern of black bands running 
diagonally across each wing (Plate 31),E). The body is 

Figure 9. Adult stage of the blueberry maggot. 
The white scutellum, white bars on the thorax, 
and black banding of the wings are useful charac-
ters for identification, 

black, but it is marked with a distinctive white bar on each 
side of the thorax (anteriorly from the wing), a white spot 
on the scutellum (posterior Lip of the thorax), and a white 
stripe along the distal edge of each abdominal segment 
(Fig. 9). 

After a pre-oviposition period of about one week, a 
female fly will actively seek out large berries which are 
beginning to ripen. She deposits an egg just inder the skin 
of the fruit, and in abouL 5 days, a small larva hatches and 
begins to feed just under the skin. As the larva grows 
larger, it tunnels throughout the berry causing the pulp to 
become soft and watery. A fully grown larva measures 
about 1 cm in length (1 in.). It is almost entirely white in 
color, and has a tapered, legless body with an indistinct
head at the narrow end. There are no eyes or antennae (Fig. 
10A). About IS days after hatching, the mature iarva 
leaves its berry and burrows into the soil to pupate. There 
is only one geiieration each year, but a few pupae may 
remain in the soii for 2 to 3 years (Lathrop and Nickels 
1932). 

During the early stages of the maggot's development it is 
nearly impossible to separate infested from non-infested 
fruit. If wormy berries are harvested and packaged 

together with sound berries, the larvae will continue tom t r i h n t e f a d m y ewithin the fruit and may emerge formature u t e g o pupationu a i n a at 

A 
'T
 

B 

C 

Figure 10. Larval stages of three blueberry 
pests which may be found in the fruit at harvest. 
A) blueberry maggot B) plum curculio C) cran­
berry fruitworm. 

the point of sale (Lathrop and McAlister 1931). Entire ship­
ments of berries have been condemned by federal inspec­
tors or processors when the number of larvae exceeded 
USDA standards for fresh fruit. 

Infestations of blueberry maggot can be detected before 
they reach damaging levels ty trapping the adult flies on 
yellow sticky boards (Plate 3E( baited wiLh ammonium 
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acetate or protein hydrolysates (Howitt and Connor 1965).
A treatment threshold of three adults per trap per week 
gives adequate lead time for chemical control if the traps 
are in place before the first flies emerge in late May.

In southeastern North Carolina, the highbush blueberry
harvest usually begins in mid-May. Since early-bearing
varieties constitute a major proportion of the acreage,
much of the fruit has already been harvested by the time 
adult maggots begin to lay eggs. Infestations, therefore,
tend to develop in late season varietien (such as Blueray,
Jersey, and the rabbiteye cultivarsj. The highest popula-
tions of blueberry maggots are generally associated with 
fields where soil moisture remains high enough throughout
the summer (due to irrigation, high organic matter, or tall 
bushes that shade ti eground) to prevent de3iccation of the 
pupae. Pest populations also tend t, increas-2 following 
years when wet ,Ield conditions del:,y harvest and colda 

winter breaks pupal diapause. 

When control is necessary, a short-residual pesticide
shciuld be used during harvest. Apply this spray from the 
ground whenever possible to get maximum; coverage on the 
lower half of the ibushes. Use a ULV spray by air only when 
weather, labor, or harvest conditions make ground sprays
impractical. Spot infestations can be eradicated over 
several years if they are sprayed every 7 to i0days until no 
fruit at all remains on the bushes, 

Plum Curcuijo 
The plum curcullo f[Cont rochelus inphczr (Hterbst)] is 

native American insect which ranges from Florida to 
southern Canada and west to Montana and Colorado. 
Ailthough plum and peach appear to be its preferred hosts,
adults will feed and reproduce on many other fruits in-
eluding apple, cherry, blueberry, huckleberry, grape and 
persimmon (Snapp 1930, Bohb 1952). 

The adult stage (Plate 3H1 is a hard-shelled snout beetle 

(weevil) about 
41mm long, (3/1h, rfch). It is usually dark 
brown in color with a pair of mottled g-ray patches near the
back of the wing covers. The top sur face of each wing cover 
has three distinct humps which are most obvious when the 
insect is viewed the side.from Larvae are white legless
grubs with a distinct brown or tan head capsule (Fig. 10B).
Fully grown larvae reach a length of about 12 mm (. inch)
(Snapp 1930, 1940). 

Aduits overwinter under debris usually in wooded areas 
adjacent to blueberry fields. In southeastern North 
Carolina, they emerge from hibernation during late March 
or early April when the average daily temperature is near 
10 to 15'C (50 to 60'F) for 3 or -t consecutive days and the 
high temperatures are 2,1°C (751") foi _'or more con-
secutive days (Whitcomb 1932). These conditions usually 
occur about the time blueberry plants finish blooming,
Nearly all weevils will have emerged from hibernation and 
returned to blueberry fields by the time daily temperatures
reach 32°C 90°F). 

Female weevils lay their eggs in shallow pits excavated 
on the surface of green berries. Usually a single egg is laid 
in each berry, and a crescent-shaped tcar develops on the 
surface at this oviposition site (Plate 31). Upon hatching,
larvae burrow into the fruit where they feed on the pulp for 
about 2 weeks. Fully grown larvae leave the fruit, burrow 
into the soil and pupate within an earthen chamber. Adult 
weevils emerge about 4 weeks later. Most of these adults 
enter diapause after several weeks of active feeding, but if 
green berries are still present, a few will mate and produce 
a second generation (Maompe and Neunzig 1967). 

Infestations of plum curculio can usually be detected by
examining green berries for the characteristic oviposition 
scar. These berries are usually the first to turn blue, and 
will often drop to the ground before uninfested fruit is 
ready for harvest. Adult weevils are secretive and noctur­
nal, but they can be found early in the morning or late in 
the evening by shaking the branches of abush over a white 
ground cloth. Weevils disturbed in this manner will drop
from the bush and feign death, folding their legs :.ghtly
against the body as they lie on the white cloth. 

T1'he plum curculio can be controlled with insecticides if 
applications are properly timed. Two applications of a con­
tact insecticide are usually necessary to obtain complete
control. The first spray should be applied as soon as adult 
weevils begin returning to the fields, and the second spray 
shoul, be timed to coincide with the end of the spring
migration (after daily high temperatures reach 32°C(90'F)). Additional applications may be necessary for 
heavy infestations or during cool seasons when berrydevelopment is uniusually slow. 

Cranberry Eruitworm 

The cranberry fruitworm (Acrobasis vaccinii Riley) is 
found throughout the eastern United States and Canada.
 
Its food plants include cranberry, huckleberry, and many

species of wild and cultivated blueberries (Maxwell and
 
Morgan 1951, Hutchinson 1954, Marruci 1966, Neunzig
 
1972). 

Fuiiy grown larvae of the cranberry fruitworm overwin­
ter in silken hibernacula spun near the surface of the soil. 
Toward the end of winter, these larvae pupate and emerge 
about a month later as small, brownish gray moths with a 
1G-18 mm wingspan (i to Y inch). In North Carolina the 
emergence period begins in late March and continues 
through most of April (Neunzig 1972). This is a fairly com­
mon species, but adults are not often seen because they are 
active only at night. 

After mating, female moths usually lay their eggs within 
the calyx cup of green berries. First instar larvae emerge in 
it to 5 days and burrow into the berry near it junction with 
the stein (Hutchinson 1954). Larvae are -mooth, elongate
caterpillars with three pairs of thoracic legs and five pairs
of fleshy abdominal prolegs (Fig. 10C). They grow to about 
15 mm in length (% inch), and are usually a pale yellowish 
green in color with an amber head capsule. Older larvae 
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PLATE 4 
A. 	 Adult stage of the sharpnosed leafhopper. 
B. 	 Injury to bluebez,- foiage by Ae larva of a leaf roller. 
C. 	 First instar nymph of the sharpnosed lafholier. 
D. 	 Fifth instar nymph of the sharpnc.,o leaf'opper. Note the 

hourglass pattern on the dorsal jurface. 
E. 	 Injury to blueberry icav caused by ... 2 adult stage of the 

cranberry rootworm. 
F. 	 The larva of a blueberry , .1 y, and, its typical feedin& 

damage on the underside of a leaf. 
G. 	 Infestation by the terminal borer (Recurvariasp.) causes 

the growing tip to wilt and eventually die. 
H. 	 Feeding damage to a blueberry leaf by adults of the 

Japanese beete. 
I. 	 Terrapin scale on the stems cf a blueberry plant. 
J. 	 Sooty mold on blueberry foliage during the summer is a 

symptom of scale infestation. The mold grows on honeydew
excreted by the scale insects. 

K. 	 A mound of light brown 1rass at the base of a blueberry
plant is caused by a larva of the Oberea stem borer. 
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may develop a light pink coloration on the dorsal surface. 
First-instar larvae have b:-n found in North Carolina as 
early as mid-April, but they are more commonly seen 
around May 1 (Fulton 1946, Neunzig 1972). 

Larvae feed inside the berry until mopt of the contents 
have been consumed. An infested berry usually becomes 
filled with fraas from the imect, then shrivels, and turns 
prematurely blue. As larvae develop, they move from one 
berry to another within tie cluster and may fead on 3 to 6 
berries before they pupate. While feeding, larvae web 
together infested and uninfested fruit with strands of silk 
and pellets of frass (Plate 3C), making the entire cluster 
unsuitable for harvest (Fulton 1946). 

By the end of May, most larvae are fully grown. They 
drop to the ground under blueberry plants and build silken 
chambers whcre they remain throughout the rest of the 
year. There is usually oniv one generation por year, bu; a 

1few individuals may continue develupinei-t am produce a 
second generation on dieerburry ( Vaccimtim staniVeuri L.) 
in July (Neunzig 19721). 

Adult moths of the cranterry fruitworm car, be attracted 
to black-light (UV) traps as they emerge in March and 
April. This technique m,'y be useful to optimize the tirnMir 
of insecticide app ;zatio:s, but it is not an effective contre 
strategy (Tomlinsoit 1962). Larval ine'tations can be 
detected by looking for a iny entry hole near the ,tem of 
small, shrunken berries which have turned blue. The dis-
tinctive fras3 and webbing produced by this species; does 
not usuall\ appear until the middle of April when larvae 
begin moving betw,_e*n berries. 

Tvo spring applications of insecticide are usually neeued 
to control cranberry fruitworms. The first spray is applied 
shortly after bloom, with a second application in 10 to 
days. In morL cases, timing these sprays to give optimum 
control of the plurn curculio (q.v.) will also provide ex-
cellent control of cranberry fruitworms. 

Cherry PI-uitworm 

The cherry fruitworm (Grapholita packardi Zeller) is 
generally distributed throughout the northern two-thirds 
of the United States %here it feeds on a number of host 
plants including apple, cherry, blueberry, rose and 
hawthorn (Chapman and Lienk 1971). This species is fairly 
common in North Carolina.-at times even inore abundant 
than the cranberry fruitworm. 

Cherry fruitworm larvae are smooth caterpillars with 
brown heads, three pairs of thoracic legs and several pairs 
of short, fleshy abdominal legs. Physically, they resemble 
larvae of the cranberry fruitworm, but are more reddish in 
color (Plate 3F). Larvae grow w about 9 mm i's inch) in 
length. The adult stage is a small, dark grey moth with 
chocolate colored markings on the wings. These moths have 
a wingspan of 8 to 11 mm (1Kinch), but they are seldom 
seen bece.use they are active a, night and hide under leaves 
during the day (Vergeer 1954). 

In North Carolina, adults emerge during April and lay 
their eggs on both the fruit and foliage of blueberry planl. 

1u~t larvae hatch in mid-April; they bore into the first 
fruit encountered, often entering the calyx cup of the berry. 
When larvae are about one-half to three-quarters grown, 
they move to an adjacent berry in the cluster, boring from 
one fi uit to the other at the point of contact and lining the 
junction with silk. Some larvae attain their full size within 
ti, second fruit, while others may feed on additional 
berrje. Upon completion of larNal development, cater­
pi11,,rs leave the fruit and excavate small burrows in a dead 
bluci,errv cane, a prunin, stub, or the stem of a dead weed 
neirby (Marucci 1966). Larvae remain inactive within 
these burrows for the rern;nder of the growing season and 
thioughout the follo, %%i:, With the onset of mildater. 
temperatures in 1Arch and early April, larvae pupate 
within their burrows and emerge about two weeks later as 
adults. 

bLe&ction of infested fruit is difficult because there is lit­
tie u.,tcrnal evidence of the inseyt's presence, and larvae 
remain well-concealed inside berries that have been tightly, 
hut inconspicuously, silked together. In early spring, ad ,ts 
can be collected at light traps or in jars baited with a mix­
tare of lignin pitch and terpinyl acetate. Both of these 
metbiods are useful for monitoring population siz,, but 
neiwiier can provide effective control. 

In order to prevent damage by e' rr.: fruitworms, two 
a)jplic_.tion:i of a residual insecticides are uSually need:d 
t'uring th adult's flight period in the .priag. Sprays ap­
p)ied agains' the plum curculio (q.v.) should also give ade­
quate control of cherry fruitworms. 

Plant tiugi 

S4evera plt bnd the ltaffooted Bug, 
LtjuS:zt phylopos (J.j, and the stink bug, Bwiaso 
d, idiata (Say), are frequently found in North Carolina 
blue.erry plantings. Th..;e ii'sects arc not host sp-cific, but 
occur on many plants having comparatively ;arve. suc­
culent fruit.. 

Adult leaffooted bugs are about 20 r long (4' inch), 
soiewhat elongate, with a dark brown body and a narrow 
in,:,-calorcd stripe across the back. The head is small, 
injci narrower than the thorax, and bears a long, slender 
beak. The tibia of the hind legs are distinctively flattened 
and leaf-like (Fig. 11A). Nymphs or young of the leaffooted 
bug arc similar to the adult in general shape, but are 
smialler, lack wings, and are bright red in color. 

SLink bug aduits are green with dark brown markings. 
Tiie body is shaped like a shield (Fig. 1i B), about 10 mm 
long 08 inch), and produces a distasteful odor when han­
diei, The head is short a,d flat with a long slender beak. 
immature stink bogs are smaller and lack wings but in 

general they resemble adults. They are brown in the early 
instars and mostly breen in the fourth or last instar. 

Both the leafiooted bug and the stink bug overwinter in 
the adult stage. Stink bug adults occur on blueberry plants 
from April through June. while adults of the leaffooted bug 
occur on plants from mid-May through June. Eggs and 
nymphs of both tpecies are found on the foliage and fruit 
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during the months of May and June Plant bugs are only 
rarely encountered on bluel,-rrv hushes zfter harvest. 

Both adults and nymphs (if plant bu,,.s suck juices from 
developing blueberries. Tiny openinwgs are left in the 'kin of 
fruit pierced by the slender, tuhe-Iike mouthparts cf these 
insects. The cells surroundini theie opernings faii to turn 
the color of a ripw berry and the fruit ,.comes slightly mot-
tled in appearance. However, r-c :liscoloration within the 
berry or shriveling of the fruit occurs. Since tnose insects 
cause no obvious injury to the fruit. Lhere is no reason to 
control them. 

-Ain 

Cm 

Figure 11. Plant bugs which may feed on 
blueberries. A) leaffooted bug B) stink bug. 

Fruit and Foliage 

Japanese Betle 

The Japanese beetle (Ppilliajupuica Newman) is an in-
troduced species which has spread tnroughout the eastern 
United States. Adults feed on a wide variety of host plants 
including tree and bush fruits, shade trees, vegetable crops,
and broadleaf weeds. Larvae live in the soil and feed on the 
roots of grasses. This species is present throughout North 
Carolina, but it is most -ommon in the Piedmont and 
Mountains. 

The adult beetle is 10 to 12mmilori2 i to . inch; with a 
metallic green body and bronze wiig covers. Distinctive 
tufts of white hair are visible along the sides of the ab-
domen and behind the xing covers Larvae are small white 
grubs with a light brown hea. capsule. They grow to about 
15 mm in length (% inch). 

In North Carolina, adult Japanese hee:!es may he found
in blueberry fields during June and July. Near the end of 
July and beginning of August they migrate to grassy areas 
and lay their eggs. Larvae hatch in a few weeks and feed on 
roots until they become dormant for the winter. They 
resume feeding again in earl- sprinv, and usually pupate in 
May. The new adult generation f;ies to flowering or 
fruiting plants where they feed and mate. 

Feeding by the adult beetles can skeletonize the leaves 
(Plate 4H) and cause large, irregular holes in the fruit. 
Severe damage to the foliage may retard growth in young 
plants. Infestations are usually easy to detect because the 
adults tend to congregate on fruit and fly off vioisily when 
disturbed. 

Japanese beetles are usually not abundant enough in 
blueberry fields to cause much damage. Occasionally, large 
localized populations may develop in the Mountains or 
Piedmont, but these plantings are uaually small and corn­
mercial bait formulatiors can be used to trap the adults. 
Insecticide applications should probably be avoided except 

extreme cases or on small, oon-bearing plants. 

Foliage 

Sharpnosed Leafhopper 

Several kinds of leafhoppers may be found feeding on 
blueberry foliage, but the sharpnosed leafhopper 
rScaphytopius inagidatevw;is (Provancher)] is the only
species which is considered a serious pest. It has earned 
this distinction because it transmits a mycoplasma-like 
pathogen which causes stunt disease (q.v.) in highbush
blueberries (Tomlinson et al. 1950). This leafhopper is com­
mon throughout the eastern Uttited States where it feeds
and reproduces on blueberry, huckleberry, cranberry,and 
other related plants in the family Ericaceae (Hutchinson 

1955). 
Sharpnosed leafhoppers overwinter as ?ggs laid inside 

the leaf tissue of host plants. In North Carolinz,, these eggs 
hatch around the middle of March (about the time 
blueberry leaf buds begin to open). Nymphs are ivory in 
color (Plate 4C), and develop an hourglass pattern of brown 
or red markings on the dorsal surface as they grow (Plate 
ID). Leafhoppers reach the adult stage after five molts. 
Adults are approximately 5 mm long (3/16 inch), and are 
mostly brown with small cream-colored patches on the 
body and wings (Plate 4A). Both nymphs and adults have a 
pointed head which is shaped like the horn of an anvil. 

There are three generations of the sharpnosed leafhopper 
each year in North Carolina. Peak adult populations occur 
near the end of May, the middle of July, and the beginning
of October. The highest populations are found in aban­
doned blueberry fields and in wooded habitats where 
huckleberry (Gaylussacia spp.) and blueberry (Vaccinium 
spp.) are common in the ground cover. Adults are able to 
fly long distances (probably carried on air currents), and 
they tend to disperse out of the woods during the spring
(first) generation, and back into the woods during the fa!! 
(third) generation (Meyer 1984). 

Feeding by sharpnosed leafhoppers causes very little 
direct injury to blueberry plants. But economic losses do 
occur when these insects feed on stunt-infected plants, ac­
quire the pathogen, and transmit the disease to other 
plants in subsequent feedings. 
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Yellow sticky traps, like those used to catch adult 
blueberry maggots, seem to be the best way to monitor 
changes in populations of sharpnosed leafhoppers. These 
traps should be hung directly on the bushes, in a clear spot
about 0.5 m (20 inches) above the ground. Counts of the 
trap catch should be made at least once a week throughout 
the growing season. Most of Lhe individuals collected on 
these traps are adults, and males usually outnumber 
females by 5 to 1. Both adults and nymphs can be collected 
from blueberry plants with a sweep net; this technique
gives a better estimrte of the sex ratio and population 
structure, but it tends to give highly variable estimates of 
population density. Best results are usually obtained late in 
the day (near sunset) using a single upward sweep along 
the side of each bush inthe row. 

Sharpnosed leafhoppers are quite susceptible to the in-
secticides registered for use on blueberries. Spring applica-
tions to control the plum curculio and fruitworms should 
also kill nymphs of the first leafhopper generation. At least 
two: more sprays are needed later in the season to prevent 
re-infestation by migrant adults of the second and third 
generations. These sprays should be timed to coincide with 
the periods of peak flight activity (mid July and early Oc­
tober). It is also extremely important to keep a healthy
stand of bushes by promptly removing all plants which 
show symptoms of stunt disease. 

Leaf Tiers and Leaf Rollers 
Larvae of several moth species feed on blueberry leaves 

which they roll or tie together with silken webs (Plate 4 B). 
In North Carolina, the most common representative of this 
group is the leaf tier Aroga trialbamaculella(Chambers). 
This insect is a frequent pest of cranberries in the 
Northeast where growers call it the red-striped fireworm 
(Franklin 1948). Two other species, Dichomeris vacciniella 
Busck and Acleris maculidorsana(Clemens), are also found 
from time to time in North Carolina. These insects have no 
common names. 

As adults, all three of these species are small and dusty 
brown or black. They have a wingspan of about 16 mm (%
inch), but are seldom seen because they fly only at night
(Darlington 1952). Larvae of A. trialbainaculella are 
elongate, hairless caterpillars with light brown heads, 
three pairs of thoracic legs, and several pairs of flezhy ab­
domirnal lags. When fully grown, they reach a length of 10 
to 13 mm (' to Iiinch), and have four distinctive reddish 
stripes running the length of the body. Larvae of D. vac­
ciniella and A. maculidorsanaare similar in size and ap­
pearance to A. trialbamaculella,but differ in coloration. 
Immatures of D. vaccinieUa have dark brown or black 
heads, purplish-brown on the thorax, and yellowish-white 
abdomens. Larvae of A. maculidorsana have light yellow 
heads with two small, black patches, and their bodies are
mostly yellowish-white. 

A. trialbarnaculellahas several generations each season 
(Scammell 1921). In North Carolina, larvae may be found 

feeding on leaves near'the terminal of the stem from May
through September. Two or more leaves are tied together 
and a tube-like shelter of black frass and silk is constructed 
between the leaves. Feeding is generally confined to the up­
per tissues of the leaves and this results in a skeletonizei 
appearance within the leaves and a discolored region exter­
naily (Fig. 12). 

Larvae of D. v',&'cooola and A. inwlul/uh;nann are found 
on blueterry foliage in North Carolina during April and 
May. These larvae also feed on leaves near the 'stem ter­
minal. Two leaves are webbed together, a path of silk web­
bing is laid down along the midrib of one leaf, and the tips
of the leaves forming this enclosure are consumed (Fig. 13).
Several of these structures are formed during the develop­
ment of each larva. 

Control of leaf tiers and leaf rollers is usually obtained 
with spring applications of insecticides directed against
major pesta such as the plum curculio and fruitworms. 
Numerous natural parasites of these caterpillars are also 
helpful in keeping these pest populations at a low level. 

,r.
 

Figure 12. Leaves 
tied together by a 

larva of Aroga trial­
bamaculella. The
larva feeds only 

- within the enclosure 
on the upper surface 
of the leaves.
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Figure 13. Leaves tied together by a larva of 
Dichomerits vaccinielia.This insect eats the tips of 
the tied leaves. 
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Sawfly 

Sawflies are closely related to bees and wasps. These in-
sects are widely distributed throughout the United Statesand their larvae feed on a wide variety ofhiost plants in-
aluding most of the flowering fruit trees. In North 

Carolina, there is one species of sawfly (("zdima spp.) which 
feeds on the foliage of blueberry. 

Adults of the blueberry sawfly are black insects whichlook like small wasps. They are secretive, and are seldom 
seen flying in the blueberry fields. Immature stages of the 

seenflyng n ield. Imatre sage oftheblebery thsawfly are soft, elongate, and slug-like in appearance. The 
body is yellow-orange and is covered with a moist, sicky 
mucous. Legs are present, but they' are very small and in-
conspicuous (Plate 4F). The full-grown larva reaches alength of approximately 10 mm (h inch). 

lentrof awfoiemaey10semera g atin. eNorth
Caliroa sawvflies have several generations each year in 

North Carolina. Fully developed larvae are usually present 
on blueberry plants in May, July, and also in September. 
After hatching, larvae usually move only a short distance 
and generally all individuals emerging from agroup of eggs 
remain relatively close to each other through their entire 
larval development. All feeding is done on the underside of 
blueberry leaves. Only the lower leaf tissue between leaf 
veins is removed. Irregular brown areas appear on the up­
per surface of injured leaves (Plate 4F). 

Early generation sawfly larvae are killed by insecticide 
applications male for plum curculio and fruitworms. ILater 
gencrations are usually not numerous enoLgh to warrant 
treatment with insecticides. Since larvae remain in groups, 
they can be readily located and removed hy hand. 

Leaf Miners 

There are at least two species of leaf miners which may 
be found in the foliage of cultivated blueberries in North 
Carolina. One species, Paroruir prn'ci.seI, (Dietz), is con­
sidered a minor pest of blueberries grown in the 
northeastern United States and has also been found in the 
leaves of wild cherry (Darlingtor .52). The other species 
probably belongs to the genus Cotloptlia (subgenus 
Gracillaria); it is closely related to several northern species 
of leaf miners which have been found in the foliage of 
blueberry and dogwood (Forbes 1948). There are no com­
mon names for these insects. 

The larva of P. precioselta is caterpillar-like and about 6 
mm long (3/16 inch) when fully grown. The head is whitish­
yellow with brown spots and the body is mostly creamy­
white. Thoracic and abdominal legs are present, but dif-
ficult to see because of the insect's small size. The entire 
larval period is spent between the upper and lower surface 
of a blueberry leaf. When the larva is fully grown, it cuts a 
small exit hole in the leaf tissue on the lower surface of the 
mine, and leaves the excavation to pupate. The adult is a 
tiny brown moth with a wingspan of only about 6mm (3/16 
inch). 

The larva of Caloptilia sp. is a tiny green caterpillar 

which feeds inside a small, oval mine. As it matures, the in­
sect cuts around the edge of its mine and causes thedamaged area to fall out of the leaf. The iarva pupates 
within this detached mine, and emerges in two or' three 

weeks as a tiny adult moth with a wingspan of 3 to 4 mm (/i 
to 3/16 inch). The adult moth is light brown in color with 
tiny gold spoLq on the wings.

The mine of P. preciosella is irregular or blotch-like in 
shape and is restricted to the lower surface of the leaf. 
Tissue immediately above the excavation is also injuredhbythe insect and eventually turns brown and dies (Figs. 14 
and 15). The mine formed by Caloptia sp. is almot alway 
oval in shape and rarely larger than 2 by 3 mm (1/16 by 1/8 

in s pe ciesa e seer thn y ininch). r eBoth species have several generations each year in 
Carolina. Larvae of the first generation occur in Mayand early June. A second generation attacks the plants in 

late June and July, and a third generation is present later 
iate ean.
 
in the season.
 
tion of a plant's leaf surface area, and never become coor­
ion o a p a se surfceareaad n eb e coln­

mon enough to cause noticeable damage. Since the plant 
these species. 

' - •. 

. 

Figure 14. (left) Underside of blueberry leaf 
showing feeding injury or mine of the leaf miner, 
Paronixprecioaella. 

Figure 15. (right) Upper surface of the same 
blueberry leaf as in Fig. 14 showing appearance of 
mined leaf from above. 
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Yellownecked Caterpillars 

Seneralespies inNorth geuCarolina re knw toyowr
on blueberries in North Carolina. One species, the yellow-
necked caterpillar [Didana rnini.stra (Dru;':,' ], is found 
neckedhot rn d r itatesandsouncthepilas Unite 
throughout the eastern United States and southern 
Canada; its larvae feed oi apple, birch, basswood, cherry, 
elm, oak, and many other plants in addition to blueberry. 
The other species, Datana drexcii Hy. Edwards, Datana 
vanaeceps (Gu6rin-Mneville) and Datana major Grote and 
Robinson, are restricted to the Atlantic coast states where 
they feed on most Ericaceae as well as apple, basswood, 
sassafras, and witch-hazel (Craighead 1949, Darlington 
1952). These species occur only sporadically in North 
Carolina, but when present on blueberry, they are likely to 
cause concern because of their large size and voracious ap-
petites. 

The larval stage of all three species is coloiful and 
moderately clothed with long, white hairs. The head is 
usually black, the neck is narrowly ringed with yellow or 
orang." and the body is conspicuously marked with 
longitudinal yellow lines against a biack background. Fully 
grown larvae reach a length of about 5 cm (2 inches). When 
disturbed, these insects often elevate the anterior and 
posterior ends of their body, clinging to .he substrate by 
only a few middle pairs of prolegs (Fig. 16). 

Adults of these caterpillars are light brown moths with a 
wingspan of 4 to 5 cm (1.5 to 2 inches). The forewings are 
usually banded with dark brown lines, and the hind wings 
are somewhat lighter in color than the forewings. Moths 
are seldom seen because they are active at night. 

All of these species pass the winter as pupae inthe soil. 
Adults emerge in June or July and lay their eggs in groups 
of 50 to 100 on the undersides of leaves. After hatching, 
young larvae often feed together on a single leaf for several 
days and then gradually disperse to nearby foliage where 
they remain clustered throughout their entire larval 
development. In North Carolina, larvae are usualiy found 
on the blueberry foliage during late August. There is only 
one generation per year. 

....'.. 


Figure 16. Larva of the yellownecked cater­
pillar. When disturbed, these insects often elevate 
the anterior and posterior ends of the body. 

Although vun, Doton larvae only skeletonize the 

older larvae are able to consume entireblueberry foliage,
leaves and may completely defoliate small plants. Exten­
ive fe~ding may retardt gowth, but plants are seldom 

sv edn nt eadgrwh u lnsaeslo 
killed because injury occurs late in the growing season. 
Since infestation' tend to be localized and readily detected 
in the field, growers can prevent severe defoliation by 
manually removing the caterpillars or by destroying 
colonies with insecticide from a small, portable sprayer. 

There is at least one species of dagger moth, Acronicta 
tritonr (Hdhnerj, which feeds on blueberry huckleberry, 
azalea, and a few other Ericacious plants. This species 
ranges along the eastern seaboard from southeastern 
Canada to Florida, and along the northern half of the 
United States from New Jersey to Oregon (Forbes 1948). In 
North Carolina, the larvae are most commonly found on 
wild highhush blueberries, but they also occur sporadically 
in commercial fields. 

The adult has a wingspan of about 4 cm (1.5 inches); it is 
grayish brown in color and marked with dark, wavy lines 
on the front wings. Larvae are elongate and sparsely hairy. 
The head is .ellowish with lateral dark brown spots, and 
the rest of the body is mostly green. Short, black converg­
ing bands occur immediately behind the upper region of the 
head, and red, brown and yellow longitudinal lines are also 
present on the upper surface of the thorax and abdomen 
(Fig. 17. Both thoracic and abdominal legs are present. 
Full-grown larvae are approximately 3 cm long (1.25 
inches). 

A. tritona overwinters as pupae in the soil under 
blueberries. There are evidently two generations per year 
in North Carolina with large larvae present on blueberry 
foliage during May or June, and again in September. 

Early-stage larvae make small, irregular holes in leaves. 
As they grow, the amount of leaf injury increases until 
eventually the larger larvae are able to consume entire 
leaves. Insecticides applied for the control of plum curculio 

Figure 17. A 

dagger moth 
" , caterpillar 

(Acronicta). 
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and fruitworms usually give satisfactory control of the 
first dagger moth generation. Second-generation larvae are 
not very common; if present, they can he removed and 
destroyed hy hand. 

Fall Webworm 

The fall webworm (Hypim/ti fr,,t c'v rDruryv is a 
native of North America and occurs throughout most of the 
United States and Canada. It is a general feeder which at­
tacks most deciduous shade trees, ornamentals, some fruit 
trees (apple, nlum, etc.), and a few bush fruits including 
blueberry ant. huckleberry (Craighead, 194,191. 

Fall webworms overwinter as pupae in cocoons under 
trash or the bark of trees. Adults emerge in the spring and 
lay their eggs on the leaves of their host plants. After 
hatching, larvae remain together as a group and construct 
a silk enclosure (tent) over the leaves as they feed (Fig.18). 
Larvae are pale yellow or brownish in color with a broad. 
dusky longitudinal stripe on the back and ayellowish stripe 
along each side. The body is covered with light colored hairs 
which arise from black and orange warts iFig. 19B,C). Fu'll­
grown caterpillars are about 2.5 cm long (I inch). In North 
Carolina, large larvae of the first generation are found on 
blueberry from mid-June to late July. 

Upon completing their larval development, these insects 
drop from the plant and construct cocoons near the soil sur­
face. The adults emerge in late summer. They are mostly 
vhite in color (Fig. 19A), occasionally with small black dots 

on the front wing,,, and have a wingspan of about 3 cm (1.25 
inches). In North Carolina, eggs of a second generation are 
laid on host plants in late summer; larvae from this brood 
pupate in early fall and emerge as adults the following
spring (Warren and Tadic 1970). 

All leaves of an average sized blueberry plant can be 
destroyed by a single colony of larvae. Such complete 
defoliation retards growth but seldom kills the plant unless 
it occurs every year. First-generation larvae are usually 
destroyed by insecticides applied for control of the plum 
curculio and fruitworms. Since few second-generation fall 
webwoi ms are usually encountered in blueberry plantings, 
the most practical means of control is to cut out the nests 
and destroy them by hand. 

Foliage and Roots 

CranberryRootworm 

Several species of leaf beetles (Chrysomelidae) feed on 
blueberry plants, but the cranberry rootworm, 
(Rhabdopterus picipes Oliver) is probably the most abun­
dant and most damaging of these species found in North 
Carolina. Although its range extends from Mississippi to 
Quebec (Phippr, 1930, Franklin 1950), the beetles are 
usually most common in blueberry or cranberry fields near 
coastal lowlands. 

L _ 

V 

Figure 18. Nest of the fall webworm. Note that 
all of the leaves have been eaten in the vicinity of 
the nesL 

CM 

B C 
Figure 19. The fall webworm. A) adult 

B,C) larvae. 
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Both the immature and adult stages of the cranberry 
roo=tworm feed on blueberry, cranberry or closely reiated 

host plants. Alternate host plants may include apple, 

cherry, dogwood, grape, plum, strawberry, and mn il 

Adult beetles the foliage, 

while larvae, which live in the soil. feed primarily on small 
iHarman 1940. usually consume 

roots or, occasionally, on the outer covering of large roots 

iScammell 1915). 
Larvae of the cranberry rootworm are elongate, ivory-

colored grubs with a brown head and three pairs of small 

thoracic legs. The body is usually held in a slightiy curved 

position, reaching a length of 7 to 9 r-m (5/16 inch) when 
fully grown. Larvae overwinter in small earthen chambers 
near the crown of the plant, pupat' in early May, and begin 

to emerge as adults in 3 to 4 weeks. Adults are 4 to 5 mm 
long (3/16 inch). with an oblong-oval body which is 
mahogany to dark metailic-green in color. They are usually 

present in the fields during June and July. Females lay 

their eggs in the soil, and young larvae begin to hatch in 
late June (Scammell 1921). 

Cranberry rootworms occasionally cause significant 

economic losses in commercial blueherries by reducing 

plant vigor andlhv shortening the life of a stand. Yellow 

foliagve and wilt,-d terminals may he .ligns of larval feeding. 

hut these syntums must be confirmed h. di ging hene 'tth 

tht plant to find grubs or evie'-nce if their damage to the 
roots. When adults are present (June and July) thee can he 
collected from the foliage with a sweep net. Their feeding 
usually produces irregular, elongate, and often angulate 
holes along the leaf margins (Plate -E). Although this 
feeding may cause a significant loss in leaf area, it is 
usualiy less important than larval injury to the roots 
(Franklin 1950). 

In areas where rootworms are a problem, the land should 

lie fallow for a full year before it is replanted to blueberries 
(Marocci 1966) In severe eases, a soil insecticide also 
should be disked into the ground just before new plants are 
set. Satisfactory control measures to kill the larvae in es­
tablished plantings have not been developed. 

Stems 
Terminal Borer 

Larvae of moths in the genus Recurtaria are commonly 
found infesting the growing terminals of blueberry canes 
and other similar plants in North Carolina. 

.e.uraria adults are tiny moths with a wing-spread of 

only about 6 mm (1/ inch). They are grayish-white with 
numerous black and brown markings on the body and 
wings. Larvae are smooth, caterpillar-like and approx-
imately 8 mm long (5/16 inch) when fully developed. Small 
thoracic and abdominal legs are present. The most dis-
tinctive characteristic of larvae of all ages is ihe dark red-
dish color of most of the body. The head is dark brown 

Recurn'ana larvae are associated with the blueberry 
plant for only a relatively brief period during the growing 

1-..i -in ,hiv-iirn, egs are laid in the tilpsof ex­
I,.,"d:, ,,., .01 1tr ho int1 these lips Larval 

fil- nc .itill-'I in: ieur't % alk dur­e within the ternim 

inu ii inn , ind .May Pupation occurs in late 

Ma, - Jun-. l.i\ in the soil. 

I'i r,,a,,cr,- in'tenrmnais of the plants are hollowed 

,,il .In..i fr t distance of about I to 2 inches. Thei 1.1 .', i 

, bra; hrot- ,,,, i lted and are usually partially 
t

c-in-:r,',l , t ;, \ttine.s, a short frass or excrement 
(lr- at of the tunnel.,I the upper opening 

li->-i-n ,i! t.ri1n l (f the infested stem shrivels, 

hitrnimr- ,r.. Mid ins dark iurplulsh-brown (Fig. 20). 
'r.i-c- llan,- kre licavil infested with terminal borers. 

the iniirr apliarntly has little effect on productivit.\. In­
vcuid,- altlih,, in the spring for the major blueberry 
i,.i. niiill, c-au.i, sharp in !?ecmi-'irma decrease 
iiiii;ttiins. a o dlitional control of this species is 

nicessarv 

Figure20.Ln­
jury by the ter­

borer (Re­
curvaria). 

Blueberry Tip Borer 

:hho,Lh t, hiuereierrv tip borer, Hendecanenra 
J,-,.. I 1-t.utrtll was first described in 1907, it ,.;a3 not 
recogrgized ;is a ilueberry pest until the 1950's when it was 

found danmazin, commercial plantings in New York 
(Schaefers 1962i. In North Carolina, this species has never 

been found in the coastal plain, but it has been reported 

se.eral times on hlueberries grown in the v.estern part of 
the state 

luh,,r- il,horers overwinter as larvae in the hollow 
hliit-rr, :in-- . hi-ie they feed during the summer These 
hlrv, iar-iicrowrcatcr-pillars with both thoracic and ah­

diminal egs \tfirst, young larvae are light pink with a 
brown head capsule, but the coloration fades as they 
mature IMarurci l6ifi' Fully develop,?d larvae have a white 

tilv :e( grm ti ithiut 12 nim '12 inch) in length. 
in e,-t,,rn orlh Carolina, laivae pupate in May and 

,idult,- rvc in June These moths are.ni :'rim the cane!; 
ni-i! . ro% r hut fiont hasn iO,.n' each wing orange 
mark- n-a: n,-';,.ind asilver spot along the hind margin. 

The.% nave a \ :span of 9.5 to 14.5 mm (3J,to 9/16 in­
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ches). Female moths lay their eggs on the lower surface of 	 and produce young in the spring of the year. At first, these 
young scale insects, known as crawlers, actively moveleaves and young larvae bore into the canes 5 to 15 cm (2 to 
about on the plant. Within a few days, they select a feeding6 inches) from the tip (Schaefers 1962). Larvae feed 
site, settle down, and begin to secrete the shell which coversthroughout the summer and early fall, excavating a tunnel 

toward the base of each infested cane. and protects the;" 5xdy. Adult males emerge in late sum-

During July and August, the portion of the stem above mer, mate witil the females, and die within a few days 

brown in color. At (Williams and Kosztarab 1972).the tunneled out cane wilts and turns 
first, this injury may resemble the primary infection of As they feed, scale insects (particularly the terrapin 

sugarymummy berry or damage caused by Recur'rnari larvae, but 	 scale) produce large quantities of honeydew, a 

waste product, which covers the foliage and stimulatesthe blueberry tip borer usually kills a greater length of the 
growth of a sooty mold. Heavy scale infestations can often cane (20-25 cm or 8-10 inches). In the spring, infested ter-
be detected Iy the presence of this gray coating on theminals show very conspicuous symptoms of dieback. 
foliage (Plate 4J).It is difficult to a'sess the overall effect this damage has 

on the plant. Usually when tips are injured, secondary Since scale insects feed by removing sap from the plant, 

growth occurs which comnpensates, at least in part, for in- they can reduce vigor, decrease yield, and even shorten the 

jury to the main stem. Heavy infestations will probably not life span of infested plants. The scale covering is imper­

reduction vious to many insecticides, so it is difficult to control thesekill the plants, but they are likely to cause some 
insects with cover sprays applied during the growingof yield, 
season. Best results are obtained when appiications areIf dead canes containing the tip borer are cut out at prun-
timed to coincide with the active period of the crawlers oring time, damage caused by this insect will be light. The cut 

pieces can be left in the field because the tip borer will die when dormant oil sprays are applied before bud break in 

within a short time when the shoots dry out. Beneficial the spring. Careful pruning can also help control light or 

and they also help scattered infestations of scale insects.wasps parasitize larvae of tip borers, 
control this insect in North Carolina. 

Scale Insects 

In general, scale insects are stationary (sessile)Cotn 
organisms which feed on plant juices by inserting their 
mouthparts into the vascular tissues of a host plant. Most 

" ... 

-
. 

Figure 21. 
mal 

scale on a dor­
mant blueberry 

species secrete a hard, rigid, or waxy covering over their 
body and pass much of their life cycle under this protective 

-. .ane 
cane. 

shell. Only the first instar nymphs and adult males are 

mobile and bear any physical resemblance to other insects. 

Scale insects are not. frequent problems on blueberries in 

North Carolina. but there are several species including the 

terrapin 
Putnam 

scale (Lecanium PnngfciinIergande), the 
scale (Aspdwotus uncylas.Putnam), and the cot­

tony maple 
which :1ay 

scale 
occur 

(Pulinuriu inhu,,,e,'ibi.S iRathvon)) 
sporadically in commercial plantings 

(Marucci 1966). All of these species are widely distributed , " 

throughout the eastern United States where they infest a 

variety of fruit crops and ornamental plants (Johnson and 

Lyon 1976). 	 Stems and Crowns 
The terrapin scale, probably the most serious scale insect 

on blueberries, secretes a round, rigid covering over its Stem Borer 
body which is brown or reddish-brown and marked with 

black bands like the shell of a turtle (Plate 411. These scale A stern borer in the genus Oberea is a sporadic pest of 

size as the insect grows, eventually blueberries, huckleberries, azalea, rhododendron, and
coverings increase in 

laurel. This species (or its close relative) occurs throughoutreaching a diameter of 3 to 4 mm (about , inch). The Put-
much of the eastern United States (Craighead 1949).

nam scale also produces a round protective shell, but it is 
The adult of this stem borer is an elongate, slender beetlebrownish gray, has a brick red nipple near the center, and 

in diameter (1/25 inch), with a light brown or yellowish body. There are two dark
seldom grows larger than 1 mm 
The cottony maple scale forms a white, waxy cove:ing spots on the dorsal surface of the thorax and a dark lateral 

which may be 5 to 10 mm in diameter ("4to 3/1i inch) and margin on each elytron (wing cover). The beetle is about 15 

mm in length (h inch) and has slender antennae which are
roughl:, oval in shape (Fig. 21). 

nearly as long as its body. Adults are present in blueberry
All of these species have only one generation per year. 


fields during June and July.
They overwinter as full grown nymphs or as fertile adults 
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Females select young blueberry canes and insert their 
emgs under a flap of bark cut near the cane's terminal end. 
The larvae hatch in about 2 weeks. These slender, legless 
worms tunnel upward within the cane (often killing the ter-
minal) and then reverse direction arid burrow slowly 
toward the crown of the plant. From 5 to 2.5 cm (2 to 10 
inches) of the stem may be excavated during the first year. 

Larvae become inactive with the approach of winter, but 
resume feeding in the spring. After reaching the crown of 
the plant, they move to adjacent stems, continue feeding 
for the rest of the year, and complete their develpment 
during the spring of the third year (Driggers 1929). F',flly 
grown larvae are about 3 cm long (1.25 inches); they have 
hard, brown heads and soft, white bodies (Fig. 22). A dis-
tinctive patch of tiny, dark colored spines is present on the 
upper surface of the body just behind the head. 

In some cases, stem borers cause extensive damaw-.. by 
destroying the growing tips or by killing entire canes, 
I ,zcw'ever, in other cases, infested plants seem to suffer very 
little injury. Recent infestations are often difficult to 
detect, but as larvae grow and begin to tunnel downward in 
the stem, they periodical;y chew open small holes in the 
bark. Pellets of light yellow frass are ejected from these 
holes during the summer and accumulate in distinctive 
mounds on the ground beneath the plant (Plate 4K). 

Stem borers are not a frimuent problem in commercial 
hlueberry fields. Dama i these insects becan 
minimized if infested c.. or wilted terminals are 
removed by hand during the summer. Cutting the stems 
well below their hollow section insures that larvae will 
never reach the crown of the plant. 

Figure 22. 
Larva of the 
Oberea stem 
borer within a 
blueberry cane. 

Crowns and Roots 

Crown Girdlers 

The larvae of June beetles (Phyllophaga spp.) and 
elephant beetles (Strategus spp.) are occasionally found 
damaging the roots and crowns of blueberry plants in 

North Carolina Thesc insects are widely distributed 
throughout the eastern United States, and feed on a variety 
of host plants in addition to blueberry 

Both Sftrsqi,., and Phyllhldin have two-year life cy­
ctes in North Carolina. Adult June beet!cs (Fig. 23B) are 
robust, brownish insects about 16 mm long (0 incht which 
emerge in laze May or early June and remain in the field 
until th, latter part of July. The elephant beetles are 
usually actire in AugUSt. They are larger than June beetles 
(about 3 cm or 1.25 inches) and are usually dark reddish 
brown in color with long, distinctive horns on the thorax 
(one in females and three in males). Adults of these species 
are often attracted to !ights at night. 

Egg-; are laid in the soil under host plants and small, 
whito grubs emerge in the suminer or fall. These young lar­
vae feed on tiny roots throughout the rest of the year and 
then, as winter approaches, they burrow deep into the soil 
and remain inactive until pring. Warm temperatures in 
March and April stimulate renewed feeding. Larv::e con­
tinue to grow throughout the year. pass a second winter in 
the soil, and finally pupate after a brief, but intensive 
feeding pe ,dthe following spring. Fully 'grown larvae are 
elongate, "C"-shaped insects with three pairs of thoracic 
legs (Fig. 23A). The head capsule is brown to reddish brown 
and the rest of the body is yellowish or grayish-white. 
Plo//phola larvae grow to 20 to 25 mm (. to 1 inch) while 
Strotels larvae may be as much as 40 mm long (1.5 
inches). 

Young larvae feed on small roots and usually cause no 
serious damag,. as long as the infestation is light and the 
plants are healthy. More severe injury, however, can occur 
as the lirvae grow and begin to attack the main roots or the 
crown of the plant. Older larvae often feed on bark and 
wood just below the Foil line; they can completely girdle the 
crown and rapidly kill an entire plant. Infestations are 
usually difficult to detect until the plants begin to die, but 
digging around the hase of weak or questionable plants 
should expose any feeding injury or the grubs themselves. 
In plahtings where these insects prove to be a problem, a 
band of soil insecticide about 30 cm (1ft,At wide should be 
cultivated into the soil around the base of each plant. 

Z
 

-

A 1cm B 

Figure 23. The June beetle (Phyllophaga). 
A) larva B) adult. 
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Roundheaded Borers 

Larvae of beetles in the genus Ir,,,n,, feed un the roots 
and crowns of many trees, shrubs, and herbaceous plants. 

In North Carolina, these borers may occasionally attack 
blueberries, but other host plants Venerally seem to he 
preferred ICraighead 1949) 

Adult borers are large, reddish-brown hvit ,swith long 
antennae and small, distinctive !eeth on the lateral 
margins of the prothorax. The. are slow, clumsy fliers 
which are occasionally attracted to lights at night. Females 
may be 30 to 45 mm in length (1.2", to 1.75 nches ; males 
are slighly smaller. Priwos larvae resemble those (4f the 
blueberry stem borer (Obervi spp. I. but havc' tiny thoracic 
legs, lack spines behind the head, and gro\\ to a much 
large'r size (Fig. 24). Fully developed Pt',mu. larvae are 
usually about 65 mm long (2.5 i:;ches). 

-".:M ,,. 

Figure 24. Larva of the (Prionus borer. Note 
the very small legs on the thorax. 

Little is known of the life history of these borers on 
blueberry, but it is probably similar to that observed on 
other host plants. On oak or piie, females lay their eggs in 
crevices in the bark near the base of the plant or in par-
tially exposed roots. Small larvae feed just under the bark 
or root epidermis, while larger larvae tunnel extensively 
throughout the roots and crown. The larval galleries are 
usually packed with coarse, shredded shavings and excre-
ment. Three to five years are spen! feeding before the fully 
developed larvae leave their host plant and pupate in the 
soil nearby. 

Since larvae feed on subterranean parts of the plant, 
they are difficult to detect ind control. Arrested plant 
growth is usually the first sign of an infestation, and 
careful examination of these plants will show large feeding 
galleries in the crown and primary roots (Fig. 25). Without 
prompt treatment, these plants usually die. 

As in the case of crown girdlers, a soil insecticile can be 
applied in a band around the base of a blueberry plant to 
kill Prionus larvae. This strategy is usually most effective 

against young individuals which have not penetrated too 
deeply into the crown or roots. Older larvae may be ex­ceigydfiutt il 
ceedingly difficult to kill. 

crown and a 
portion of the 
roots of a blue­
berry plant 
showing holes 
made by 
Prionus 
larvae. 

Termites 

The eastern subterranean termite, [Reticulitcmnes 
flavipes (Kollar)], is abundant throughout the eastern 
United States where it lives in association with dead and 
decaying wood. Since blueberry plantings in North 
Carolina are often grown on land which has been recently 

cleared of trees and shrubs, there is often a considerable 
amount of termite-infested debris left in the soil. When the 
supply of this wood becomes depleted, termites may begin 
to attack the living roots and crowns of blueberry plants. 

Termites are social insects which live beneath the ground 
in nests containing reproductive forms (winged ano 
wingless) as well as sterile workers, nymphs, and soldiers, 
A sprawling network of tunnels and enclosed passageways 
connects the nest with many suitable feeding sites. 
Workers and soldiers are most frequently encountered in 
the field; these are wingless individuals with soft, white 
bodies. The workers are about 5 mm long (3/16 inch) and 
resemble ants, while the soldiers are slightly larger and 
have brown, cylindrical heads with stout mandibles. 

New termite colonies become established in early spring 
when new reproductive forms leave an established nest. 
These individuals are black with long slender wings, quite 
different in appearance from the workers. After an initial 
mating flight, the male and female burrow into wood, con­
struct a small nest chamber, and rear their first brood of 
workers. Eventually, workers take over duties in the nest, 
forage for food, and care for the young. An average size 
colony with several thousand individuals takes four or five 
years to develop. 
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It is difficult to assess how much injury termites actually 
cuse in blueberry fields. Most infestations probablydo not 
vr.ult from the establishment of new colonies but occur in-

-,tadas established colonies enlarge their range of feeding. 
In many cases, termites appear to be secondary invaders, 
feeding upon plants which have already been weakened or 
,;,iled by other insects or diseases. Damage to living plants 
i., generally confined to the small roots; larger roots oc-
ca"iionaily may be injured, but termites rarely invade an 
entire crown and kill the plant. Termite galleries are rather 
distinctive because they follow the grain of the wood and 
are usually packed with dirt and spotted with dark excre­
nent. 

Complete control of termites in established plantings is 
difficult to Obtain because the insects remain protected 
within the wood &jii insecticides applied around the base 
of the plants and disked into the soil will usually help 
reduce populations, but careful site preparation before 
planting is the best way to prevent termite damage. 
Remove all latrge roots, branches, and other wood debris 
from the field, plow the land thoroughly to encourage 
decomposition of orwanic matter, and finally, incorporate 
an insecticide into the soil before new plants are set. 

Disease Control
 

The blueberry grower should be able to recognize disease 
sind arthropod problems so that effective control tactics can 
hc applied at the proper time. Commonly employed control 
measures include the use of fungicides, insecticides, resis-
tant cultivars. rogueing diseased plants, and the production 
o:" blueberry propagating stock free of disease, 

Canker diseases of blueberry are best controlled by 
planting canker-free plants of canker-resistant cultivars. 
In general, the use of fungicides for stem canker control 
hais proven to be ineffective. This is also true for the stem 
blight disease. Prompt removal of all dead or dying 
branches, 6 or 8 inches below any sign of diseased wood, 
and the use of blight-free cuttings for propagation are 
suggested control practices for stem blight. The relative 
susceptibility of the major blueberry cultivars grown in NC 
to stem canker and other important diseases are given in 
Table 2. 

The only means of controlling stunt or virus diseases of 
blueberry is through a rigorous and continual eradication 
program, the use of stunt-or virus-free plants, and insect 
control. Inspections of plants for stunt should be made an-
ni;ally in late spring and again in late summer. Affected 
;,,ants should be removed promptly. 

The blueberry nursery at the Cast!e Hayne Research Sta-
.:,,n near Wilmington, NC will provide NCARS project 
;, aders and growers who wish to establish propagation 
!,,ocks with quality true-to-type plants that are free of 
:unt. Plants of tha major cultivars grown in NC and in-

(:exed for blueberry stunt will be maintained in a 
-creenhouse located at the Castle Hayne Research Station. 
.-mall blocks of mature bushes also will be maintained at 

e Research Station to provide limited cutting wood for in-
rested growers and exp -imental purposes. 
Losses from blueL . uit rots (mummy berry, ripe 

rot, and phomopsis rot), leaf spots (Gloeosporium, Sep­
toria, Double Spot and Gloc-ocercospora), and twig blight 
diseases (Phomopsis) can be reduced by spraying with 
fungicides. Preharvest treatment for ripe rot control is best 
achieved with two to three applications of an effective 
fungicide at 7 to 10 day intervals beginning at petal fall. 
With a highly perishable fruit such as blueberry, the need 
for control of postharvest fruit decay organisms (C.
./loe(isl ioides, P. IOuccdin, Botrytis spp., and Alteriwria 
spp.) also is essential. The best means of prolonging shelf 
life and reducing fruit decay of blueberries is storage of the 
fruit at cool temperatures (40'F) as soon ifter harvest as 
possible. Avoid overloading cold-storage facilities to the 
point the berries cannot be cooled and maintained at the 
desired temperature. 

Control of mummy berry is toest achieved by eliminating 
thi' primary source of spores, the apothecia. Clean cultiva­
tion between rows and beneath plants in the spring and 
early summer will aid ir, control of this disease. Timely ap­
plications of Lffectivc fungicides -t the green tip stage Ion­
set of vegetative growth), and again during bloom will help 
to reduce losses from mummy berry. 

To control Phomopsis twig blight, fungicides need to be 
applied at blossom bud break and repeated at 10-14 day in­
tervals through bloom. There are various fungicides that 
are effective in controlling these discases of blueberry; 
however, the rate and time of application will vary 
depending upon the disease, weather and spray equipment. 
Recommended control practices will vary from one region 
to another; therefore, it is important to consult state exten­
sion service recommendations before applying any 
chemicals. North Carolina blueberry growers should con­
suit the blueberry spray program in the .C. jnculturul 
Chemical. .lfuu!l 
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Arthropod Control
 

Maintaining aclean, healthy stand of blueberrv bushes is 
one of the most effective ways to insure tood control of 
arthropod pests. Weedy fields and field margins provide 
shelter and overwintering sites for ,orne insects, '.nd dead 
canes or dying bushes can serve as breeding sites for other 
species. Regular cultivation of the soil kills insects which 
pupate under dead leaves or near the soil surface, and a 
good program of fertilization and water-management 
keeps plants vigorous and better able to withstand a small 
amount of injury, 

In addition to clean cultural praCtices, a successful 
blueberry grower also needs a ro:efullv planned strategy 
for applying insecticides and miticides. The effect.iveness of 
these pest control operations is influenced not only by ,tI! 
types of chemicals used, but also by the method and timing 
Of their application. Since chemical formulations and 
labelling undergo frequent changes, no specific suggestions 
for insecticides or miticides are included here. Current 
recommendations for specific matertals and information on 
application rates is available in the N C. Agriculturnl 
ChemicaL Mlanual. 

In general, there are si.x time periods throughout the 
year when it may be appropriate to use pesticides to .,up-
prt-ss insects or mites on blueberries. The following syn-
opsis describes which pests can be controlled during each 
period, how to estimate optimal timing for treatments, and 
what other management options should be considered. 
Since a different spectrum of pests can be controlled during 
each interval, growers have some flexibility in the manage-
ment o; some minor pests (such as scales). Although some 
species require multiple tre.itments, individual fields 
should rarely need treatment during more than three or 
four of these periods. Although this summary is no sub-
s;.itute for experience, it does outline some of the important 
considerations that shouid go int(, making sound pest 
management decisions. 

Dormant Season. A severe infestation of scale insects is 
the only arthropod prolcn which must be treated in the 
dormant scason. Two applications -a oil suspension in 
January or February usually give satisfactory results. Tim-
ing of these sprays is not critical as long as they are applied 
on relatively warm days (>50'F before the flower buds 
begin to open. Dormant sprays .,re not economical for 
treating small or scattered pCpulations of scale insects. 
These minor infestations should be controlled with petal-
fall sprays which coincide with the scale's crawler stage. 

Cultural practice; during the dormant season can kill 
overwinterinf, insects and mites. Pruning out older wood 
tends to reduce bud mite populations, and clearing the 
ground cover in surrounding woods and field margins 
destroys overwintering plum curcuiio and the eggs of 
sharpnosed leafhoppers. 

Pre-Bloom. In rare situations where cutworms or cran­
berry weevils have been diagnosed as a problem, a pre­
bloom spray applied when the buds are beginning to swell 
will protect the plant from injury. Use a residual insec­
ticide that will provide good activity at. low temperatures 
and avoid micro-encapsulated formulations which bees 
might mistake for pollen grains. 

Petal-Fall. Petal-fall sprays are probably the most im­
poi rant ones of the year. These applications provide control 
of plum curculio, cranberry fruitworm, cherry fruitworm, 
the crawler stage of scale insects, and the first generation 
of sharpnosed laflioppers. Ideally, the first spray should 
be applied after the bees finish working the plants AND 
average daily temperatures reach 70'F. Applications made 
too early in the season are wastefui of time and rnatei-ials 
because the pests are not yet active in the fields. Usually 
two cover sprays are needed after petal fall to ohtain 
satisfactory control of fruitworms. However, when plum 
'urculio are present, these sprays should be contimued 
weekly until daytime temperatures reach 90'F. 

Petal-fall is also an excellent time to control hod :nites 
because they are no longer sheltered by the plant. At the 
present time, there are no miticides whicil can be u. Pd 

before harvest, but changes in registration are expected in 
the future. 

Pre-harvest. Blueberry maggots are the only insect 
pests which may need to be treated just before harvest. 
Monitor populations with yellow sticky traps baited with 
protein hydrolysate and apply a short-residual nsec.ticide 
only in locations where more than two flies are collected 
per trap per week. If berries are not yet ripe in an affected 
field, apply the insecticide by ground, spraying every mid­
die. If ripe berries are already present, the availablk crop 
should be harvested just before the field is treated. Spray 
around the perimeter of a field to block immigration of flies 
from the surrounding woods. If weather or labo conditions 
prevent harvest and ground application with 5days, the af­
fected fields should be sprayed by air immediately. 

Once a field reaches its treatment threshold, continue in­
secticide applications every 7 to 10 days until all unhar­
vested fruit has dropped. If possible, use a picking machine 
to strip all remaining fruit; this eliminates oviposition sites 
and should reduce future populations. Following this 
strategy for several years should allow growers to 
gradually eradicate spot infestations of the blueberry 
maggot. 

Post-harvest. Blueberry bud mites, Japanese beetles, 
many of the foliage and stem feeders, and the second 
generation of sharpnosed leafhoppers can be treated with 
pesticide applications in July. Monitor the sharpnosed 
leafiioppers with yellow sticky traps and apply one spray 
near the peak of their activity. h" bud mites are also a 
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problem, include a miticide and repeat its application two 
weeks later. Since the mites are well protected under the 
bud scales, adequate spray material must be applied at 
high pressure to cover and penetrate the buds. Good 
coverage may require 200 to 400 gallons of spray per acre 
(depending on plant size) applied with approximately 200 
lbs of pressure. 

Autumn. Continue monitorin'g sharpnosed leafhopper 
populations and apply a final spray near the peak of the 
third generation. In North Carolina this application usually 
comes during the first or second week of October. 
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IMPORTANT NOTICE-PNW 232
 

EDB (ethylene dibromide) was banned Sept. 30. 1983
by EPA for use as a soil fumigant. It is an ingredientin some of the products suggested for control of
 

nematodes on page 5 of this publication. The specific
products affected by the ban are Terr-o-cide .54.45,Terr-o-cide 15, Terr.'o-cide 72.27. and Terro-cide 30. 
The fumigant DD does not contain ethylene dibromide 
but the manufacturer has discontinued productron of 

the chemical Existing suDplies of DD may be used in
accordance with label directions 
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DISEASE AND INSECT CONTROL GUIDE
 
Minimum 
Days Be-

Disease or Insect tween Last
 
and Relative Pesticide Actual Toxicant Application
 
Occurrence (use one) Per Acre and Harvest Remarks
 

PREPLANT TREATMENT 

Nematodes * DD Follow manu- Preplant only Have nematode analysis made and base 
rare *or Telone facturer's direc- need to fumigate on results. It is best to 

or tions. fumigate in late summer or early fall 
, Terr-o-cide before anticipated planting in spring. 

Strawberry root There are no legally registered Fumigation prior to planting will 'ill 
weevil materials available that can be weevils present in the field. !t will not 

Black vine applied as preplant treatment. protect the planting from weevils that 
weevil migrate into the field at a later date. 

Rough strawberry 
root weevil 
(occasional) 

Woods weevil 
Obscure root 

weevil 
(occasional) 

ESTABLISHED PLANTINGS
 
Dormant & Preb!oom Periods
 

Aphids diazinon 1 lb 
(common) or 

malathionL 1.5-2.0 lb 

Godronia Difolatan 2-4 lb 
Canker (4 flow 
(occasional) able) 

Lecanium Dormant oil 2-2Y2 gal 
scale i Superior 
(occasional) (98%) 

Dormant 4 gal 
spray oil 

7 Apply to foliage as dust or spray in 100 
gallons of water per acre. Apply when 

1 aphids appear and repeat application if 
necessary. 

Do not use diazinon if there is any 
bloom present-highly toxic to bees. 

21 	 Apply at bud break and repeat at 4-6 
week intervals. 

Use 4 gallons dormant oil emulsion 
(80%) or 2-21/2 gallons Superior-type oil 
(98%) in 100 	gallons of water. Apply 
while plants are dormant and when tem­
peratures are above freezing. An insec­
ticide such as diazinon may be added to 
the oil to control large scale populations. 

L Pest is not 	included on product label. See explanation on page 3. 
* This material is very dangerous to the applicator and should be handled with ex,reme caution 
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Established Plantings, .ontinued 

Minimum 
Days Be-

Disease or Insect 	 tween Last 
and Relative Pesticide Actual Toxicant Application

Occurrence (use one) Per Acre and Harvest Remarks
 

Mummy Berry.' Funginex 0.3 lb See remarks Apply in 20-50 gallons water or in 5 
icomrnon! (24 f( oz of gallons water for aerial application. Ap­

18.2% EC) ply at bud break and 7-10 days later. If 
season iscold and buds develop slowly, 
second application may be delayed. A 
14-day interval has given excellent con­
trol in Puyallup valley experimental 
plots. 

Bloom Period 

Aphids.^ malathion:. 1.5-2.0 lb 1 Apply to foliage as a spray in 100 gallons 
tcommon) 	 of water per acre. Apply when aphids ap­

pear and repeat application if necessary. 

Apply in late evening to a,oid bee kill. 
Do not use dust formulation. 

Lecanium malathionL 1.25 lb 1 Apply malathion as a spray in 100 
scale-' gallons of water per acre. After June, use 
(occasional) 150-200 gallons water per acre. 

Mummy Berryl. Funginex 0.3 lb See remarks Apply at pink bud stage and repeat 7-10 
(common) (24 fl oz of days later. Make final application at only 

18.2% EC) 16 fluid ounces per acre between full 
bloom and petal fall. 

Mummy Berry Benlate 0.5 lb 21 Apply at early bloom and at 10-14 day 
(common) intervals through petal fall. Do not make 

or more than four applications. 
and/or 

Botrytis gray Captan 1 lb 0 Less effective than Benlate but can be us­
mold ed as a tank mixture with Benlate, or as 
(common) an alternative spray to help prevent build 

up Benlate tolerant strains. 

Postbloom Period 

Aphic,, Same treatments as in Prebloom 
(commoni Section 

Cherr, malathion 1 lb 1 Apply to foliage in 100 gallons water per
trur,\\orm acre at blossom drop and again 2 weeks 
(occa iona I later, Cover foliage thoroughlv. 

Pes js not included on product label See explanation on page 3. 
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Postbloom, continued 

Minimum 
Days Be-

Disease or Insect tween Last 
and Relative 	 Pesticide Actual Toxicant Application
Occurrence 	 (use one) Per Acre and Harvest Remarks 

Godronia Difolatan 2-4 lb 21 Apply immediately after harvest and 
canker (4 flow- repeat at 4-6 week intervals until leaf 
,occasional) able) drop. 

L.eafrollers carbaryl 2 lb 0 Appiy to foliage in 100 gallons of water 
(common) (Sevin) per acre. Can be applied up to time of 

harvest. Make the first application May
methoxy-	 2-3 lb 14 15 unless there are still blossoms, in 
chlorL which case apply it after bloom. One or 

two additional applications may be 
necessary at 2-week intervals if 
infestations are heavy. 

Warning: Sevin is highly toxic to bees, 
so never apply it if there is any bloom 
in the field. 

Dipel (B.t.) 	 0.5-1.0 lb of 0 Other B.t. formulations are available. 
formulation 

Lecanium malathionA 1.5-2.0 lb 1 Apply malathion or parathion as spray
scaleA 100 gallons water per acre. After June, 
(occasional) use 150-200 gallons water per acre. 

*parathion 	 0.5 lb 14 These materials effective only when 
scale is in crawler 	stage. 

Warning: Parathion is highly toxic to 
bees, so never apply if there is any 
bloom in the field. 

Obscure root Azinphos- 0.5 lb 3 Apply to foliage in 100 gallons water per
weevilL methyl acre. Cover foliage thoroughly. Spray
(occasional) (Guthion)AT about mid-June to kill adults before egg 

deposition. Use malathion if additional 
malathionL 2.5 lb 1 sprays are needed. 

Warning: To avoid bee poisoning, do not 
apply Guthion if there is any bloom in 
the field. Guthion is highly toxic to bees. 

L Pest is not included on product label. See explanation on page 3. 
* This material is very dangerous to the applicator and should be handled with extreme caution, 

No Guthion products are registered for use on blueberries in the Pacific Northwest. however, there are at least 
two azinphosmethyl products registered for use on blueberries in Washington and Oregon. No .izinphosmethvl 
products are registered for use on blueberries in Idaho. 
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SPRAY COMPATIBILITY (ABILITY TO MIX) CHART
 
FOR FUNGICIDES AND INSECTICIDES
 

Combining chemicals It may be to your advantage to control several problems with one spray 
by combining several chemicals. Read the label and follow the manufac­
turer's directions when making these mixtures. This compatibility chart 
i.,provided to help you in preirninary planning only. Compatibilities can 
vary from those indicated on this chart because of change in solvents and 
emulsifying agents, etc. It is a good idea before making a tank mixture 
to mix the chemicals in a jar of water at approximately the recommended 
dilution rate and look for any reactions that would cause solids to form 
and separate out of the solution. Some mixtures may create phytotoxicity 
problems (plant injury), so unless a label specifies otherwise, either ex­
periment on a few plants or avoid doing it. 

0 XS S a 

Benlate 

Diazinort 

Guthior, 

Malathion 

Methoxych or 

Parathion 

Sevin 

Blank = Normally compatible. As indicated, all chemicals in this chart are 
presumably compatible, but growers should be cautious in mixing new 
chemicals which do not appear in this chart. Consult the annual revisions of 
this publication for new chemicals. It is suggested that growers not mix 
chemicals unless approved by the manufacturer. 

Note: Dipel is not listed. Refer to label for compatibility information. 

* This material is very dangerous to the applicator and should be handled 
with extreme caution. 
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BIRD CONTROL
 

Mesurol 

NEW PLANTINGS 

Simazine (Princep) 

ESTABLISHED PLANTINGS 

Dichlobenil 
(Casoron,Norosac) 


This chemical has received registration for use on blueberrie, as a repellent 
for starlings, grackles, redwing blackbirds, ia,s,finches, and robins. Apply
2-2/3 pounds 75% VVP per acre by air or ground equipment in aminimum 
of 5 gallons water per acre. Repeat as necessary with a minimum ot 7 
days between applications. A maximum of 8 pounds of product may be 
applied perseason. Applications may be made up to the (Jay of harvest. 

Note: For maximum repellency of birds, apply as berries first begin to 
ripen. Experience in Oregon has shown that control has been achieved 
by spraying bushes on the perimeter of the fields and every third or fourth 
row. Caution: Application of Mesurol to blooming crops or weeds will 
kill bees. 

WEED CONTROL GUIDE 
Make sure all perennial weeds have been eliminated before establishing 
anew planting. Chemicals will provide good weed control inestablished 
plantings as well as control annual weeds in new blueberry fields. 
Herbicide treatment of new plantings must be done with caution, becajse 
very young plants have small root balls that are near the soil surface and 
may be seriously injured by chemicals applied at too high rates. A wise 
policy would be to apply no herbicides until the blueberry plants have 
been in the field 6 months to 1 year. 

Good weed control requires accurate application, correct timing, and the 
appropriate herbicide if weeds are to be controlled without injury to the 
blueberry plants. 

Sawdust applied around the base of new plants will suppress annual 
germinating weeds. Caution: Excessive sv.'dust piled at the base of 
established plants has in some cases resulted in severe crown damage.
Otherwise, new blueberry plantings may be treated for control of annual 
weeds at reduced rates of certain herbicides inthe spring atter plants have 
started to grow. 

Apply simazine at 1.0-1 .6 pounds active ingredient per acre. Use lower 
rate on light textured soils. Simazine has very little effect on growing 
weeds, so it must be applied before weeds emerge fron the soil. Follow 
application with sprinkler irrigation if soil is dry. This treatment is not 
effective in muck or mulched soils. See bee warnirg in Established Planting
section. 

Herbicides will provide seiective control of many annual and perennial
weeds. Since several may be safely and effectively used, the choice 
depends on several interrelated factors: weed species present, soil type, 
veather conditions, etc. 

Dichlobenil iseffective against many innual and perennial weeds. For 
horsetail and annual weeds, apply at 4-6 pounds active ingredient (100-150
pounds of Casoron or Norosac 4 G)per acre in the spring before weeds 
emerge. Application must be followed by rain or sprinkler irrigation. For 
perennials, such as sheep sorrel, quackgrass, orchardgrass, and Canada 
thistle, apply the higher rate per acre while weeds are dormant in late 
fall to January. 
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Weed Control Guide, continued 

Precautions: 
1. Do not make more than one application per year. 
2. Do not apply during new shoot emergence. 

Follow dichlobenil applications after 2-4 weeks with acomplete coverage 
of weed foliage using acontact herbicide such as paraquat at 0.5-1 pound 
active ingredient (1-2 quarts of Paraquat C!. or Gramoxone) per acre as 
a coarse, directed spray at 30 p.s.i. to avoid drift injury to young canes 
from fine mist. Add Ortho 	X-77 spreader (non-ionic) at 1 quart per 100 
gallons of spray. 

Simazine (Princep) 	 A single simazine application at 2-4 pounds active ingredient (2.5-5 pounds 
of 80W) per acre iseffective against anumber of weeds and grasses. Apply 
in winter while plants are dormant. A split treatment of 2 pounds active 
ingredient applied in October or November, and repeated in March or 
April, usually provides better residual control. 

Precautions: 
1. Do not apply when fruit is present. 
2. Is not effective on muck soil or mulched plantations. 
3.Apply only during late evening, night or early morning to protect 

bees foraging on blooming crops u. weeds. 

For more effective control of perennial weeds, follow simazine application 
with complete coverage of weed foliage using acontact herbicide such 
as paraquat at 0.5-1 pound active ingredient (1-2 quarts of Paraquat CL 
or Gramoxone) per acre. Add Ortho X-77 Spreader (non-ionic)at 1 quart 
per 100 gallons of spray. Using acontact herbicide will stop weed growth 
and improve overall weed control. 

Diuron (Karmex) 	 Inwestern Oregon and western Washington only: diuron at 2.4 pounds 
active ingredient (3 pounds of 80W) per acre can be used during the 
winter. A split apnlication of diuron at 1.6 pounds active ingredient (2 
pounds of 80W) per acre, may be used to control annual weeds. Apply 
in October and again in the spring before emergence of annual weeds. 
This treatment isnot effective against perennial weeds or weeds growing 
in muck or mulched soils. 

Precautions: 
1.Avoid spraying foliage 	during spring treatment. 
2. Do not use within 1 year after planting. 
3. Do nrot use on soil with less than 2% organic matter. 

Pronamide (Kerb) 	 Pronamide will control most perennial grasses. Apply at 1-2 pounds active 
ingredient (2-4 pounds of 50W) per acre. Use lower rate for annual grass 
and/or light textured soil, and ahigher rate on perennial grass. Applications 
must be followed by irrigation or precipitation. Make applications from 
October through January. Pronamide will not control groundsel, 
pineappleweed, sowthistle, wild lettuce, or Canada thistle. For control 
of these weeds, use with an early spring application of dichlobenil, teroacil, 
or simazine. 

Precautions: 
1. Do not apply when soil is frozen. 
2. Is not effective on muck soil or mulched plantations. 
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Weed Control Guide, continued 

Chlorpropham 	 Chlorpropham will control primarily grasses, but ha,, short residual activity.
(Furloe CIPC) 	 For annual grasses, use 6 pounds act:ve ingredient (1.5 gallons of 4 EC 

per acre in late fall or early spring when the crop is dormant. Low rate 
on the label is 8 quarts (8 pounds active ingredient). Six quarts not recom­
mended in Idaho. 

For hard to kill grasses, make fall application and repeat in the spring 
before grasses emerge from the soil. For perennial grasses, apply in late 
fall at 12 pounds active ingredient (3 gallons of 4 EC) per acre. 

Terbacil (Sinbar) 	 Terbacil iseffective in controlling many different weed species (including 
cinquefoil, hawkweed, red sorrel, crabgrass, orchardgrass, quackgrass,
and annual sedge) in blueberry plantings that are at least one year old. 
Make a single band or broadcast application beneath bushes during late 
February to late March. Fall applications have not provided adequate con­
trol in western Washington due to heavy rainfall. Spring applications made 
after late March have caused severe injury on the lighter textured soils. 

Terbacil has been used for weed control in blueberries grown on Camas 
clay loam, Puyallup sandy loam, Mossy Rock silt loam, and muck soils. 
Control has been excellent in most cases. Rates to use are governed by 
soil texture: 

Pounds of Active Ingredient 

1 to 3% More than 3% 
Soil Texture Organic Matter Organic Matter 

1.Sandy, loamy sand DO NOT USE 1.6 (2 lb 80W Sinbar) 
2. Sandy loam 1.6 (2 lb 80W Sinbar) 2.4 (3 lb 8OW Sinbar) 
3. Lo:ml, silt loam, sit, sandy 

clay, sandy clay loam 2.4 (3 lb 80W Sinbar) 3.2 (4 lb 80W Sinbar) 
4. Silty clay, silty clay loam, 

clay, clay loam 3.2 14!b 8OW Sinbar) 3.2 (4 lb 8OW Sinbar) 

Terbacil should be applied before the weeds emerge from the soil or in 
the seedling stage, for best results. Ifweed growth is beyond the seedling
stage use a surfactant, such as DuPont's Surfactant WK, Accutrol, Multifilm, 
X-77, or Adjuvant-T, at the rate of 1 pint per 25 gallons of water per acre. 
If weed growth is heavy, use 50 gallons or more of water per acre. 

Precautions: 
1. Do not apply after March since injury can result to plants grown 

on coarse-textured soils. 
2. Do not use on sands or sandy loams containing less than 3%organic 

matter. 
3. Do not make more than one application per year. 
4. Do not permit spray to 	contact blueberry plant foliage.
5. Do not apply to soils where water may be standing for prolonged

periods. Terbacil has a water solubility of 710 ppm and will be readily 
absorbed by blueberr-,' roots causing injury. 
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Weed Control Guide, continued 

Terbacil may be followed in 2-4 weeks with complete weed roliagecoverage of a contact herbicide such as paraquat at 0.5-1.0 pound activeingredient (1-2 quarts of Paraquat CL or Granioxone per acre as acoare,directed spray at 30 p.s.i. to avoid drift !njury to young canes Irom linemist. Add Ortho X-77 spreader (non-ionic) at I quart per 100 gallons of 
spray. 

METHOD OF Uniform application is absolutely neces,,ary ifAPPLICATION herbicide,, are to providethe desired results. Treatment rates are low. For example, only 2 pounds
of 80% simazine powder are needed per acre. Such a small amount ofmaterial spreads very thinly over an acre. Variations in the spray pattern,speed of the rig, worn nozzle tips, etc., will change the application ratesufficiently to damage the crop or reduce the weed control. To get uniform
application, be sure that your spray rig: 

1. Can apply material at low pressures, 30-40 pounds per square inch.2. Can apply 40-60 gallons of spray per acre.3. Has nozzies evenly spaced, 12-18 inches apart, along a boom that 
can be adjusted for height.

4. Can move at a constant ground speed between 2 and 4 miles per
hour.

5. Has nozzle tips that deliver the rated volume of spray (test the out­put of the individual tip to determine its accuracy relative to the 
anticipated). 

Diuron, oronamide, terbacil and some formulations of simazine anddichloben'l are wettable powders that do not dissolve in water. Conse­quently, yo i must take several additional precautions to insure maintaining
a uniform dplication. 

Additional Precautions:
1. Screens in the lines and nozzles should be no smaller than 50 mesh 

to avoid clogging.
2. The material will settle to the bottom of the tank if not constantlyagitated. Either continuous mechanical agitation by paddles in thetank or hyc.'aulic agitation by return-flow jets iknecessary.3. Wettable powders are abrasive; therefore, these herbicides shouldnot be used in gear, roller, or impeller pumps. The clearances in thesepositive-displacement pumps are close; theefore, they wear quickly

when abrasives are pumped.4. Nozzles wear readily, too. As a result, the amount of spray being
pushed through the nozzle will constantly ,ncrease. The spray rigmust, therefore, be properly designed and calibrated often if youare to be sure of the amount of material being applied per acre. 

Note: All rates of application are given in pounds active ingredient peracre. Rates of application are based on complete (overall) coverage, not
just banded or over the row.. 
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EB 0849
 

NOTE 

* Lists of chemicals in this publication indicate legally registered materials, and sequence of listing
does not indicate better performance of one material over the other. 

PESTS NOT ON PRODUCT LABEL 

Some suggested uses of pesticides in this publication are for pests not listed on product labels. These are indicated by the symbol A. Such uses comply with the federal law (FIFRA) which says a use isconsistent with label directions provided the crop or site is on the label and directions concerning
rates and interval before harvest are followed. 

WHEN TO SPRAY 

The purpose of this spray schedule is to help growers know when to be on the lookout for variousdiseases, insect pests, and weeds. The purpose is not to recommend routine sprays for all the problemslisted. Some diseases and other pests of blueberries occur almost every year and requireroutine preventative treatments. Possible examples are frUit rot, leafioliers, and annual weeds. How­ever, other problems, e.g., nematodes, are sporadic in frequency and location and should be treatedonly as the need arises. This requires constant vigilance by the grower, so a problem, if it does occur,will not advance beyond remedy. The reward for vigilance isa lower bill for pesticides and application,as well as protection of natural control agents which help to further reduce the "cost" of pesticides. 

Note that diseases and insects are listcd according to relative occurrence: rarely encountered, occasion­ally encountered, or commonly encountered. These terms serve as a guideline in order to prevent oravoid continuous prophylactic or preventative sprays for pests that do not occur regularly. 

BEE POISONING 

Honey bees are necessary for complete pollination of blueberry flowers. Poor pollination resuits in
lower yields, with small berries. 

Many of the insecticides recommended for the prebloom or postharvest periods are highly toxic iobees and should not be used during bloom. The chemicals methoxychlor and malathion may be usedduring bloom if they are applied in the following manner: methoxychlor, during late evening, night, o.early morning; malathion EC, only during late evening. None of the recommended fungicides or hero­
icides applied during bloom are toxic to bees. 

Contact nearby beekeepers whenever you plan to use a material that is hazardous to bees. This wilprevent accidental bee kills and help establish better cooperation between growers and beekeepers. 
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DISEASE AND INSECT 
CONTROL GUIDE 

Minimum 
days Be-

Disease or Insect tweon Last 
and Relative Posticide Actual Toxicant Application
Occurrence 	 'usa one) Per Acre and Harvest 

PREPLANT TREATMENT 

Nernatods DD Follow manu- Preplant 
(rare) 	 or Telone facturer's direc- only 


or Vidden D tions 

or Vorlox 


Strawberry root There are no legally registered
 
weevil materials available that can be
 

Black vine applied as preplant or prebloom
 
weevil 	 treatment. 

Rough strawberry
 
root weevil
 
(occasional)
 

Woods weevil 
Obscure root
 

weevil
 
(occasional)
 

ESTABLISHED PLANTINGS 
Dormant & Prebloom Periods 

AphidsA diazinon 1 lb 7 

(common) malathionA6 1.25 lb 1 


Godronia Difolatan 2-4 lb 21 
canker (4 flow-
(occasiunal- dble) 
rare) 

Lecanium Dormant oil 2-2 1/2 gal 
scale Superior 
(occasional) (98%) 

Dormant 4 gal 
spray oil
 
(80%) 
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Remarks 

Have nematode analysis made and base 
fumigation on results. It is best to lumi 
gate in late summer or early fall before 
anticipated planting in spring. 

Apply to foliage as dust or spray in 100 
gal of water per acre. Apply when aphids 
appear and repeat application if necessary. 

Do not use diazinon if there is any bloom 
present-highly toxic to bees. 

Apply at bud break and repeat at 4-6 
week intervals. 

Use 4 gal Dormant oil emulsion (80%) or 
2-2 1/2 gal Superior-type oil (98%) in 
100 gal of water. Apply while plants 
are dormant and when temperatures are 
above freezing. 
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CONTROL GUIDE (continued) 

Disease or Insect 
and Relative 
Occurrence 

Pesticide 
(use one) 

Actual Toxicant 
Per Acre 

Minimum 
Days Be­

tween Last 
Application 
and Harvest Remarks 

Mummy Berry 
(common) 

Funginex 0.3 Ib 
(24 fl oz of 
18.2% EC) 

See remarks Apply in 20-50 gal water or in 5 gal water 
for aerial application. Apply at bud break 
and 7-10 days later. If season is cold and 
buds develop slowly, _ 'nd application 
may be delayed. A 14-day interval has 
given excellent control in Puyallup valley 
experimental plots. 

Bloom Period 

Aphids.\ 
(common) 

malathionZs 1.25 lb 1 Apply to foliage as a spray in 100 gal of 
wat"-( per acre. Apply when aphids appear 
and repeat application if necessary. 

Apply in 
Kill. Do 

Late Evening to Avoid Bee 
Not Use Dust Formulation. 

Lecanium 
scaleA 
(occasional) 

malathionA 1.25 lb 1 Apply malathion as a spray in 
of water per acre. After June, 
to 200 gal water per acre. 

100 gal 
use 150 

Mummy Berry 
(common) 

Funginex 0.3 lb 
(24 fI oz of 
18.2% EC) 

See remarks Apply at pink bud stage and repeat 7-10 
days later. Make final application at only 
16 fl oz/A between full bloom and petal 
fall. 

Mummy Berry 
(common) 
and/or 

Benlate 

or 

1/2 lb 21 Apply at early bloom and at 10- to 14­
day intervals through petal fall. Do not 
make more than four applications. 

Botrytis gray 
mold 
(common) 

Captan 1 lb 0 Less effective than Benlatate but can be 
used as a tank mixture with Benlate, or as 
an alternative spray to help prevent build 
up of Benlate tolerant strains. 

Postbloom 

Aphias 
(common) 

Same treatments 
Section 

as in Prebloom 
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Diseae or Insect 
and Relatived Pesticida 
Occurrence (use one) 

Cherry malathion 
fruitworm 
(occasional) 

Godronia Difolatan 
canker (4 flow-

(occasional- able) 
rare) 

LeafrollersL carbaryl 
(common) (Sevin) 

rriethoxy. 
chlorA 

Warning: 

Lecanium malathionA 
scaleA 
(occasional) 

parathion 

Warning: 

Obscure root azinphos-
weevilA methyl 
(occasional) (Guthion)iA 

malathionA 

Warning: 

EB 0849- ; -

CONTROL GUIDE (continued) 

Minimum 
Days Be. 

twetn Last 
Actual Toxicant Application 

Per Acre and Harvest 

1 lb 1 

2.4 lb 21 

2 lb 0 

2.3 lb 14 

Sevin is highly toxic to bees, so never 
apply it if there is any bloom in the 
field. 

1.25 lb 1 

0.5 lb 14 

Parathion is highly toxic to bees, so 
never apply if there is any bloom in 
the field. 

1 lb 14 

2.5 lb I 

To avoid bee poisoning, do not apply 
Guthion if there is any bloom in the 
field. Guthion is highly toxic to bees. 

Remarks 

Apply to ioliage in 100 gal water per acre 
at blossom drop and again 2 weeks later. 
Cover foliage thoroughly. 

Apply immediately after harvest and re­
peat at 4-6 week intervals until leaf drop. 

Apply to foliage in 100 gal of water per 
acre. Can be applied up to time of harvest. 
Make the first application May 15 unless 
there are still blossoms, in which case 
apply it after bloom. One or two addi­
tional applications may be necessary at 
2-week intervals if infestations are heavy. 

Apply malathion or parathion as spray in 
100 gal water per acre. After June, use 
150-200 gal water per acre. 

Apply to foliage in 100 gal water per acre 
Cover foliage thoroughly. Spray about 
mid-June to kill adults before egg deposi. 
tion. Use malathion if addit;onal sprays 
are needed. 

* Registration of heptachlor has been suspended for this use by EPA; however, existing stocks with these uses on the
label can be used according to label directions. No substitute is rejisteaed for this use. 

P~si is not included on product label. See explanation on p;,ge 2. 
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SPRAY COMPATIBILITY (ABILITY TO MIX) CHART 
FOR FUNGICIDES AND l',SECTICIDES 

It may be to your advantage to control several problems with one spray by combining several chemi­cals, Read te label and follow the manufacturer's directions when making these mixtures. Thiscompatibility chart is provided to help you in preliminary planning only. Compatibilities can varyfrom those indicated on this chart because of change in solvents and emulsifying agents, etc. It is agood idea before making a tank mixture to mix the chemicals in a jar of water at approximately therecommended dilution rate and look for any reactions that woula cause solids to form and separateout of the solution. Some mixtures may create phytotoxicity problems (plant injury), so unle3s a labelspecifies otherwise, either experiment on a few plants or avoid dcing it. 

0 

C U C 
.- o o .- :-0 0 c uO 

t- r , ­ .­

2 0 n Blank=Normally compatible how-Bftnlate CBe"'....e.compatibility ever it is suggested in newer 
charts to riot

Diazinon mix unless approved by.. ...
.manufacturer. 

Guthion C=Caution 

Heptachlor ­ j_ - - C 

Malathion 

Methoxychlor 

Parathion H 
Seviln 

BIRD CONTROL 

Mesurol has received a Washington State registratio2 for use on blueberries as a repellent for starlings,grackles, redwing blackbirds, jays, finches, and robins. Apply 2-2 2/3 pounds 75% WP per acre by airor ground equipment in a minimum of 5 gallons water per acre. Repeat as necessary with a minimumof 7 days between applications. A maximum of 8 pounds of product may be applied per season. Ap­
plications may be made up to the day of harvest. 

Note: For maximum repellency of birds, apply as beii ,es first begin to ripen. 
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WEED CONTROL GUIDE
 

Chemicals will provide good weed control in established plantings as well as control annual weeds in new blueberry fields. Herbicide treatment of new plantings must be done with caution, because veryyoung plants have small root balls that are near the soil surface and may be seriously injured bychemicals applied at too high rates. A wise policy would be to apply no herbicides until the blueberry
plants have been in the field 6 months to 1 year. 
Good weed control requires accurate application, timing, and amount of materials, if weeds are to be 
controlled without injury to the blueberry plants. 

A.NEW PLANTINGS 

New blueberry plantings may be treated for control of annual weeds at reduced rates of certair 
herbicides the spring following the setting of plants. 

Simazine (Princep) 

Apply simazine at 1.6 pounds active ingredient (2 pounds of 80 W Princep) per acre. It has very littleeffect on growing weeds, so it must be applied before weeds emerge from the soil. Follow application
with sprinkler irrigation. 

B.ESTABLISHED PLANTINGS 

Herbicides will provide selective control of many annual and perennial weeds. Since several may besafely and effectively used, the choice depends on several interrelated factors: weed species present,
soil type, and weather conditions. 

Dichlobenil (Casoron) 

Dichlobanil effective against many annual and perennial weeds. For horsetail and annual weeds,apply at 6 pounds active ingredient (150 pounds of Casoron 4 G) per acre in the spring before weeds emerge. Application must be followed by rain or sprinkler irrigation. For perennials, such as sheepsorrel, quackgrass, orchardgrass, and Canada thistle, apply the same amount per acre while weeds are 
dormant in late fall to Jaouary. 

Precautions: 
1. Do not make more than one application per year.
2. Do :,ot apply to plants which have been established in the field for less than one year. 

Follow dichlobenil applications after 2 to 4 weeks with a complete weed foliage coveraqe of a contactherbicide, such as: (1) dinoseb (Dow General, Premerge, Sinox General) at 2.5 pourds active ingre­
dient (.5 gallon of 5 pounds/gallon Dow General) plus 2 gallons of Summer Spray Oil in E0 gallonsor more of water per acre; or (2) paraquat (Paraquat CL) at 1 pound active ingredient (.5 gallon of2 EC Paraquat CL) per directed spray at 30 p.s.i. to avoid drift injury to young canes acre as a coarse 
from fine mist. 
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Simazine (Princep) 

Simazine at 4 pounds active ingredient (5 pounds of 80 W Princep) per acre is effective against a 
number of weeds and grasses. Apply in winter while plants are dormant. 

Pr.cautions: 
1. Do not make more than one application per year. 
2. Do not apply to plants that have been in -.Il fiud less than cne year. 

For a more effective control of perennial weeds, follow simazine application with a complete weed 
foliage coverage using a contact herbicide, such as: (1) dinoseb at 2.5 pounds active ingredient (.5 gal­
lon of 5 pounds/gallon Dow General) per acre plus 2 gallons of Summer Spray Oil per 50 gallons of 
water per acre; or (2) paraquat at 1 pound active ingredient (.5 gallon of 2 EC Paraquat CL) per acre. 
Using a contnt herbicide will stop weed growth and give asimazine a better chance to work. 

Diuron (Karmex) 

Diuron at 1.6 pounds active ingredient (2 pounds of 80 W Karmex) per acre, or simazine at 2 pounds 
active ingredient (2.5 pounds of 80 W Princep) per acre may be used to control annual weeds. Apply 
in October and again in the spring before emergence of annual weeds. This treatment isnot effective 
against perennial weeds or weeds growing in muck or mulched soils. 

PERENNIAL GRASS CONTROL 

Perennial grasses are most easily controlled by herbicide applications in November to January while 
grasses and crop plants are dormant. 

Pronamide (Kerb) 

Pronamide will control most perennial grasses. Apply at 2 pounds active ingredient (4 pounds of 50W 
Kerb) per acre. Applications must be followed by irrigation or precipitation. Make applications from 
November to January. Pronamide will not control groundsel, pineappleweed, sowthistle, wild lettuce, 
or Canadb thistle. For control of these weeds, use with an early spring application of dichlobenil, 
terbacil, or simazine. Pronamide is not effective on muck soils or mulched plantations. 

Chlorpropham (Furloe, CIPC) 

Chlorpropham will control some perennial grasses. Make application in late fall at 12 pounds active 
ingredient (3 gallons of 4 EC Furloe) per acre. For hard-to-kill grasses, make fall application and repeat 
in the spring before grasses emerge from the soil. Chlorpropham will control annual grasses: make 
application in spring before grasses emerge from the soil. 

PERENNIAL AND ANNUAL BROADLEAF AND GRA3S WEED CONTROL 

Terbacil (Sinbar) is effective in controlling many different weed species (including cinquefoil, hawk­
weed, red sorrel, crabgrass, orchardgiass, quackgrass, and annual sedge) in blueberry plantings that 
have been established in the field for at least one year. Make a single band or broadcast application 
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beneath bushes during late February to late March. Fall applications have not provided adequate con­

trol in western Washington due to heavy rainfall. Spring applications made after late March have 
caused severe injury on the lighter textured soils. 

Terbacil has been used for weed control in blueberries grown on Camas clay loam, Puyallup sandy 
loam, Mossy Rock silt loam, and muck soils. Control has been excellent in most cases. Rates to use are 
governed by soil texture (see the table): 

Lb Active 

1 to 3% More Than 3% 
Soil Texture Organic Matter Organic Matter 

1. Sandy, loamy sand DO NOT USE 	 1.6 (2 lb 80 WSinbar) 

2. 	 Sandy loam .6 (2 lb 80 WSinbar) 2.4 (3 ib 80 W Sinbar) 

3. 	 Loam, silt loam, silt, sandy 2.4 (3 lb 80 WSinbar) 3.2 (4 lb 80 WSinbar) 
clay, sandy clay loam 

4. Silty Clay, silty clay loam, 3.2 (4 lb 80 W Sinbar) 3.2 (4 lb 80 W Sinbar) 
clay, clay loam 

Terbacil should be applied before the weeds emerge from the soil or in the seedling stage, for best 
results. If weed growth is beyond the seedling stage use a surfactant, such as DuPont's Surfactant WK, 

Accutrol, Mu!tifilm, X-77, or Adjuvant-T, at the rate of 1 pint per 25 gallons of water per acre. If 
weed growth isheavy, use 50 gallons or more of water per acre. 

Precautions: 
1. Do not apply after March since inju y can result to plants grown on coarse-textured soils. 
2. Do not use on sands or sandy loams containing less than 3%organic matter. 
3. 	Do not make more than one application per year. 
4. 	Do not permit spray to contact blueberry plant foliage. 
5. 	Do not apply to soils where water may be standing for prolonged periods. Terbacil has a water 

solubility of 710 ppm and will be readily absorbed by blueberry roots causing injury. 

Terbacil may be followed in 2 to 4 weeks with complete weed foliage coverage of a contact herbicide 
to knock down existing weed growth. The following herbicides may be used in 50 gallons of water per 
acre. 

Lb Active 

Herbicides 	 Ingredient Per Acre 

Oaraquat 	 1.0 (.5 gal of 2 EC Paraquat CL) 

Dinoseb (plus 2 gal Summer Spray Oil 2.5 (.5 gal of 5 lb/gal Dow General) 
per 50 gal of water per acre) 
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METHOD OF APPLICATION 

Uniform application is absolutely necessary if herbicides are to provide the desired results. Treatment 
rates are low. For example, only 2 pounds of 80% simazine powder are needed per acre. Such a small 
amount of material spreads very thinly over an acre. Variations in the spray pattern, speed of the rig, 
worn nozzle tips, etc., will change the application rate sufficiently to damage the crop or reduce the 
weed control. To get uniform application, be sure that your spray rig: 

1. Can apply material at low pressures, 30 to 40 pounds per square inch as read on the gauge. 
2. Can apply 40 to 60 gallons of spray per acre. 
3. Has nozzles evenly spaced, 12 to 18 inches apart, along a boom that can be adjusted for height. 
4. Can move at a constant ground _ted between 2 and 4 miles per hour. 
5. Will cover the entire area with a Lroadcast application, instead of just covering the row. 
6. Has nozzle tips that deliver the rated volume of spray (test the output of the individual tip to deter­

mine its accuracy relative to the anticipated). 

Simazine, dichlobenil, diuron, pronamide, and terbacil are wettable powders that do not dissolve in 
water. Consequently, you must take several additional precautions to insure maintaining a uniform 
application. 

Additional Precautions: 
1. Screens in the lines anc: nozzles should be io smaller than 50 mesh to avoid clogging. 
2. The material will settle to the bortom cf ' kte tan';. if not corstantly agitated. Either continuous 

mechanical agitation by paddles in the tank or hydra.;lic 2gitation by return-flow jets isnecessary. 
3. Wettable powders are abrasive; therefore, these herbicides should not be used in gear, roller, or 

impeller pumps. The clearances in these positive-displacement pumps are close; therefore, they wear 
quickly when abrasives are pumped. 

4. Nozzles wear readily, too. As a result, the amount of spray being pushed through the nozzle will 
constantly increase. The spray rig must, therefore, be properly desiqned and calibrated often if you 
are to be sure of the amount of material being applied per acre. 

Note: All rates of application are given ',, pounds active ingredient per acre; also, rates of application 
are based on complete (overall) coverage, not just banded or over the row. 

By Arthur Antonelli, Extension Entomologist, Ralph S. Byther, Extension Plant Pathologist, and C. C. Doughty, 
Horticulturist, WSU Western Washington Research and Extension Center, Puyallup; W. P. Sche-r, Area Extension 
Agent, WSU, Tacoma; and C. H. Shanks, Entomologist, WSU Southwestern Washington Research Unit, Vancouver. 
Issued by Washington State University Cooperative Extension, J. 0. Young, Director, and the U. S. Department of 
Agriculture in furtherance of the Acts of May 8 and June 30, 1914. Cooperative Extension progiams and policies com 
ply with federal and state laws and regul3tions on nondiscrimination regarding race, color, national origin, religion, 
sex, age, and handicap. Trade names may have been used to simplify the presentation of information. No endorsement 
of products is intended. Revised April 1982. 
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Metric 
Millimeter 
Centimeter (10 mm) 

Meter (100 cm) 

Kilometer (1,000 m) 

Square Centimeter 

Square Meter 

Hectare (10,000 sq m) 

GramSquare Kilometer (100 ha) 
Kilogram g) 
Ton (metric) (i,000 kg)

Millililer 

Liter (1000 ml) 

Cubic Meater (1,000 
 1) 

Metric 

100 g/ha 
1 kg/ha 
1 toi (metric)/ha 

I/ha 
1 kg/000 I 

1 0/1000 kg 

1 km/hr 


Celalus (Centigraoe) 

-30 
-20 
-10 

0 
10 
20 
30 
40 

To convert: 

APPROXIMATE 


U.S. 
0.030 inches 
0.39 inches 

39.4 inches 
0.62 milen 
0.155 square inches 
1.2 square yards 
2.47 acres 

0.035 ounces247 acres 

01,000pounds2.2 

1.1 tons (US) 
0.034 fluid ounce 
1.056 quarts 

264.17 gallons (US) 

U.S. 

1.4 oz./acre 
0.9 lb./acre 
0.446 tons (US)/acre 
0.4 qt./acre 
1 lb,/100 gals. 
1 ppm 
0.6 mph 

Fahrenheit 

-22 

-4 
14 
32 
50 
68 
86 
104 
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METRIC 

COMMON 

Celsius to Fahrenheit - multiply by 9/5 (1.8) and add 32,Fahrenheit to Celsius - subtract 32 and multiply by 5/9 (0.56). 
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WEIGHTS AND MEASURES 

EQUIVALENTS 

U.S. 
Inch 

Foot (12 in) 

Yard (3 ft.) 

Mile (b,280 ft.) 

S.uare Inch 

Square Foot (144 sq. in.)

Square Yard (9 sq. ft.) 

Acre--43,560 sq. ft. 

Square Mile--640 acresPound--16 oz.
Ounce 
Ton (US)-2,000 lb. 
Tablespoon-3 teaspoons 

Metric
 
2.54 centimetem 

30.5 
0.91 
1.6 
6.5 

930 
0.84 

centimeters 
meters 
kilometers 
square centimeters 
square centimeters 
square meters 

0.405 hectares 

259 hectares 
0.454 kilograms28.3 grams 
0.907 tons (metric) 

14.79 milliliters 
Fluid Ounce-2 tablespoons 29.6 milliliters 
Cup-8 II.c". 
Pint-2 cups 
Quart--4 cups 
Gallon (US)--4 qts. 
Cubic Foo; 

PROPORTIONS
 
US. 


1 oz./acro 
1 lb./acre 
1 ton (US)/acro 
1 fl.oz./acre 
1 gal./acre 
1 lb./100 gals, 
1 ppm 

1 mph 

TEMPERATURES
 
Fahrenheit 

0 
10 
20 
30 
40 
50 
60 
70 

80 
90 

0.237 liters 
0.473 liters 
0.946 lite:s 
3.8 liters 

28.3 liters 

Metric 

70 g/ha
 
112 kg/ha
 
2.24 tons (metric)/ha 

73 ml/ha 
9.39 I/ha 
1 kg/1000 I 
1 g/1050 kg 

1.6 km/hr 

Celsius (Centigrade) 

-18 
-12 
-7 
-1 
4 

10 
16 
21 

27 
32 

mm ­ millimeter, cm - centimeter, ABBREVIATIONSm - meter, km - kilometer, ha - hectare, mg milligram, g gram, kg kilogram, Iml - milliliter - liter 
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GROWER'S SPRAY RECORD 

Date Stage of Fieid Pest Chemical Rate 
Applied Growth Identification Control!ed Used Used Remarks (weather, notes, etc.. 

_ __ __ __ __ ___ _ __ __ __ __ __ _ __ ___ __ __ __ _ __ __ __ __ ___ __ __ __ __ __ __ __ __ ___ __ __ __ __ __ __ ___,__ 



BLUEBERRIES
 
Rates of materials for blueberry are based on standard 

amounts/acre used in air applications. NOTE: Do not 
apply any fungicides (except Funginex) listed by air-
plane. Thorough coverage by ground sprayers is essen-

Post Efficisncy 
DISEASES 
Fusicoccum Canker 8 
Mummyberry 
(Shoot blight phase) 2 

Post Efficiency 
DISEASE... 

Mummyberry 
(Shoot blight phase) 2 

tial with the recommended fungicides. See Extension 
Bulletin E-840, "Tractor-Mounted Air Blast Sprayers in 
Small Fruit Crops," for calibration of sprayers. 

Su"ted hmncas (Rate/acre) 
2. Funginex 20 EC* (24 floz) 
S. Difolatan 80% "Sprills.. (21/2 Ib) 
8. Difolatan 4 F- (2qt) 

commnt:
 
Asterisk (*)--Apply in 20 gallons
waterlacre by ground sprayer or in 
5 gallons water/acre by airplane. 
Double asterisk (")-A now label 
registration for Difolatan on blueberries 
allows for chemical control of 
Fusicoccum canker. Although 
Phomopsis canker is not on the label, 
Dlfolatan will gibe some control. 
Conidjospores of both fungi are spread
from cant&rs on stems with each rain 
beginnig at bud break and continuing 
into the iall. 
Do not apply Difolatan by airplane. 
Coverage is too poor to get good 
results. 

Suggested ChemIcals (Rate/acre) 
2. Funginex 20 EC (24 floz) 
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Pest 

DISEASES 

Mummyberry 

(blossom infection stage)
(blossominfectonstage__1,_2_ 
Fusicoccum Canker 

Anttirarrise 

Attemaria Fruit Rots 

INSECTS 

Oblique Banded Leafrollei 

Spring Canker Worm 

Pest 

DISEASES 

Mummybsrry 

infection stage)
(blossom(blossom infection stage) 

Fusicoccum Canker 


Anthracnose 


Afternaria Fruit Rots 

Efficiency 

1,2 

1, 2, 8 

1, 2, 8 

2,0 

Ila 

Ile 

Efficiency 

1,21, 2 
1, 2, 8 
1, 2,8 

2, 8 

BLUEBERRIES
 

Suggested Chemicals (Rate/acre) 

1. 	Benlate 50 WP (1 Ib), plus 
Dolatan 4F* (2 qt), OR 
Ddolatan 801 "Sprills" (2/2 lb) 

2. 	Funginex 20 EC* (24 f -)z), plus 
Difolatan 4F*" (2 qt), OH 
Dilolatan 80% "Sprills" (21/2 Ib) 

8. 	 Didolatan 4 F*' (2 qt) 
8. 	 Difolatan 80% "Sprills" (2'/ Ib) 

11. Methomyl 1.8 (2 pt) 
11. Methomyl 90 SP (1/ Ib) 
11. Lannate 2.4 L', (3 pt) 

Comments: 

Phomopsis canker will be partially 
controlled by Difolatan.
 

Asterisk (°)-Funginex controls
 
mummyberry only. Difolatan or Captan
 
needed for control of other diseases
 
listed.
 

Double asterisk (*)-Substitute
 
Captan 50 WP al 5 lb/acre for
 
Difolatan if allergic to Difolatan.
 

Suggested Chemicals (Ratp/acre) 

1. 	Benlate 50 WP (1 Ib), plur 
Difolatan 4 F (2 qt), OR 
Difolatan 80% "Sprills" (2 /2 ib) 

..... 	 2. Funginex 20 EC* (24 fIloz), plus 
Diolatan 4 F'" (2 qt), OR 
Difolatan 80% "Sprills" (2/2 Ib) 

8. 	 Difolatan 4 F** (2 qt) 
8. 	 Difolatan 80% "Sprills" (2/2 Ib) 

Comments:
 
Asterisk ({)-Funginexcontrols
 
mummyberry only.
 

Double asterisk (*)-Substitute 
Captan 50 WP at 5 lb/acre for 
Difolatan if allergic to Difolatan. 

Phornopsis canker will be partially 
controlled by Difolatan. 
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BLUEBERRIES 

Suggested Chemicals (Rate/acre)Pest Efficiency 
_ 1. Benlate 50 W (I lb), p!usSEASES 

Ddolatan 4 F" (2 qt), OR 
Didolatan 80% "Sprills" (21/2 Ib)

(blossom infection stage) 1,2
(blossom infection sage_ 1, 2 2. Funginex 20 EC' (16 f oz) 
Fusicoccum Canker 1, 8 8. Difolatan 4 F" (2 qt) 

8. Difoiatan 80% "Sprills" (2'/2 b)1, z, 8Anthracnose 

Atemana Fruit Rots 2, 8 	 Comments: 
Asterisk (*)-Funginex controls 
mummyberry only. The rate of 
Funginex nust be reduced at fruit 
fomation. 

Double asterisk (*)-Substitute
 
Captan 50 WP at 5 lb/acre for
 
Difolatan if allergic to Difolatan.
 

Phomopsis canker will be partially
 
conlrofld by Difolatan.
 

Difolatan applied at full bloom may
 
interfere with bee activity.
 

Suggested Chemicals (Rate/acre)Pest 	 Efficiency 
8. Difolatan 80% "Sprills"' (21/2 Ib)DISEASES 
8. Difolatan 4 F (2 qt)8Fusicoccum Canker 

Comiments:Anthracnose 	 8 
_ _ 8 _ _ _-	 Asterisk (*)-Substitute Captan 50 WP _ _ Fru4 Rots _ 

at 5 lb/acre for Dirolatan if allergic to 
Diftoatan. 

Phomopsis canker will be partially 
controlled by Difolatan. 

8. Guthion 50 WP (1 Ib)INSECTS 
9. Imidan 50 WP (2 Ib)S 361 23gPlum CurctilioPlumCurl_ 8 ,11. Methomyl 1.8 (2 pt)
 

Blueberry Tip 3orer 83, 9e, 23g 11. Methomyl 90 SP (1/2 Ib)
 
Oblique Banded Leafroller 8e, 9e, 11e, 23g 	 11. Lannate 2.4 LV (3 pt)

23. Sevin 80 S (2'/2 Ib) 
Be, 9e, 23a 

Cranberry Fruitworm 

Cheny Fruitworm 	 Ge, 9e, 23e 

Aphids 	 11e 

Comments:
 
For e'phid control, sprays should be applied with a ground sprayer.
 

Pest Efficiency 	 Suggested Chemicals (Rteacre) 

8. Difolatan 80% "Sprills"" (2/2 Ib)DISEASES 
8. Difolatan 4 F' (2 qt)

Fusicoccum Canker, 8, 59
Fusico__cumCanker,__,_59_ 59. Captan 50 W (5 Ib)
 
Anthracnose 8, 59
 Comments: 
Ahtemana Fruit Rots 8, 59 	 P__omopsis will t partiallyconroll 

by Difolatan.Sae First CoverINSECTS 
Asterisk (*)-Substitut3 Captan 50 WP 
at 5 lb/acre for Difolatan it allergic to 
Dklolatan. 
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BLUEBERRIES 
Post 	 Efficiency 
 Suggested Chemicals (Rate/acre) 
DISEASES 8. Difolatan 80% "Sprills" (2/2 Ib) 
Fusicoccum Canker, 6, 59 0. Difolatan 4 F (2 qt)
 
Anthracnose 8, 59 59. Captan 50 W (5 Ib)
 

Ahoemara Fruit Rots 8, 59 	 Commonts:Interval between last application and 
INSECTS See First Cover 	 harvest for Difolatan is 21 days.
 

Phomopsis canker will be partially
 
controlled by Difolatan.
 

Post Efficiency Suggested Chomicoia (Rate/acre)
 
DISEASES 
 8. Difolatan 80% "Sprills" (21/2 Ib)
 
Fusicoccum Canker 8, 59 8. Difolatan 4 F (2 qt)
 

59. Captan 50 WP (5 Ib) 

Comments: 
If canker is a serious problem, make 
fungicide application about 4 to 6 
weeks after Third Cover. If this 
application occurs within 21 days of 
harvest, use Captan instead of 
Difolatan. 

INSECTS 
 8. Guthion 50 WP (1Ib)
 
Blueberry Maggot Be, 9e, 13g 9. Imidan 50 WP (2 Ib)


13. Malathion LVAphids 	 13g Concentrate' (10 f oz) 

BIRDS 	 13. Aqua Malathion 8 EC* (1 pt)
13. Malathion 25 WP"(8 Ib)Bird Repellent 38e, Sne Comments 	 38. Mesurol 75 WP "° (2Ib) 

Comments:
 
Asterisk (*)-24 hour interval between
 
treatment and harvest.
 
Double asterisk (*)-A maximum of
 
4 lb of product may be used per
 
season. Applications may be made up
 
to 7days before harvest for maximum
 
repellency of birds. Apply as berries
 
first begin to ripen and repeat if
 
necessary to maintain repellency with
 
at least 7days between applications.
 
NOTE: ULV Malathion + Dilolatan can
 
burn blueberry fruit and leaves when
 
applied as a tank mix.
 

Post 	 Efficiency 
 Sug9,-.. 'Rate/acre) 
INSECTS 	 See Fourth Cover 

Peat 	 Efficiency 
 Suggested Chemicals (Rate/acre) 
INSECTS See Fourth Cover 
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BLUEBERRIES
 

post Efficiency Suggested Chemicals (Rate/acre) 
DISEASES 11. Methomyl 1.8" (2 pt) 
Fusicoccum Canker 59 11. Methomyl 90 SP (' 2 Ib)

11. Lannate 2.4 LV 
INSECTS 23. Sevin 80 S- (2'/2 Ib) 
White Marked Tussock Moth 11o,23o 59. Captan 50 WP" (5 1b) 

Oblique Banded Leafroller 11o,23e 	 Comments: 
Asterisk (')-3 days betweerCanker Woms 	 11e 23a 
treatment and harvest. 
Double asterisk (*)-No interval 
betwen treatment and harvest. 
Triple aseriosk (**)-If canker is a 
serious problem, and it has been 4 to 
6 weeks since the last canker spray, 
apply a spray at this time. 

Post Efficiency 	 Suggested Chemicals (Rrto/acre) 
DISEASES 8. Difolatan 80% "Sprills" (21/2 Ib) 

Fusicoccum Canker 8 8. Difolatan 4 F (2 qt) 

Comments: 
It canker is a serious problem, apply 
the spray if it has been 4 to 6 weeks 
since the previous canker spray. 
Continue spray applications on a 4 to 
6 week interval through leaf drop in 
the fall. 
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WEED CONTROL
SMALL FRUITS 

(Year ofPlanting) 

Wtod 
Problem Chomlcal Ingredirnt 

Annuals oryzalin 2 to 4 
(Surflan) 

Grasses Fluazifop-butyl 0.25 to 05 
(Fusilade) 

(EstablishedOne Year or More*) 

Wc.d 
Problem Chomcicl 

Annuals diuron 
(Karrnex) 

simazine 
(Princep) 

Napropamide 
(Devrinol) 

Quackgrass dichlobenl 
and annuals (Casoron} 

pronamide 
(Kerb) 

terbacil 
(Sinbar) 

simazine 
(Princep) 

norflurazon 
(Solicam) 

Emerged paraquat 
weeds (Paraquat CL, 

Gramc ... ,-) 

Noody hexazinone 
erennials (Velpar) 

lb/acro 
actlva 

ingrmdlnt 

2 to 4 

2 to 4 

1 to 2 

4 to 6 

1 to 2 

1.6 to 3.2 

4 


2 to 4 


/2 to 1 


1 to 2 

-ctlvallnioof 
A!pllcatlo. 

Apply to wee--freei ground 
after planting. 

Th actively growing 

rgrasses. 


Tlme of 
Application 

In spnng boforu wvod 

growth starts. 


Late fall in spring baforeor 

growth starts.
 

Apply before weeds
 
emerge inspring.
 
Novemb-ar 


November 

In spring before weed 
growth starts. 

October or November 

Fall to early spring before 
weeds emerge. 
Spring 

Early spring before bud 
break. 

Romnr'tL d ;L2d
jtslons 

Use lower rate on ligtar soil. 

Apply to grass 4 o8 iches tall. Add 
surfactant or oil concentrate as label 
specifies. Apply only to nonbearing plants. 
Blueberry only. 

Rc-marU 4n-d.Lhnitatons 

Apply at least 60 days before harvest Not 
effective on organic soils. Use !ow:ate on 
young plantings.
 
Use low rate on young plantings.
 

Granular formulation is most effective on
 
quackgrass. Do not exceed 4 lb./acre on
 
brambles.
 

Apply to dormant quackgrass or before
 
emergence of annual weeds. Do not use
 
on muck soils. Blueberry only.
 
Lse only inplantings that have been
 
establishd at least a year. Apply the lower
 
rate on sands and sandy larns and the
 
higher rates on clay loams.
 
Granular foimulation is most effective on
 
quackgrass.
 

Apply as a directed spray to emerged
 
weeds. On brambles, apply before growth
 
starts in the spring. Avoid contact on new
 
canes or shoots of brar-ables or blue­berries or injury wi:l 
 occur. 
Do not apply on light sandy soils or in 
successive years. Blueborry only. 

'Chemicals listed forYear ofPlanting may bo used as siecrfied 
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VNMEARDS AND SMALL FRIT PLANTINGS
 

Nomaticldc 

1.3-D IDichloropropono 
and related ch!orinaod 
hydrocarbons) 

Tolone 11 

Applicistlon rato'cra 

Broadcast: 30 pal. 

1,3-D and Chloropicnn 

Telone C 

Methyl Bromide and 
Chloropicrin (98% and 
2%, respectively) 

Brom-o-gas 

Broadcast 35 gal. 

Broadcast 450 lb. 

Methyl Bromide arid 
Chloropicnn (67% and 
33%, respectively) 

Terr-o-gas G? 

Broadcast 250-35i lb. 

MIC (Methyl Isohio-
cyanate and 1,3-D) 

Vcrlex 

Broadcast 20 gal. 

Fenamiphos 

Nemacur 3S 

Nemacur 15G 

Strip: 6 gal. 

Strip: 120 lb. 

Bioadcast 120 lb. 

Oxamvl 
Vydale L 

Broadcast: 3-10 gal. 
Strip: 3-10 gal. 

Oxamyl 
Vydale L 

Foliar Spray: 2 qL/100 gal. 

Nematiclde Application ratwacre 

Fenamiphos Strip 6 gal 
oracur .3- Strip 120 lb 

ternictJr 15( Broadcast 120l Il 

LmttAtrictio &nd/orDir ctlona 

Apply as a pre-piant treatment at least 21 days prior to planting 
when soil temperature :s between 501 arid 800 F. InecL at an 8-inch 
soil depth. Seal soil mmedately niterC application. Allow additional 
time before planting if temparatures are below 60" )-, or if soil has 

become very waL 

Same as 1,3-D 

Apply as a pro-plant treatment in plant b)6ds for pcducion of 
transplants only. Prepare plant bed as if for planting. Seal with 
airtight cover. Infect material, treating when foil temperature is 
above 500 F. E.roa,,e to tumigation for 48 hours. Aurati 1oatod area 

for 2 days before plantin. 

Apply as pro-plant treomu;. nt. in0oct mt3lrial at 5- to B-intch depth. 
Seal troateo soil vith airtignt cover. Eyxposo to fumigalion ;or 48 
hours Aerate for 2 days before planting in transplant bed. Allow at 
least two weeks soil aeration beteen f;alkd fumigation and planting 
when transplants are for fruit produc, Do not trat c l if 

temperature is below 450 F. at 5-inc.. d, 

Apply as pro-plant treatrarnt For boadcast application, use shanks 
spaced 8 inches apa,; injecling at a dapth of 8 nchas. For row 
application, use two chis.als spaced 8 inches aoart par ma. Seal 
soil immediately tffter application. If soil is 70 F. or more at 6-inch 
depth, seal soil sunace with plastic tarp. Ker) soil moist and 
undisturbed for 4 'o 7 ays. Colder soils require longur furniition 
penods. Cultivate soi and allow to aerate one week for each 
10 gal., acre of material. 

For ioot-lesion and dagga itelntode controi for apple, peach and 
cherry nurseries. Apply in 20-10 gal. of v-atcr par acir as an 

emulsion spray to the rail. Band vid h should be 4-6 ft. and rate is 
for treated area. Incorporate 'n 2-4 incn dq;;hn. Do not use more 
than 3 applications, 6 gal. or 120 ib.iacceis:svyear. Do not use site 

for grazing or for feed. 

Apply in a minimum of 20 gal. of water per acre. Thoroughly 
incoiporale with a rotary tiller to a depth of I to 8 inches 
immeiate!y after application. READ LABEL WARNINGS 

CAREFULLY! NOT REGISTERED FOR USE ON GRAPES OR 
BRAMBLES. 

NOT REGISTERED POR USE ON BRAMBLES OR GRAPES! Use 
only on strawberry plants that will not bear fruit within one year after 
applicatiun. Mix 2 qt. of Vydale L with 100 gal or water and add 
4 oz. of a recommended sulactant Apply to run-off as a foliar 
spray. Make 4 applications on a 14 to 21 day schedule. READ 

LABEL WARNINGS CAREFULLY! 

LImItations and/or Diroctions 

For root-lesion, rool-knot and dagger riernetode conlrol 'om vineyard 
only Apply in 20-40 gal. of water par acre as an emulsion ()ray to 

the soil Bane width shoud be 4-6 
Incorporate to 2-4 inch cepth 

L ano rat.is for (tedarea 

o not use more than 3 applicatioo.s 6 g
year Do not LS sie tor lod or grazing 

al or 120 it, cre'sile 
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bsy D. C. Ramsdell 
Department of Botany and Plant 

Pathology 

Fungus Diseases 

Murnrnyberry 

Murnivberrv is prob,:bly the most 
cOmMin Iv known disease of blueberry. 
It is caused by the fungus Monilinia vac­
cinJfi-cor'nbo0s. 

Symptoms and Diseaee Cycle 

Shoot bi ight i:sthe first symptom seen 
after dormancy has broken (Fig. 1). 
Blighted shoots are the result of asco-
spore infect:ion of emerging leaf I ud;.

scospores of the fungus are dispersed
from mushroom-like apolhecia (Fig, 21 

that form on last year's nummyberries 
which overwinter on and illtile soil 
under the bushes. Conidiospores for'i 
on tihe blighted shoots (Fig. 3). These 
coidiospomres infect the blossoms as 
they openl 

Evidence of blossom iniection does 
not appear until the fruit begins tc ripen. 
Then. the berries Degin to shrivel and 
turn a pinkish color (Fig. 4). These are 

mumm%herries.'- filled with the 
pathogetic fungus. They fall to the 
ground, shrivel, turn dark brown and 
become pum pkiil-shiaped. They serve as 
an uioculun source the following 
spring when apothecia form and thedis-
ease cycle begins again. Crop losses of 

are where30 to .t0%!( experienced no( 

funrgicidal control is practiced. There is 
no effeci ie varietal resistance. 

Control lll 

(li i lum 'valla nil or dinlitro chemi-
ca ,ppi d to til' soil does not effc-n 
tlvelV destrov apothecia. Applying fun-.lh 
gicides to the bushes prebloom and dur-
ing bloom can result in excellent cor-trol. Rqefer to the MSU Fruit Pesticide
Hnol o (thensn Bul esti E-15-4 
Handbook (Extension Bulletin E-154)

for fungicides, rates and timing. 

Fusicoccum (Godronia) Canker 

TLo sdisease isser;aus in the northern 
Lower and the Upper Peninsula. Ifan 
easv-west line isdrawn through Grand 
Haven,the area north of this line will be 
where Fusicoccum canker is a problem. 
The area south of this line is where 

WM 
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Fig. 1.Shoot blight plwle of mun nyerry 

dare. 


,,,,l,,t 
- 4- " I I 
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Fig. 2. Mushrooni-li.e apothecria that g-rr­
inmate from mummvbrries on the ground 
in the spring. These tuiax a.cospores 
which cause shoot blight. 

~F..5 
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Control 

Figr3. A biho swghgevscularFig. 3. A blighted shoot sihowinlg the cream
colored sporulation (arrow). This sporula-
tion contains conidispore ma,.ses. The con-
idiospores infect tIl! blossoms, causing 

munimyberries to torni. 

Phomopsis canker discussed latei) is 
problem, 

Symptoms and isease Cycle 

This disease is cdused be the fungus 
Gorironia cassanorr (li.icocutr pu-

Fig. 4. Whitish -Zi M==7&: 

..­
.
 

tn aT ~ b ~W
g'. A rn ­-i5. t uw 

, L 
z-r l-., M I ih'.,n. e i s(eneit sea. 

hTO%. holdllltical. 
loiin Fg ,,,il found11 1 are 
t[:t): (1111-, bush.especialy inill!hO'Or fluree 


the..uw thir l contain small 
dies
 he ill itir',-h I llylgl cruiting al

biik u -iucnit ntaindeidicalled pvc:withidt Tile pyunidia cnntai 
( idiohsiiorv' t61ii Iilttefl ore canes 
wln fil ,ire.a1insl~il iled. Inilloin 

ill ii t wilting and 
itistern. (usuallN,'in
 
0). aduagV edini hletm 

ssten a 
The dise'ast cycle starts at Dbout bud­

break i1"the spring Lacihrain causes the 
relea.e and spread of cor.-diapores 

ciitfic jF1ig 

current yea caners 
as well as 1-and 2-year-oad canes- Infec­
lios irst ;,ltpear as srnail.reddisi areas 
on the sterns, eventually dev~oping 
into tileprevinesiv desaibed cankers. 
New illiecti(iot continue to occur 
tnrouihoiit Iti .:rowin;: seaso: each 
iit ra,N. 111ti1 lt-aveirop niheau-
Itoit 

Conidiospores lrlli'c 

Cooperative Extension Service 0 Michigan State University 



sympt r (seen it" the 
Fig. 6. Stem wilt and dieback t au i 6y V*O-ri 
Fusicc:san ianker dizo~. sril is a ioSSOm dueT blight or 

Wbl(Fig. 10). This sy~rtTtIqAn is timilar 
y mum­to the shoot blight cnused 

dise&.ie, except t'.at the blos­intol l l u a rttsyrry 

sm and cluster blightftrkst cnsed by
 

lrie out and burn canker d stems haveBArytis cir e a doxs; not the 
1;,v uglicile spray program through- omn.colored sporulation pre,,fnt. A 

aill. lh,grovmg season. Refer to Exte- eek or two lat r, some loaves will .
 vwr,,, mo.-154 for frngicide rates 
 a dad or syrSiMI I!ulh show -crotic y)t Fg. 
-M~lling."Thereare rio resistant var- i 


the disease does 't Pro­lu)usually The fungus probablygms any furth-e 
is. Phomopsis Canker on old leaWt.s aid t-h on._, 

w~rwinters-hi
by 
div ground. Fungal strictures called

rI sis Canker 
may overwinter on twigs also. 

is s kcerotiaThisaaise ii-iac:aused by the fungop fungus
I'honolsis vacciii.Phomopsis canker 

o(i :ars ia11iw southern Lower Peninsula
 
all! nhidianalitii Althou,,h not specifically labiled ior
Illinois. This disease 

(aw be devasating t)bushes planted in the control of Botrytis blight on blueber
 
witr intury and
low aitas. whev ries, Eenlat,1 p Us captan sprays ap­

sprang frostsar problem I dplied during bloom for the control of

Symtos ,n las le 

Fig. a. ftv~le-I~ii rrics~is twrj c m nurmnyberry disease will control Bot­
ycld 3-VeiirSymtomis anti 

rytis blight fairly well. 
PhO i0 cam, 

Thi, cinkis onll 1-.2)-and 3-\ear old 

inifetit liimponi-las well-defitied a,ahnso,ofsle.1 s ire aaot A Phiamnupsi'sa.anke~r.lisaia h A aaaaa iathrar-moseis caused by Colleto­w Anthracnosei spring frost r alero1 

1as t.aaai'r i ,.iais elA oate.,Aok,,rand trichum oeosporioides.This disease is
 
thought of as a post-harvest fruit rot, but

iii-
IPOiT. forin.ection,lOler nletkrs sarehils ,,li Itll infection has occurred much earlier 

Il il-lilkl'p,\lltia ast lagttI Wivsmall. than harvest. Crop losses may run 
,tila
atnli-li olool.SIVIP 1i1Wlim 1iiaollia a 

high as 10 to 20%. 
T IAiallha si';lll. siFrei Lasplash- Prune out and burn infted.clkfli.nNair, 

alglin Ihi Ih,. arly :igtag a.ianketr fiar- "runing cuts should he made s deep 

into the crown as possibe 1o 2msure- Symptoms and Disease Cycle 
aaaIt 11111,at lla ,ollis., hi\'!1-

mloviig the carAier. Use seasCl-!oTselg
 
ill, h
a, la ina ui aaish-hrvai:dh irtiis. 

p Use Extension bulle- The earliest symptom is t12) presence
llls funpic:dal sprays. I,.111 tbigiailang .Vll 

- t.itIA-154 for futgicides. rates and Oi- will turn brown orai,.11 '. tl of a shoot btight (Fig. V2). Usually a few 
,,Iillnalll11lI I ,oilkr chsters 

black. Spores are not formed on theseS0Iblossom 
the si I in the season

i lt a itlht i lltsi ll drin blossom clusters. Later 


inei, t la. lil,- gB)tT',ir IBlight
Under' s ti!- when fruit are ripening and turning
it.ih J ig,w).idehr Sl,\'lei' 

blue. the blossom end of the fruii wallspmadic & .ase. ;s
I half alazti or iam,.re wilt- Potrytis blight, a and exhibit some sal­hahais wtt 

caused by the fungus Botrrtim cnera- soften, pucker 
aig sim'is T[ht Infectouas :oiios Ores for the mon-colored sporulation (Fig. 13). 

are favorabhWhen conditionsrair cc:ur,, daingire spareaal itch tiro' are numbers of spores on 
cause ctnsiderale crop There vast 

the grailvwag stedstil from bId-ireak diseas. it:all each fruit and these spread to other fruit 

ihru-h iboul .August1.Winter Ijury loss. 
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flg. IaI. Bliiamn blight (asma) caund by ifirytisciawat.3.,*, 

_ f-i k -w,­lok-pnl.. . 

l w n w N n v 1r -i Fig. 13. Fruitrotphaflfa rana.NOe h". IL. ri ImrJi€ 

ptickaired blossom "d of fnutl showing *a;- diah "Ww~v~f~ un wht: lxw 6 
mon colored spo:uiation. a, faM 

rig. 12. Sitoot blight/blossom blight (airow) 
phase of anthracnsom. 

1 Ih,' bush b\h,rain lr after harvest, Alternaria Fruit Rot Redi&f Dimm 
,Awh3n oil,, Irmil ht 3Ih's ,ano€the3r, This disease is t;:used by Alternaria Red icaf disease is caused br the fun-

Tiii' 133I1L30I . ,v trw,3ll1lIrs i f n 31d 3,33 
wigs It olittus ,ire vi'v wari ad)d sp. The miijor effect is a leaky, watery gus E osidium vaccijuji. The disease 
wigs3,l i It ,lrnd ,irtl%,(,warm los fruit rot near harves. seems to be increasin& in importance. ' ig In someseasons2O 
iliIIIII 11 111. prl~lmg a duu Wth,.s0 ill loss Caii occU'. many

31333 S'I'3 133' 3 w 333 till't.' from it.but where itexiss. dhe! is caus
 

It. 30% ' 3) Not plants in Hichigar suffer
L31,3t333I 

wi'-, I1t 141 1h,. sp,,', 3.35,, lll - Svmptoms and Dise.se Cycle for concern. Bushes bemIme sstemi­
t
,1113 ii 'hii li ht. IllS h'.IjI1.11 Ow 

I, The vrliest svlipt3 tl ;S the pres~ence cally rJected and m ustberem oved and
i I of it 3 ol3,li33 Sohilclg r ,,31Iroil 


- f I blacki, i. irk-greenish Spl)(r11,t o3 destro'ed.
tilt-, itif i1 11 3 i.-I fill of ro *Ill, ilt 


'3L3 . l I,. tilt , 1 .1 .3o3,3ltlhh1 33 tile hhiss3333 en3d3of the fruiit 15.
tls- (Fig. 
TIis iij11tilrs ,I Wi'v'k o3r two before har­
ve-st. Tilt' c(~.,,i] fungus oveiwinters In 

(:133nil ,13.A oilt t\V3s de.bris th,wi g ,1nd1 in n S(virnpost dthti'ck 
rli'3133. Infeilitn3 3::urs 3I3.l3v alter Durlng the middle A summe terml-

I , i is.lor\ di'. . tie' fruit legins to ripen. nal leaves so)f e bushes will turn aIt thu, i, .3 i,-n illi 3 
on 

, 3'3,.1 '-3 I.hll. ls,, .t %. - i,, Control e,'ddish color IFig 16! The undlersideof 

thorltih llhiQcli iil'.3pr,3\ Inirgrai. 1 Hs. these leaves.will he whitish due to the 

I", tl33slol iuliiI -154 foir sl etUif Use ExtesIoslr ilbll.tIl E-154 for t3r- development ef funrgus spOM Later. 
hil3Ct'nlh',. r.3it,- 3333dII333lig gl(:iis. rates ,ahnd 133333,3g. the leaves will turn black and dAry up 
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Fig. 2. Red ringot u symptom on 
Blueray cultivar infacted with md ringspot 
virus. 

F30.Red, rcuar spots on leves of 
Fig. cular ice wt re es 
Birsay tultar infected with red ringsp(t 

Powdery -mildew diae -m also 

cause similar spots. +iowevr.powdery 
mildew spots go through the ledLwthl 
the underside is spoiled als. Red 
ringspot lesions are only on ttatopsie 
of thie leaf. There is poiible crainn 
because of a genetic disoir xuciled 
with the Bluetta cultivar. Daureddirh 
spots can appear on this cultir. which 
may be caused by either rW T1Do 
virus or a genetic disorder. In this cse,o 
diagnostic tests such as the enzyme-
linked immunosorbent assay (ELSA) 
are necessary to determine whether the 

symptoms are caused by the virus rby 

a genetic disorder. Fruit will sometnimes 

exhibit bleached out circular blehes 

(Fig. 31). although this symptom is not 
always present. Yield is redumd ondis-
eased bushes, but the extent of the re-
duction is not known. A maly hug is 

suspected of spreading the diseaw in 
New Jersey. 

Contntol 
Control 


Remove and bum all bushes showing 

symptoms. Before removingBluettacul-
tivar, take further confimatory tests- Re-

plant with clean stock. 

Stut! 
Stunt is a serious disease in Michigan 

caused by a mycoplasma-like organism 
pAjLO). An MLO is a pathogen that is in 
between a virus and a bacterium. Al­
most all cultivars are susceptible to 
gwrit. Only Rancocas cultivar has resis-
Mic. 

s.ymptoms and Disease Cycle 

The disease causes a stunting of 
bushes. Leaf symptoms are tile best evi­

dence for disease diagnosis. Leaves 

show downward cupping and yel­

lowish margins (Fig. 32). Normal green 

coloration of the leaf is usually retained 

along the midvein and lateral veins. 
Leaf size is usually reduced. Berries are 
smaller than normal on infected bushes. 
The sharpnosed leafhopper (Scaphyto­

pius magdalensis)spreads this disease. 

Control 

Remove and burn infected bushes. 
full-season insecticidalThe normal 

control program for blueberries usually 

keeps the leafhopper population in 

check. Replant with disease-free stock. 

ix. 31. Fruit sptil %vmptoms sometimes as­
ocialed with red rincspoi virus infection. 
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found In outside air (540). After 24 
hours of ethylene treatment the 
rooms should be ventilated. Such a 
treatment assures uniform colora-
tion on a predetermined schedule 
and allows use of lower-than-normal 
ripening temperatures, which will 
result in Increased shelf life (33). 
The recommended temperature of 
boxed and gassed bananas Is 16' 
to 17°C (731). 

The best holding temperature 
for ripe bananas is 13"C for Gros 
Michel and 14" for Valery. Even at 
these temperatures ripe fruit cannot 
ordinarily be held for more than 2 to 
4 days. Ripening should be timed so 
that holding ripe fruit is kept to a 
minimum. Exposing ripe bananas to 
temperatures higher thp'i those in 
the ripening range hastens softening 
and decay, weakens the neck and 
peel, and may cause poor color. The 
term "cooked" Is normally used to 
describe this type of injury in Its ex-
treme stage. 

Shelf life of green bananas may 
be extended during storage by con-
tinuous removal of ethylene within 
containers or storage room and/or 
by use of a controlled atmosphere 
(539, 541, 695. 743). Research has 
shown that the combined use of 
both a reduced level of oxygen and 
an increased level of carbon dioxide 
delays ripening. The shelf life may 
be extended 2 to 3 times by using 
an atmosphere of 4 percent oxygen 
and 5 percent carbon dioxide (616). 
Carbon dioxide inhibits the effect of 
ethylene on ripening, so bananas 
stored In controlled atmosphere 
should be ventilated with fresh air 
when ripening is desired. 

For further information on 
handling and ripening bananas con-
suit references 317, 584, 840, 853, 
913, 963, 989. 

Berries 

Blackberries And Related Berries 
(Temperature, - 0.5' to 0*C (31* to 
32'F); relative humidity, 90 to 95 
percent) 

Blackberries, dewberries, 
loganberries, boysenberries, and 
youngberries are not adapted to 
storage and usually are not stored 

commercially. If brief holding Is 
necessary, prompt precooling to 
- 0.5" to 0*C is desirable. This 
temperature should be maintained 
with a relative humidity of 90 to 95 
percent. These berries cannot be 
stored satisfactorily for more than 
about 2 to 3 days bacause longer 
storaga results In loss of good 
marketing quality. An atmosphere 
high in ca-bon dioxide (20 to 40 per-
cent) can be used to maintain the 
quality of machine-harvested black-
berries destined for processing dur-
Ing storage at 20* for up to 48 hours 
(639). 

Blueberries 
(Temperature, -0.5 to OC (31 to 
32F); relative humidity, 90 to 95 
percent) 

Blueberries In good condition 
can be stored at - 0.5* to OC with 
high relative humidity for about 2 
weeks. With some loss in quality, 
storage can be extended to 4 to 6 
weeks (126, 415). Rapidly precooling 
fresh blueberries to near 0* and 
maintaining that temperature sup-
presses decay development and 
preserves the market quality (418). 
Mixtures of the soft-ripe berr~es with 
hard-ripe berries, as may occur with 
late pickings, have poor storage 
potential because overmaturity con-
tributes to deterioration. The ratio of 
soluble solids to acids increases 
with increasing ripeness. When the 
ratio exceeds 30, the fruit should 
not be sent to fresh markets but 
should instead be processed within 
24 hours (60). Also, blueberries with 
more than a trace of visible decay at 
harvest have a poor storage poten-
tial; hence, they should be marketed 
promptly rather than be allowed to 
contribute to storage losses. 

Moisture losses can be kept to 
2 to 3 percent or less during storage 
ad marketing through use of proper 
packaging, film caps, and main-
tenance of 90 to 95 percent relative 
humidity (415). Handling of blue-
berries should be minimized to avoid 
damaging the bloom. Blueberries 
stored at temperatures of 4.5°C and 
above gradually develop an undesir-
able tough-textured skin. 

Research with controlled at-
mospheres showed that CA storage 

retarded breakdown and decay but 
caused off-flavors (126). Use of sealed 
1.5-mil polyethlene lug liners In­
creased storage life by reducing 
weight loss and maintaining turgidity, 
appearance, and flavor. However, 
prolonged storage beyond 6 weeks 
at 0"C In film liners sometimes 
resulted In off-flavored fruit (415). 

See 367 for market diseases of 
blueberries. 

Cranberries 
(Tempera ti, r,, 2 to 4*C (36" to 
40*F); relative humidity, 90 to 95 
percent) 

P 
Part o the cranberry crop Is 

stored In field boxes for marketing 
as kreshfruit during the peak 
Thanksgiving and Christmas holiday 
seasons. Common (air-cooled) ven­
tilated storages located near the 
bogsare often used. However, 
refrigerated storage at 2" to 4"C 
with 90 to 95 percent relative 
humidity provides better conditions 
and reduces spoilage and moisture 
losses ( 41, 414, 507, 762, 1068). In 
addltion\cranberries from cold stor­
age have\an extended ,helf life dui-
Ing marketing. Fresh cranberries are 
usually not stored longer than 2 
months. However, they can be stored 
for 3 to 4 months at 2 = to 4. Stor­
age for more.than 4 months Is 
usually not satisfactory because of 
shrinkage due.,to moisture loss, 
physiological breakdown, end rot, 
and other fungus diseases that can 
develop eve, at low temperature 
(367, 587, 1068). Extended storage at 
- 1* or 0* will cause chilling and 
physiological breakdown, described 
below (507, 1068). 

Poorly colored "fruit can be held 
at 7" to 10°C for i few weeks to per­
mit more rapid colorilig than would 
occur at lower temperatures (507). 

Keeping quality Is determined 
to some extent by maturity and cul­
tivar. However, storage life of fruit 
from the same bogs may. va"y from 
yea, to year. Early harvested berries 
usually have a longer stormge poten­
tlal than late-harvested fruit (214). 

Most cranberries are still stored 
unscreened and "In the chaff," just 
as they come from the field. They 
keep better this way than If handled 
additionally to clean, sort, and 
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1981 BLUEBERRY ESTABLISILMENT AND PRODUCTION COSTS AND RETURNS,
 
WESTERN WASHINGTON
 

Richard W. Carkner, Blair F. Wolfley, and William P.A. Scheer*
 

INTRODUCTION
 

This publication presents estimated 1981 costs and returns 
for establishing

and producing blueberries in western Washington. This information will be
 
helpful to producers, lenders, and others interested in making better farm
 
management decisions, including profit planning, financing, marketing, and
 
resolving numerous related farm business-management problems.
 

The total cost per pound for producing blueberries under full production given

all the assumptions noted in the text and tables of the budget is 
61 cents per

pound (page 12). 
 Note that this budget is based on the indicated assumptions,

it does not represent a particular farm or mathematical average of many farms.

It is highly recommended that individual producers use 
the blank spaces pro­
vided 
("YOUR FARM") to adjust the budgets to individual farm circumstances.
 
Cooperative Extension agents and fieldmen should be consulted for recommenda­
tions on field operations and operating inputs.
 

SOURCES OF iNFORMATION
 

Personal interviews of area producers and data from a Washington Blueberry

Growers Association member survey served as 
the basis for identifying the

field operations and machinery complements. The budgets presented are con­
sidered to be representative of well-managed farms. 
 The quantities and types

of material, for example: 
 plants, fertilizer, herbicides and insecticides,

used in the budgets are based on recommended and widely used practices.

Local farm suppliers were contacted for input and service prices. 
 Machinery

costs were based on recent purchase prices and rates of annual use considered
 
typical.
 

DISCUSSION OF BUDGET INFORMATION
 

Blueberry enterprise data are 
divided into four separate budgets. The first
 
is for the establishment year one and includes land preparation, planting,

and other plant development activities. The second establishment year in­
cludes pruning and continued establishment activities. 
 The third budget is

for establishment years three through seven. 
 During this period, there is
 
continued plant establishment as well as a partial harvest. 
 The fourth budget

is for full production. 
All four of these budgets are developed for a 10­
acre farm, totally devoted to blueberry production. Approximately one-third
 
of the production is direct marketed and the balance sold 
to processors.
 

Four tables are used to present enterprise budget information. The first arid
 
second tables are for establishment years and full production. 
The first is
 
the schedule of field operations and selected costs. 
 The second is a summary

of costs an. breakeven commodity prices. 
 For full production, third and fourth
 

*Extension Economist, Western Washington Research and Extension Center, Puyallup,
 
Jefferson County Chaiman, and Area Extension Agent, respectively.
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tables are provided. 
The third table is a summary of receipts, costs, and
 
profitablity per acre. 
 Both Tables 2 and 3 provide space for individual farm
 
adjustments. The fourth 
table summarizes cash costs and labor requirements

by month. 
Also included are hourly machine ownership and variable operating costs.
 

Schedule of Operations and Selected Costs - Table 1
 

This table outlines the schedule of field operations by calendar month, the
 
type of machine used, and the number of times used per acre. 
 The costs of
 
field operations are divided into two categories. The first is the cost of
 
machinery ownership, or 
fixed costs. The second category (variable costs)

is associated with operating machinery, hiring labor, and purchasing services
 
and materials. Total cost is the sum of machinery fixed and all variable costs.
 

Machinery fixed costs include depreciation and interest on investment, property
 
taxes, and insurance. 
These costs do not vary with the crops produced and
 
are 
incurred whether or not a crop is grown or harvested. Machinery fixed
 
costs 
for a specific field operation are estimated by multiplying the machine
 
hours per acre times per hour fixed costs.
 

Variable costs vary directly with the number of units 
or acres produced. Variable
 
costs include fuel, oil and repairs, and all the inputs such as fertilizer, chemi­
cals, and custom work. Machine operating labor is also included in variable costs.
 

Summary of Costs and Breakeven Prices - Table 2
 

For establishment years 1, 2, 3-7 and full production, Table 2 summarizes vari­
able, fixed and total production costs. 
 For years 3-7 and full producticn,

breakeven prices necessary to 
cover variable costs are included. The land
 
charge under fixed costs is based on 12 percent of estimated net market value.
 
Net market value is gross sales price less selling costs and capital gains taxes.
 

Breakeven prices 
are estimated by dividing costs by units of production. Total
 
production or yield per acre 
is shown in Table 3 for full production. Breakeven
 
prices to cover variable costs are calculated by dividing variable costs by units
 
of production. The result is 
the minimum product price necessary to cover all
 
out-of-pocket costs identified in the budget. 
 When total costs are divided by

units of production, the result is 
the minimum price necessary to cover all
 
production costs identified, including machinery, operator labor, and land charges.
 

Summary of Receipts, Costs, and Profitablity Per Acre - Table 3
 

This table summarizes the per-acre returns, costs, and various measures of pro­
fitablity. The first measure of profitability is the return over variable costs
 
calculated by subtracting total variable costs from gross receipts.
 

A second measure of profitability, returns to land and management, is calculated
 
by subtracting machinery fixed costs and prorated establishment costs from re­
turns over variable costs. 
 The result is the payment for owners' risk and
 
return to land.
 

Gross returns 
to land are calculated by subtracting a management charge from
 
the returns to land and management. The management charge is estimated at
 
5 percent of gross receipts. 
The net returns to land can be estimated by
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subtracting real estate taxes from the gross returns to land. 
 The rate of
 
return on the land investment can be estimaLed by dividing the net returns to
 
land by the current land market value.
 

Monthly Summary of Direct Cash Expenses End Labor Requirements - Table 4
 

This table contains some supporting detai03 for the costs outlined in the
 
schedule of operations. Direct cash operating expenses (at the top of the
 
table) include outlays for materials, hired labor including harvesting,
 
fuel and lubrication and machinery repairs. The righthand sid 
 of the
 
table provides unit prices and quantities for each operating input. Farmers
 
and lenders attempting to estimate monthly operating costs sliould use the
 
total cost figures at the bottom of this section. Note that. machinery,
 
labor and interest on operating capital costs are not incltded. The
 
bottom of the table is a summary of monthly machinery, labor and irriga­
tion requirements.
 

Returns Over Total Costs at Various Yields and Prices 
- Table 5
 

This table presents returns over total costs identified in Table 2 for ranges

of yield and price combinations. The combinations of yield and price that
 
provide positive returns are to the right of the heanv black line, those to
 
the left show returns below total productiou costs. Yield and price combina­
tions falling on the line itself represent breakeven price and yield combina­
tions, i.e., gross returns (yield X price) equal to total costs. Total pro­
duction costs for each yield level 
are adjusted for harvest costs ($0.24/ib)
 
only.
 

This information can be used to estimate the impact of yield and/or price
 
changes on returns. Tt can also be used to estimate yield and price combina­
tions necessary to produce a specified dollar return over total costs. 
 For
 
example, prices of 75 cents or greater combined with yields of 8,000 pounds
 
or greater will generate $1,000 or more over total costs.
 

Establishment Costs
 

Establishment costs must be recovered over the useful life of the blueberry
 
stand. The process involves carrying forward total production :osts plus
 
interest less the annual value of production. The result, accumulated
 
establishment cost, is then amortized over 
the useful life of the stand,
 
30 years.
 

These calculations 
are presented in Table A, below. Production is estimated
 
to increase from 800 pounds per acre 
in year 3 to 7,200 pounds in year 7,
 
full production (8,000 pounds) is assumed in year 8. Production is valued
 
at $0.55 per pound and presented in Table 2 for budget years 3-7. These
 
total. costs include interest on the accumulated establishment investinent
 
for previous years (column 5). 
 To obtain accumulated establishment costs,
 
returns in each year (3-7) are subtracted from total costs and the differ­
ence 
is added to the previous year's total. For example, the accumulated
 
establishment cost in year 2 is $4,665.79. Third year total costs, $2,167.97,
 
less the value of production in year 3, $440.00, is $1,727.97. 
 When this
 
is added to year 2 accumulated establishment cost, $4,665.79, the accumu­
lated establishment cost for year 3 is $6,393.76.
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This process is continued through the seventh establishment year where
 
the accumulated establishment cost is $9,730.77. The annual payment
 
to recover the establishment cost at 10 percent interest over a 30 year

useful life is $1,032.00. This is identified as prorated establishment
 
cost on Table 2, page 12, under fixed costs.
 

TABLE A -- PER ACRE ESTABLISHMENT COST CALCULATIONS 

(1) (2) (3) 

/ 

(4) b/ (5) (6) (7)
PRODUCTION PRODUCTION PRODUCTION- INTEREST ON / TOTALd / ACCUMULATED=/ 

YEAR LLS/ACRE VALUE $ COSTS ESTABLISHMENT PRODUCTION ESTABLISHMENT
 

COSTS COSTS COSTS
 

1 0 0 $3,432.25 0 $3,432.25 $3,432.25
 

2 0 0 890.32 $343.22 1,233.54 4,665.79
 

3 800 $ 440.00 1,701.39 466.58 2,167.97 6,393.76
 

4 2,400 1,320.00 2,084.50 639.37 2,723.87 7,797.63
 

5 4,000 2,200.00 2,468.80 779.76 3.248.56 8,846.19
 

6 5,600 3,080.00 2,852.80 8&.62 3,737.42 9,503.61
 

7 7,200 3,960.00 3,236.80 950.36 4190.33 9,730.77
 

2/An average price of $0.55/lb is multiplied times production/acre (column 2.).
 

k/A harvest and marketing cost of $0.24 per pound is assumed.
 

c/interest is on accumulated establishment costs for previous years at a rate of
 

10 percent per year.
 

d/Total production costs are the sum of columns 4 and 5.
 

e/Accumulated establishment costs for any year are the sum of the previous
 
year's establishment cost, plus total production costs for the year in
 
question, less the value of fruit produced in that year.
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BLUEBERRY ESTABLISHMENT COST - YEAR 1
 
WESTERN WASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 1--SCHEDULE OF OPERATIONS AND SELECTED COSTS PER ACRE:t
 

VARIABLE COST
 

MACH. FUEL,OIL, 
 TOTAL

MACH.LABOR FIXED LUBE,AND, 
 MACH VARIABLE TOTAL
 

OPERATION TOOLING 
 MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST
 

$ USI$ $ $ 
PLOW CUSTOM 
 SEPT 30.00 0.0 30.00 30.00
ROTOVATE CUSTOM 
 SEPT 
 30.00 0.0 30.00 30.00

APPLY HERBICIDE 30HP, AIR BLAST SPRAYER SOIL** 
 SEPT 0.82 0.99 lb.34 1.30 5.94 0.0 58.95 66.19 81.54
 
DISK CUSTOM 
 OCT 
 60.00 0.0 60.00 60.00

CULTIVATE 30HF', 5- FIELD CULTIVATOR 
 OCT 1.47 1.78 12.79 0.43 10.70 
 0.0 0.0 11.13 23.91
 
SOILTEST LAB WORK 
 JAN 
 r.00 0.0 9.00 9.00

MARK ROWS HAND LABOR MAR 
 10.00 0.0 10.00 10.00
 
SMOOTH FURROW HAND LABOR MAR 
 10.00 0.0 10.00 10.00
 
PLANTING FURROW 30HP,IBTM PLOW 
 MAR 2.26 2.?4 24.41 0.53 16.42 0.0 0.0 16.95 41.36
 
SETTING PLANTS HAND LABOR 
 MAR 
 48.00 2000.00 2048.00 204P.00

:ERTILIZE 30HP, TRATLER 
 MAY 0.31 0.37 2.74 0.07 2.22 4.00 7.15 
 13.44 Io.18

:ULTIVATE 30HP, 5' FIELD CULTIVATOR MAY 
 1.47 1.78 12.79 0.43 10.70 0.0 0.0 1I.i3 
 23.91

JEEDING HAND HOEING 
 MAY 1 
 32.00 0.0 32.00 32.00
 
:ULTIVATE 30HF', 5 FIELD CULTIVATOR JUNE 1.47 1.78 12.79 0.43 10.70 0.0 
 0.0 11.13 23.91

:ULTIVATE 3OHF', 5- FIELD CULTIVATOR JULY 1.47 1.78 12.79 0.43 10.70 0.0 
 0.0 11.13 23.91
 
JEEPTNG HAND HOEING 
 JULY 
 32.00 0.0 32.00 32.00
 
INSECT CONTROL 3OHF', AIR BLAST SPRAYER FOL** 
 JULY 0.82 0.99 15.34 1.30 5.94 0.0 1.60 
 14.84 30.17

:ULTIVATE 30HP, 5 FIELD CULTIVATOR 
 AUG 1.47 1.78 12.9 0.43 10.70 0.0 0.0 11.13 23.91
 
JEEDING HAND HOEING 
 AUG 
 32.00 0.0 32.00 32.00
 

TOTAL COS[ PER ACRE 
 121.77 5.36 84.00 297.00 2073.70 2460.06 25R1.83
 
.---------------------------------------------------------------------------------------......
 

*GROUNDWATER IS USED FOR IRRIGATION, APPLIED AT A RATE 
OF 4" PER MONTH
 
FOR THE MONTHS OF 
JULY AND AUGUST, USING A HAND, MOVE IRRIGATION SYSTEM.
 

#$SPRAY APPLICATIONS ARE EITHER APPLIED TO FOLIAGE (FOL) OR TO THE SOIL 
(SOIL)
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BLUEBERRY ESTABLISHMENT COST - YEAR I 
WESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981 

TABLE 2--SUMMARY OF PRODUCTION COST PER ACRE
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

VARIABLE COSTS 
SOIL TEST ACRE 9.000 1.00 $ 9.00 ----------
CUSTOM PLOU ACRE 30.000 1.00 30.00 
CUSTOM DISK ACRE 30.000 2.00 0.00 
HAND LABOR HR. 4.000 2.50 10.00 
CUSTOM ROTOVATE ACRE 30.000 1.00 30.00 
PLANTING LABOR HR. 4.000 12.00 48.00----------
BLUEBERRY PLANTS EACH 2.500 800.00 2000.00 
HAND LABOR HR. 4.000 2.50 10.00-
ROUNDUP GAL. 78.600 0.75 58.95 
10-10-10 LBS. 0.130 55.00 ,.15 
FERT LABOR HR. 4.000 1.O0 4.00 
HAND HOEING HR. 4.000 24.00 96.00 -----
OVERHEAD DOL. 0.050 2630.54 131.53 
MALATHION LBS. 3.800 2.00 7.60 
MACHINERY REPAIR ACRE 2.77 1.00 2.77 
TRACTOR FUEL, LURE, REPAIR ACRE 2.58 1.00 2.58 
IRRIGATION ELEC. A REPAIR ACRE 38.48 1.00 38.48 
LABOR(TRACTOR A MACHINERY) HOUR 6.00 14.00 84,00 
LABOR(IRRIGATION) HOUR 4.00 1.69 6.75 
INTEREST ON OP. CAP. DOL. 0.12 1065.68 127.88 

TOTAL VARIABLE COST $2764.70 

FIXED COSTS $ 
MACHINERY ACRE 45.28 1.00 45.28 
TRACTORS ACRE 76.49 1.00 76.49 
IRRIGATION MACHINERY ACRE 85.78 1.00 85.78 
TAXES (LAND) ACRE 100.00 1.00 100.00 
LAND (NET RENT) ACRE 0.12 3000.00 360.00 

TOTAL FIXED COSTS $ 667.55 

TOTAL COSTS $3432.25 



BLUEBERRY ESTABLISHMEnT COST YEAR 2 
WESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981 

TABLE 1-- SCHEDULE OF OPERATIONS AND SELECTED COSTS PER ACRE* 
................................................................................................................................---

VARIABLE COST 

OPERATION TOOLING 
.................................................................................................................................... 

MONTH 

MACH. FUEL,OIL, 

MACH.LABOR FIXED LUBE,AND, 
HOURS HOURS COST REPAIRS 

MACH 
LABOR SERVICE MATERIALS 

7OTAL 

VARIABLE 

COST 
TOTAL 

COST 

SPRAY WEEDS 
PRUNE 

SPRAY WEEPS 
FERTILIZE 

FERTILIZE 

WEEDING 
FERTILIZE 
UEEDING 

CULTIVATE 

UEEDING 

FERTILIZE 

CULTIVATE 

INSECT CONTROL 
UEEDING 

CULTIVATE 

30HP, AIR BLAST SPRAYER SOIL** 
HAND LABOR 

30HP, AIR BLAST SPRAYER SOIL** 
30HP, TRAILER 
30HP, TRAILER 

HAND HOEING 
30HP, TRAILER 
HAND HOEING 

30HP, 5' CULTIVATOR 
HAND HOEING 
30HP, TRAILER 
30HP, 5' CULTIVATOR 
30HP, AIR BLAST SPRAYER FOL** 
HAND HOEING 

30HP, 5' CULTIVATOR 

OCT 
FEB 

APR 

APR 

MAY 

MAY 

MAY 
JUNE 

JUNE 

JULY 

JULY 

JULY 

JULY 

AUG 

AUG 

0.82 

0.82 

0.31 

0.31 

0.31 

0.98 

0.31 

0.98 

0.82 

0.98 

0.99 

0.99 

0.37 

0.37 

0.37 

1.19 

0.37 
1.19 

0.99 

1.19 

6.05 

6.05 

2.74 

2.74 

2.74 

8.52 

2.74 

8.52 

6.05 

8.52 

S $ 

1.30 

1.30 

0.07 

0.07 

0.07 

0.29 

0.07 
0.29 

1.30 

0.29 

5.%4 

5.94 

2.22 

?.22 

2.22 

7.13 

2.22 

7.13 

5.94 

7.13 

$ 

0.0 
14.00 

0.0 

8.00 

8.00 

16.00 

8.00 
16.00 

0.0 

16.00 

8.00 

0.0 

0.0 

16.00 

0.0 

$ 

9.87 
0.0 

9.87 

13.00 
13.00 

0.0 

4.99 
0.0 

0.0 

).0 

4.99 

0.0 

3.80 

0.0 

0.0 

S 

I.12 
14.00 

17.12 

23.29 

23.29 

16.00 

15.28 
16.00 

7.42 

16.00 
15.28 

7.42 

1i.04 

16.00 

7.42 

$ 

23.17 
14.00 

23.1? 

26.03 

26.03 

16.00 

18.02 
16.00 

15.94 

16.00 

10.02 

15.94 

17.09 

16.00 

15.94 

o 

' 

TOTAL COST PER ACRE 54.69 5.06 48.09 110.00 59.52 222.67 227.32 

*GROUNDWATER IS USED FOR IRRIGATION, APPLIED AT A RATE OF 4" PER MONTH 
DURING THE MONTHS OF JULY AND AUGUST, USING A HAND MOVE IRRIGATION SYSTEM. 

*$SPRAY APPLICATIONS ARE EITHER APPLIED TO FOLIAGE (FOL) OR TO THE SOIL (SOIL) 
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BLUEBERRY ESTABLISHMENT COST YEAR 2
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 2--SUMMARY OF PRODUCTION COST PER ACRE
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT GUANTI(Y COST FARM
 

VARIABLE COSTS
 
HAND PRUNE 

PRINCEP 80UP 

10-10-10 

HAND HOEING 

FERT LABOR 


AMMONIUM SULFATE 

FERT LABOR 

OVERHEAD 

MALATHION 

MACHINERY REPAIR 

TRACTOR FUEL, LUBE, REPAIR 

IRRIUATION ELEC. A REPAIR 

LABOR(TRACTOR & MACHINERY) 

LABOR(IRRIGATION) 

INTEREST ON OP. CAP. 


TOTAL VARIABLE COST 


FIXED COSTS 

MACHINERY 

TRACTORS 

IRRIGATION MACHINERY 

TAXES (LAND) 

LAND (NET RENT) 

ESTAB. INV. INTEREST 


TOTAL FIXED COSTS 


TOTAL COSTS 


HR. 4.000 3.50 $ f4.00 
LBS. 3.950 5,00 19.75 
LBS. 0.130 200.00 26.00 
HR. 4.000 16.00 64.09 
HR. 4.000 4.00 16.00 

LBS. 0.095 105.00 9.98 
HR. 4.000 4.00 16.00 
DOL. 0.050 275.65 13.78 
LBS. 3.800 1.00 3.80 
ACRE 3.5B 1.00 3.58 
ACRE 1.48 1.00 1.48 
ACRE 38.48 1.00 38.48 
HOUR 6.00 8.02 48,09 
HOUR 4.00 1.69 i.75 
DOL. 0.12 67.99 8.16 

$ 289.84 

S 
ACRE 10.90 1.00 10.90 
ACRE 43.79 1.00 43.79 
ACRE 85.78 1.00 85.78 
ACRE 100.00 1.00 100.00 
ACRE 0.12 3000.00 360.00 

343.22 
$ 943.70 

$1233.54 



----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------
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BLUEBERRY PRODUCTION COSTS - ESTABLISHMENT YEARS 3-7
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 1--SCHEDULE OF OPERATIONS AND SELECTED COS-S PER ACRE*
 

VARIABLE COST
 

MACH. FUELOIL, 
 TOTAL
 
MNCH.LABOR FIXED LUBE,AND, MACH 
 VARIABLE TOTAL
OPERATION TOOLING 
 MONTH HOURS HOURS COST 
 REPAIRS LABOR SERVICE MATERIALS COST COST
 

$ $ $ $ S S 
%EED CONTROL 
 30HP, AIR BLAST SPRAYER SOIL:** OCT 0.82 0.99 15.34 1.30 5.94 
 0.0 9.87 17.12 32.46

PRUNE HAND PRUNE 
 FEB 
 160.00 0.0 160.00 160.00
APPLY FUNGINEX 30HP, AIR BLAST SPRAYER FOL** 
 MAR 0.82 0.99 15.34 1.30 
 5.94 0.0 37.50 44.74 60.09

APPLY FUNGINEX 30HP, AIR BLAST SPRAYER FOL 
 APR 0.82 0.99 15.34 1.30 5.94 0.0 37.50 44.74 60.09
FERTILIZE 30HP, TRAILER 
 APR 0.31 0.37 2.74 0.07 2.22 8.00 48.10 58.39 61.13

APPLY BENLATE 30HP, AIR BLAST SPRAYER FOL 
 APR 0.62 0.99 15.34 
 1.30 5.94 0.0 14.70 21.94 37.29

EED CONTROl 30HP, AIR BLAST SPRAYER SOIL 
 APR 0.82 0.99 15.34 1.30 5.94 0.0 9.87 
 17.12 32.46
POLLINiZATION BEE HIVE RENTAL 
 APR 
 17.00 0.0 17.00 17.00 t-FERTILIZE 30HP, TRAILER 
 MAY 0.31 0.37 
 2.74 0.07 2.22 0.00 16.63 26.92 29.66 0UEEDING HAND HOEING 
 MAY 
 16.00 0.0 16.00 16.00


UEEDING HAND HOEING 
 JUNE 
 16.00 0.0 16.00 16.00
BIRD CONTROL 30HP, AIR BLAST SPRAYER FOL JULY 0.82 
 0.99 15.34 1.30 5.94 0.0 20.45 27.69 43.04
INSECT CONTROL 30HP, AIR BLAST SPRAYER FOL 
 JULY 0.82 0.99 15.34 1.30 5.94 0.0 3.80 
 11.04 26.39

HARVEST HAND PICKING 
 JULY 
 238.00 137.50 375.50 375.50

DIRECT MARKET SALES LABOR 
 JULY 
 40.00 0.0 40.00 40.00
HAULING FRUIT 30HP, TRAILER JULY 
 0.31 0.37 2.74 0.07 2.22 
 0.0 0.0 2.29 5.03
HAUL TO PROCESS PICKUP 
 JULY 1.30 1.56 9.64 6.29 9.36 0.0 0.0 
 15.65 25.28

HAUL TO STAND 30HP, TRAILER JULY 0.12 0.15 1.10 0.03 0.89 0.0 0.0 
 0.92 2.01
UEEDING HAND HOEING 
 JULY 
 16.00 0.0 16.00 16.00
OUTHOUSES PICKER CONVENIENCE JULY 
 4.00 0.0 4.00 4.00
CLEANING CLEANING LABOR 
 JULY 
 30.00 0.0 30.00 30.00
PIkD CONTROL 30HP, AIR BLAST SPRAYER FOL 
 AUG 0.82 0.99 15.34 1.30 
 5.94 0.0 20.45 27.69 43.04

HARVEST HAND PICKING 
 AUG 
 442.00 0.0 442.00 442.00
DIRECT MARKET SALES LABOR 
 AUG 
 106.00 0.0 106.00 i06.00

HAULING FRUIT 30HP, TRAILER 
 AUG 0.31 0.37 2.74 0.07 2.22 0.0 0.0 
 2.29 5.03
HAUL TO PROCESS PICKUP 
 AUG 2.20 2.64 16.31 10.64 15.84 0.0 0.0 26.48 
 42.79
HAUL TO STAND 30HP, TRAILER AUG 0.18 0.22 
 1,65 0.04 1.33 0.0 0.0 1.37 3.02

wEEDING HAND HOEING 
 AUG 
 16.00 0.0 16.00 16.00
IILIHOUSES PICKER CONVENIENCE AUG 
 4.00 0.0 4.00 4.00
CLEANING CLEANING LABOR 
 AUG 
 70.00 0.0 70.00 70.00
 

IJIAt COS PER ACRE r 
 162.3Q 27.71 83.831191.00 356.37 1658.91 1821.29
 

http:83.831191.00
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BLUEBERRY PRODUCTION COSTS - ESTABLISHMENT YEARS 3-7
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 2--SUMNARY OF PRODUCTION COST PER ACRE AND BREAKEVEN SELLING PRICES PER UNIT
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

VARIABLE COSTS
 
PREHARVEST
 

HAND PRUNE 

FUNGINEX 

HAND HOEING 

FERT LABOR 


10-10-10 

FERT LADOR 

BENLATE 

AMMONIUM SULFATE 

HALATHION 

MESUROL 

PRINCEP 80WP 

POLLINA[ION 


SANITATION EQUIP 

CLEANING LABOR 

OVERHEAD 

MACHINERY REPAIR 

TRACTOR FUEL, LUBE, REPAIR 

IRRIGATION ELEC. A REPAIR 

LABOR(TRACTOR AMACHINERY) 

LABOR(IRRIGATION) 

INTERESf ON OP. CAP. 


SUBTOTAL, PRE-HARVEST 


HARVEST COSTSY
 
HAND PICK 

FLATS & CONT 

SALES LABOR 

MACHINERY 

TRACTORS 

LABOR(TRACTOR IMACHINERY) 


SUBTOTAL, HARVEST 


TOTAL VARIABLE COST 


FIXED COSTS 

MACHINERY 

TRACTORS 

IRRIGATION MACHINERY 

TAXES (LAND) 

LAND (NET RENT) 

ESTAB. INY. INT. 


TOTAL FIXED COSTS 


HR. 

GAL 

HR. 

HR. 

LBS. 

HR. 

LBS. 

LBS. 

LBS. 

LBS. 

LBS. 

HIVE 


ACRE 

HR. 

DOL. 

ACRE 

ACRE 

ACRE 

HOUR 

HOUR 

DOL. 


CUT. 

EACH 

HR. 

ACRE 

ACRE 

HOUR 


ACRE 

ACRE 

ACRE 

ACRE 

ACRE 


4.00 40.00 

75.000 1.00 

4.000 16.00 

4.000 2.00 

0.130 370.00 

4.000 2.00 

14.700 1.00 

0.095 175.00 

3.800 1.00 


20.450 2.00 

3.950 5.00 


17.000 1.00 

4.000 2.00 

4.000 25.00 

0.050 1724.86 

8.96 1.00 

1.60 1.00 


38.48 1.00 

6.00 8.66 

4.00 1.9 

0.12 187.09 


17.000 8.00 

0.550 40.00 

4.000 2.60 


16.94 .50 

0.20 .50 

6.00 2.65 


$
 
109.00 .O0 

53.39 1.00 

85.78 1.00 

100.00 1.00 


0.12 3000.00 


$160.00 ---------­
75.00 
64,00 
8.00 ---------­
48.10­
8.00 
14.70 
16.63 
3.80 

40.90 
19.75 
17.00 

B.00 
100.00 
86.24 
8.96 
1.60 

38.48 
51.97 
6.75 

22.45 
$ 800.33 

136.00
 
22.00
 
10.40
 
8.47
 
0.10
 
15.92
 

192.39
 

$ 993.22
 

109.00---------­
53.39---------­
85.78
 
100.00
 
360.00
 
466.5 8
 

$1174.76
 

TOTAL COSTS $2167.97 217
 

HARVEST COSTS AND INTEREST ON ACCUMULATED ESTABLISHXENT INVESTMENT ARE
 
FOR YEAR 3. SEE TABLE A FOR ESTABLISHHENT COST DETAILS.
 



--------- --------------------------------------------------------------------------------------------------------------------------

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-------------------------------------------------------------------------------------------------------------------

BLUEBERRY PRODUCTION COSTS -FULL PRODUCTION
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 1--SCHEDULE OF OPERATIONS AND SELECTED COSTS PER ACRE*
 

VARIABLE COST
 
MACH. FUELOIL, TOTAL
 

MACH.LABOR FIXED LUBE,AND, MACH VARIABLE TOTAL
 
OPERATION TOOLING 
 MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COS'
 
--------------------------------------------------------------------------------------------------------------------------------...
 

WEED CONTROL 30HP, AIR BLAST SPRAY SOIL,* OCT 0.82 0.99 15.28 1.31 5.94 0.0 9.87 17.13 32.40
 
PRUNE HAND PRUNE FEB 
 400.00 0.0 400.00 400.00
 
APPLY FUNGINEX 30HP, AIR BLAST SPRAY FOL** MAR 0.82 
 0.99 15.28 1.31 5.94 0.0 37.50 44.75 60.03
 
APPLY FUNGINEX 30HP, AIR BLAST SPRAY FOL** APR 0.82 
 0.99 15.28 1.31 5.94 0.0 37.50 44.75 60.03
 
APPLY BENLATE 30HP, AIR BLAST SPRAY FOL** APR 0.82 0.99 15.28 1.31 5.94 0.0 14.70 21.95 37.23
 
FERTILIZE 30HP, TRAILER APR 0.61 0.74 5.49 
 0.14 4.44 8.00 91.00 103.58 109.0
 
UEED CONTROL 30HP, AIR BLAST SPRAY SOIL** APR 0.82 0.99 15.28 
 1.31 5.94 0.0 9.87 17.13 32.40
 
POLLINIZATION BEE HIVE RENTAL APR 
 17.00 0.0 17.00 17.00
 
FERTILIZE 30HP, TRAILER 
 MAY 0.31 0.37 2.74 0.07 2.22 8.00 31.35 41.64 44.38
 
UEEDING HAND HOEING MAY 
 16.00 0.0 16.00 16.00
 
UEEDING HAND HOEING 
 JUNE 16.00 0.0 16.00 16.00
 
BIRD CONTROL 
 30HP, AIR BLAST SPRAY FOL** JULY 0.82 0.99 15.28 1.31 5.94 0.0 20.45 27.70 42.98
 
HARVEST HANDPICK JULY 
 425.00 192.50 617.50 617.50
 
HAUL TO PROCESS PICKUP 
 JULY 2.00 2.40 14.82 9.67 14.40 0.0 0.0 24.0? 38.90
 
DIRECT MARKET SALES LABOR JULY 68.00 0.0 68.00 68.00
 
HAUL TO STAND 30HP, TRAILER JULY 0.15 0.18 1.37 0.04 1.11 0.0 0.0 1.15 2.52
 
INSECT CONTROL 30HP, AIR BLAST SPRAY FOL** JULY 0.82 0.9? 15.28 1.31 5.94 0.0 3.80 11.05 26.33
 
CLEANING CLEANING LABOR 
 JULY 58.00 0.0 58.00 58.00
 
OUTHOUSES PICKER CONVENIENCE JULY 
 4.00 0.0 4.00 4.00
 
UEEDING HAND HOEING JULY 
 16.00 0.0 16.00 16.00
 
BIRD CONTROL 30HP, AIR BLAST SPRAY FOLsa 
 AUG 0.82 0.99 15.28 1.31 5.94 0.0 20.45 27.70 42.90
 
HARVEST HANDPICK 
 AUG 935.00 0.0 935.00 935.00
 
HAUL TO PROCESS PICKUP 
 AUG 5.00 6.00 37.06 24.18 36.00 0.0 0.0 60.18 97.24
 
DIRECT MARKET SALES LABOR AUG 
 164.00 0.0 164.00 164.00
 
HAUL TO STAND 30HP, TRAILER AUG 
 0.31 0.37 2.74 0.07 2.22 0.0 0.0 2.29 5.03
 
CLEANING CLEANING LABOR 
 AUG 140.00 0.0 140.00 140.00
 
OIUTHOUSES PICKER CONVENIENCE 
 AUG 4.00 0.0 4.00 4.00
 
UFEDING HAND HOEING 
 AUG 16.00 0.0 16.00 16.00 
- - - - - - --- - . _ _ -- - -- - - - - ­
1014 COST F[p A PF 186.43 44.64 107.922295.00 469.00 2916.56 3102.99
 

'*GF,nUN[! ! lIiqr FOR IRRIGA'I; N, APPLIfE AT A RAIE OF 4' PER MONTH 
IN JU. , , USINP A HAtlI ?i': iMrl(ON SYSTEM. 

http:107.922295.00
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BLUEBERRY PRODUCTION COSTS -FULL PROvUCTION
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE 
- 1981
 

TABLE 2--SUMMARY OF PRODUCTION COST PER ACRE AND BREAKEVEN SELLING PRICES PER UNIT
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

VARIABLE COSTS
 

PREHARVEST
 
HAND PRUNE HR. 
 4.000 100.00 $ 4C0.00 ----------

FUNGINEX 
 GAL 75.000 1.00 75.00
 
FERT LABOR 
 HR. 4.000 4.00 16.00 ---------­
10-10-10 
 LBS. 0.130 ;vu.00 91.00
 
HAND HOE 
 HR. 4.000 16.00 64.00
 
BENLATE 
 LBS. 14.700 1.00 14.70 ----------

AMMONIUM SULFATE 
 LBS. 0.095 330.00 31.3 --

MALATHION 
 LBS. 3.800 1.00 3.80
 
MESUROL 
 LBS. 
 20.450 2.00 40.90 ----------

POLLINATION 
 HIVE 17.000 1.00 17.00 ---

SANITATION EQUIP 
 ACRE 4.000 2.00 8.00
 
CLEANING LABOR 
 HR. 4.000 49.50 198.00 ------

PRINCEP 8OUP 
 LBS. 3.950 5.00 19.75
 
OVERHEAD 
 DOL. 
 0.050 3009.65 150.48 ----------

MACHINERY REPAIR 
 ACRE 9.02 1.00 9.02
 
TRACTOR FUEL, LUBE, REPAIR 
 ACRE 1.67 1.00 1.67
 
IRRIGATION ELEC. A REPAIR 
 ACRE 38.48 1.00 38.48
 
LABOR(TRACTOR A MACHINERY) HOUR 6.00 9.03 
 54.19
 
LABOR(IRRIGATION) 
 HOUR 4.00 1.69 6.75
 
INTEREST ON OP. CAP. DOL, 
 0.12 436.41 52.37
 

SUBTOTAL, PRE-HARVEST 
 $1292.46
 

HARVEST COSTS 
 $
 
HAND PICK 
 CUT. 17.000 80.00 1360.00----------

FLAiS I CON[ 
 EACH 0.550 350.00 192.50
 
SALES LABOR 
 HR. 
 4.000 58.00 232.00
 
MACHINERY 
 ACRE 33.86 1.00 33.86
 
TRACTORS 
 ACRE 0.10 1.00 0.10 -
LABOR(TRACTOR I MACHINERY) HOUR 6.00 8.95 53.73 .....
 

SUBTOTAL, HARVEST 
 51872.19 ----------


TOTAL VARIABLE COST 
 $3164.64
 

BREAKEVEN PRICE, VARIABLE COSTS AT 
 80.00 CT./AC 39.558
 

FIXED COSTS 
 $
 
MACHINERY 
 ACRE 134.05 1.00 134.05
 
TRACTORS 
 ACRE 52.38 1.00 52.36
 
IRRIGATION MACHINERY 
 ACRE 85.78 1.00 85.78
 
TAXES (LAND) ACRE 
 100.00 1.00 100.00 ----------

PRORATED ESTAB. COST 
 ACRE 9730.77 0.106 1032.23
 
LAND (NET RENT) ACRE 
 0.12 3000.00 360.00
 

TOTAL FIXED COSTS 
 $1764.44
 

TOTAL COSTS $4929.08 2p
 

BREAKEVEN PRICE, TOTAL COSTS AT 
 80.00 CUT./AC 61.61 ---------­

http:51872.19
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BLUEBERRY PRODUCTION COSTS -FULL PRODUCTION
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 3--SUMMARY OF RECEIPTS, COSTS, AND PROFITABILITY PER ACRE
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

GROSS RECEIPTS FROM PRODUCTION $ 

BLUEBERRIES 
BLUEBERRIES 

CUT. 
CUT. 

60.000 
50.000 

24.00 
56.00 

!440.00 
2800.00 

1. TOTAL RECEIPTS $4240.00----------

LESS: TOTAL VARIABLE COST $3164.64---------­

2. RETURNS OVER VARIABLE COST $1075.36----------

LESS: MACHINERY FIXED COST S 272.21----------

PRORATED ESTAB. COST 11032.23---------­

3. RETURNS TO LAND AND MANAGENENT S-229.18----------

LESS: riTURNS TO MANAGEMENT (0.050 OF RETUR

4. GROSS RETURNS TO LAND 

NS) $ 212.00---------­

$-441.18----------

LESS: REAL ESTATE TAXES $ 100.00---------­

5. NET RETURNS TO LAND INVESTMENT $-541.18---------­

6. RATE OF RETURN ON CURRENi MARKET 
VALUE OF LAND ( 4000. PER ACRE) Z 0.0 



----------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------

--------------------- ------------ -------------------------------------------------------------------------------------------------

BLUEBERRY PRODUCTION COSTS -FULL PRODUCTION
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN WASHINGTON - 10 ACRE ENTERPRISE - 1981
 

TABLE 4--MONTHLY SUMMARY OF DIRECT CASH EXPENSES AND LABOR REQUIREMENTS
 

PRICE/ NO. TOTAL
 
CATEGORY UNIT JAN FEB MAR APR MAY 
 JUN JUL AUG SEP OCT NOV DEC UNIT UNITS VALUE
 

OPERATING INPUTS:
 
HAND PRUNE HR. 0.0 100.00 0.0 0.0 0.0 0.0 0.0 
 0.0 0.0 0.0 0.0 0.0 4.00 100.00 400.00
 
FUNGINEX GAL 0.0 0.0 0.50 0.50 0.0 
 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.00 1.00 75.00
 
FERT LABOR HR. 0.0 0.0 0.0 2.00 0.0 0.0 0.0 0.0 
 0.0 0.0 0.0 0.0 4.00 2.00 8.00
 
FERT LABOR HR. 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 0.0 0.0 
 0.0 0.0 4.00 2.00 8.00
 
10-10-10 LBS. 0.0 0.0 0.0 700.00 0.0 0.0 0.0 0.0 0.0 0.0 
 0.0 0.0 0.13 ?00.00 91.00
 
HAND HOE HR. 0.0 0.0 0.0 
 0.0 4.00 4.00 4.00 4.00 0.0 0.0 0.0 0.0 4.00 16.00 64.00
 
BENLATE LBS. 0.0 0.0 0.0 1.00 
 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.70 1.00 14.70
 
AMMONIUM SULFATE LBS. 0.0 0.0 0.0 0.0 330.00 0.0 0.0 0.0 
 0.0 .0 0.0 0.0 0.10 330.00 31.35
 
MALATHION LBS. 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 0.0 0.0 3.80 1.00 3.80
 
HAND PICK CUT. 0.0 0.0 0.0 0.0 0.0 0.0 
 25.00 55.00 0.0 0.0 0.0 0.0 17.00 80.001360.00 

- FLATS A CONT EACH 0.0 0.0 0.0 0.0 0.0 0.0 350.00 0.0 0,3 0.0 0.0 0.0 0.55 350.00 192.50
 
SALES LABOR 
 HR. 0.0 0.0 0.0 0.0 0.0 0.0 17.00 41.00 0.0 0.0 0.0 0.0 4.00 58.00 232.00
 
MESUROL LBS. 0.0 0.0 0.0 
 0.0 0.0 0.0 1.00 1.00 0.0 0.0 0.0 0.0 20.45 2.00 40.90
 
POLLINATION HIVE 0.0 0.0 0.0 1.00 
 0.0 0.0 0.0 0.0 0.0 0.0 C.0 0.0 17.00 '.00 12.00
 
SANITATION EQUIP ACRE 0.0 0.0 0.0 
 0.0 0.0 O.c 1.00 1.00 0.0 0.0 0.0 0.0 4.00 2.00 8.00
 
CLEANING LABOR HR. 
 0.0 0.0 0.0 0.0 0.0 0.0 14.50 35.00 0.0 0.0 0.0 0.0 4.00 49.50 198.00
 
PRINCEP BOUP LBS. 0.0 0.0 0.0 2.50 0.0 1.0 0.0 0.0 0.0 2.50 
 0.0 0.0 3.95 . .0 19.75 
OVERHEAD DOL. 0.0 
 C.0 0.0 0.0 0.0 3009.65 0.0 0.0 0.0 0.0 0.0 0.0 0.05300'. 150.48
 
TRACT REPAIR COST ACRE 0.0 0.0 0.17 0.62 0.06 0.0 0.36 0.23 0.0 0.17 0.0 0.0 1.61
 
EQUIP FUEL COST ACRE 0.0 0.0 0.0 0.0 0.0 
 0.0 7.50 18.75 0.0 0., 0.0 0.0 26.25
 
EQUIP LURE COST ACRE 0.0 0.0 0.0 0.0 0.0 0.0 1.12 2.81 0.0 0.0 0.0 0.0 3.94
 
EOUIP REPAIR COST ACRE 0.0 0.0 1.13 3.38 0.00 0.0 3.30 3.75 0.0 1.13 
 0.0 0.0 12.69
 
IRRIG FUEL COST ACRE 0.0 0.0 
 0.0 0.0 0.0 0.0 4.00 4.00 0.0 0.0 0.0 0.0 8.00
 
IRRIG REPAIR COST ACRE 0.0 0.0 0.0 
 0.0 0.0 0.0 15.25 15.25 0.0 0.0 0.0 0.0 30.50
 

TOTAL COST 
 ACRE 0.0 400.00 38.79 182.08 55.42 166.48 BI.291324.24 0.0 11.17 0.0 0.0 2997.46
 

LABOR RFOUIRFMENTS BY MONTH 
MACHINERY LAI'Or HR. 0.0 0.0 0.90 3.37 0.34 0.0 4.37 7.24 0.0 0.90 0.0 0.0 17.11
 
IRRIGATION LAPOI 14P. 0.0 0.0 
 0.0 0.0 0.0 0.0 0.84 0.84 0.0 0.0 0.0 0.0 1.69 
TOTAL LAWIP HR. 0.0 0.0 0 90 3.37 0.34 0.0 5.21 P.08 0.0 0.90 0.0 0.0 18.80 

...............................................................................
 
IRRIGATII ;
 

http:BI.291324.24
http:80.001360.00


TABLE 5 -- BLUEBERRY RETURNS OVER TOTAL COSTS AT VARIOUS YIELDS AND PRICES 

YIELD 

LBS. 40 45 50 55 60 

CENTS 

65 70 

PER 

75 

POUND 

80 85 90 95 1.00 

: 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

-2416 

-2256 

-2096 

-1936 

-1776 

-1616 

-1456 

-1296 

-1136 

-2216 

-2006 

-1796 

-1586 

-1376 

-1166 

-956 

-746 

-536 

-2016 

-1756 

-1496 

-1236 

-976 

-716 

-/456 

-196 

63 

-1816 

-1506 

-1196 

-886 

-576 

-266 

43 

353 

663 

-1616 

-1256 

-896 

-536 

-176 

183 

543 

903 

1263 

-1416 

-1006 

-596 

-186 

223 

633 

1043 

1453 

1863 

-1216 

-756 

-296 

163 

623 

1083 

1543 

2003 

2463 

-1016 

-506 

3 

513 

1023 

1533 

2043 

2553 

3063 

-816 

-256 

303 

863 

1423 

1983 

2543 

3103 

3663 

-616 

-6 

603 

1213 

1823 

2433 

3043 

3653 

4263 

-416 

243 

903 

1563 

2223 

2883 

3543 

4203 

4863 

-216 

493 

1203 

1913 

2623 

3333 

4043 

4753 

5463 

-16 

743 

1503 

2263 

3023 

3783 

4543 

5303 

6063 
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APPENDIX TABLE A - MACHINERY COMPLEMENT 

HOURS USED TOTAL COST/
ITEM DESCRIPTION 
 LIST PRICE ANNUALLY HOUR USE
 

I Air Blast Sprayer $ 4,400.00 60 $13.43
 

Field Cultivator 500.00 
 10 2.14
 

3 Pickup, T 4,050.00 100 
 12.25
 

4 1 BTM Plow 250.00 
 10 .24
 

5 Trailer 
 432.00 30 
 2.38
 

6 30HP Diesel Tractor 8,000.00 
 200 6.21
 

APPENDIX TABLE B - IRRIGATION EQUIPMENTI 

ITEM DESCRIPTION 
 COST
 

1 SPRINKLER HEADS, LATERAL 
 $2,034.00
 
PIPE, MAIN LINE, & RISERS
 

2 PUMP AND MOTOR 3,092.00
 

3 WELL 
 2,500.00
 

TOTAL 
 $7,626.00
 

223
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