
Great Lakes Fruit, Vegetable & Farm Market EXPO 

December 10 - 12, 2013 

DeVos Place Convention Center, Grand Rapids, MI 

 

Blueberry II 

Wednesday afternoon 2:00 pm 
Where: Grand Gallery (main level) Room E & F 

MI Recertification credits: 2 (1C, COMM CORE, PRIV CORE) 

CCA Credits: PM(1.0) CM(1.0) 

Moderator: Mark Longstroth, District Fruit Educator, MSU Extension, Paw Paw, MI 

2:00 pm Blueberry Production Methods and Ideas from the Southeast   

 Gerard Krewer, Professor Emeritus U of Georgia, and Harrietts 

Bluff Farm, Woodbine GA 

2:40 pm Spotted Winged Drosophila; What We Learned in 2013   

 Rufus Isaacs, Entomology Dept., MSU 

3:20 pm Recent Wetland Legislative Changes Regarding Blueberry Farming   

 Amy Berry, Michigan Department of Environmental Quality, 

Lansing, MI 

 Derek Haroldson, Michigan Department of Environmental 

Quality, Lansing, MI 

4:00 pm Session Ends 

Michigan Blueberry Advisory Council will be held at the conclusion of the 

Blueberry session, starting at 4:15 pm. 

 

  



Blueberry Production Methods and Ideas from the Southeast 
 

Dr. Gerard Krewer 
Professor Emeritus, Univ. of Georgia and Krewer Consulting, LLC 

550 Marys Dr. 
Woodbine, Ga. 31569 

229-392-1388 
gkrewer@uga.edu 

 

Southeastern Blueberry Production Practices 

 

I. Introduction 

It is a pleasure to be back in Michigan.  After working for the University of Georgia for 29 years 

as a county agent and extension specialist /researcher, I have entered my golden years as a fruit 

consultant and organic farmer.  Currently, I consult on about 20 farms in the SE with a total of 

about 2000 acres from two to 10 times a year.  I also have a four acre organic blueberry and 

blackberry farm on the Georgia Coast near Jacksonville, Florida.  These I sell U-pick, at farmers 

markets and to health food stores.     

 

II.  Southern Blueberry Methods of Production  

The southern blueberry industry has been influenced by many factors including the beneficial 

relationships with the blueberry industries in Michigan and New Jersey.   In addition, the 

proximity of the industry to the commercial forestry, vegetable and citrus production regions has 

lead to the adaptation of many of these industry’s practices into blueberry culture.  Two very 

different methods are used for the production of southern highbush blueberries.  

 

IIa. Flat Woods Soils 

Site and Soil Preparation: These soils are similar to the soils in the Holland, Michigan area and 

I think many of the West Michigan fields would benefit from method of improving drainage used 

in the South.   Site preparation is an area where forestry practices are widely use.  Several years 

before planting the native vegetation is killed with herbicides sprayed by ground or air.  Drum 

choppers then used to cut trees and brush up to arm size into pieces so they can decay.  Forestry 

harrows are used to further incorporate this debris into the soil.  Large grinders have been 

excellent for pulverizing the remaining debris into small pieces.  Bedding on wet sides is often 

conducted with Rome and Savannah plows used for pine trees bedding.  These produce a good 

bed, but with a variation of six inches between rows. There has been a movement toward more 

precision in the bedding process using disc hillers.  

 

IIb. Production of  Highbush Blueberries on Upland Soils 

Pine Bark and Wood as a Soil Amendment: In traveling through Michigan I have observed 

many fields that would benefit from amendment of pine bark or pine wood on some section of the 

field.  
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Although there are areas of naturally occurring high organic matter spodic soils for highbush 

blueberries in the SE, these are mainly confined to the Carolina Bays of  South and North 

Carolina,  the Okefenokee Basin of SE Georgia and scattered pockets in the Deep South.  

 

For the bulk of the highbush growers in Georgia, South Carolina and Florida pine bark culture of 

southern highbush is practiced.  Pine bark culture takes the form of pure beds of pine bark (high 

density beds) or pure rows of pine bark on upland sites or soil amended strips of pine bark / pine 

wood chips.   In soil amended strip culture, the rate of pine bark / pine wood application is 

decreased on better soils. Sometimes only one semi-load is needed per acre.  Generally a 

minimum of 3% organic matter is required for good southern highbush growth in the Georgia. If 

4 or 5% organic matter cane be obtained, this is better.    

 

Typically three semi-loads per acre are used on pure pine bark rows or six semi-loads per acre on 

pure pine bark high density fields.  In amended strip culture from one to three loads of pine bark / 

pine wood chips are used, depending on the soil organic matter content and texture.   It is best to 

mix the pine bark / pine wood chips thoroughly in the bed.   Although the cost of the pine bark is 

high (about $800-1200 per 90-100 cubic yard load in Georgia), any well drained site with plenty 

of water will usually work for the pine bark solo culture.   

 

 The cost of clearing forest land is also expensive and sometimes buying the pine bark is no more 

expensive than prepping a forested site.  Please bear in mind that pine bark has a high carbon to 

nitrogen ratio (300: 1) and white wood saw dust has a very high carbon to nitrogen ratio (1000:1).  

Additional nitrogen must be applied when these amendments are used.  Bacteria which break 

down the pine bark and wood will out compete the blueberry plant for nitrogen unless additional 

nitrogen is applied above the normal amount needed for production. Many growers apply 

additional nitrogen at the time of pine bark / wood  incorporation.  

 

III. Water pH  control  and  Fertigation 

Controlling the pH of the blueberry root zone.  pH control in the blueberry root zone is extremely 

important in the SE.  Between pH 4 and 5.3 the blueberry bushes generally grow well, but above 

this, iron chlorosis starts to develop and gets progressively worse as the pH rises into the high 5’s. 

pH control using sulfuric acid has been very successful. Urea sulfuric acid (N-furic) and 

phosphoric acid are also used on by some growers.  

 

Fertigation via drip irrigation has had an enormous impact on the development of the blueberry 

industry in Georgia and Florida.  The effect has been to bring fields into production years earlier 

than before and also to reduce irregularities in growth with in fields.  During the growing season a 

nitrogen rate of 1 to 1.5 pounds of N per foot of bush height is used to produce rapid growth. 

Since blueberries do not tolerate high salt levels, it is important to keep the  total electrical 

conductivity less than 1.2 millimoles during  fertigation.   Fertigation may be applied as a 

continuous or almost continuous feed at about 35 ppm of  N under typical summer watering 

conditions or at about 100 ppm of N  in one of the irrigation cycles.  Be sure to check the 

electrical conductivity of your fertilizer solution. If you have some salts in your irrigation water 

you might consider using urea as the primary nitrogen source, it has a much lower salt index than 

ammonium sulfate. 

 

Most of the nitrogen (75%) should be in the ammonium or urea form to help keep the root zone 

acid and promote rapid growth.  Phosphorus and potassium can also be supplied via fertigation.  

Avoid use of high chloride fertilizers.  A ratio of 2-1-1 (N-P205-K20) has worked well in 

fertigation. Ratios of 3-1-2 usually result in low P and high K after a growing season.  
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Supplemental P can be applied in the form of  corn “pop up” fertilizer (10-34-0), injected with 

acid or as dry DAP applied on top of the bed if plastic mulch is not used. In Georgia and Florida 

we rarely have potassium deficiency, but in talking to Dr. Hansen it appears this may not be the 

case in Michigan, so your fertilizer ratios may need to be slightly different.   

 

In the SE, fertigation should be stopped about six-eight weeks before the first normal fall frost 

date to allow the bushes to harden off and set a good flower bud crop. Under Michigan conditions 

you will need to use your judgment. Dr. Hansen suggests late July for the end of fertigation and 

July 4
th
 as the last dry nitrogen application date. 

 

IV. Irrigation Practices 

Pan evaporation rates can be as high as .3 inches per day or more during the heat of the summer 

in the Southeast.  Rabbiteyes have an extensive root system, which often penerates into the 

mineral soil, so maximum drip irrigation rates in the range of 3000 gallons per acre per day may 

be adequate. Mature southern highbush on ten foot rows have been shown to benefit from drip 

rates up to 3800 gallons per acre per day in Florida.  Some growers are using electronic sensors to 

monitor water usage. These have become more reliable in recent years and are a useful tool for 

water management.  

 

Two row drip has become the standard in light soils, in pine bark beds or soils heavily amended 

with pine bark.  Drip tube has proven to be much more durable than drip tape. 

 

V. Winter chilling and hydrogen cyanamide 

Blueberry production is greatly influenced by winter chilling in Georgia and Florida.   Winter 

chilling (below 45F) in recent years has varied from less than 50 hours  in C. Florida to only 500 

hours in S. Ga.  Breeding programs in Mississippi, Florida, Georgia and North Carolina are 

producing cultivars adapted to the region, but these very low chilling winters pose a problem.  In 

order to the crop to ripen on time hydrogen cyanamide (the “cold in the can”) has been an 

effective tool for many growers in Florida and some in S. Ga.  There is no residue with this 

material since it breaks down into harmless compounds very rapidly.  The effect is to help 

defoliate the plants and produce about 100-200 hours of equivalent winter chilling.  The plants 

leaf much better and fruit ripens earlier. However, this material can also burn flower buds, so it 

must be used with caution. 

 

VI. Freeze protection methods 

Spring freezes are a major threat to the blueberry crop in the Southeast.  For the southern 

highbush crop to ripen in March, April and early May, it is necessary for the plants to bloom in 

the winter or very early spring.  Rabbiteyes bloom later (March in S. Ga.) and are most typically 

grown without freeze protection. 

 

Freeze protection systems in use are overhead irrigation, wind machines and high tunnels.  

Initially, growers used a low rate of water, about 15/100” per hour, since this has been successful 

in NC.  However, the highbush in NC bloom during the spring (April), when radiation (windless) 

freezes are more typical.  Systems in Ga. and Florida are designed for winter freeze protection 

with high winds and low temperature. 

 

Over head irrigation rates of 0.2 to 0.4 inches per hour are used for freeze protection with systems 

in the range of .25 to .33 inches per hour most common.  Impact sprinklers spaced about 40 feet 

by 40 feet in Ga. and Fla. or wobblers spaced about 30 by 30 feet are typically used.  Wobblers 
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dominate the Florida production and offer some major advantages over impact sprinklers.  They 

produce a more even pattern and operate under lower pressure (25 psi verses 45-60 psi).  Several 

Florida growers who have both have found them to be superior under extreme conditions of high 

winds and low temperatures. 

 

Wobblers are normally installed with half inch PVC risers and a steel T post or 1.5 inch schedule 

40 PVC free standing without a metal T post.   Recently Wobblers are being installed in Florida 

using soft plastic pipe and large “spaghetti” tubing.  Rebar is driven in the ground, a half inch 

PVC schedule 40 pipe placed over this and a Wobbler mounted on top of the PVC pipe.  This 

significantly reduces the cost of overhead irrigation for freeze protection.  

 

Wind machines have become a fairly common sight in S. Ga and Florida.   They offer the 

advantage of no water source needed for frost protection and no risk of  increased damage if the 

system fails. The down side is they will only provide freeze protection if an inversion layer (little 

or now wind) is present.  They are a good fit for the later blooming southern highbush and 

rabbiteyes, but have not worked as well for the early blooming southern highbush that are subject 

to windy (advective) freezes.  They do have a fit during harvest, for drying dew.  This allows the 

workers to start picking an hour or two earlier some mornings.   

 

High tunnel production is relatively new in the S. Ga. and N. Fla..  The best results have been 

with growing the plants as “evergreens”.  This is accomplished by keeping the old leaves healthy, 

fertilizing almost year around and freeze protecting during the winter with overhead irrigation. A 

relatively low rate of water (15/100 inch) works in the tunnels since there is no wind.  The crop 

starts ripening very early, but peaks during a good market window in April.    

 

VII. Changes of the Horizon 

Labor issues and soft prices in the summer season are driving increased mechanization of the 

southern blueberry industry. The rabbiteye is in general a very firm berry and well suited for 

mechanical harvest. Rabbiteye fruit quality will be improving with the development of new large 

fruited cultivars such as Titan, which averages nearly four grams.  Several new developments are 

encouraging on southern highbush.  Breeders (esp. in Florida) are gradually releasing new large 

fruited, “crispy” or “semi-crispy” flesh southern highbush. Examples are Sweetcrisp and 

Farthing. These cultivars have much better prospects for machine harvest than conventional  

types.  They also offer superior shelf life and quality over conventional flesh types. I grow both 

and the general public loves this flesh type.  Another new development is the use of sparkleberry, 

a wild upright growing species, to produce a hybrid with improved architecture for mechanical 

harvest.  Meadowlark is an example. The berry tastes good and has a very low loss of ground 

drops with mechanical harvest.  

 

The role of color sorters and soft berry sorters is also revolutionizing machine harvest for the 

fresh market.  Most of the packing houses in the Southeast are air-conditioned start-of-the-art 

facilities.  As season starters, we hope the Southeast provides the public with a high quality 

product that encourages increased blueberry consumption in the Michigan summer and fall 

market windows.  Please give me a call at 229-392-1388 if you have any questions. 

 

Wed pm Blueberry II



1 
 

Recent Wetland Legislative Changes Regarding 
Blueberry Farming 

Derek Haroldson & Amy Berry 
Michigan Department of Environmental Quality 

Water Resources Division, Agricultural Assistance Program 
haroldsond@michigan.gov , berrya2@michigan.gov 

 

Topic 1 - What is a wetland? 

 

A. Functions & Values 

Wetlands are a significant factor in the health and existence of other natural resources of the state, 

such as inland lakes, ground water, fisheries, wildlife, and the Great Lakes. Wetland benefits, 

often referred to as wetland functions and values, play a vital role in recreation, tourism, and the 

economy in Michigan.  According to a 1991 United States Fish and Wildlife Service Wetland 

Status and Trends report, over 50 percent of Michigan's original wetlands have been drained or 

filled; thus the protection of remaining wetlands that much more important. Michigan's wetland 

statute recognizes the following benefits provided by wetlands: 

 Flood and storm control by absorbing and storing storm water.  

 Wildlife habitat by providing breeding, nesting, food, and shelter for many forms of 

wildlife, including many rare and imperiled species.  

 Protection of subsurface water resources by recharging and ground water supplies.  

 Improve surface water quality by serving as “nature’s kidneys” to filter out pollutants.  

 Erosion control by reducing floodwater volume and velocity and serving as a 

sedimentation basin, trapping silt and organic matter.  

 Sources of nutrients in water food cycles, and nursery grounds and sanctuaries for fish. 

 

B. Definition of Wetland 

Wetlands are transitional areas where land and water meet.  Types of wetlands include deciduous 

or conifer swamps, wet meadows, emergent marshes, wet prairies, shrub-scrub swamps, fens, and 

bogs.  Most people are familiar with the cattail or lily pad wetland found in areas with standing 

water, but wetlands can also be grassy meadows, shrubby fields, or mature forests that are dry for 

an extended period of time.  Land does not have to be visibly wet in order to be defined as a 

wetland; in some cases, it will not be obvious that a wetland exists.  In many wetland areas 

standing water may not be visible because there is water just beneath the ground’s surface, and 

often for only a small portion of the year.  The presence of water even at short intervals causes a 

number of physical, chemical and biological characteristics to develop.  These characteristics are 

used to identify and locate wetlands.  

 

Because wetlands are identified according to the site-specific conditions, an on-site inspection is 

always necessary to determine if wetlands are present.  Other information, such as Department of 

Environmental Quality (DEQ) Wetland Inventory Maps, National Wetland Inventory Maps, 

county soil surveys, and aerial photos provide indications of where wetlands might exist.  

However, these may not include all wetlands and may identify areas that once were, but no longer 

are, wetlands.  As a result, the actual conditions on a property will always take precedence over 

any information source. 

 

Michigan's wetland statute, Part 303, Wetlands Protection, of the Natural Resources and 

Environmental Protection Act, 1994 PA 451, as amended (NREPA), defines a wetland as "land 
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characterized by the presence of water at a frequency and duration sufficient to support, and that 

under normal circumstances does support, wetland vegetation or aquatic life, and is commonly 

referred to as a bog, swamp, or marsh."  The definition applies regardless of zoning or ownership.  

A wetland delineation is the physical marking in the field of the actual wetland boundaries.  In 

accordance with Part 303, a wetland boundary is determined according to the technical wetland 

delineation standards as set forth in the U.S. Army Corps of Engineers (USACE) January 1987 

Wetland Delineation Manual and the Midwest Regional Supplement and the North Central and 

Northeast Regional Supplement.  This method utilizes three wetland criteria (hydric soils, 

hydrophitic vegetation, and wetland hydrology) to determine the wetland boundary.  

 

C. Michigan Regulated Wetlands 
In 1979, the Michigan legislature passed the Geomare-Anderson Wetlands Protection Act, PA 

203, which is now Part 303, Wetlands Protection, of the NREPA, that outlines what wetlands are 

and how they are regulated.  The DEQ has adopted administrative rules which provide 

clarification and guidance on interpreting Part 303.  Some wetlands in coastal areas (called 

Environmental Areas) are given further protection under Part 323, Shorelands Protection and 

Management, of the NREPA.  

 

In accordance with Part 303, wetlands are regulated if they are any of the following: 

 Connected to, or located within 1,000 feet of, one of the Great Lakes or Lake St. Clair. 

 Connected to, or located within 500 feet of, an inland lake, pond, river, or stream. 

 Not connected to one of the Great Lakes or Lake St. Clair, or an inland lake, pond, stream, or 

river, but are more than 5 acres in size. 

 Not connected to one of the Great Lakes or Lake St. Clair, or an inland lake, pond, stream, or 

river, and less than 5 acres in size, but the DEQ has determined that these wetlands are 

essential to the preservation of the state's natural resources and has notified the property 

owner. 

 

Topic 2 - How does the State of Michigan Wetlands Program work and what authority does it 

convey? 

 

A. The United States Environmental Protection Agency’s (USEPA) role and State assumption 

of Section 404 

Because Michigan has administered the Section 404 Program for almost 30 years, most people 

are not fully aware of the federal requirements.  Section 404 of the Federal Clean Water Act 

requires permits for the “discharge of dredged or fill material” into waters of the United States, 

including wetlands.  Nationwide, the USEPA administers the Program jointly with the USACE 

and is responsible for development of Section 404 Program regulations.  In most states, a permit 

must be obtained from the USACE for 404 project approval in addition to a separate State permit 

for the same activities.  

 

In 1977, Congress amended the Clean Water Act to allow states to administer the Section 

404 Program on the behalf of the USEPA.  A state-administered program must be consistent with 

the requirements of the federal Clean Water Act, but some differences are acceptable as long as 

they are not less stringent than the federal program.  Michigan is one of only two states to have 

received USEPA approval to administer the Section 404 Program.  Michigan operates under a 

Memorandum of Agreement with the USEPA that defines the federal and state roles in this 

program.  Any changes to the state program, including new legislation, rules, or proposed general 

or minor project categories must go through an approval process by the USEPA to remain 

consistent and hold federal authority.  
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B. State of Michigan Wetland Permitting Process 
In Michigan, the USACE retains jurisdiction over the Great Lakes and connecting channels and 

their adjacent wetlands (waters under Section 10 of the Rivers and Harbors Act).  Outside of 

these areas, the USACE permit application review is waived based on the State’s assumption of 

the Section 404 Program, and permit review is completed by the Michigan Department of 

Environmental Quality (DEQ).  State administration of the program allows for one permit 

application for both State and federal approval of the proposed activities.  A permit issued by the 

DEQ also carries authorizations for Water Quality Certification, Coastal Zone Certification, and 

screening and coordination for State and federal threatened and endangered species, historic 

preservation program, and sediment testing.  

 

In addition, the USEPA review of permit applications is waived for all projects except those 

constituting a Major Discharge or those with reasonable potential for affecting federal threatened 

and endangered species, waters of another state, suspected toxic pollutants, public water supply 

intakes, or other critical areas.  These are considered “red files” and require separate but 

concurrent review by the USEPA.  In order to avoid confusion and duplication for the applicant 

in areas that have such overlapping jurisdiction, one joint permit application is utilized by the 

state.  If it is determined that the project falls under federal authority, the DEQ forwards the 

application to the appropriate agency.  The DEQ may not issue a permit if the USEPA objects to 

the project.  If a state and the USEPA reach an impasse on a project, the project reverts to the 

USACE for processing.  

 

Topic 3 - What is Public Act (PA) 98 and how did it come to be? 

 

A. Federal audit 

Because the USEPA is responsible to ensure that Michigan’s program is consistent with federal 

law, they periodically conduct formal reviews of the program.  Such a review was initiated in 

1998, and as a result the USEPA identified certain issues that needed to be corrected in order for 

Michigan to maintain federal consistency.  A lengthy process ensued and the current result is PA 

98, which contains new statutory language under Part 303, Wetlands Protection, of the NREPA 

(among other parts).  

 

B. Stakeholder Involvement 

Stakeholders in Michigan were heavily involved in the multi-year process of developing PA 98; 

Farm Bureau, Michigan Association of County Drain Commissioners, utility groups, Michigan 

Aggregates Association, Homebuilders Association, the DEQ, and environmental groups were 

some stakeholders that had significant input to the statutory changes.  Work continues between 

the DEQ and these groups on developing general permit and minor project categories that can be 

used for their specific interests.  However, Section 404 requires that these categories be reviewed 

by the USEPA prior to authorization to determine that they will result in minimal individual and 

cumulative adverse effects on the aquatic environment.  The DEQ cannot issue these categories 

without the USEPA’s approval. 

 

Topic 4 – What are the main ways PA 98 affects Blueberry Farming? 

 

A. Wetland Farming Exemptions 

1. Clarifications on allowed activities, ongoing farming, and minimal drainage:  

Farming, horticulture, silviculture, lumbering, and ranching activities include plowing, irrigation, 

irrigation ditching, seeding, cultivating, minor drainage, harvesting for the production of food, 

fiber, and forest products, or upland soil and water conservation practices.  
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 Applies to activities that are part of an established ongoing farming, ranching, 

horticultural, or silvicultural operation: 

 Farming and silvicultural activities on areas lying fallow as part of a conventional 

rotational cycle, are part of an established ongoing operation unless modifications to 

the hydrological regime or mechanized land clearing are necessary to resume operation. 

 Activities that bring into farming, ranching, horticultural, or silvicultural use in an area 

not in any of these uses, or that convert an area from a forested or silvicultural use to a 

farming, ranching, or horticultural use are not part of an established ongoing operation. 

 Minor drainage does not include drainage associated with the immediate or gradual 

conversion of a wetland to a non-wetland, or conversion from one wetland use to another.  

It also does not include the construction of a canal, ditch, dike, or other waterway or 

structure that drains or otherwise significantly modifies a stream, lake, or waterway. 

 Wetland altered under this exemption shall not be used for a purpose other than a purpose 

described in the exemption without a permit from the department. 

2. Added exemption - Placement of Biological Residuals: 

 Cutting of woody vegetation or the in-place grinding of tree stumps. 

 Residuals must originate from the same wetland in which they are placed. 

3. Incidentally created wetlands exemptions expanded: 

 Drains constructed in upland for the sole purpose of removing excess soil moisture from 

upland areas that are primarily in agricultural use. 

 Wetlands created for the sole purpose for enhancing water quality on agricultural lands. 

4. Agricultural Drains defined: 

 Defines Agricultural Drains and states that they cannot be used to determine whether a 

wetland is contiguous. 

5. Drain Maintenance exemption clarified:  

 Maintenance is for Agricultural Drains and County Drains only and lists specific 

deregulated activities for each type of drain. 

6. Previous Exemptions unchanged: 

 Construction or maintenance of farm roads if done in a manner that ensures adverse 

effects to wetlands is minimized. 

 Construction or maintenance of farm or stock ponds. 

 Effectively drained wetlands for farming before October 1, 1980. 

 

B. Agricultural Assistance Program 

Creates a program to assist farmers with complying with new statutory requirements in 

coordination with the Department of Agriculture and Rural Development, including waiving the 

Wetland Identification Program and pre-application meetings fees for blueberry production.   

 

C. General Permit Category for Blueberry Farming 

 Alteration (not conversion) of wetland for farming 

 Includes minimal drainage and earth moving as long as site is maintained as wetland. 

 Farmed wetland placed under conservation easement. 

 Wetland will be restored when farming ceases and easement released upon restoration. 

 Does not cover roads, ditches, reservoirs, pump houses, or secondary support facilities. 

 

D. General Permit or Minor Project Categories for Agriculture 

 Conversion of wetland to farming 

 For conversion of wetland to farming (upland). 

 Includes more than minimal drainage or earth moving and some secondary facilities. 
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