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Oklahoma & Arkansas 
Horticulture Industries Show 
360 Ag Hall, OSU 
Stillwater, OK  74078-6027 
405-744-9709 (FAX) 
 
 
The best attendance ever in Springdale at our 22nd annual Horticulture Industries Show 
has again proven that the best efforts of everyone involved will result in a success. Our 
keynote speakers’ enthusiasm for their subject presentations stimulated us into thinking 
how we can apply their examples to our own businesses. As a follow up to this year’s 
theme “Profiting Through Innovation”, I ask you to profit through research and read 
through these proceedings. The information could prove to be very beneficial. 
 
We appreciate our exhibitors show support and the excellent displays of their products. 
We would like to thank all the speakers that provided papers for these proceedings. 
Also, a special thank you to Horticultural Industries Show board members and 
supporting personnel that worked to organize and facilitate this show. 
 
Most importantly, we appreciate all the attendees for their support and ideas. If you 
have any questions or comments concerning the Show, please contact any board 
member. 
 
Hope to see everyone in Tulsa on January 9-10, 2004. 
 
 
Sincerely, 
 
 
 
Don Wickersham 
President 
Horticulture Industries Show 
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Food Safety Issues in the Orchard and the Packing Shed 
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Oklahoma State University 
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Food Safety in the Orchard 

Orchard Hazards 

Food safety is inherently about identifying and controlling risk.  For produce in particular, which 
does not typically receive any final treatment to kill potential pathogens, minimizing risk of 
contamination is the primary tool we have to enhance food safety.  Areas of risk to consider 
when evaluating orchard hazards include: 

Site & soil selection.  

Water. 

Workers. 

Animals, birds, and insects. 

Fertilizers. 

Harvesting Equipment. 

Tips for site & soil selection: 

When selecting a site, it is important to know the history of that land’s use.  Prior uses that may 
increase risk of contamination include grazing animals, exposure to hazardous chemicals, and 
current proximity to livestock operations.  Specific prior uses that might preclude using the land 
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include use as a garbage or toxic waste disposal site, use as a sanitary waste management site, 
use for mining activities, oil or gas extraction, use for the disposal of incineration material, 
industrial waste, or the presence of mineral residues on the site.  Factors that may increase the 
risk of using the site may include the presence of barns, feed lots, or other concentrations of 
farm animals adjacent to or a short distance from the cultivation site.  If the land has experienced 
any serious flooding, that may have resulted in contamination.  Similarly, if the ground has been 
treated in an uncontrolled manner with organic and inorganic fertilizers and/or pesticides, 
pathogens or chemical residues may persist in the soil.  If contamination of some kind is 
suspected, soil testing may be performed.  Microbiological analysis of the ground is generally 
performed to detect fecal contamination.  Testing for the presence of fecal coliforms is typically 
done; E. coli is often used as an indicator organism to quantify contamination. 

Tips for controlling contamination in the orchard from water: 

Water is the number one source of contamination.  Anytime water comes in contact with fresh 
produce its quality determines the potential for contamination.  Water can be a carrier of many 
different microbes including Escherichia coli, Salmonella spp., Vibrio cholerae, Shigella spp, 
Cryptosporidium parvum, Giardia lamblia, Cyclospora cayetanensis, Toxisplasma gondii, the 
Norwalk virus and hepatitis A. 

It is important to consider water sources when evaluating risk.  Surface water may contain 
pathogens and parasites of humans.  Well (ground) water is less likely to harbor pathogens, 
depending on depth, but may contain pesticide residues or heavy metals.  Water sources should 
be tested for fecal coliforms and chemicals. 

 Irrigation Practices 

Overhead irrigation is more likely to spread contamination to above-ground plant parts than root-
zone irrigation (furrow or drip).  Consider the proximity of irrigation water source to livestock 
(water runoff).  Maintain as much separation in distance and topography as is feasible to limit 
cross-contamination of water sources.  As with other food safety practices, maintain records of 
any safe irrigation practices employed. 

 Other water uses 

Note that water applied to crops for other purposes, such as pesticide or other spray application 
and frost protection, must also come from safe, non-contaminated, sources. 

Tips for controlling contamination from orchard workers: 

An infected employee (showing symptoms or not) can easily contaminate fresh produce if they 
don’t wash their hands after sneezing or using the restroom.  Proper hygiene procedures should 
be established and included in hygiene and health training programs.  Toilets and hand-washing 
stations must be available and accessible. 

Tips for controlling contamination from animals: 

Animal feces are a main source for pathogenic organisms.  In addition, since animals are in 
contact with soil, manure and water, they can easily pick up contaminants from these sources.   

Some pathogenic bacteria commonly found on animals include Salmonella, Staphylococcus and 
Streptococcus.  The key to avoiding contamination from animals is keeping animals out of the 
orchards.  As much as possible, maintain domestic and farm animals away from production 
orchards and packing facilities and establish physical barriers or vegetation to avoid animal 
entry.  These precautions are especially important in the orchard near harvest time.  Workers 
should not be allowed to bring dogs, cats or other domestic animals into the orchard, packaging 
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or storage facilities.  Dead or trapped animals such as birds, insects, rats, etc. should be 
disposed of promptly in order to avoid attracting other animals. Proper disposal procedures are 
to bury or incinerate the animal. 

Tips for controlling contamination from fertilization practices: 

Inorganic fertilizers originate from synthetic chemicals; pathogenic bacteria are not likely to be 
present.  Because incompletely composted manure may contain pathogenic bacteria, it is 
important to use only well-composted manure.  As with other food safety practices, maintain 
records of safe fertilization practices. 

Tips for controlling contamination during harvest: 

Avoid contact between fruits, vegetables, bins, etc. and soil.  Avoid bruises or cuts to fruits or 
vegetables that may allow internal contamination.  Don’t use open water sources for orchard 
washing.  Provide restrooms and hand-washing stations.  Clean and sanitize bins & harvest 
equipment after each use. 

Even with the best in-orchard sanitation practices, soil carried from the orchard on transport 
equipment, workers, and containers can become a source of contamination.  For this reason, it 
is best whenever possible to clean materials, including produce, coming into the packing shed.  
Consider using a sanitizing agent as described below as part of the cleaning process.  Damaged 
or diseased produce should be culled in the orchard if possible, to avoid contaminating other 
product during packing.  If this is not possible, culling should take place as early in the packing 
process as possible.   

Food Safety in the Packing Shed 

As fruit moves down the supply chain from field to consumer, contamination becomes an ever 
greater concern.  As the interval between fruit contamination and consumption shrinks, disease-
causing microorganisms are more likely to survive and cause illness.  In addition, fruit that was 
dispersed in the field is concentrated during packing; a single source of contamination in the 
packing shed may spread harmful microorganisms to a large number of fruit. 

Sources of contamination in the packing shed are similar to sources in the orchard.  These 
include water, in this case water used for produce cleaning, transport, and/or cooling.  People, 
such as orchard workers, sorters, and packers are also common sources of contamination.  And 
animals and animal waste pose a risk.  Typical animals of concern in the packing shed include 
birds, rodents, and insects.  Controlling contamination from any source requires monitoring 
potential contamination points during produce handling.  These may occur during cleaning, 
sorting, cooling, and/or packing.  Contamination may also occur during storage, through contact 
with contaminated storage containers or with contaminated storage facilities 

Programs for controlling contamination in the packing shed should include items that address 
the following areas: 

Water sanitation. 

Equipment and facility layout, operation, cleaning, and sanitizing. 

Animal control and exclusion. 

Employee facilities and sanitation practices. 

Tips for water sanitation: 

Systems for insuring sanitary processing water range from fully automated, “turn-key” solutions 
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using chlorine or ozone to simple manual treatments using household bleach.  See below for 
guidelines on using bleach as a water treatment. 

Tips for equipment and facility layout, operation, cleaning, and sanitizing: 

Proper layout of the facility and equipment can help prevent contamination.  Try to segregate 
“clean” and “dirty” areas so that equipment, products, and people do not move through “dirty” 
areas once cleaned.  Also, be aware of storage of possible chemical contaminants such as 
sanitizers.  These should always be stored away from produce handling and storage areas. 

If fruit is refrigerated for storage and shipping, maintaining a proper “cold-chain” is critical to 
controlling microbial growth.  Fruit should always be cooled as quickly as practical and kept cool 
to the extent possible during storage and transportation.  This will also help to maximize quality.   

Promptly correct flaws in handling equipment that result in mechanical injury to the fruit.  
Damaged fruit can become an incubator for illness-causing microorganisms and spread 
contamination. 

Prepare boxes and cartons only as needed for packing.  Pre-assembled containers can become 
harbors for pests or other contaminants. 

Fruit should always be kept off the floor.  Any fruit that falls on the floor should be discarded. 

Periodically inspect fruit in storage and promptly remove any fruit that develops signs of injury or 
disease.  These fruit can spread contamination to healthy fruit nearby. 

A regular, documented cleaning routine is essential to any food safety program.  The proper use 
of cleaners and sanitizers is also vital; especially to prevent the formation of hard-to-kill buildups 
of microorganisms called biofilms. 

 Things to do several times a day: 

Test strength of any chlorinated dump or wash water and change as needed. 

Inspect handling/packing lines and remove any dirt and fruit debris. 

Remove culled fruit and other trash from packing area. 

 Things to do once a day: 

Change and re-chlorinate or otherwise sanitize water in dump or wash tanks. 

Clean and sanitize handling/packing line equipment, floors, drains, waste receptacles, and 
bathrooms.  

 Things to do once a month or between operations: 

Clean and sanitize cold rooms, including ceiling, floors, walls, condenser coils, and doors or 
curtains. 

General cleaning tips 

Many types of detergent/sanitizers are available and using the right one for a particular cleaning 
job is important.  For example, an acid-detergent cleanser may be needed for certain types of 
soil such as mineral deposits.  Cleaning supply vendors are a good resource for specific 
information on cleaning needs. 

Pre-rinsing with water to remove loose dirt helps in overall cleaning and helps detergents and 
sanitizers work more effectively. 
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Cleaning, sanitizing, and rinsing should always be done from the top down, to avoid re-
contaminating cleaned areas.   

Cleansers should not be allowed to dry on surfaces as this may lead to incomplete cleanser 
removal and product contamination. 

Chlorine, in the form of hypochlorite, is often used as a sanitizer.  It offers several advantages 
including low cost, easy availability, and rapid effectiveness against a wide range of 
microorganisms.  Disadvantages include corrosiveness, irritating fumes, and rapid loss of killing 
power in the presence of organic compounds such as soil and plant material debris.  

Concentrations of up to 200 parts per million (ppm) active chlorine (21 CFR Part 178) may be 
used on food contact surfaces with adequate draining without a following potable water rinse.  
Concentrations of up to 2000 ppm hypochlorite (21 CFR Part 173) may be used in produce wash 
water provided there is a subsequent potable water rinse.  One tablespoon of household bleach 
(5.25% hypochlorite) per gallon of water gives about a 200 ppm solution.  Contact times of one 
to five minutes are usually sufficient to achieve a thorough kill, depending on chlorine 
concentration and organic load.  Hypochlorite solutions should be checked frequently for 
strength, as the chlorine is lost due to interaction with organic compounds as well as 
evaporation.  Colorimetric test kits are available from scientific supply sources to test chlorine 
strength. 

Tips for animal exclusion: 

Be sure to exclude domestic animals such as dogs and cats from the packing shed.  It may not 
be feasible to completely exclude other pests, but simple steps such as traps for rodents or 
screens over exposed rafters to keep birds from landing can help.  In any case, animal waste 
should never be allowed to accumulate.  Dead animals, fruit waste, and other items that may 
attract pests should also be promptly removed.  All pest control measures employed should be 
documented and monitored. 

Tips for employee facilities and sanitation practices: 

Proper worker hygiene is critical for maintaining food safety.  Adequate restroom and hand 
washing facilities must be provided and workers must be regularly trained in food safety basics 
such as proper hand washing before beginning work and after breaks and restroom use.  
Workers directly handling fruit should wear properly sanitized gloves.  Workers with wounds that 
might come into contact with fruit should not be employed in product handling, even if gloves are 
worn.  Gloves are useful, but are not a substitute for proper hand washing and sanitizing.  Teach 
workers to be aware of food safety issues.  With the right training, workers can become the first 
line in insuring the success of any food safety program. 

Recommendations for Documentation 

Documentation is an absolutely key step for any food safety program and is the only way to 
establish due diligence in case of suspected problems or food borne illness outbreaks.  The 
basic elements of a food safety plan should be written down and records of compliance should 
be kept.  These need not be elaborate but should include basic information on what was done, 
who did it, when it was done, and the results of any tests performed, for example chlorine 
strength in wash water.  Records should also be dated and signed.  Such records are typically 
kept for three years.  It is useful to periodically review these records in order to identify and fix 
any consistent problem areas that may turn up.  These practices form the basis of a Hazard 
Analysis Critical Control Point (HACCP) plan and such a plan can be formalized if needed or 
desired. 
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Conclusions 

Above all, a useful food safety program for packing shed facilities is based on common sense.  
Keep things clean, keep things sanitary, and look for possible problems before they become 
food safety issues.  On-going training and awareness of food safety issues from the workers on 
up can help protect producers, processors, retailers, and the public alike.  Safer, more 
wholesome food is in everyone’s interest. 
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Blackberry Breeding Update - New Cultivars Coming? 
 

John R. Clark 
Professor in the Department of Horticulture 

University of Arkansas – Fayetteville  
and directs the fruit breeding program 

 
Breeding Update 

Work continues vigorously at the University of Arkansas on developing new blackberry varieties. 
Almost the entire work in floricane-fruiting cultivars is on thornless, and there may not be any 
further thorny releases of floricane-fruiting types from the program. A new thornless variety is 
planned for release in 2003. This new release, tested as A-1905, has not been named as of the 
time of this writing (early January, 2003).  A-1905 ripens between Arapaho and Navaho. Berry 
size averages about 6 g, a little larger than Arapaho and Navaho. It is similar to Navaho in many 
respects, but usually a gram or so larger, and more erect. In post-harvest evaluations, it is 
similar to Navaho - a big, big issue these days. No orange rust has been seen on this selection, 
but it is an offspring of Navaho so there is no guarantee of it not being susceptible. A-1905 has 
been high yielding in our trials, and we expect it to be a reliable producer. It has not been tested 
thoroughly for hardiness however, as recent winter lows have been moderate. 

 

Another exciting area of work in the last few years at Arkansas is with primocane-fruiting (PF) 
blackberries. This is a type of blackberry that fruits on current-season canes (primocanes). All 
currently available blackberry varieties are floricane-fruiting, thus the canes must be 
overwintered for fruiting the second year. This new type of blackberry could greatly change 
blackberry production. 

 

The two best PF selections continue to get a close look and current thinking is that these will be 
released in 2003.  These are both thorny. The current PF selections do much better in  more 
moderate summer climates than Arkansas. They perform exceptionally well in moderate 
climates such as Oregon. They do consistently flower in all environments tested in thus far so 
the trait seems very stable. Bloom on primocanes begins in July and continues until frost in 
general in Arkansas, although high heat and drought stress will shut down this process. Fruit 
quality in Arkansas on primocanes is often quite poor. Size is often small (3-4 g), fruit set can be 
poor, and yields are often low. However, fruit size in Oregon is 10 g on primocanes and yields 
are much higher compared to Arkansas. Thus, these will be recommended only for limited 
commercial trial or home garden use at least until tested more fully. These will not be 
recommended for shipping even if they fruit well due to the fruit not being firm enough (they are 
similar to the thorny varieties Choctaw and Shawnee in fruit handling characteristics). 

 

The website that has information on University of Arkansas Fruit Varieties is:  

http://www.aragriculture.org/commhort/default.asp 
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Blackberry Industry Trends 

In Arkansas, there are approximately 200 acres of shipping blackberries in production (in 2002). 
This is a new enterprise, in that production previously had been limited mainly to local sales.  
This production is based almost entirely on thornless production of the Arkansas varieties 
Arapaho, Navaho, and Apache. These varieties offer excellent shelf life, very good fruit quality 
including flavor, and have an erect growth habit and thus easier to grow than semi-erect 
varieties. 

 

A major reason that shipping blackberries are becoming more common in Arkansas and other 
states is that blackberries in the grocery and other markets are much more common than in 
previous years, and this is due to shippers and brokers more often including blackberries in 
produce shipments, especially with blueberries. Another major change has been the marketing 
of blackberries in the winter. In fact, blackberries are often more available from December until 
April in grocery stores compared to the summer months! This is due to the development of 
production of blackberries in Central Mexico and Guatemala, which extends from late November 
until late April in most years. All of these factors have contributed to the growth of blackberry use 
as a fresh fruit by consumers. This trend is likely to continue in the years to come. 

 

A key consideration for growers of blackberries is variety choice. As mentioned above, the 
Arkansas thornless are performing well for shipping. Also, Chester Thornless is an excellent 
shipping cultivar, although not often grown in Arkansas due to its late ripening (in July). Chester 
Thornless is very important worldwide for shipping production, except in low-chill areas (such as 
Central Mexico) where it is limited by its high chilling requirement. This is not an issue in the 
Ozark region however as there is more than adequate chilling for all blackberries every year. 

 

Descriptions of the three previously released Arkansas thornless follow: 

Arapaho - This is the earliest ripening thornless variety available. It ripens on average June 7 at 
Clarksville, Ark. Berry size is 5 to 5.5 g, and yield is moderate, but consistently lower than other 
Arkansas varieties. Hardiness has been a concern with Arapaho and has had a tip dieback 
problem in some cool regions of the world, especially Oregon and Switzerland. 

 

Navaho - This variety was released in 1989 and has turned out to be the best shipping 
blackberry in existence. It is very sweet, firm, and fairly well adapted. It appears to likely be the 
most hardy of the Arkansas thornless. At Clarksville, Ark., Navaho ripens on average June 20. It 
is moderate yielding, and average berry weight of 5 grams. The major disadvantage of Navaho 
is susceptibility to orange rust, a fungal disease of brambles. However, this disease has not 
been reported as often in the last few years, probably due to better nursery roguing of infected 
plants. 

 

Apache - The largest-fruited of the Arkansas thornless with average berry weight of 9-10 g, 
Apache has added another exciting variety choice for growers. Apache ripens on average June 
25 at Clarksville, just after Navaho. It has usually been the highest yielding Arkansas thornless 
variety also in research trials. A limitation that has surfaced with Apache has been a tendency to 
have white drupes present on ripe fruit. This is thought to be caused by either thrips or stink 
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bugs. Growers in Arkansas have been successful in eliminating this problem with some 
insecticide applications near bloom until early harvest, however. 

 

I have not discussed thorny blackberries in any detail in this presentation. However, the two 
most popular thornies these days are Kiowa and Chickasaw. These offer very large fruit (12-14 g 
for Kiowa, 10-12 g for Chickasaw), good productivity, and good quality. 
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Update On Control Of Bramble Insect/Mite Pests 
 

Donn Johnson 
Department of Entomology, University of Arkansas, Fayetteville, AR 72701 

 
Suspended Pesticides: 

EPA has suspended the following compounds for use on caneberries: Methoxychlor (Marlate) as 
foliar spray of caneberries against rednecked cane borer; and Guthion or Diazinon soil drench of 
caneberry crowns against raspberry crown borer. 

 

New Tolerances: 

In October 2002, new EPA tolerances for caneberry pesticides were reported for Azoxystrobin 
(Zeneca Ag Products: Abound, Quadris) a systemic, broad-spectrum fungicide that controls 
powdery mildews, rusts and downy mildew. Spinosad (DowAgro's: SpinTor, Conserve, Success 
and Tracer) is a biopesticide (soft on the environment) that was derived from bacteria. It is being 
certified for use on all farms including organic farms. SpinTor is recommended against the 
strawberry bud weevil, thrips, caterpillars, leafminers, and rednecked cane borer (pending from 
AR data). Sucrose Octanoate (AVA Chemical Ventures, L.L.C.) is also a biopesticide that kills by 
rapid suffocation or removes the insects’ protective coating = becomes desiccated. It is certified 
for organic farming. It works as a contact insecticide against thrips (it will be tested in AR in 
2003). 

 

Present Recommended Pesticides: 

According to the Arkansas Small Fruit Spray Guide, there are several pesticides labeled against 
caneberry pests. Carbaryl formulations of Sevin 50WP at 4-8 lbs/A, Sevin 80WSP at 1.25 lbs/A, 
or Sevin 4EC at 1-2 qt/A all have preharvest interval (PHI) of 7 days and a Restricted entry 
interval (REI) of 12 hour and will control Japanese beetle, green June beetle, strawberry clipper, 
and tree cricket. Pesticides labeled for thrips and Japanese beetle are Malathion 8F at 2-4 pt/A 
with a PHI of 1 day and REI of 12 hours and Pyrethrin (derived from chrysanthemum) 
formulations of Pyrellin EC at 1-2 pt/A or Pyronyl at 12 fl oz/A with PHI of 0 days. Bifenthrin 
formulations of Brigade WSB at 8-16 oz/A or Capture 2EC at 3.2-6.4 oz/A are labeled against 
two-spotted spider mite, stink bugs, thrips, and strawberry clipper (pending) with a PHI of 4 days 
and REI of 3 days. Note: Strawberry Clipper is expected to be added to this label soon. 
Hexythiazox or Savey 50DF at 4-6 oz/A is labeled against spider mites with a PHI of 3 days and 
REI of 12 hours. 

 

In a study conducted in Arkansas, Admire (Imidacloprid) controlled rednecked cane borer as well 
as Marlate (Methoxychlor). The rednecked cane borer is expected to be added to the label of 
Admire soon. 
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What Causes White Drupe Damage? 

A question that many growers have asked is, what causes white drupe damage of ‘Apache’ 
blackberry fruit? We hypothesize that it is caused by sunscald or stink bug feeding puncture or 
thrips rasping or scratching fruit while feeding. Thrips are the most likely cause of white drupe 
damage because adult thrips disperse into blackberries about the time the first flower bud 
appears in mid April. Damage is probably not due to either brown stink bugs or green stink bugs 
because they do not appear in significant numbers on fruit until after mid May. In the spring, 
populations of thrips migrate into Arkansas from southern states on high-level winds associated 
with weather fronts. Feeding causes marginal necrosis of petals and petal browning, blossom 
drop, as well as fruit deformities on other crops.  

 

Thrips Scouting and Control: 

It is recommended that the grower inspect early flower clusters for thrips. Pick 10 flower clusters 
and place in a zip lock bag. Shake the bag to dislodge thrips from blossoms and count the thrips 
in bag. Apply insecticide if populations exceed a threshold of 20 thrips in bag from 10 clusters. 
Repeat applications every 10 to 14 days until thrips are below threshold of 20 thrips per sample. 

 

Strawberry Clipper: 

Strawberry Weevil (clipper) adults enter blackberry plantings by first open bloom (early to mid 
April).  A female lays a single egg into an unopened flower bud then severs the bud from the 
pedicel. Damaged buds will hang or fall to the ground. Larvae develop inside the severed buds 
and emerge as adults in 3-4 weeks. This pest has only one generation per year and overwinters 
as an adult.  

 

Clipper Scouting and Control: 

Scout for clippers by jarring 20 flower clusters onto white paper plate, count weevils and note 
presence of clipped flower buds. It is recommended to apply insecticide at first sign of bud 
clipping or presence of adults. Repeat at 7 to 10 day intervals until no more clipping occurs. 

Note: clipper is expected to be added to the label of Brigade & Capture.  

 

Stink Bugs: 

Stink bugs occur in caneberries and cause off flavor of fruit. Green stinkbug is ½ -1” long and 
the brown stinkbug is ½” long. Stinkbugs move into blackberries after mid April. Females lay 
several hundred eggs in clumps. Nymphs emerge from May on. It takes five weeks to develop 
from egg to adult and go through two generations per year.  

 

Stink Bug Scouting and Control: 

To monitor simply count the number of brown stink bugs or green stink bugs on 100 fruit clusters 
in at least four locations in a planting. An insecticide spray is recommended if you count more 
than 5 stink bugs per 100 fruit clusters.  
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Rednecked cane borer: 

Rednecked cane borer causes galling of primocanes and increases potential for winter injury of 
canes. Young larvae girdle the cane causing gall formation by late summer. The older larvae 
tunnel in the pith where they overwinter. Adults are 1/4” long with metallic red area behind the 
head. Adults emerge for about 3 weeks from mid May to early June and insert eggs into the bark 
layer of the primocane.  

 

Rednecked cane borer Scouting and control: 

During dormant pruning look for galled canes and prune them out and burn them if < 5%of 
canes are galled. Otherwise, wait until early May and begin weekly walks of planting looking of 
for adults on primocanes. It is recommended to apply insecticide once adults are observed on 
the primocanes. Presently, no insecticides are labeled against this pest but a label for Admire is 
pending. 

 

Raspberry Crown Borer: 

Raspberry Crown Borer adults lay eggs in fall to early October. Eggs hatch in and the larvae 
overwinter under the bark just below the soil surface. Next spring and summer, the larva tunnels 
in crown, then in the cane base. This feeding weakens the cane causing canes to break at the 
base in high winds, die and appear as a brown shepherd’s crook. 

 

Raspberry Crown Borer Control: 

No insecticide is labeled for this pest. Additional compounds have been tested for future 
registration. 
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Selection, Handling, and Temperature Management of Blackberries for 
Commercial Markets 

 
Penelope Perkins-Veazie 

USDA-ARS, South Central Agricultural Research Center 
Lane, OK 74555 

pperkins-usda@lane-ag.org 
 

Dr. Penny Perkins-Veazie is a native of Maine.  She obtained her BS degree in Plant and Soil 
Sciences at the University of Maine at Orono and her Master=s and Doctoral degrees from the 
Vegetable Crops department at the University of Florida.  Dr. Perkins-Veazie does research on 
postharvest handling of fruits and vegetables and on the phytonutrient content of watermelon 
and small fruits. 

 

Blackberries must be harvested at or near full ripeness, as sugar content does not increase after 
harvest.  Because of the fully ripe nature of the fruit, blackberries are soft, with a high respiration 
rate, very prone to decay, and consequently have a shelf life of a few days.  Currently, the most 
effective treatments for best shelf life of blackberries are selection of firm varieties, removal of 
field heat, and maintenance of cold storage conditions from harvest to distribution. 

 

Cultivar selection 

Of the many varieties available to growers, only a few can withstand the rigors of fresh market 
handling.  Many of the new selections from the University of Arkansas have acceptable shelf life 
(Table 1) and these are also fully erect plants.  Other types of blackberries, such as semi-erect 
thornless types, or trailing thorny types, are usually too soft for fresh market.  There are 
exceptions, such as >Chester Thornless=, which has excellent shelf life, and there are growers 
who are able to use carbon dioxide during transit to maintain the shelf life of soft varieties like 
>Choctaw=. 

 

Harvesting and Handling 

Only shiny and firm dull black fruit should be harvested. Blackberries should detach easily with 
only a slight tug, but fruit should not squish in your hands.  Select only berries free of decay and 
injury, and those fully colored.  The best time to harvest blackberries is when the dew has dried 
but before temperatures exceed 90 F.  Blackberries picked wet do not have a good shelf life, as 
the skin is tender and easily damaged, causing leakage and invasion of gray mold. Some 
growers have found that airblasters driven through their fields help dry dew faster.  Often, 
temperatures in the southern U.S. exceed 90 F by 10 am.  Additionally, the ultraviolet light may 
be at the top of the intensity scale, causing potential problems with sunscald and fruit softening.  
For these reasons, it=s better to pick only during the morning hours, and stop harvests for the 
day by noon. 
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Container 

Generally, blackberries are sold for fresh market in 2 pint vented plastic clamshells.  Berries are 
picked directly into the clamshells, the lids snapped, and placed into 12 place cardboard master 
cartons.  These cartons are designed specifically for the brand of clamshell used, so make sure 
that both are purchased together to ensure a good fit.  The master cartons should have 
reinforced corners and vents on the sides to ensure air movement during cooling.  Some 
growers use other containers for U-pick or farmer=s markets.  These include cardboard flats that 
held beer or soda, quart sized paper mache or wood boxes, or even plastic buckets.  These 
containers work best with large (>8 g) blackberries that are somewhat firm, such as Kiowa and 
Chickasaw.   

 

The Cold Chain 

Perhaps the most asked question in small fruits handling is >How does California do it?=  
Assuming similar varieties and stages of ripeness are harvested, the factor that has the most 
impact on maintaining fruit quality is attention to refrigeration and cooling from postharvest to 
consumer delivery.  Of the steps in the cold chain (Figure 1), removal of field heat most 
effectively extends shelf life.  Refrigeration units must be large enough to handle removal of field 
heat, fruit respiration, room air changes from door openings, and heat loads from lights, fans, 
forklifts, and labor.    

 

Room and Forced-Air Cooling 

For blackberries, only room or forced-air cooling are recommended for removal of field heat.  In 
room cooling, the change in fruit temperature is relatively slow compared to forced-air cooling.  
Room cooling can be effective if the refrigeration capacity is large and the fruit relatively cool.   
However, alleys must be left between pallets, and vents must be aligned among cartons on the 
pallet to encourage proper air flow.  To increase localized air flow, box fans can be placed near 
pallets. 

 

For removal of large amounts of field heat, such as dropping fruit temperatures from 85 to 35o F, 
forced air cooling is much more effective because cold air is literally pushed through the 
containers and over the fruit.  Forced air coolers can be field portable, built into storage rooms, 
or portable units placed into cool rooms (Kader, 1992; Boyette, 2000).  Once the fruit 
temperature is reduced, forced air cooling should be discontinued to avoid excessive weight 
loss. 

 

Condensation, humidity, and weight loss 

Condensation can cause the rejection of whole loads of blackberries.  Condensation in 
blackberries results in the presence of droplets of water on the fruit or the clamshell, and will 
often turn berries red.  Buyers often equate wet fruit with leaky fruit, although blackberries with 
condensate probably have no worse rate of decay or leakage than dry fruit, assuming field heat 
was promptly removed.  The cause of condensation is the loss of moisture as warm air (and 
fruit) is cooled.  The moisture goes to the nearest dry surface.  In forced-air cooling, make sure 
that air is pushed effectively all the way through the load.  Often the cardboard slip sheets 
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placed between cartons have inadequate ventilation, and will block the movement of warm, 
moisture-laden air out of the pack.  Alternatively, make sure that pallets of fruit are moved from 
the forced air cooler to other sites in the refrigeration system that have more humid air.  
Blackberries need to be held near the temperature at which they were cooled to avoid exposure 
to warm air, and subsequent condensation, but they must also be kept at a high relative humidity 
(>90%) to avoid excessive weight loss and shrivel.  A weight loss of 1 to 2% can cause visible 
shrivelling of blackberries, and can occur within 4 days of harvest if the relative humidity of the 
storage unit is <80%. 

 

Modified Atmosphere Storage 

Plastic pallet covers, sealed at the base, have a slight vacuum pulled and carbon dioxide is 
injected under the plastic to create a modified atmosphere.  For blackberries and other small 
fruits, high amounts of carbon dioxide (10-20%) and reduced amounts of oxygen (5-10%) are 
recommended (Kader, 1992).  The great advantage of high carbon dioxide is inhibition of decay. 
 The combination of high carbon dioxide and reduced oxygen also appears to place the fruit in a 
state of suspended animation by affecting enzymatic activity and action, and thus slightly extend 
overall shelf life, even after fruit are returned to normal atmospheres.  Currently, modified 
atmosphere storage is used primarily for blackberries in transit, a total of 3 to 7 days.  Eventually, 
the carbon dioxide leaks out from the pallets and is often as low as 5% when fruit reach the 
distribution center. 

 

Modified atmosphere storage is considered a more specialized technique than forms of cooling. 
 Proper and adequate cooling is much cheaper per unit of fruit and will provide excellent shelf 
life.  Modified atmosphere storage extends shelf life only one or two days with blackberries.  This 
can be useful if transporting fruit by air or truck, especially with soft cultivars such as >Choctaw=.   

 

Shipping and Retail Distribution 

Fruit frequently are properly cooled and stored until shipment.  Mistakes that occur after leaving 
the packing shed include loading into warm refrigerated trucks, unloading onto unrefrigerated 
loading areas, and display by retailers on unrefrigerated bins or on ice (ice blocks the cooling 
vents in the refrigeration system).  These mistakes can have an additive effect, shortening 
expected shelf life by several days.  However, research indicates that removal of field heat can 
partially compensate for subsequent temperature abuse. 

 

In summary, cultivar selection and temperature control are the most important factors affecting 
blackberry postharvest quality and shelf life.  Rapid removal of field heat and maintenance of 
cold temperatures from storage through shipping and display best maintain fruit quality.   

 

Publications: 

Boyette, M. D.  2000.  Cool and ship: a low-cost, portable forced-air cooling unit.  Southern 
Region Small Fruit Center, p.1-9 (http://www.smallfruits.org/CoolShip/colship.htm). 
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Kader, A.A. (Ed.)  1992.  Postharvest technology of horticultural crops, second ed.  Publ. 3311, 
Univ. California Div. Agric. Natural Resources, Oakland, CA 

Pritts, M. and D. Handley (Eds.).  1989.  Bramble production guide. Publication  NRAES-35, 
Cornell University, Ithaca, NY 

 

Kitinoja, L. and A.A. Kader.  1994. Small scale postharvest handling practices, 2nd ed. 
Postharvest Horticulture Series No. 8, Dept. Pomology, Univ. California, Davis, CA 

 

Web sites: 

North Carolina State postharvest: 
http://www.bae.ncsu.edu/programs/extension/publicat/postharv/ 

 

University of California:  http://postharvest.ucdavis.edu 

 
Table 1.  Blackberry varieties for use in fresh markets. 

Cultivar Plant type 

Date of 
first ripe 

fruit 

Berry 
size 
(g) 

No. Fruit 
per 2 pint 

Recommended 
uses for 
shipping 

Days 
shelf 
life at 
32 F 

Navaho Erect Thornless June 10 5 35 Long distance  10 
Arapaho Erect Thornless June 1 5.5 32 Long distance  7 
Apache Erect Thornless June 15 8 25 Long distance  7-10 
Ouachita Erect Thornless June 10* 6 30 Long distance  7-10 
Chester 
Thornless 

Semi-
erect 

Thornless July 10 5.5 32 Long distance 10 

Cherokee Erect Thorny June 6 4 37 Local 5 
Triple 
Crown 

Semi-
erect 

Thornless July 4 5.5 32 Local 3 

Chickasaw Erect Thorny June 13 12 20 Local 5 
Kiowa Erect Thorny June 4 12 20 Local 5 
Choctaw Erect Thorny May 30 5 35 U-pick 3 
Shawnee Erect Thorny June 8 6 27 U-pick 3 

* Date of first ripe fruit at Lane, OK 
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  Production of firm-type blackberry variety   
  9 

 
  

  Picker harvests, sorts, packs  Minimize delays 
  9  Protect from sum 
  Field inspector grades for quality, 

Defects, fill 
  

  9   
  Field stacking of filled boxes (keep in 

shade, ventilated) 
  

  9   
  Palletization and transportation to 

Packing shed 
  

  9 
 

  

Modified 
Atmosphere 

b Forced-air cooling/room cooling to 41°F  Remove field heat 

Install plastic 
Pallet cover, 
Inject CO2 gas 

 9   

 ` Load into refrigerated trucks (32-41°F)  Minimize delays 
  9  Use refrigerated load/ 

unload areas 
  Ship to terminal market   
  9   

 
 b Unload at terminal market   
Recool and 
hold 

 9 
 

  

Use first 
in/first out 
rotation 

` Retail distribution  Use refrigerated trucks 
Display at 32°F to 41°F, 
not on ice 

Figure 1.  Steps for ideal blackberry harvest, shelf life, and maintenance of cold chain. 
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 Small Fruit Crops in Sustainable Agriculture 
 

Jim Shrefler 
Oklahoma Cooperative Extension Service 

 
 
Biography:  Jim Shrefler joined Oklahoma State University in 1995 as Area Extension 
Horticulturist at the Lane Agriculture Center.  He received a Ph.D. degree from the 
University of Florida in 1993, an MS degree at Louisiana State University, and BS 
degree at The Ohio State University.  He resides with his wife, Carmen and son, 
Lawrence, in Durant, Oklahoma. 
  
Sustainable agriculture, as defined by the Sustainable Agriculture Network, is an 
approach to farming that takes into account the interactions of farming with various 
environmental, biological and human factors. Specifically, it takes into account the 
integration of natural biological cycles and controls, the conservation of soil and other 
natural resources, the optimization of various resources, the provision of stable farm 
income, and the minimization of adverse impact on health, safety, wildlife, water quality 
and the environment.  
 
Sustainable Agriculture Research and Education (SARE) is a program of the United 
States Department of Agriculture that promotes the concept of sustainable agriculture in 
various ways.  Information on SARE can be found at www.sare.org .  SARE sponsors 
various programs designed to stimulate activities that will increase knowledge and 
extend information about sustainable farming systems.  Programs are designed to 
promote the interaction of researchers, educators and agricultural producers.  Funding 
in the form of grants is provided to enable the research and development of sustainable 
concepts.  One type of funding is termed Research and Education Projects.  These 
projects are generally submitted by professional researchers and educators and may 
include farmers as cooperators on the project.   
 
Another type of funding is referred to as producer grants and is specifically for projects 
that are designed and conducted by producers.  These projects give producers the 
opportunity to apply new concepts or explore their own ideas on ways to make their 
production system more sustainable and to share their sustainable techniques with 
other producers.  Interested producers can learn more about ongoing and completed 
projects by requesting SARE Annual Reports or yearly Project Indices.  Local County 
Extension Offices can help growers learn more about how to apply for grants and 
provide guidance in preparing the proposal document. 
Another aspect of the program is the SAN Handbook Series.  Titles available include: 
 1. Steel In The Field – A Farmers Guide to Weed Management Tools 
 2. Managing Cover Crops Profitably 
 3. Building Soils For Better Crops 
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To obtain these publications, contact the SAN Coordinator, c/o AFSIC, Room 304, 
National Agriculture Library, 10301 Baltimore Ave., Beltsville, MD 20705-2351 
 
Another recent SARE publication is titled The New American Farmer – Profiles of 
Agricultural Innovation.  Edited by Valerie Burton this publication documents the efforts 
of farmers across the USA that strove to develop sustainable farming operations.  It 
explores innovations that have been used in each of four regions of the country, North 
Central, Northeast, South and West.  Within each region, discussion is presented on 12 
to 14 individual farms.  For each of these farms the discussion includes a description of 
the farming operation including soils, labor, marketing approaches, profitability and the 
types of production practices that are employed.  Also presented were problems that 
the operator encountered and how these were managed. 
 
Of a total of 48 farms that were presented, small fruits were an important part of 10 of 
these.  These were distributed across the 4 regions with 2 in each of the Northern 
regions and 3 each in the Southern and western region.  Strawberries, grapes and 
blueberries were the only small fruits that were specifically mentioned.  Marketing 
systems used by the various farms that produced small fruits included Community 
Supported Agriculture, roadside stand, packing/shipping, direct marketing and 
customer-pick. 
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 ‘White River’ Peach 
 

John R. Clark and James N. Moore 
 

Dr. Clark is a Professor in the Department of Horticulture, University of Arkansas - Fayetteville, 
and directs the fruit breeding program. Dr. Moore is Distinguished Professor Emeritus, founded 
the Arkansas breeding program, and directed the program until his retirement in 1996. 

 

‘White River’ is the first white-flesh peach released from the University of Arkansas peach 
breeding program. ‘White River’ is  mid- to late-season maturity with melting flesh that is firm 
when ripe, with large fruits of excellent quality and attractive skin color. It is high yielding and has 
very good resistance to bacterial spot . This cultivar should provide a high-quality option for 
peach growers in areas where bacterial spot disease is a concern. It expands options for 
growers in Arkansas, the mid- to the upper-southern United States, and other areas of the world 
with similar climatic conditions. 

 

‘White River’ resulted from a cross of ‘Loring’ x NJ 257. The original seedling tree of ‘White 
River’ was selected in 1986 by J.N.M and tested thereafter as  Ark. 376. Primary testing of this 
selection and comparison cultivars  was at the Fruit Substation, Clarksville. It was also tested at 
the Southwest Arkansas Research and Extension Center, Hope.  In all testing, trees were 
spaced 5.5 m (18 ft.) between trees and rows, and were trained to an open-center system and 
pruned annually, fertilized annually with either complete or nitrogen fertilizers, and irrigated as 
needed. Pests were managed using a pest management program typical for commercial 
orchards of the area. No bactericides were applied to evaluation plantings during testing of 
‘White River’ or comparison cultivars.  Fruits were thinned to a distance of 12 to 15 cm (5-6 in.) 
between fruit prior to pit hardening but after shuck split each year that a crop was present. 
Various data were collected including bloom and harvest dates, fruit and tree ratings (ratings on 
a 1-10 scale with 10=best), fruit sample analyses, and yields in replicated trials. Data were 
analyzed as appropriate by analysis of variance and means separated by LSD.  

 

Description and performance 

Average 10% bloom date for ‘White River’ was 16 Mar. for 1987 through 2001, within 1 d of the 
average for ‘Summer Pearl’ and ‘Redhaven’, and 3 d later than ‘Carolina Belle’ (Table 1). 
Average full bloom date was 22 Mar. (Table 1). ‘White River’ also bloomed 2 to 9 d later than 
‘Carolina Belle’ in the replicated trial at Clarksville (data not shown), and with or near 
‘Cresthaven’ and ‘Redhaven’ most years at Hope (data not shown). The most noteworthy 
exception was at Hope where in 1999 ‘White River’ bloomed 9 to13 d earlier than ‘Redhaven’ 
and ‘Cresthaven’, but this was caused by delayed and extended bloom due to insufficient chilling 
of 600 to 700 hours below 7 oC (45 oF). 

 

Tree vigor ratings on observational trees averaged 8.6 (data not shown), which is average to 
slightly above average vigor for trees at Clarksville; however, this cultivar has wider crotch 
angles of main scaffold branches than some cultivars and this should be an asset in tree 
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training. Tree health ratings for ‘White River’ were exceptional, averaging 9.6 on a 10-point scale 
(data not shown). A major component of the tree health rating is resistance to bacterial spot, and 
‘White River’ was observed to have only slight infections in any years in the observational plots 
or in the replicated trial at Clarksville. ‘White River’ has been among the most resistant 
genotypes to bacterial spot in the breeding program and no economic damage has been 
observed to the crop in any year. Diseases seen on ‘White River’ have been occasional brown 
rot and peach scab (at Hope only).  A  commercial fungicide program is required for disease 
control for ‘White River’ in areas where these diseases are present. Chilling requirement of 
‘White River’ has not been measured but is probably near 800 h below 7 oC (45 oF) based on 
observations of budbreak and bloom in comparative plantings with test cultivars of known chill 
requirement. Although good budbreak and some crop was produced following 600-700 h of 
chilling at Hope in 1999, this amount of chilling did not appear adequate for full crop production 
as yield was low for that year at that location (data not shown).  

 

‘White River’ ripened on average 20 July at Clarksville in observational plots (Table 1), and 
ranged from 13 July to 24 July in 1997 to 2000 in the replicated trial (data not shown). At Hope, it 
ripened on average July 10 (data not shown). Ripening date was 25 d later than ‘Redhaven’, 8 d 
later than ‘Carolina Belle’ and 8 d earlier than ‘Summer Pearl’ at Clarksville. At Hope, ‘White 
River’ ripened closer to ‘Redhaven’, on average 13 d later, and 9 d earlier than ‘Cresthaven’. 

 

Crop ratings on observation trees had a mean rating for 9 years of 9.3, among the highest for 
any genotypes in the program during this time (data not shown). Yields for ‘White River’ were 
usually very good in replicated trials. At Clarksville, ‘White River’ exceeded or equaled yield of 
‘Carolina Belle’, while at Hope ‘White River’ outyielded ‘Cresthaven’ and/or ‘Redhaven’ in 5 of 7 
years (data not shown). Average fruit weight at Clarksville for ‘White River’ was 201 g (7.0 oz), 
similar to ‘Carolina Belle’ and heavier than ‘Summer Pearl’ and ‘Redhaven’ (Table 1).  Split pits 
were never observed on any fruit of ‘White River’ at Clarksville, while in one year (1997) split pits 
were commonly seen at Hope. Fruit skin color and finish ratings were very good for ‘White 
River’, usually 8 or 9 (data not shown). Percent blush on the fruit skin averaged 68%, the same 
as ‘Summer Pearl’ (Table 1) although in many years was 80% or more. The background color at 
early maturity was usually observed to be a cream color rather than green as seen on some 
white-flesh peaches. Finish ratings reflect the uniformity of the surface of the fruit and higher 
ratings indicate smooth fruit surface free of cracking, freckling and bacterial spot lesions. ‘White 
River’ had excellent finish ratings, averaging 8.7 on a 10-point scale (data not shown). 

 

Fruit firmness rating for ‘White River’ averaged  7.7 over 9 years (data not shown). The flesh of 
‘White River’ is  melting and does soften at full maturity although is very firm when early mature. 
However, shipping and storage evaluations have not been conducted on this cultivar. ‘White 
River’ is a freestone-type fruit. Flesh color of ‘White River’ is white, with red in the flesh around 
the pit but not substantial red color throughout the flesh. Flavor has been consistently rated high 
by the authors for ‘White River’ averaging 7.7 over 9 years (data not shown). The aromatic fruit 
has a distinct white peach flavor and is considered a “high-acid” flavored peach but maintains a 
good balance of acidity and sweetness. Soluble solids averaged 12.9% (Table 1). 
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Availability 

Application for  U.S. plant patent has been filed for ‘White River’ peach. A list of nurseries 
licensed to propagate and sell this cultivar will be available from J.R.C., 316 Plant Science, Dept. 
of Horticulture, Univ. of Arkansas, Fayetteville, AR 72701,or jrclark@uark.edu. 

 

Table 1.  Fruit and plant characteristics of three white-flesh peach cultivars and ‘Redhaven’ 
(yellow-flesh) peach from two-tree observational plots, University of Arkansas Fruit Substation, 
Clarksville, 1987-88, 1990-95, and 1997-2000. Data are mean values ± the standard deviation. 

 

  White 
Riverz 

Carolina 
Belley 

Summer Pearlx Redhavenw 

Fruit 

 First harvest date 20 July ± 7 12 July ± 7 28 July ± 6 24 June ± 5 

 Fruit weight (g)v 201 ± 43 205 ± 60 155 ± 43 149 ± 39 

 Soluble solids % 12.9 ± 1.0 12.9 ± 0.8 15.2 ± 1.9 12.4 ± 1.5 

Plant 

 10% bloom date 16 Mar. ± 9 13 Mar. ± 9 17 Mar. ± 7 15 Mar. ± 7 

 Full bloom date 22 Mar. ± 6 19 Mar. ± 8 24 Mar. ± 7 21 Mar. ± 7 
 

zMeans of 10-14 years. 
yMeans of 8-10 years. 
xMeans of 8-13 years. 
wMeans of 9-14 years. 
v1.0 oz=28.4 g. 
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Smitty’s U-Pic 
Joe and Mary Smith 
Mountain Home, AR 

 

Our farm is 22 acres in size.  We have three acres of Blueberries which is our main crop.  We 
have lived on the property for 22 years.  In the past we have raised grapes, raspberries, 
blackberries and strawberries.  It is time for our retirement and we now have our home and farm 
for sale.  Until the time we sell, we will keep the producing three acres of blueberries.  On our 
farm we have two wells. a pond, and a spring.  A good supply of water is critical for a fruit farm. 

 

While you are setting up your farm for a PYO, two important concerns that will determine the 
success of a PYO is the location of the farm and the surrounding population.  Hopefully, your 
farm is a short distance from the majority of the people that will come to you.  Be sure the 
population of a given area is large enough to support a PYO. 

 

In getting ready for a PYO, check out and make a few guidelines for your farm.  Think about the 
hours each day you will "need to" of would "like to be" open.  What age and type of people come 
to the farm.  With a younger population it is possible that both adults in the family are out 
working, and you may need to be open longer hours.  How is Sunday viewed in your area?  We 
have been very fortunate with a large retired population in our area to be able to have PYO 
hours Monday through Saturday from 7am until around noon.  Sunday has not been necessary 
for us to open.  A grower can extend their hours by being open evenings for the ones that cannot 
pick during the day.  We find that when customers are concentrated in fewer hours, they enjoy 
being out together with others and they do a much better job of picking.  When alone in the field, 
they are much more likely to walk around to pick. 

 

Consider your options the way you will be selling your berries.  It may be by the bucket or by the 
pound.  When we started we bought gallon buckets to use and kept this up through the years.  
Looking back we now feel that it is a better way for yourself and the customer to have a good 
digital scale and sell by the pound.  This way you can use liners, and the liners also serve as the 
container for the customer to take them home in.  With liners they can pick a small amount or as 
much as they can possibly get in a liner with an easy way for you to determine the price.  Not all 
customers consider a level bucket a gallon, and many are known to put an extra pint on top. 

 

Parking of cars is very important.  We have roads on two sides of our farm.  We originally had 
customers park along the road closest to the field we were picking in and walked into the 
property.  Everything went well and the customers did not mind.  We then decided to check out 
areas in our yard and field, and we found we had an adequate area for people to park in close to 
the berries.  The customer loved it.  Some bring older people that like to sit in the car or next to it 
and be able to watch others move around and pick.  Others like to stop by their car for the 
special water or soda they may bring.  Then when they are finished picking their car is very close 
to get their purse or billfold when they are ready to leave.  They do appreciate parking so close 
to the fields.  We do have cold water available for the customer and we keep a pot of coffee on 
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also.  It is possible for a grower to set up and sell some cold soft drinks if you would like to go 
that way.  When customers come they often spend several hours at our farm.  We decided to 
rent a port-a-potty to be kept close with a place for hand washing.  This is also appreciated by 
all. 

 

When picking time comes, we like to make sure the grass is cut short between the rows, that the 
field is weed free, and the whole area clean.  Before picking we go through the fields and mark 
picking sections with bright flags.  Everyone wants an area that has not been picked at by others 
and they certainly deserve that.  We keep a couple of helpers in the field showing people where 
to pick.  They also walk the area to quietly check on pickers and to assist them in any way.  The 
helpers carry extra buckets with them in case pickers realize they may want more.  You like to 
make extra buckets very convenient.  We often show the customer the correct way to pick the 
berries and the reason for doing it in such a way.  In most instances the pickers are careful and 
realize the work that has been done to keep up a farm.  Customers like a well run field with our 
guidelines, and we hear them mentioning little ideas to others in a helpful manner if they are 
new.  You will, of course, decide ahead of time if the customers are to bring containers to carry 
them home in or if you will provide boxes, or liners, if you decide to go that way.  We have 
collected beer and pop flats during the year and have saved enough for all our fruit.  If we were 
to stay in the business we feel digital scales and liners are the best way all around. 

 

The phone rings a lot during our season, In fact sometimes continuously.  We had decided from 
early on that we like the personal touch rather than an answering machine.  Each call has 
different questions and by answering, I can complete all the calls as they come in.  During 
picking season, I have a phone with me at all times.  Remember, this is usually the first contact 
the customer has with you, so a very friendly voice and good information is needed and very 
important. 

 

Every farm or product must be advertised for people to become aware of the product.  I'll try to 
give you a few ideas of the way we started.  We began with a small sign for our vehicle.  It stated 
our fruits we had and of course our telephone number.  It was terrific at places like Wal-Marts 
parking lot.  We got a lot of people stopping us for more information.  You may have business 
cards printed that can be given to potential customers and some may be posted in strategic 
places in town.  We also wore jackets with advertising on them.  I have made recipe folders for 
all our fruit and make them available when customers come to pick.  Cable TV can also be a big 
help.  We have advertised in the roll-a-dex that shows a person viewing TV everything going on 
in the area.  We have made attractive signs to be put at corners of certain intersections in the 
county to lead them to our farm.  We have done a lot of advertising with our local newspaper.  
You have to choose what form of advertising you can afford or want from the paper.  We usually 
choose to keep an ad in the Farmers Market during the season of the fruit.  We use the 
minimum words and take it out for the longest time with the most reasonable rate.  As we 
enlarged the farm we reached out to the smaller areas around us with a weekly newspaper and 
advertised with them.  In the spring we talk with someone from the food department of the 
newspaper at the time the blueberries come in season.  They have been willing to put in a good 
size article with pictures to let the population know about the berries and their benefits, without 
actually advertising our farm, but that the fruit is available in the area.  Our paper has listed the 
farm names because there are only two in the area. 
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Even though we are PYO, we have hired pickers to pick for the customer that is unable to do this 
themselves.  I have kept a list with the date these orders come in, so as the berries get picked, I 
can call the orders and let them know they can pick up their berries that day.  As you are getting 
started in the business, or have more berries than a PYO will handle,  

it is possible for you to contact local grocery stores or fruit stations to see if they want to 
purchase any for resale.  We again have been very fortunate in the fact that we never need to 
hold over any berries for the next day.  We have a small room with an evaporative cooler and 
fan to keep the berries cool during the day.  All our berries are sold by the end of the day. 

 

In conclusion, remember, customers like a clean well run friendly farm.  As you accomplish this 
you will realize the rewards when customers tell you that your farm is the cleanest and best 
maintained PYO farm they have been to. 
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Arkansas Blueberry Pests  
Barbara Lewis and Dr. Donn T. Johnson 

Department of Entomology, University of Arkansas, Fayetteville, AR  
 

Insect pest problems on blueberry in Arkansas are very localized and do not exist in most 
plantings. Blueberries can usually be grown without insecticide in Arkansas. Now that we have 
Japanese beetles in our area that may change. To date, many growers have experienced some 
cutworm problems.  All other potential pests have caused less than 5% fruit damage and rarely 
required chemical control. Most of these insects can be controlled through scouting (plant 
inspection) with hand removal and destruction. The following insects discussed have potential to 
be pests in Arkansas. You may never have them in your plantings. This is why we are stressing 
the need to scout and be aware of what is happening in your crop before you get your sprayer 
activated. Consult the 2003 Midwest Commercial Small Fruit and Grape Spray Guide for all 
insecticide recommendations. 

 

Climbing Cutworms:  

The buds of blueberry plants may be attacked and destroyed by cutworms. The extent of 
damage varies from year to year and site to site. Cutworms are nocturnal, feeding on swollen 
buds during the evening hours. They hide under mulch or vegetation or burrow into the ground 
during the daytime. Cutworms are plump, smooth, dull-colored, and often greasy-looking larvae 
up to 1 ¾-inch in length. Typically, cutworms curl up tightly when disturbed. The extent of 
damage varies from year to year and site to site. At bud swell begin daily scouting for insects at 
dusk with a flashlight or look for damaged buds during the day. Scout for the insect problem 
before you spray to see if you really have a problem. You may only need to do a spot spray in 
the damaged area. 

 

Cranberry fruitworm and Cherry fruitworm: 

Fruitworms may be treated preventatively or as scouting indicates. They are green caterpillars 
that are about 1 inch in length. We usually don’t experience much damage from these pests in 
Arkansas. They will be very localized but can be damaging occasionally. Infestations can 
develop from fruit set to 4 – 6 weeks after fruit set. Scout your planting weekly by looking at 100 
fruit clusters for insect frass, holes or the actual worms feeding on the fruit. We recommend that 
you pick off the infested berries and all feeding caterpillars found and destroy them.  Insecticide 
applications must be avoided during bloom to allow insect pollination of the fruit. Save the Bees! 
Scout for the insect problem before you spray.  

 

Plum Curculio: 

Plum curculio is a small weevil that leaves a crescent shaped scar on the fruit. They insert an 
egg in the fruit; it hatches and feeds internally destroying the fruit. They can cause damage from 
petal fall through harvest. To date, no plum curculio damage has been observed in Arkansas. 
But the race of plum curculio in North Carolina does damage to blueberries. 
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Eastern Tent Caterpillar: 

The eastern tent caterpillar is another possible pest of blueberry but usually isn’t a problem. 
When you notice wild cherries that have webbing in the tree crotches just get a stick or use your 
hand and remove them and destroy all the larvae present. Large caterpillars move from cherry 
trees into blueberries (usually no web on blueberries) and can eat all the leaves and flowers, 
reducing your crop. 

 

Sharpnosed leafhopper: 

The sharpnosed leafhopper is regarded as the most serious pests in Arkansas because it can 
transmit a mycoplasma that causes blueberry stunt disease. Natural host-plant resistance to the 
leafhopper has been found in several commercial cultivars of the rabbiteye blueberry. To date, 
stunt disease does not cause much damage in Arkansas. An occasional plant will have 
symptoms: shorter (stunted); upward curled leaves that prematurely turn red. These leafhoppers 
are abundant in the woods where they feed on wild blueberries and other Ericaceae. They 
complete three generations per year. All life stages have the sharp nose and the adult is 
gray/brown and about 3/16-inch in size. This leafhopper can feed on infected plants and then 
transfer the disease to a clean plant while feeding. Scout for plants with noted symptoms of 
blueberry stunt disease and rogue out the diseased plants. Place four yellow sticky traps in the 
planting and inspect them weekly from mid-May through October for sharp-nosed leafhoppers. 
Fruitworm sprays usually control the first generation of leafhopper after petal-fall but don’t spray 
unless you have a problem. Usually nurseries spray for this to keep the mother blocks protected.  

 

Japanese beetles: 

The Japanese beetle was accidentally imported to the United States in New Jersey in 1916 with 
nursery stock from Japan. Two years ago it was accidentally imported to Northwest Arkansas in 
nursery stock from Tennessee. We have so many new housing developments that are 
landscaping and installing turf in this area and beetles are on the increase. This year we 
received various reports of problems and some fruit damage in Northwest Arkansas from the 
Japanese beetle. If you live in an urban area you can expect Japanese beetles sooner than 
later. A local grape grower used 35 Japanese beetle traps in his vineyard this year. He dumped 
5 gallons of beetles every day from the traps in the June through August emergence time and 
also sprayed insecticide to prevent foliar damage.  Adults are about ½-inch long and shiny 
metallic green with bronze wings and a series of white spots on abdomen edge. They emerge 
from pupal chambers in the soil from mid-June through July. They feed on hundreds of other 
kinds of plants also. Eggs are laid in the ground.  After hatching, the larvae feed on roots of 
grasses and other plants. The winter is spent as partially grown larvae.  Larval feeding continues 
in the following spring. Pupation begins in late May, with adult emergence following later in June. 
Japanese beetles could be a problem as fruit feeders in late-maturing blueberries. Beetle larvae 
are serious pests of lawns, vegetables, and nursery stock. These beetles can cause significant 
leaf damage which appears as skeletonization and will deprive the plant of needed nutrients and 
possibly stress young plants. They are difficult to control because the beetles continue to invade 
plantings for extended periods. No thresholds are currently in use within the commercial 
industry. There are commercial traps available for the adult Japanese beetle. These traps have 
two lures with a collection bag attached to a yellow funnel configuration for beetle collection. 
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Terrapin Scale: 

Terrapin scale usually isn’t a problem in Arkansas blueberries. Prune out the scale if you find it 
on your plants and destroy it by burning. 

 

Bagworms: 

Bagworms form brown spindle-shaped bags 1-2 inches long made of plant material and silk. 
These bags are obvious during the wintertime on their evergreen and deciduous hosts. They 
can attach to blueberry plants also but are considered a minor pest. The overwintering bags 
contain 500 eggs that hatch into caterpillars over a period of two weeks in early June. Newly 
hatched larvae begin feeding at the hatching site and some get ballooned by a silken thread to 
nearby plants where they land and begin feeding. There is one generation of bagworms a year 
in Arkansas. If you find these bags on your plants, just hand-remove and destroy them. This is 
an effective and environmentally friendly method of control. Begin scouting the planting for bags 
in mid-June or while winter pruning.  

 

Fall Webworm: 

Fall webworm is most often discovered when the unsightly, light gray, silken webs appear in 
walnut, hickory or persimmon trees in June (1st brood) and August (2nd brood).  Webworms 
enclose leaves and small branches in their nests, unlike the tent caterpillars, which make a 
smaller nest in the crotch of branches.  The caterpillars remain inside the webbing, and if food 
runs out new foliage is encased in webbing. The caterpillars are covered with long white to 
yellowish tan hairs. The caterpillars make distinct jerking movements in unison if the nest is 
disturbed. Scout for the nests in June and again in August. It is best to prune off or pick off the 
nests and larvae and destroy while they are still small. Do not burn or torch the nests while they 
are still attached to the plant as this may do additional damage to the plants. Though the webs 
are very unsightly, damage to most plants is considered to be insignificant if found early and 
removed. 

 

Yellow-necked Caterpillar: 

The yellow-necked caterpillar can feed on blueberry plants.  Full-grown larvae of the yellow-
necked caterpillar are about 2 inches long with a black body and black head. A bright orange-
yellow spot characterizes the “neck” area behind the head. The remainder of the body is marked 
with four longitudinal yellow stripes interspersed with black, and the entire body is clothed with 
long, soft, white hairs. The larvae are gregarious and feed in large colonies on leaves near the 
tips of twigs and branches. Occasional outbreaks of the yellow-necked caterpillar may 
completely defoliate one or more plants.  Defoliating caterpillars are easily scouted for in June or 
July. They raise their bodies and form “U” shapes when threatened. It may be faster to remove 
caterpillars by hand than to spray. If you don’t want to touch them, knock them off into a bag and 
then destroy the caterpillars. 

 

Blueberry maggot: 

The blueberry maggot is a small fly (3/16-inch) with black painted wings. It has a distinctive “Z” 
shape pattern on the wing and zebra striped across the abdomen. At this time blueberry maggot 
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is not found in Arkansas. North Carolina and other blueberry states with similar climate do have 
this pest. We do not want this pest. So if you think you have found one, collect it and take it to 
the local county agent for identification. 

 

In conclusion we want to emphasize that most Arkansas blueberry pests can usually be 
controlled by scouting and judicious hand removal. If you do find that you need to use spray 
compounds check your 2003 Midwest Commercial Small Fruit and Grape Spray Guide or your 
local county agent. 
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Tussie Mussies and Their Holders 
Dorothy Veirs 

3015 Misty Lane 
Little Rock, Arkansas 

 
For over fifty years my greatest pleasure has been encouraging others to grow, use and enjoy 
herbs. As a child, my mother introduced me to the interesting world of herbs. A finishing school 
product, she had been taught the proper way to make a talking bouquet using florigraphy or the 
language of flowers.  Many books were written during the early to late 1800 years.  These were 
especially popular in England, France, Italy, Russia, and America.  Ladies and men of the times 
were unusually shy but they could convey their feelings by giving bouquets using the flowers with 
the meanings they wished to express. 

 

In England, these collections of flowers and herbs were called poseys or nosegays.  In Frances, 
they were called porta bouquetiers and in the U.S. the word tussie mussie or colonial bouquet 
was preferred.  The Americans found many English things distasteful so they preferred to call 
them tussie mussies.  This name was found originally in a French English dictionary written in 
1440. 

 

These simple herb and flower bouquets were commonplace necessities during the early 
Medieval to Victorian days to combat the stench of unsanitary conditions.  Judges carried hand 
held flowers into the goals, wore poseys in their lapels and women carried them or tied them to 
their waist.  Flowers were wrapped in silvered papers but soon wilted so they used crenelated 
glass bottles tucked into their hair or bosom.  In 1754, Lady Harvey returned from France with a 
new way of keeping their flowers fresh.  It was a funnel, covered with green ribbon and with a 
stopper which held the water to keep the flowers fresh when placed in their elaborate hairdos. 

 

The Duke of Wellington escorted Lady de Ros to a famous ball given by the Duchess of 
Richmond on June 17, 1815 and she carried a gold nosegay holder valued at 200 guineas.  
Costume illustrations during the reign of Queen Victoria, starting about 1838, indicate hand held 
bouquets became popular at that time.  From 1840, through the Victorian period, holders were 
important accessories at social functions.  Young ladies presented to society during that time 
carried their bouquets in holders often given by their escorts.  They wore white gowns just as 
present day debutantes do now.  The jewelry they wore often was given by family or the mother 
of the escort and echoed the design of the holder. 

 

Holders were made from pot metal to gold with elaborate designs.  Few are found with the 
makers’ stamp since most were one of a kind made for an individual. 

 

The Smithsonian Museum has a large collection of holders given by Frances Joan Poetker, a 
Cincinnati florist.  Frances, her father and grandfather, all florists, collected them. 
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There has been a resurgence of interest in holders and the language of flowers in the last twenty 
or so years.  Many lists of flowers and their meanings have been published in the magazines, 
making this information available to the trade as well as brides to be.  A list of books can be 
found at the end of this material that will give you information to use in making nosegays or in 
growing and selling herb plants that can carry a message as was done during the Victorian 
period.  Brides are asking to use this information in making their bridal bouquets. 

 

You will see holders from Europe, Russia, and America in the display. The rings attached were 
made so the owner could dance or stroll without clutching the bouquet.  A long pin held the 
bouquet securely in the holder.  Tripod holders were made to place the flowers on a table, 
holding the arrangement upright.  Several pictures are included, one showing children dressed 
as their parents would be and carrying the tussie mussies.  This is and 1850s print of a musical 
affair.  Children of the period wore clothing similar tot heir adult family and had their own holders 
for flowers. 

 

I have made a small tussie mussie using herbs and the herbal flowers that send a message.  
These small hand held bouquets can be utilized for events from birth to death.  They can be 
tailored to apply to a graduation, installation, membership in an organization or other event worth 
celebrating. 

 

This posey will be based on what you hope to learn at this meeting. 

 

Because of your love of plants and flowers we will center this posey with a red rose and 
surround it with arborvitae indicating the warm friendships you have made through this group.  A 
few sprigs of sage will be added for wisdom and knowledge.  Add white daisies for innocence of 
the new information on herbs and plants that you hope to learn.  Fern is now added for sincerity 
on the subject.  Small pink dianthis will show tact and talent, a necessary trait.  Rosemary, the 
herb of remembrance, will surround the hand held flowers.  Add a little thyme for devotion and 
thrift.  Now tuck in purple statice to add zest by color, also add gypsophilia or babies breath to 
soften the impact and the, add the last ring of small ivy sprigs for friendship.  Make it all secure 
by using a lacy paper doily that has a bow and streamers of several colors of ribbon.  Tape the 
stems, first using wet moss, or tissue to keep the flowers fresh and hand it to someone to make 
their day! 

 

I hope this program will give you lasting pleasure when remembering! 

 
Recommended books for reading. 

Tussie Mussies by Geraldine Lauffer 

The Language of Flowers, Margaret Pickston, The Yoeman Group 

The Complete Book of Herbs by Leslie Bremness 
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The Book of Potpourri by Penny Black 

The 1983 issue of the Herb Society of America Herberist 

Any booklet by Kathleen Gips 

Herbs, Decorations and Recipes by Tolley and Mead 

Most books on herbs will include herbal and floral meanings. 

Magazines have many interesting articles on herbs 

Do a little checking on your favorite plants, their history and stories about them – it will add to 
your enjoyment just reading about your favorites. 

 

BIO 

Mrs. Stephen Veirs is a  Master Gardener and has given most of the training classes on herbs to 
the Pulaski County, Arkansas master Gardener sessions. 

 

She has spoken on herbs and gardening to many organizations across the country for more than 
half a century. 

 

Dorothy is a Rosemary Circle member of the Herb Society of America, serving as President of 
the Arkansas Unit and a member of the Board of Directors of the National Organization. 

 

She has been a President of her Federated Garden Club and Pulaski County Director for the 
Arkansas State Organization. 

 

Many gardening hours are spent caring for and supervising the Governors’ Mansion Herbery.  
The garden was established in 1974 as a perpetual garden by law and has developed over the 
years.  More raised brick beds have been installed recently making the garden 45 by 65 feet in 
size with eleven beds providing fresh herbs for the kitchen and materials for decorations in the 
mansion as well as for the AUHSA projects.  This garden has been her responsibility for more 
than ten years. 

 

Encouraging others to grow, use and enjoy herbs has been a main focus in her life. 
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The Inside and Out of Growing Herbs 
 

Jeanne Wilson 
Old Columbus Herb Farm 

 P.O. BOX 8, COLUMBUS, AR 71831 
PHO 870-983-2800/2801  FAX 870-983-2709 

www.oldcolumbus.com 
 
OUTSIDE:  10 ingredients for a successful herb garden... 

 

Ø Well drained soil — The most important ingredient and foundation to any herb garden…  
Most herbs are native to the Mediterranean and are more at home in rather porous and 
rocky soils.   A good sandy loan is best.  Clay soil is the kiss of death.  If needed, amend 
soil with sand and compost to lighten and improve drainage.  

 

Ø Raised beds — A “must have” to counter a clay soil situation or our often times monsoon 
rain seasons.  Raised beds are an easier alternative to double digging a large plot.  A 
variety of materials may be used.  Anything from rocks to landscape timbers to 2x6’s.  
Even a few inches of raised soil can make a huge difference. 

 

Ø Sunshine —  Another essential ingredient.  Most herbs need at least 6 hours of sunshine 
or more and will be much more stocky and prolific with abundant sunshine.  If you only 
have a choice of morning or afternoon sun, chose morning sun. 

 

Ø Air circulation — Place your herb garden in a location that will provide ample air 
circulation.  Stagnant air or overcrowding of plants can lead to fungus and disease 
problems.  Allow ample space for growth as most herbs are perennials and will grow 
quite large over the years.  And annual herbs such as basil and semi-hardy pineapple 
sage can demand quite a large amount of space in one season. 

 

Ø Mulch — Do yourself and your herbs a big favor by mulching your beds.  The mulch 
helps to keep the root zone cooler in the summer and warmer in the winter as well and 
conserving watering and weeding efforts on the part of the attendant gardener. 

 

Ø Avoid over-watering — Once established, most herbs are remarkably drought tolerant.  
Avoid placing your herb garden under the influence of overactive sprinkler systems.  
Soaker hoses that may be hidden with mulch work great for watering herbs. 

 

Ø Regular harvesting —  Harvesting your herbs is rewarding in the kitchen as well as the 
garden.  Herbs will become much fuller and prolific with frequent harvesting.  Mid 
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morning harvests provide the most flavor.  Fresh is best but drying, freezing and pestos 
(not just for basil) are easy and produce great results.  

 

Ø Fertilization —  Most herbs do best in soils that are not all that rich.  A good sandy loam 
embellished with compost will provide ample nutrition.   If growing in a soil-less mix as in 
container gardening, use liquid or slow release fertilizers at half the recommended rate.  
Many herbs will be more fragrant and flavorful if not overindulged with nitrogen.   

 

Ø Pest control —  Herbs have very few pest problems and many are actually pest 
repellants.  Grown outside, your herbs will enjoy the protection of beneficial insects.  If a 
pest problem does develop, use insecticidal soap and make sure to get to the underside 
of the leaves.  Use insecticidal soaps during the coolest part of the day or on a cloudy 
day. 

 

Ø Wise plant selections —  Select plants for your zone and climate conditions.  Varieties 
that may do well in the northern states may swoon and swelter in our summer heat. 

 

INSIDE:  Wishing and debating for an Inside Herb Garden…  

So many people have the desire to have an herb garden indoors, right in the kitchen and so 
handy...it is disappointing to burst that bubble but most herbs are not going to be happy indoors 
for any extended period of time.  They do not make the best houseplants.  Most herbs are 
evergreen and perennial and will be much happier outside with whatever conditions that nature 
will throw at them.  It is difficult to provide the right conditions indoors… especially ample light or 
sun.  And it is easy to over or underwater your plants growing them indoors in containers.  For 
those who are determined to take the challenge, here are a few tips...  

 

Ø 1.       “Just say no” to cute little pots — The cute little pots that you see marketed in 
gardening catologues for herbs are nothing more than a marketing gimick.  Your herbs 
will not  survive for long with their roots so constricted.  They need much more root 
space than cute little pots will provide.   

 

Ø Soil mix — Use a soil-less mix rather than garden soil for your pots as garden soil will 
become too compacted in a container over time. 

 

Ø Good light —  The more light the better but keep in mind that your plants can bake under 
the magnifying effects of glass in summer or get too cold when placed too close to the 
window in the winter.   Your plants can benefit from being under a fluorescent or grow 
light at close range. 
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Ø Temperature —  Hard to regulate when you are trying to vie for light.  Can easily become 
to hot or cold close to the window that is intended to provide the needed light.   Try to 
provide an even temperature that is not too hot or too cold. 

 

Ø Watering — Again, it is easy to over or under water in containers.  With less than optimal 
light conditions, plants will not require as much water.  A small investment in a moisture 
probe is well worth the money. 

 

Ø Feeding — Since you will need to use a soil-less mix with containers, use a liquid or slow 
release fertilizer at half the recommended rate of other houseplants. 

 

Ø Harvesting —  Although your herbs will not be as vigorous indoors, they will still need 
regular pruning and harvesting to help prevent them from becoming leggy and spindly.   

 

Ø Plant selections —  Here are a few suggestions for herbs to try growing indoors.  Aloe 
vera, basil, chervil, chives, sages, thymes, rosemary irene, mints, scented geraniums, 
lemon verbena. 

 

Starting your own INDOORS plants from seeds and cuttings: 

Seeds:  Many herbs are easily started off indoors and can give the anxious gardener an early 
start on the season.  Follow planting instructions for depth and sew in starter mix.  Place seed 
trays under flourescent lights that are only about 4” from the seed trays and provide 16 to 18 
hours of light per day.  Keep at approximately 70 degrees and provide air circulation to prevent 
damping off.    

 

Cuttings:   The challenge of propogating by cuttings is to provide ample light and moisture to the 
cuttings without rotting them or cooking them in the process.  “Stick” your cuttings in a damp, 
light soil mix in indirect light, away from direct sunlight.  Mist the cuttings on a regular basis or 
cover with a baggie during the day.  Remove baggie during the evening hours.  Help prevent 
fungus and disease problems by mixing 1 part hydrogen peroxide to 20 parts water and applying 
as a mist.   
 

Staring your own OUTDOOR plants from seeds and cuttings: 

Seeds:  Many herbs are easy to establish outside by seed and many will self sew.  Some of 
these that will establish themselves with little or no effort when things warm up a bit are: chervil, 
dills, fennels, sweet annie, basils, cilantro, chives…. 

 

Cuttings:  Many herbs will propagate themselves with a little help from the gardener.  A good 
example is rosemary.  Take a longer stem and bend it over to be in contact with the ground 
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surface.  Clean the stem of leaves on the underside that will be in touch with the ground and pin 
down with a paper clip or other devise that will keep it in touch with the earth.   Roots will appear 
within a few weeks and the offspring may be cut and removed from the mother plant to be 
established elsewhere.  This works with thymes, sages, rosemary, and a variety of other herbs. 

 

BIO 

 

Jeanne Wilson is owner and operator of Old Columbus Herb Farm in Columbus, Arkansas.  
Originally from Little Rock, Jeanne was a former international banker, a career which lead her to 
spend almost 10 years in Los Angeles working for Commonwealth Bank of Australia.  Wanting 
to return to Arkansas and be closer to family, Jeanne started her business in 1994 with one 
greenhouse in a small cow pasture. The Herb Farm has now expanded to 5 full-size production 
houses and offers the largest selection of herbs and scented geraniums in the region as well as 
a growing selection of flowering perennials. Old Columbus currently wholesales in four states 
and offers retail sales by appointment. Old Columbus Herb Farm has been featured on “P. Allen 
Smith Gardens”, Janet Carson’s “Today’s Garden” on PBS, and has been featured in Rural 
Arkansas magazine. 

 

Jeanne also writes articles for gardening magazines, conducts seminars for numerous garden 
shows and gardening programs and has assisted numerous county agents across the state in 
Master Gardening training sessions. Two years ago, Jeanne started another business, Old 
Columbus Soap Company. The all-natural handmade soaps include many of the plant materials 
organically grown at the Herb Farm.  The soaps and related products are offered for sale at the 
Herb Farm, via phone and mail order, and are available on-line at www.oldcolumbus.com. 
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Innovative Marketing and Growing Methods in the Pacific Northwest 
 

Sue Gray, Extension Horticulturist 
Tulsa County OSU Extension Center 

 
Sue Gray has served the Tulsa County Extension office for 18 years, working with small farmers 
growing horticulture crops.  She has also worked in the areas of water quality, Master Gardener 
training, Integrated Pest Management and other areas of environmental education.  She has 
also worked for the Maryland Cooperative Extension Service, serving Frederick County, working 
with both home and commercial horticulture. 

 

In July of 2002, I had an opportunity to travel to the Pacific Northwest to learn about sustainable 
practices for market gardens.  I visited both eastern and western areas of Oregon and 
Washington, experiencing both moist and arid climates.  The types of sites I visited were large 
and small farmers markets, small farms, and university research facilities. 

This program highlights some of the ideas that are in practice in that region of the country. 

In Seattle, I visited the VERY large Pike Place Market.  While a terminal market for many types 
of produce, meats and seafood, it also addresses the needs of the small grower.  One day a 
week is a special “Organic Farmer Day”.  This location gave me a chance to observe many types 
of eye-catching marketing techniques.  As market tables became more empty through the day, 
containers were positioned in attractive geometric patterns, allowing the table cloth to show 
through in an orderly fashion.  Also, many farmers dressed to match the produce they were 
selling.  Color was everywhere in an effort to capture the attention of shoppers. 

 

Across the street from Pike Place Market was the Seattle Garden Center.  As a full time retail 
garden center, it did not seem to take away from market sales or vice versa.  In fact, all sites 
seemed to complement each other with plenty of hanging baskets of flowers and rooftop 
gardens in full bloom. 

 

The Columbia City Market, a smaller, inner-city farmers market, was much more low-key.  Its 
hours were twice a week, evenings, from three to seven p.m.  Little red wagons were provided 
for customers to shop, or tote children.  Wooden “Farmers Market” tokens were available for 
sale.  These could be given as gift certificates and used as real money in the market.  They were 
one dollar each.  Neighbors to the market included a grade school that grew a market garden.  
Middle school boys were learning how to display and keep produce fresh while selling it at the 
market. 

 

Booths were diverse:  freshly foraged mushrooms, raw honey, cut flowers, fruit, organic 
vegetables.  In one booth, a customer asked the farmer if their organic raspberry jam was made 
from organic sugar.  When the answer was “No”, the customer moved on.  It seems the term 
“organically grown” has various meanings. 
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Both states have an incentive for low income and senior citizens to shop at their markets.  Each 
market grower honors vouchers from the W.I.C. (Women Infant and Children) program as well 
as Senior Farmers Market Coupons. 

 

In the rural community of Centralia, Washington we found a farmers market on the grounds of 
the still active railroad depot.  The brick streets and old building were a perfect backdrop.   Many 
growers had fruit and vegetables to sell.  However, the nursery grown hardy lily plants in full 
bloom were selling very well.  Also, at this market there was space for growers to group 
container-grown perennial flowers to show how they could be planted to make a small perennial 
garden.  This helped sell more plants to customers. 

 

 Baked goods were also a dominant factor at the market, selling briskly.  Bakers told me they 
were allowed to produce these in their home kitchens.  I did not speak with public health officials 
to verify if this was allowed. 

 

At the Hood River, Oregon Farmers Market, live music and art activities kept customers and 
tourists coming regularly.  They also allowed juried crafts, including hand-sewn items.  This 
market had taken advantage of customer surveys to find out what keeps customers returning 
each week.  Fresh produce was first, of course.  But the community atmosphere of children’s 
activities, music and crafts was also a pull to customers.  This market also allowed commercial 
food vendors of snack food items, such as kettle corn and shaved ice.  They felt it was not a 
detriment, and added to the festive atmosphere. 

 

Farms that I visited paid special attention to their soil.  Cover crops were a high priority as well as 
other sources of organic matter.  Growers on windy sites grew rye cover crops, tilling in strips for 
planting.  The remaining mature rye stood as a wind break across the field. 

 

Roadside stands were plentiful as well.  They placed a high priority on customer service.  One 
had a drive through order window for produce, and the latte’ of the day.  This same market, in 
Hermiston, Oregon, had sample trays of their best produce of the day.  Store clerks came out 
the front door, in uniform, and greeted customers with a smile and an offer of fresh fruit for 
sampling. 

 

A commercial raspberry and blackberry farm had an outstanding roadside stand.  They sold 
ONLY their berries.  There were a few accompanying kitchen items for sale.  But, the real draw 
at this farm was the ice cream.  In a separate market stand, customers could sit down for a bowl 
of ice cream covered in the “pick of the day” of strawberries, raspberries or blackberries.  Sales 
were brisk.  

 

Keeping produce fresh at the markets was a challenge, as it is here.  Many used large, tubs for 
their greens and spritzed them with water regularly.  Others used deep, muck buckets  (minus 
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the muck).  They would place large cool packs (the blue blocks of ice available in camping 
departments) in the bottom of the muck bucket.  Greens would then be placed on top with the 
entire affair placed in the shade.  A few greens were placed up on the table for fresh display. 

 

Cut flowers were a rapid selling item.  Lilies seemed to be the focal point of most fresh bouquets. 
  Some bouquets were made up entirely of strawflowers, gomphrena and others that would dry 
well, and keep well. 

Lavender was a large selling item.  One small town on the Olympic Peninsula had an annual 
lavender festival.  Many small farms grew it for fresh, dried and distilled use. 

One small farm in the area grew lavender, offered a site for weddings, and offered their services 
planting annual flower gardens for senior citizens.   

 

All in all, the Pacific Northwest has various climates, each adapting well in meeting retails sales 
of produce and cut flowers.  The dominant factors in all areas was the use of drip irrigation, 
mulch and employment of IPM (Integrated Pest Management) techniques.    

I had an opportunity to visit an organic fruit orchard, under contract to Gerber Foods.  The 
grower devised a pheromone “mop” to disrupt the mating habits of the codling moth (the source 
of wormy apples and pears).  Instead of tying little pheromone strips to individual trees ( a labor 
intensive operation), he inserted about thirty into the top of a two-gallon bucket lid.  The strips 
hung down beneath, flooding the air with pheromone. 

The lid was suspended from a post, hanging about two feet above the tree canopy. 

This same orchard used cotton gloves to sort the fruit that was to be sold retail at farmers 
market.  Apples and pears were rubbed with the gloves to produce a sheen, thus eliminating the 
need for fruit wax that might not be organic in origin. 

 

The following resources on farmers markets and growing for market might be helpful to growers 
here: 

Oregon Direct Marketing Handbook 

Compiled by Cathi McLain, Marketing Services Manager 

Oregon Department of Agriculture 

1207 NW Naito Parkway, Ste 104 

Portland, OR  97209-2832 

Email: agmarket@oda.state.or.us 

 

Oregon Department of Agriculture publishes an annual brochure listing and mapping all Oregon 
Farmers markets.  Go to: 

http://www.oda.state.or.us and check out:  “Oregon Farmers Markets 2002” 
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Oregon Farmers Market Association 

http://www.oregonfarmersmarkets.org 

 

Seattle Tilth Community Supported Agriculture Directory 

http://www.seattletilth.org/resources/csalist.html 

This site lists and describes many CSA farms.  It’s a good way to get ideas on their terms and 
pickup policies. 

 

Sequim Lavender Festival Information 

http://www.lavenderfestival.com 

Brochure lists and describes all eight lavender farms in the Olympic Peninsula region around the 
town of Sequim (pronounced skwim).    1-800-500-8401 

 

Puget Sound Farm Direct Marketing Association 

Publishes the annual, and quite colorful, “Farm Fresh Guide”.  Lists U-pick farms, roadside 
stands, consumer information, buyer’s guide, farmers markets and where to buy eggs, meat, 
plants and flowers.  Guide is published online at: http://www.pugetsoundfresh.org 

 

Seattle Neighborhood Farmers Markets 

 A consortium of all Seattle Farmers markets that are not downtown, but out in urban 
neighborhoods.  They publish a brochure listing locations, dates and times.  They are strictly 
locally-grown produce markets.  No wholesalers, no crafts, no flea-markets. 

http://www.seattlefarmersmarkets.org 

 

Hood River Fruit Loop 

A road-trippers’ guide to visiting orchards, roadside stands and festivals surrounding fruit culture 
in the Hood River, Oregon area.  Call the Hood River Chamber of Commerce for a cool brochure 
on this local fruit production.  They even map out a bicycling route.   1-800-366-3530 

 

Washington State Farmers Market Association 

http://www.wafarmersmarkets.com 

 

Washington State University Food & Farm Connection Team 

http://foodfarm.wsu.edu/Index.htm  

A fabulous site encouraging people to buy locally and support sustainable agriculture. 

The title says it all. 
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Cover Crops for Low Till Production and More 
 

Doug Walton 
Walton’s Family Farm 

Muskogee, OK 
 
Doug Walton lives with his wife and two children on their 8 acre farm outside Muskogee, OK, 
where they raise vegetables and herbs and cut flowers.  Doug serves as President of the 
Muskogee Farmers’ Market and also as President of the Oklahoma Farmers’ Market Alliance.  
He has worked to help develop and organize small farmers for the past 10 years in Utah, 
Kansas and Oklahoma, and has been actively involved in a recent grant project to strengthen 
farmers’ markets throughout Oklahoma.  Doug also worked as an intern and research assistant 
at the Land Institute in Salina, KS.  He is currently conducting a 3 yr. on-farm research project 
with the Kerr Center, USDA and OSU to evaluate cover crops for use in this region. 

 

We’re going to be talking about a low tillage production system that I’ve been working on for 
about four years now.  What I’m basically doing is growing a cover crop on a raised bed, killing it 
mechanically or letting nature take care of it by freezing, then planting vegetables or herbs, with 
little if any tillage, into the mulch covered soil. 

 

With only between a ¼  and a ½ acre in production, we’ve tried to focus on some higher value 
crops such as salad mix, herbs and a few cut flowers.  We’ve taken these items as well as your 
standard garden veggies to the Muskogee Farmers’ Market and to a local restaurant.  
Everything is grown according to organic standards of the State of Oklahoma, yet we are not 
certified.  I’ve been playing with cover crops for about 8 years now and really enjoy growing 
them, as well as talking about them. 

 

I want to briefly hit on some of the many benefits of cover crop usage.  For those of you more 
familiar with the subject, just consider the following portion somewhat of a rally session.  First 
perhaps a definition or two, I consider a cover crop any plant crop that is grown in order to 
provide cover and protection of the soil.  Some folks, including myself, use the term “green 
manure” interchangeably with cover crop, but technically a green manure would be a cover crop 
whose purpose is shifted from merely protection of the soil to the provision of nutrients and 
organic matter, usually through incorporation into the soil.  Although without tillage, the nutrients 
and organic matter will still become available, yet through a slower release process.  The 
practice of using cover crops, or green manures, is not at all new, but has been used for at least 
3000 years, with its origins in China. 

  

As far as benefits go: 

-By sheltering the soil, cover crops reduce erosion and help to preserve the surface structure of 
the soil.   

-The rooting action of cover crops can improve drainage by helping to aerate and loosen 
hardpans.   
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-They also providing nutrients for soil life and for future crops through Nitrogen fixation and the 
gathering, or mining, of other nutrients such as potassium, phosphorus, and calcium.   

-Many cover crops also provide habitat for beneficial, predatory insects.   

-The addition of organic matter from green manures can improve soil structure, or tilth, and when 
left as a surface  residue, or mulch, soil moisture is conserved and weed growth is suppressed. 

 

Now keep in mind, there are some potential downsides of using cover crops: 

-They take work to plant and manage. 

-In a dry season, cover crops may use up limited soil moisture. 

-In a wet season, access for incorporation may be difficult. 

-Decomposing green manures may tie up nitrogen by being to high in carbon. 

-Some allelopathy may occur with very small seeded crops following rye, oats, and some other 
cover crops. 

-Allowing certain cover crops to overmature can lead to weed problems for some folks. 

-Some insect pests can be attracted to particular cover crops. 

 

I first learned about the idea of growing low till vegetables, while working on Dan Nagengast’s 
farm near Lawrence, KS in 1996.  He wasn’t using this technique, but told me of others who 
were.  As it turns out, the USDA, Ag. Research Service, in Beltsville, MD has been doing 
research on no-till vegetables since the early 90’s.  In fact, their results show higher tomato 
yields and lower production costs using hairy vetch mulches compared to black poly.  There are 
also a growing number of farmers such as Steve Groff in Lancaster Co., Pennsylvania who are 
leading the way in this area. 

 

What really got me interested in using low-till methods was the simple fact that we’ve got very 
slow draining soils with a fairly high water table in the spring.  There’s about 12” of Parsons silt-
loam on top of a thick clay pan.  Good moisture capacity for summer, but tends to be somewhat 
damp in the spring, making it difficult to incorporate cover crops in time for planting production 
crops.  So, instead of having to wait for soil to dry or for freshly tilled green manures to 
decompose, all I have to do is mow down my cover crop.  If soil conditions are still cool and 
moist, then I’ll rake aside the mulch to allow some warming before planting a few days later.  If 
everything is right, I can plant immediately.  I’ve used this for transplanting warm season crops 
such as tomatoes, peppers, eggplants, squashes, cukes, basil and even okra.  Also for direct 
seeding crops like corn, beans, okra and cucerbits.  Yields have seemed fairly average, with 
very little supplemental fertilizer.  I’ve not done much research comparing my own yields 
between no-till and tilled cover crops.  That merits further attention.   

 

For mowing the cover crops, I use a straight-shafted string trimmer equipped with a brush 
knife/blade.  I cut as close to the ground as I can without hitting the soil surface.  For 
transplanting my production crop, I use a bulb planter, either hand held or with an extended 
handle.  I usually go through the entire bed, pulling out plugs in the desired spacing 
arrangement, then come back through to transplant, using compost to refill the hole if available.  
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Otherwise, I just break apart the plug to refill, which takes a bit longer.  For direct seeding, I 
loosen the top couple inches of soil near the planting row with a shuffle hoe, either handheld or 
on a wheel hoe.  I then make a seed furrow with a warren hoe, or just poke the seed in by hand. 

 

The cover crops that most low-till growers have been using are hairy vetch and rye.  Both are 
winter annuals that are planted in the fall, usually around mid. September in eastern Oklahoma.  
Both are extremely winter hardy and grow prolifically in early to mid spring.  They are planted 
together for two primary reasons:  to obtain a good proportion of Nitrogen(from the leguminous 
vetch) to Carbon(from the cellulose rich rye).  Secondly, the rye provides a natural trellis for the 
vetch to climb upon, thus growing to maximum heights.  This trellis effect between the legume 
and cereal also makes the mowing much easier and quicker.  My primary complaint with hairy 
vetch is that it doesn’t normally begin to bloom in our area until late April or the first part of May, 
with peak bloom not coming for another week or two. With legumes, the blooming cycle is 
important for several reasons.  At peak bloom, the nitrogen content and biomass are at 
maximum levels, and both decline thereafter.  Also, 

the legume is much less likely to regrow when mowed during mid to late bloom.  So if I want to 
maximize the nitrogen content and the amount of mulch, and hairy vetch doesn’t approach peak 
bloom until early or mid May, then I miss the normal planting dates for many summer crops. 

 

The question for me became: what other legumes might compare in nitrogen production, above 
ground biomass and winter hardiness, yet mature sooner than the hairy vetch?  So I applied for 
and received a producer grant from the Kerr Center in 2000 and am now in my third and final 
year of research.  Thankfully I’ve had the help of some professional researchers with USDA, 
ARS, Southern Plains Station in Lane, OK.   

 

We’ve been studying eight different winter annual legumes, each mixed with one of two different 
winter annual cereals, or grasses.   Each of these bicultures is planted on or around Sept. 15th in 
12’ plots on 30” wide raised beds.  Each plot has three rows of the cereal running down the bed, 
one on each side and one in the center.  This allows for two rows of legumes to fill in between 
the three cereal rows.  Soil samples are collected from each plot at the time of planting, which 
are then compared to samples collected at the time the cover crop is mowed.  Samples of above 
ground biomass are collected just before mowing each cover crop, which occurs at 50 – 75% 
bloom of the legume.  Visual assessments of cover crop and weed growth are taken during the 
season.  The data has not been formally analyzed yet, and there’s still one more year of data to 
be collected.  However, I’ve learned quite a bit from some simple observations.  The common 
and woolypod vetches have all been about 2 weeks earlier than the hairy vetch, yet they don’t 
seem to have near the biomass.  The subclover has also been a couple weeks earlier than the 
hairy vetch, and also seems to have less biomass, yet the minimal weed growth has been 
impressive.  This is likely due to the low growing mat-like nature of the subterrainian clover. 

 

We are also studying four different warm season summer annual legumes, each mixed with one 
of two different summer annual cereals.  These eight biculture combinations are planted on two 
separate planting dates, one in late July and one in mid August.  Within a production system, 
these cover crops could possibly follow an earlier crop of summer squash, cukes, tomatoes or 
anything else that’s finished by July or Aug.  The same type of data is being collected as for the 
winter annuals. Being warm season plants, these cover crops are killed after a few good frosts 
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and their residue can be left in place for winter soil protection.  The remaining debris can be 
cleared away for early spring planting of crops such as brassicas, peas, onions, carrots, beats or 
potatoes.  The amount of tillage can vary according to weed pressure and soil moisture.  These 
summer annual cover crops can also be mowed in mid to late September, in time for some 
hardier fall crops, such as lettuces, greens, garlic and others.  I have been quite pleased using 
the cowpea/sorghum-sudan ahead of fall planted garlic, where I’m growing my winter mulch right 
in place ahead of planting time. 

 

Once we have a good understanding of the cover crops that are available to us and some 
general ideas about their use, then the possibilities become somewhat limitless. 

 

 

Cover Crop Resources 
 
Books: 

Feed the Soil. 1982. Edwin McLeod. 8855 Kenberton, Oak Park, MI 48237. 

 

Green Manuring:Principles and Practice.1927. Adrian J. Pieters. John Wiley & Sons,  

New York, NY. 

 

Managing Cover Crops Profitably, 2nd Edition. 1998. USDA-SARE,  Sustainable Agriculture 
Publications, Hills Building, Room 10, University of Vermont, Burlington, VT 05405.   

(www.sare.org) 

 

Northeast Cover Crop Handbook. 1994. Marianne Sarrantonio. Rodale Institute, 222  

Main St., Emmaus, PA 18049.  (www.rodaleinstitute.org) 

 

The Rodale Book of Composting: Easy Methods for Every Gardener. 1992. Deborah L.  

Martin and Grace Gershuny (eds.) Rodale Press, 33 Minor St., Emmaus, PA  

18098. 

 

Other: 

Cover Crops and Green Manures. ATTRA Information Packet. Appropriate Technology  

Transfer for Rural Areas, Fayetteville, AR. (1-800-346-9140) 

 

Cover Crops for Soil Improvement in Horticultural Crops. Alan Ware. Publication  

H1100. The Kerr Center, PO Box 588, Poteau, OK 74953.  (www.kerrcenter.com) 
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Green Manures: A Mini-Manual. Research Dept., Johnny’s Selected Seeds, Foss Hill  

Rd., Albion, ME 04910.  (www.johnnyseeds.com) 

 

Sustainable Farming Connection (www.ibiblio.org/farming-connection/covercro/) 

 

Univ. of CA Sustainable Ag. Research and Educ. Prog. (SAREP) Cover Crop Resource Page  

 (www.sarep.ucdavis.edu/ccrop/) 

 

Seed Sources:  (Check local farm Co-op first) 

Adams-Briscoe Seed Co., PO Box 19, Jackson, GA 30233.  (770)775-7826,   

(abseed@juno.com) 

 

Johnny’s Selected Seeds, 305 Foss Hill Rd., Albion, ME 04910.  (207)437-4395,  

(www.johnnyseeds.com) 

 

Peaceful Valley Farm Supply, PO Box 2209, Grass Valley, CA 95945. (888)784-1722,  

(www.groworganic.com)  
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Organic, No-Till, Permanent Beds: Lessons from Around the World 
Ken Hargesheimer 

 
I appreciate the opportunity to talk to you today because I want to convince every farmer in the 
world to change to organic, no-till, permanent bed farming.  There is unlimited, documented 
evidence that it is the only way to produce food in a sustainable way and increase profits.  

 

I have taught workshops in several African countries and several Spanish-speaking countries.  
The large farmers there are just like the large farmers in the US using the same farm machinery, 
chemicals, etc.  The governments encourage this because they are producing for export and 
that brings in dollars.  It has been encouraged so much that some of these countries must import 
food to feed their people. 

 

The people attending my workshops are subsistence farmers working from 1 to 10 acres of land. 
 They use hand tools such as machetes, hoes, digging forks and digging spades.  The last two 
are not like ours.  They have 18 inch handles at right angle to the metal.  In Africa most of the 
farmers are women.  They will usually have a baby on their back. 

 

No farmer in any country can make a profit growing corn, cotton, pineapple, coffee, sugar cane, 
cacao, etc.  The world is flooded with these due to over production because the US, Canadian 
and European governments provide price supports and then dump them on the world market at 
prices below the cost of production.  The multinational corporations produce the others on large 
moon-culture plantations.  The thing I do in my workshops that interest the farmers more than 
anything else is the introduction of seed for new crops. 

 

Agriculture in the US is changing rapidly and for the better.  Most dirty words are four letters but 
there is a dirty eleven-letter word in our vocabulary today: a-g-r-i-c-u-l-t-u-r-e.  Many universities 
have stopped using it in the name of that department or college.  There is a grassroots 
movement back to family farming.  Families are working 2-10 acres [more with livestock], selling 
locally and making a nice living. They do not receive any USDA welfare checks.  Farmers must 
get off the welfare roll in order to restore their dignity and pride.  The farm organizations do not 
represent family farmers. 

 

Some things should be said about chemical farming.  The agrochemical corporations will tell you 
all the advantages of using their chemicals but they do not tell you the harm they do to you, your 
soil and the living organisms in it.  It has been stated best by a Mexican agriculture extension 
agent.   "Decades of chemical farming has ruined the land.," said Sr. Estrada.  "The government 
knew decades ago that if its farmers continued to pump the land with chemicals to boost 
production the soil would eventually collapse. The policies have supported the multinational 
companies that sell the improved seeds, chemical fertilizers and pesticides.  They also support  

the political parties."  The answer to restoring the land lies in Mexico's past, when farmers grew 
crops suited for each region's ecosystem, and in manual labor and organics.  Filipino farmers 
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have learned this, also, and there is a grassroots movement back to organics. 

"Make your way carefully through my fields.  Dragonflies and moths fly up.  Honeybees buzz.  
Part the leaves and you will see insects, spiders, frogs, lizards and many other small animals 
bustling about in the cool shade.  Moles and earthworms burrow beneath the surface.  This is a 
balanced rice field ecosystem.  Insect and plant communities maintain a stable relationship here. 
 It is not uncommon for a plant disease to sweep through this area of Japan, leaving the crops in 
my fields unaffected. 

 

Now look over at the neighbor's field.  The weeds have all been wiped out by herbicides and 
cultivation.  The soil animals and insects have been exterminated by poison.  The soil has been 
burned clean of organic matter and microorganisms by chemical fertilizers.  These rice fields, 
which have been farmed continuously for 1500 years, have now been laid waste by the 
exploitive farming practices of a single generation."  One Straw Revolution, M Fukuoka. 

 

ORGANIC 

"Organic gardening and farming is more than avoiding chemicals.  The organic method requires 
a change of attitude and a different thought process."  [H Garrett, DMN, <www.dirtdoctor.com>] 

 

For a farmer to change from chemical-based farming to organic farming is not asy.  The truth is, 
it is very, very difficult to do.  The difficulty is not in your fields; it is in your head.  A Lubbock 
cotton farmer's wife wanted him to go organic. Regular cotton was selling for $0.50 but organic 
$1.35 per lb.  His father, brothers and brothers-in-law [all chemical farmers] ridiculed him.  The 
"change of attitude and a different thought process" took him six years according to her. 

 

Organic Yields:  "What we can conclude after reviewing the evidence about organic yields is 
this:  After a few years of practicing organic methods, and with very little scientific research to 
guide them, many farmers have come close to duplicating the high yields achieved by the 
world's most intensive chemical farmers, who have been supported by decades of government 
and academic research.  At the same time, the organic methods have repaired much of the 
environmental damage caused by the chemicals."  D H. Meadows, Ph.D., Organic Gardening 
Magazine, Sept/Oct 2000. 

 

NO-Till 

A new method of farming requires a new way of looking at things.  And a thick skin would help.  
"You may have to deal with walking into the coffee shop and having the whole room go silent."  
Head said, explaining the reaction a farmer might expect from his fellow farmers if he decides to 
change to "zero-till" farming.  "Zero-till is as much mental as it is mechanical.  You have to have 
the right mind set."  Head said one of the big challenges for innovative farmers who go to zero-till 
is to change the way they look at their fields.  The conventional view of a good looking field may 
be one that is plowed and manicured, while in zero-till farming a "good looking field" is one that 
is unplowed with stubble on it.  "But not only do you have to get your mind around that, you also 
have to deal with your neighbors who haven't got their minds around it,"  Head said. "You have 
to put up with comments like, "Man, your summer fallow sure looks like hell. When are you going 
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to work that field?"  Keith Head, agronomist, Saskatchewan, Canada. 

 

A mental change away from soil degrading tillage operations towards no-tillage is necessary to 
obtain changes in attitudes of farmers.  As long as the head stays conventional it will be difficult 
to implement successful no-till in farming.  Through time we have learned that if the farmer does 
not make a radical change in his head and mind, he will never bring the technology to work 
adequately.  No-tillage is so different from conventional tillage, and puts everything upside down, 
that anybody that wants to have success with the technology has to forget most everything he 
learned about conventional tillage systems and be prepared to learn all the new aspects of this 
new production system. We believe that a farmer first has to change his mind before changing 
his planter.  Rolf Derpsch, GMZ, Paraguay 

  

No-till agriculture is currently being practiced on about 60 million hectares of land, from the 
tropics almost to the Arctic Circle:  USA (21M), Brazil (14M), Argentina (10M, occurred in only 
ten years), Australia [9M], Canada (4M) and Paraguay (1M) 90% of the mechanized farms use 
no-till, Mexico [1M], Bolivia [.75M], Venezuela [.4M], Chile [.2M], Colombia [.1M], Uruguay [.1M], 
Others [1M].  The system has been adapted for grains, pulses, sugar cane, vegetables, 
potatoes, beets, cassava and fruits.  "Conservation Agriculture reaches yields comparable with 
modern intensive chemical-based agriculture but in a sustainable way."  FAO Assistant Director-
General Louise Fresco, 2001.  In 2001 there were 100,000 acres of no-till farming in Asia.  In 
2002, It is estimated that there were 300,000 acres.  The surprise is not they are there, the 
surprise is how fast it has spread. 

 

"South American farmers are provided no subsides and when a new farming system makes 
sense, makes money and cuts their workload, the adoption rate is phenomenal.  With this new 
farming system, they've tripled their income in less than five years."  Leading Edge, Dec 01.  No 
technique yet devised by mankind has been anywhere near as effective at halting soil erosion 
and making food production truly sustainable as no-tillage (Baker , 1996) 

 

No-Till Principles 

The guru of no-till gardening is Ruth Stout and she wrote several books and has a video.  Mr. 
Fukaoku in Japan has been farming no-till for over 50 years.  People have come from all over 
the world to study with him.  His yields are equal to those of his chemical-using neighbors.  His 
only outside imput is chicken manure.  

 

Farmers in Brazil, who are the most experienced no-till farmers in the world practice the 
following five principles: 

1. Maximize organic matter production.  They use 60 different legume/non-legume crops. 

2. Keep the soil covered at all times.  Use a crop residue, green manure, cover crop, mulch, etc. 

3. Use zero tillage.  "The worst thing that can ever happen to soil is the use of a rototiller."  
USDA ag extension service agent in a video.  Ditto: moldboard plow, disk, lister, oneway, 
cultivator, etc. 
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4. Maintain biological diversity.  Use many different legume/non-legume, green-manure/cover 
crops. 

5. Feed plants through the mulch.  Spread organic fertilizers, lime, minerals, etc. on top of the 
mulch. 

All we discovered in our 12-year study of no-till is something we should have guessed all along.  
In order for tropical agriculture to be both highly productive and sustainable, it must imitate the 
highly productive tropical forest.  Roland Bunch, COSECHA, Honduras.  I believe this applies to 
temperate areas forests, plains and mountains valleys.  Work with nature; do not fight to make 
nature conform to what you want.  Nature always wins. 

 

PERMANENT BEDS 

They have been used in Indonesia, China, Vietnam, PNG and Mexico, Guatemala, Bolivia, Peru, 
Belize from 2000 years BC and in Europe and USA [FL, MI, WI]. I saw a few while living in 
Guatemala.  Abandon for various reason there is now a worldwide movement back to using 
them.  They work. 

 

Their use in gardens is well known but their use in fields using farm machinery has been well 
documented by Dr. John Morrison,    ARS, Temple, TX.  He spent several years researching 
beds 100 inches wide with permanent tracks between them for the tractor wheels.  Using beds 
reduced the compaction of the soil so much that he got a 10% increase in crop yields without 
any other changes in farming practices.  10% to 15% of the land will be in tracks and not 
producing a crop but you still get a 10% increase in yields per acre.  To accommodate the 
wheels of the harvesting equipment, he used beds of 40 inches and 80 inches, alternatively.  He 
plowed up the beds in 2000 because "I got tired of researching something that so few farmers 
were interested in."  He was ahead-of-his time and the time will come when most farms will use 
permanent beds.  It took many years for beds to be adopted by gardeners and likewise, for 
farmers to adopt them.  Because you do not sow or irrigate tracks, that immediately saves 10% 
to 15% of the seed, fertilizers and water needed in a given field yet yields increase 10%.  
Australian farmers use beds but not permanent ones.  Hopefully, that will change. 

 

No-Till With Permanent Beds 

India:  Mr. Mann planted rice on beds.  He obtained 8.3 tons/ha on one field with 50% savings in 
water.  He will be experimenting further on 0-till wheat on beds this season.  He had excellent 
fields with these techniques. Mrs Shakuntla Mehla is the prime mover of zero-till technology, 
which caught on in Haryana like wild fire in the previous winter season.  She has a 40-acre farm 
and experimented with rice on beds.  She is planning to plant wheat into the same beds. Mr 
Daler Singh planted 6 acres of land with rice on beds in Punjab.  He obtained almost 9 tons/ha 
and also saved water.  He intends to grow wheat on the same beds.  In the next few years, it 
seems that bed planting will become a common practice for farmers in NW India and we plan to 
extend this technology so as to ensure minimal field preparation for both rice and wheat.  

 

Mexico:  In the Yaqui Valley more than 90% of farmers have adopted the practice.  In this 
system, wheat is planted on top of raised beds.  Residues are left on the soil surface.  The 
reason farmers give for adopting bed planting is that the system reduces production costs-by an 
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estimated 30%.  USA:  We begin shifting the mini-farm toward no-till in the spring of 1995.  The 
beds were fitted with irrigation lines, mulched and planted by confining all traffic to the walkways. 
 Any weeds which make it through the mulch are pulled and placed on top of the litter to 
decompose.  We are essentially sheet-mulching the beds with a permanent cover of continually 
decomposing organic matter which serves as weed barrier and fertilizer.  Update, 2003:  We 
continue to use no-till but we have not solved some of the problems.   

 

Dripping Springs Gardens, Huntsville, AR 

I spoke at the 15th annual conference of the Soil Association [organic farmers] of the UK on 3 
Jan 03.  One farmer there was no-till but he has not solved all the problems.  He said no-till was 
the right decision and he would not go back to tilling but it is going to take some time to solve the 
problems. 

 

Going No-Till 

After making the decision to go no-till, do your homework on how to do it.  Talk to as many 
successful, no-till farmers as possible.  Email minifarms@aol.com and I will email you a list of 
websites.  There is little on the internet covering organic, no-till.  Steve Diver, ATTRA, has one 
and refers to another.  Steve Groff, www.cedarmeadows.com, has some land that has not been 
plowed for 30 years.  He has an excellent video.Most farmers sell all their equipment and have 
only a no-till planter and drill.  "Farm equipment dealers in the towns where the farmers have 
switched to no-till have closed.  There was not enough business for them to stay."  Catholic 
Archbishop, meeting in Amarillo, TX [2001].  If using hand tools, go into the field and mark off 
the beds in the size desired.  If the land is sloped, put them on the contour.  Otherwise, use the 
tractor and equipment and mark off the beds. 

 

I hope that I have convinced you to switch to organic, no-till, permanent beds for your crop 
production.  I have taken a COSECHA tour of three farms in Honduras that made the switch 
several years ago.  Those farmers are making a very nice living but you look around at their 
neighbors and they continue to farm conventionally making about one-fourth the income.  I have 
had a demonstration garden since 2001.  This system is: ecologically sustainable, 
environmentally responsible, socially just, humanely managed, economically viable, Biblically 
based.  It can produce all the food the world will ever need regardless of how high the population 
goes. 
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2002 Strawberry Variety Study Bixby Vegetable Substation  
 

Oklahoma State University Cooperating with Noble Foundation 
L. Wells, L. Brandenberger, B. Bostian, S. Upson, 

 

Introduction and Objectives 

Strawberry production in Oklahoma has been a profitable enterprise in the past with significant 
acreages of berries being produced in the southeastern area of the state.  Currently strawberry 
production within Oklahoma comprises less than 50 acres of berries state-wide, with production 
losses due primarily to the lack of available harvest labor.  Strawberries still have potential 
particularly for smaller scale producers who produce and market their crop within the state.  

Objectives for cooperative studies, one at the Bixby Vegetable Substation and one located at the 
Noble Foundation in Ardmore included trialing strawberry varieties for use in an annual 
production system to determine the potential that varieties have for yield and quality 
characteristics. 

Materials and Methods 

A strawberry variety study was initiated at the Bixby Vegetable Substation in 2001.  Plots were 
comprised of raised beds on six foot wide centers 20 feet long, and were replicated four times in 
a randomized block design.  Prior to planting, each bed was fumigated on 8/29/01 with methyl 
bromide, drip tape and black plastic mulch were installed during the process. Furrows between 
the beds were planted to rye grass on 8/30/01.   Plots were transplanted on 10/01/01 to six 
different varieties including “Chandler”, “Sweet Charlie”, “Camarosa”, “Gaviota”, “Jem Star” and 
“Festival”.  Transplants were planted on the beds in a double row configuration as two rows 
spaced one foot apart, six inches on either side of the bed center with plants on an alternating 
spacing of one foot down the row.  Each plot started with 40 plants.  (Figure 1).  This 
configuration provided a plant population of approximately 14,520 plants per acre.   

Plant fertility management included following soil test recommendations prior to planting (Table 
2).  Soil testing was completed at the Soil, Water, & Forage Analytical Laboratory at Oklahoma 
State University.  Test results included a soil pH of 5.5, NO3 nitrogen at 30 pounds per acre, 
P2O5 at 136 pounds per acre, and K2O at 276 pounds per acre.  Subsequent fertility 
management was based upon leaf and petiole analysis results received during the season from 
the Agricultural Diagnostic Lab, 276 Altheimer Drive, Fayetteville, AR 72704 (Table 2).  
Management of both insect and disease pests was based upon weekly inspections of plots just 
prior to and during the harvest season.  Applications of both insecticides and fungicides were 
required for controlling pests on the crop and are given in table 3. 

Strawberries were hand harvested by pickers that were carried through the field on a harvest aid 
constructed from a salvaged cultivator tool bar mounted on a tractor 3-point hitch.  Harvest data 
were collected from 18 harvests beginning on 4/29/02 and continued through 6/14/02.  Data 
collected at harvest from each plot included weight, number of fruit, cull weight and reasons for 
culling.  All data were analyzed utilizing Duncan’s multiple range test with P = 0.05.  

Results 

Marketable yields ranged from 1,159 to 3,899 pounds per acre in the study (Table 4). Chandler 
and Camarosa had the highest yields of the six cultivars included in the study and recorded 
3,899 and 3,171 pounds of marketable yield per acre, respectively.  Festival, Jemstar and Sweet 
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Charlie had yields of 2,925, 2,983, and 2,549 pounds per acre, respectively.  All cultivars had 
significantly higher yields than Gaviota that recorded 1,159 pounds per acre. 

Gaviota had significantly lower early yields (first 7 picks) than the other cultivars in the study 
(Table 4).  It recorded an early yield of 606 pounds, while Camarosa, Chandler, Festival, 
Jemstar, and Sweet Charlie had early yields of 2,218, 2,165, 2,243, 2,036, and 1,826 pounds 
per acre, respectively. 

Both Chandler and Jemstar recorded significantly higher amounts of cull berries than the other 
four cultivars in the study (Table 4).  Chandler had 1,497 and Jemstar had 1,723 pounds of culls 
per acre.  The other four cultivars ranged from 653 to 846 pounds of culls per acre.  When 
figuring the percentage of the total yield, Jemstar had 37 percent and Gaviota had 36 percent of 
the total yield were culls, this being considerably more than the other four varieties ranging from 
21 to 28 percent. 

A majority of berry rots were caused from the gray mold fungus (Botrytis cinerea), but other types 
of fruit losses were caused from a variety of causal agents including insect damage and 
catfacing.  Losses from berry rots are reported as estimated percent rot in table 4.  Gaviota had 
the highest percentage of berry rot with an estimated 17 percent loss in yield due to rot, both 
Camarosa and Sweet Charlie had 10 percent and Festival had the lowest losses to rot with 5 
percent.    

Average marketable fruit weight did not vary significantly for any of the cultivars in the study 
(Table 4).  It ranged from 0.37 to 0.44 ounces per fruit. 

Conclusions 

Based on the results of these studies, the authors would conclude that further testing of 
Camarosa, Chandler, Festival, Jemstar, and Sweet Charlie strawberry cultivars is warranted.  
The authors would further conclude that Gaviota is not a well adapted cultivar for Oklahoma. 
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Table 1.  Spring 2002 strawberry variety trial, Bixby, Oklahoma.  Plant nutrient monitoring results. 
Date % N % K Boron ppm NO3-N ppm 
4-04-02 3.3 1.5 39.8 1340 
4-11-02 3.8 1.7 33.7 3584 
4-18-02 3.5 1.8 35.2 5480 
5-01-02 3.3 2.1 29.6 3540 
5-13-02 2.5 1.5 21.7 1660 
N. Carolina Recommends 3.0-4.0 1.1-2.5 25-50 Early 5,500-

6,000 
Late 800-1,600 

All nutrient monitoring was completed by the Agricultural Diagnostic Service Laboratory at University of 
Arkansas at Fayetteville. 
 
Table 2.  Spring 2002 strawberry variety trial, Bixby, Oklahoma.  Fertilizer applications.   
Date Application method 

Lime or Nitrogen 
Pounds per acre applied 
(lime or actual lbs. of N) 

08/15/01 Lime dry application 1,944 
10/08/01 Nitrogen drip application 1.8 
11/02/01 Nitrogen drip application 1.8 
11/08/01 Nitrogen drip application 1.8 
04/03/02 Nitrogen drip application 1.8 
04/11/02 Nitrogen drip application 1.8 
04/15/02 Nitrogen drip application 1.8 
04/17/02 Nitrogen drip application 1.8 
04/18/02 Nitrogen drip application 1.8 
04/23/02 Nitrogen drip application 1.8 
04/25/02 Nitrogen drip application 0.9 
04/29/02 Nitrogen drip application 1.8 
05/03/02 Nitrogen drip application 0.9 
05/07/02 Nitrogen drip application 2.7 
05/09/02 Nitrogen drip application 1.8 
05/13/02 Nitrogen drip application 1.8 
5/14/02 Nitrogen drip application 1.8 
05/15/02 Nitrogen drip application 1.8 
05/22/02 Nitrogen drip application 1.8 
05/24/02 Nitrogen drip application 1.8 
05/29/02 Nitrogen drip application 3.6 
05/31/02 Nitrogen drip application 1.8 
06/04/02 Nitrogen drip application 1.8 
06/06/02 Nitrogen drip application 2.7 
06/10/02 Nitrogen drip application 2.7 
Total applied 45.9 
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Table 3.  Spring 2002 strawberry variety trial, Bixby, Oklahoma.  Fungicide and insecticide applications.   
Date Pest being controlled Material 
04/12/02 Fungal fruit rot Benlate 
04/22/02 Fungal fruit rot Nova 
05/11/02 Fungal fruit rot Benlate 
05/20/02 Fungal fruit rot & insects Benlate & Lannate 
05/24/02 Fungal fruit rot & insects Benlate & Lannate 
05/31/02 Fungal fruit rot  Benlate 
06/06/02 Fungal fruit rot Benlate 

 
 
 

Table 4. Spring 2002 Strawberry Variety Trial, Bixby, Ok.  Harvest data. 

Yield lbs. /acre 

Variety Marketable Early mktz Cullsy 
Estimated % 

rotx 

Average 
marketable fruit 

wt. (oz.) 
Camarosa 3171 ab w 2218 a 846 b 10 0.44 a 
Chandler 3899 a 2165 a 1497 a 13 0.41 a 
Festival 2925 b 2243 a 731 b   5 0.37 a 
Gaviota 1159 c 606 b 653 b 17 0.42 a 
Jemstar 2983 b 2036 a 1723 a 14 0.40 a 
Sweet Charlie 2549 b 1826 a 795 b 10 0.37 a 
z Early mkt=yield from harvest dates 4/29/02 to 5/13/02 (7 harvests). 
y Culls=unmarketable fruit. 
x Estimated % rot=estimated percent of total yield at harvest lost from rot. 
w Numbers in a column followed by the same letter exhibited no significant differences based on Duncan’s 
Multiple Range Test where P=0.05.  

 

Figure 1.  Spring 2002 strawberry variety trial, Bixby, Oklahoma.  Plant bed configuration 
Furrow planted to rye grass 
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Alternate Crop for Vegetable Growers Using Plasticulture 
 

Larry W. Martin, Stephen Eaton 
Research Associates 

University of Arkansas Vegetable Substation 
Kibler, AR 

 
 
Larry W. Martin is a native of Arkansas.  He holds a B.A. degree in chemistry and a B.S. degree 
in secondary education from the University of Arkansas.  He has worked as a Research 
Associate at the University of Arkansas Vegetable Substation since March 1989. 

 

INTRODUCTION 

A vegetable grower that is looking to diversify his crops should consider the production of 
ANNUAL STRAWBERRIES on plasticulture.  This crop can be marketed by a “Pick Your Own” 
operation. 

 

LAND REQUIREMENTS 

The land for this type of operation must have a source of irrigation water.  The land must be 
located near the target market and be accessible by good roads.  The production site must have 
ample room for customer parking. 

 

PLANTING/HARVEST 

The planting date in the Arkansas River Valley is late September.  The harvest period will be 
during May and June of the following year. 

 

COST/RETURNS 

The estimated production cost is between $12,000 and $15,000 per acre.  The net returns 
estimate is zero dollars to as much as $10,000 per acre.  The net returns are difficult to estimate 
because of many variables to include weather, disease pressure and market variability. 

 

PLASTICULTURE REQUIREMANTS 

It is recommended that the soil under the plastic mulch be fumigated. This is done as the plastic 
mulch and drip irrigation tube are put into place.  A trickle irrigation system must be assembled 
to include a chemical injector. 

 

TRICKLE IRRIGATION SYSTEM 

The trickle irrigation system must have a water source.  The water source can be surface water 
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or ground water.  One must chose a pump type the meets the needs of the water source and the 
volume of irrigation water needed.  The irrigation water must be filtered to remove particulate 
that would clog the emitters in the drip tube.  Different types of filters can be used depending on 
the needs.  A pressure regulator is necessary to control the water pressure in the drip tube.  A 
chemical injector is needed to inject water-soluble fertilizer into the trickle irrigation system.  A 
pressure gauge is needed to keep the pressure in the working range of the drip tube. 

 

SECOND CROP 

The strawberries will have completed their season during June.  This gives time to plant a 
second crop on the plasticulture.  Possible crops include a “Pick Your Own” Halloween 
pumpkins patch, or develop local market for squash, cabbage or broccoli. 

 

RESOURCES 

Resources that need to be consulted include the County Extension Agent, the Extension 
Specialist for Fruits and the Extension Specialist for Vegetables. 

 

CONCLUSION 

There is a need for farm operations to diversify.  Do your research before you make a decision. 
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Effect of Row Cover on Leading Plasticulture Strawberry Varieties 
 

Stephen Eaton, Larry W. Martin 
Research Associates 

University of Arkansas Vegetable Substation 
Kibler, AR 

Stephen Eaton is a native of Arkansas.  He holds B.A. and M.S. degrees in Horticulture from the 
University of Arkansas, Fayetteville.  He has worked in the University system for the past twenty-
two years, and has been at the Vegetable Substation since 1984.  

 

In both Arkansas and Oklahoma, there has been an expansion of commercial and pick-your-own 
strawberry fields.  These strawberries are grown on plastic mulch as an annual crop, planted in 
the fall, and harvested in the spring.  The plants are then discarded after harvest and the 
process starts over again in the fall. 

 

With this type of strawberry production, there are risks involved, with the greatest being weather. 
 Fall temperatures determine how fast plants develop.   Freezing temperatures in the winter 
determine the survival of the plants.  Spring temperatures determine the survival of flower and 
fruit buds, number of berries, and quality of fruit.  Row cover helps reduce the effect of freezing 
temperatures in the winter and provides frost protection in the spring. 

 

A strawberry study was planted in the fall, 2001 at the University of Arkansas Vegetable 
Substation, Kibler, AR to determine yields of four varieties, early and late planting dates, and the 
effect of row cover on plant survival and berry production. 

 

The test was planted on a Roxanna silt loam soil type with a fertilization rate of 450 pounds per 
acre of 10-20-10, pre-plant incorporated.  The plastic was laid on raised beds and a fumigant 
mixture of methyl bromide and chloropicrin was applied under the plastic.  The plants were 
transplanted through the plastic in plots 20 feet long with plants at 12-inch spacing and two rows 
of plants to each bed.  Planting dates ranged from the last week in September to the second 
week of October.  When foliar analysis indicated, supplemental fertilization was applied through 
the drip irrigation system.  The four varieties of strawberries planted were Camerosa, Chandler, 
Gaviota, and Sweet Charlie. 

 

Row covers come in different types: lightweight, medium weight, heavy, and extra heavy weight, 
with variations in between.  These row covers will provide frost protection from two to eight 
degrees below freezing.  The medium weight to heavy weight is recommended for over-wintering 
strawberries in moderate to cold climates.  These two types are also good for late season frost 
protection and can be used with overhead irrigation for additional protection.  The estimated cost 
per acre for row covers range from $600.00 to $1,900.00 per acre.  
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The objective of this trial was to cover two of the four replications of strawberry plants when 
temperatures were predicted to be fifteen degrees or below, and remove the cover when 
temperatures rose to above freezing.  The plots were also covered in the spring after bud 
formation and flowering when there was a threat of frost.  For this test, row cover of a light to 
medium weight was used.  In mid-March, an overhead irrigation system was installed for frost 
protection over the entire plot.  Both row cover and irrigation was used for frost protection on two 
replications.  Harvest began on April 22 and continued through May 24.  Row cover was put over 
the berries on the following dates when temperatures reached fifteen degrees or below:  January 
3 – 14 degrees; March 3 – 8 degrees; and March 4 – 11 degrees. 

 

Ten plants out of each plot were harvested and the berries were weighed, and graded.  
Following harvest, five of the harvested plants were pulled out of each plot, and the number of 
crowns were counted and averaged in each variety. 

 

TABLE 1:  TOTAL MARKETABLE BERRIES 

 CAMAROSA CHANDLER GAVIOTA SWEET 
CHARLIE 

COVERED 487 1375 558 934 

UNCOVERED 444 786 450 966 

 

Camerosa, Chandler, and Gaviota all had an increase of marketable berries on the covered row. 
 Camerosa increased from 444 to 487, Chandler from 786 to 1375, and Gaviota from 450 to 558 
berries, or a 9.7%, 38%, and 24% increase respectively.  Sweet Charlie showed an opposite 
trend with the covered plots having a decreased number of berries, 966 to 934, or a decrease of 
3.5%. 

 

 

TABLE 2:  TOTAL MARKETABLE WEIGHT 

 CAMAROSA CHANDLER GAVIOTA SWEET 
CHARLIE 

COVERED 10701 13773 7711 9629 

UNCOVERED 9421 8773 5617 9608 

 

All varieties, but Sweet Charlie, showed an increase in weights on the covered plots.  Camerosa 
increased from 9,421 pounds per acre to 10,701, Chandler from 8,773 to 13,773 and Gaviota 
from 5,617 to 7,711, or an increase of 13.5%, 57%, and 34.7% respectively.  Sweet Charlie 
showed little difference between covered and uncovered plots. 
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TABLE 3:  CROWN COUNTS 

 

VARIETY COVERED UNCOVERED 

CAMAROSA 5.10 4.70 

CHANDLER 4.75 4.25 

GAVIOTA 3.75 3.50 

SWEET CHARLIE 3.50 3.25 

 

All varieties showed an increase in crowns when the rows were covered.  Camerosa showed an 
increase of 8.5%, Chandler 11.8%, Gaviota 7.1%, and Sweet Charlie 7.7%. 

 

CONCLUSIONS 

 

Row cover increased the total number of berries per acre on all varieties except Sweet Charlie, 
which showed a slight decrease. 

 

Row cover increased the total marketable weight on all varieties, with Sweet Charlie showing 
only a slight increase. 

 

Rows covered indicated a slight increase in the number of crowns produced per plant. 

 

Row covers may not be practical for every strawberry grower.  The cost of the row cover, labor, 
and feasibility of application may be more than the benefits. 

 

More testing needs to be done to verify these results. 
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Direct Marketing and Value-added 
 

Michael Thomsen 
Assistant Professor 

Dept. of Agricultural Economics and Agribusiness 
University of Arkansas 

 
Introduction 

 My purpose today is to raise some ideas relative to the potential for value-added 
products made from locally grown produce that can be sold through farmers’ markets or other 
market channels.  I first want to outline some general consumer trends relating to the food 
system in general and produce consumption in particular.  Secondly, I want to summarize some 
findings about consumers who visit farmers markets and what implications these findings may 
have for introduction of value added products.  Finally, I want to briefly touch on recent growth in 
the number of new value-added cooperatives as another possible avenue of commercialization. 

 

Consumer trends and value added 

A commonly cited series is the food-marketing bill computed by the USDA.  This series tracks 
the portion of the consumer food dollar that reflects the farm value of the food purchase and the 
portion that reflects the value of services that take place after products leave the farm gate.  
These services include transportation, labor, packaging, and the like.  In 1955, farm value 
accounted for 35 percent of the food dollar.  In 2000, farm value had fallen to 19 percent of the 
food dollar  (USDA Economic Research Service).  The declining farmer’s share of the food dollar 
primarily reflects the growth in value-added activities being performed in the food system.  In 
short, the things consumers once did the kitchen are now being performed by a food industry 
firm.  That is, consumers are shifting their spending patterns by buying fewer time intensive 
goods (e.g., raw ingredients to make a home meal from scratch) and are buying more 
expenditure intensive goods (e.g. products that are already processed and require minimal in-
home preparation) (Senauer, Asp, and Kinsey).   

 

I would interpret the USDA marketing bill to indicate that the major source of revenue growth in 
the food system has been and continues to be value-adding services.  In a relatively wealthy 
economy like that of the United States, it is difficult to find growth by encouraging the 
consumption of more calories.  The human stomach has a limited capacity and once a daily 
supply of 2000 to 2500 calories is secured, interest in additional food consumption drops 
substantially.  It is much easier to find growth by coupling services to food items.  This is 
especially true as earnings potential increases and consumers are increasingly willing to spend 
money in order to conserve time that can be spent in the workforce or in leisure activities.   

 

That said, produce crops are one area where we have seen substantial consumption growth in 
the sense that fruits and vegetables are gaining in consumer diets relative to other food 
products.  In the United States, per capita consumption of fruit and vegetable products reached 
711 pounds in 1997.  This represents a 20 percent increase over consumption levels in the early 
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1980's.  Not only are consumers choosing diets higher in fruit and vegetable products, they have 
access to a broader array of products than at any time in history (Putnam and Allshouse).   

 

Despite this growth, market access remains a major constraint facing small produce farmers.  It 
has been noted that small producers have difficulty serving mainstream market channels due to 
the difficulty of supplying a sufficient volume of uniform quality product (Brooker, Eastwood, and 
Gray; Adrian, Brooker, and Free; Brooker, Adrian, and Free).  Other marketing problems are 
related to the fact that produce items are perishable and subject to seasonal production 
patterns.  Surplus production during peak seasons often results in low returns for produce sold 
on the fresh market and spoilage losses.  Finally, tighter vertical linkages have formed between 
the different stages of food production and distribution in fruit and vegetable marketing channels. 
 Many small operations lack the financial and human capital resources to adopt the 
sophisticated supply chain management techniques required to be viable participants in an 
increasingly centralized marketing system (Epperson and Estes). 

 

Increasingly, small farms are relying on farmers’ markets or other direct marketing options as an 
outlet for their horticultural crops.  At the national level, the number of farmers’ markets has 
grown by 79 percent during the past seven years and farmers’ markets are the only market 
outlet for 19,000 farms (USDA Agricultural Marketing Service).  Direct marketing outlets are of 
even more importance in our region given the predominance of small, family-owned operations.  
Detailed information about the importance of direct marketing regionally is unavailable, however, 
a study of fruit and vegetable growers in Oklahoma conducted in the late 1980’s found that 
nearly 90 percent used some form of direct marketing (Henneberry and Willoghby). 

 

The growth in direct marketing is one way small producers have tapped into the growing market 
for fruit and vegetable products.  The most recent statistics indicate that there are 27 farmer’s 
markets operating in Arkansas and 25 in Oklahoma (USDA Agricultural Marketing Service).  
Despite the growth in direct marketing opportunities, farmers are still faced with highly perishable 
crops and low prices that result from surplus production.  An inability to find markets for produce 
during peak seasons results in waste either in the form of produce left in the field or spoilage 
after harvest.  A main question is whether value-added, another main source of food industry 
growth can supplement direct marketing of fresh products and help to alleviate these problems. 

 

Potential for value-added 

There are two reasons why farmers’ markets have potential as outlets for value added products 
that can be commercialized on a small scale.  The first is market access.  At farmers’ markets, 
local producers already have direct, and usually exclusive, access to final consumers.  The 
second reason relates to the interests of consumers who visit farmers markets.  A number of 
studies have characterized farmers’ market customers in various regions of the country.  Some 
modal conclusions from this research are that consumers that visit farmers’ markets generally 
have higher than average income levels and associate farmers’ markets with produce that is of 
superior quality (Wolf; Kezis et al.; Eastwood, Brooker, and Gray).  Other studies suggest that 
consumers place value on peripheral benefits such as an assurance that produce is grown 
locally and/or satisfaction in the knowledge that their food dollar is helping a local farmer 
(Gallons et al.).  The combination of these factors – high-income customers, high quality 
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produce, and peripheral product benefits – suggests attractive price points for value-added 
products made from local horticultural crops. 

 

A more prominent role for value added products could also strengthen farmers’ markets 
themselves.  The first way is by enhancing variety and selection.  Secondly, converting 
perishable produce into something storable and further processed provides an opportunity for 
vendors to participate in the market for a longer period of the year, especially for those growing 
highly seasonal crops.  Earlier studies have shown that more variety and a larger number of 
vendors help to increase the frequency of customer visits to farmers’ markets (Eastwood). 

 

There is little empirical evidence on the role of value-added and income of produce growers.  I 
am only aware of one study that examined this issue.  This study found that growers involved 
directly in value-added activities were 15 percent more likely to have above median incomes per 
acre and 8 percent more likely to have incomes per acre above the 75th percentile 
(Govindasamy, Hossain, and Adelaja).  One way value-added products can enhance income 
opportunities for small producers who sell their products through farmers’ markets by providing 
an outlet for produce that is cosmetically unsuitable for the fresh market or produce that is in 
excess of what can be sold on the fresh market.  Information on the value of produce lost at 
farmers’ markets is not available.  However, one study conducted during the mid 1970’s found 
that 60 percent of farmers’ market vendors either destroyed excess produce or fed it to livestock 
(Brooker and Taylor).  As mainstream outlets for fresh market produce have become less 
accessible to farmers, the problem of finding market outlets for surplus production has 
intensified.  Value-added product opportunities can facilitate orderly merchandising of produce 
crops throughout the year and the possibility of storage into the next. 

 

Value-added cooperatives 

In many parts of the country, especially parts of the upper-Midwest, farmers are establishing new 
cooperatives specifically for value-added ventures (Patrie).  These “new generation 
cooperatives” use innovative equity structures and follow membership policies that are different 
from many of the established supply and marketing cooperatives serving farmers in the mid-
south and southern plains.  A new generation cooperative is formed to meet the needs of a 
specific value-added market.  Some features of new generation cooperatives are as follows 
(Fulton).  At the time of cooperative formation, members contribute equity capital by purchasing 
shares in the cooperative.  Each share obligates the member to deliver a certain amount of a 
farm product to the cooperative.  In addition to representing equity in the cooperative, the share 
is a contract between the cooperative and the member and provides an outlet for the farm 
product and ensures that an adequate amount of the product is supplied to keep the cooperative 
at full capacity.  Another main difference from some of our traditional cooperatives is that 
membership is closed in that the ability to use the cooperative is restricted to those that 
purchased shares at the time of its formation with new members being added only in the event 
of an expansion (and sale of additional shares) or the purchase of an existing member’s equity 
rights to the cooperative.   

 

Unlike a proprietorship, liability is limited to the initial investment in the cooperative, and hired 
management rather than the farmer assumes the day-to-day responsibilities of operating the 
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value-added enterprise.  New generation cooperatives do typically require a non-trivial 
investment by their members to get started.  In a recent survey new generation cooperatives, 
Merrett and Walzer found that on average members provided 53 percent of the start-up equity 
capital, private lenders accounted for 26 percent, and the remaining capital was sourced through 
development grants and loans.   

 

Concluding thoughts 

 

Expansion into a value-added enterprise is certainly a weighty decision that requires careful 
planning and consideration of inherent risks.  Information generated by land grant universities 
can be a useful starting point in addressing these considerations (see Brown et al.; Howard and 
Brady).  Farmer involvement in a value-added venture is most justifiable when the activity 
supplements the production and marketing systems that are currently in place allowing for 
greater returns to farm assets.  Otherwise, a value-added enterprise is nothing more than 
another investment alternative and it is more likely that the risks will outweigh the returns.   
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Succession cropping of vegetables in microirrigated plasticulture systems has the potential to 
increase revenue for limited resource farmers.  Unfortunately, insect pressure, disease incidences, 
and drought are often magnified in the late summer to early fall growing seasons in much of the 
Southeastern U. S.  Recently released transgenic cultivars of insect resistant (Bt) sweet corn and 
viral resistant zucchini and yellow straight neck squash have the potential for reducing risk and 
pesticide use for late planted succession crops.  Field trials at the University of Arkansas at 
Monticello/University of Arkansas Southeast Research and Extension Center at Monticello, 
Arkansas were conducted to evaluate the potential for transgenic cultivar use in succession 
cropping of squash following sweetcorn and sweetcorn following tomato. 
  
Tomato and sweet corn were planted on 12 April 2002 in raised, black plastic, micro-irrigated 
beds.  Sweet corn planting configuration consisted of two rows per bed at 12 inches width and 8 
inches offset seeding rate and a 75 seed per plot planting rate.  Sweet corn cultivars were ‘GSS 
0966’, a Syngenta line with the Bt cry1(A)b gene; ‘Prime Plus’, a non Bt line with 80 percent 
similarity to GSS 0966; and G90, a local check.  The experimental design was a randomized 
complete block with six replications.  No insecticides were applied for either the spring or fall 
crops of sweet corn.  The tomatoes were part of a separate cultivar evaluation study.  At the end 
of the spring crop, the tomato and sweet corn residue was deposited between the beds for mulch. 
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 Squash transplants were set out on 31 July 2002 following the sweet corn and the fall sweet corn 
crop was planted on 9 July 2002 following the spring tomato crop.  Squash cultivars were 
segregated by species in a randomized complete block design with five replications.  Yellow 
straight neck cultivars evaluated were ‘Conqueror III’, a triple construct with resistance to Papaya 
Ringspot Virus (PRSV), Zucchini Yellow Mosaic Virus (ZYMV), and Watermelon Mosaic 
Virus (WMV-2); and ‘Lemondrop’, a closely related non-transgenic line.  Tensiometers were 
used to schedule irrigation at 35 mb threshold.  Fertilizer amendments were a combination of 
pre-plant incorporated and injected for the spring crop, and all injected nutrients for the fall crop 
(Table 1). 
 
Insect damage was almost negligible for all sweet corn cultivars in the spring crop (Table 2).  
Stands were less for the July planting, possibly due to high temperatures under the mulch and/or 
fireant injury.  Spring yields and ear quality were similar between cultivars in the spring crop, but 
severe losses occurred in the fall crop (Table 3).  If insecticides had been applied, the ear damage 
may have been less, but the poor stands achieved would have reduced yields significantly 
compared to the spring crop.  Plant stands of the transgenic cultivar were less than the non-
transgenic, and corn earworm damage greater than corn borer damage in the fall crop.    
 
Late season squash yields were high and viral disease incidence was negligible for all cultivars 
(Table 4).  The squash harvest period exceeded seven weeks and often required daily harvests 
due to the vigorous growth.  No advantages were observed for the transgenic zucchini cultivar in 
2002, but the yellow squash transgenic, ‘Conqueror III’, nearly doubled the yields of the non-
transgenic line, ‘Lemondrop’.   Fall succession crops of squash show potential for increasing 
revenue.  Severe insect pressure from corn earworm, corn borers, armyworms and stand losses 
are obstacles we observed for success in late planted sweet corn crops.    
 
Table 1.  Fertilizer applied in 2002. 
crop Method        source date   N   P   K 
    ----  kg  ha-1  ----   
Spring Preplant 13-13-13 homog. 4/10 25 25 25 
 Injected 34-0-0  5/13 25 0 0 
 Injected 34-0-0 5/21 25 0 0 
       
Fall Injected 20-20-20 Peters® sol. 7/15 25 25 25 
 Injected 34-0-0 8/4 25 0 0 
 Injected 34-0-0 8/9 25 0 0 
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Table 2.  Sweetcorn stand and insect damage, 2002.   
cultivar    plants/75 seeds % earworm damage % borer damage 
 Spring Fall Spring Fall Spring Fall 
Prime Plus 57 30 0 89 0 14 
GSS 0966 46 27 0 17 0 1 
G90 
 

63 45 0 91 0 28 

LSD.05 12 9 NS 9 NS 13 
 
 
Table 3.  Sweetcorn performance, 2002. 
cultivar no. ears/3 m row    kernel fill/a   ear damage/b 

 Spring Fall Spring Fall Spring Fall 
Prime Plus 116 17 9.0 7.2 2.3 4.1 
GSS 0966  162 80 8.8 8.7 1.1 1.7 
G90 157 104 8.5 6.6 1.2 3.6 
/aKernel fill: 0 = none, 10 = 100%. 
/bEar damage: 0 = none, 5 = 80%+ ear length. 
 
 
Table 4.  Fall squash yields, 2002. 
species cultivar fruit/plant ave. length ave. wt/fruit 
         - cm -        - g - 
yellow Conqueror III 105 19.2 157 
 Lemondrop  56 17.4 148 
     
zucchini Independence 32 17.9 224 
 Senator 27 26.0 233 
 



 

 74 

A Review of the History and Technology of Seedless 
Watermelons 

 
Dr. E. Glen Price, President 

Sugar Creek Seed, Inc. Hinton, Ok. 
 
 Seedless watermelons have rapidly gained market share since the late 1980’s, when 
they were considered a novelty, to their present level of over half of the watermelons marketed.  
Some estimates are higher.  Some locations have confirmed over seventy five percent share.  
Both coasts of the United States consume higher percentages of seedless than does the 
heartland.  Some countries abroad have higher per capita consumption than the U.S.  

   

History 

 Triploid hybrid watermelons were invented in the mid 1940’s by Professor Hitoshi Kihara 
of Kyoto University, Japan (Kihara, et al. 1947) and were fully reported in English later. The 
English version (Kihara, 1951) was named a Classic Paper in Horticultural Science and in 
publishing it with other classics, ASHS included an introduction by Dr. O.J. Eigsti, of Indiana 
(Janick, ed. undated). This very personal account of the history of triploid watermelons is 
enlightening on many levels.  Eigsti had made it possible for Kihara’s design for seedless 
watermelons (triploid hybrids) by discovering that colchicine (extract from fall crocus) doubled 
the chromosome numbers in onion root tip cells some years earlier in Cold Spring Harbor, New 
York (Eigsti, 1938). Eigsti and Kihara together should be credited with the basis of the seedless 
industry.  Eigsti was instrumental in commercialization of seedless watermelons through 
breeding and development, also.  Triploid hybrids became mainstream after Eigsti’s company, 
American Seedless, joined the Sunworld group from California in forming American Sunmelon. 
Bruce Price was part of American Seedless when the venture started and on the original 
management team for American Sunmelon. I was director of research for ASM for ten years.  
ASM is now a part of Syngenta.  

 

Technology 

 Normal seeded watermelons are diploid with two sets of eleven chromosomes (2n=22) 
and reproduce by combining pollen and egg each with one of these sets.  Colchicine has been 
used to double the base number to four sets of eleven (2n=44).  These tetraploids generally 
reproduce with lessened fertility, but maintain their kind by breeding true--with exceptions.  
When tetraploid plants are pollenized by diploids, the fruit contain seed with triploid embryos.  
Kihara reasoned that these would produce plants that were sterile both in pollen and egg cells 
and if pollinated by diploids this second generation, would produce seedless fruits because of 
the female sterility. Upon experimentation, many obstacles had to be negotiated.  Yet, in fact, the 
methods described by Kihara are by in large what exist in today’s industry still trying to control 
the problems mentioned over fifty years ago.  Fortunate for the industry, there is genetic 
variability upon which to select, so real progress has been made.  Most of the delay in applying 
these genes more appropriate for the new production demands was due to the slower rate of 
segregation in tetraploids than in diploids. 
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 Advances in generating populations of tetraploids have come from several areas.  Other 
chemicals used to block the mitotic process resulting in tetraploid somatic cells, culture of 
cotyledons, heat stress to meristems, etc. have added tools for recovery of raw tetraploids which 
may or may not be useful. Chromosomal translocation has been used in watermelon breeding 
for the purpose of seedlessness (Oka, et al, 1967).  Genetic male steriles exist in the genus and 
are sometimes interesting.  

 

 For those interested in more thorough study, included below are some general 
references on colchicine, polyploidy, and what can be expected--or possibly that which may not 
be anticipated. 

     

Discussion and Summary 

 Over fifty years ago, Hitoshi Kihara was the inventer of  the triploid hybrid watermelon 
and its production system widely used today.  This Japanese technology was built on an earlier 
discovery by O.J. Eigsti of  Indiana that colchicine interrupts mitosis and may result in somatic 
cells with double the chromosome number.  These two individuals are most responsible for 
seedless watermelon development.  Triploid watermelons made market share gain after 1987.  
The forty year lag in use of the technology can mostly be explained by lack of commercial quality 
in the fruits of triploids until the l980’s.  

  

 Kihara was an advanced thinker in many ways and even reported grafting of Citrullus 
onto Cucurbita, wondering about the effect on seedlessness (Kihara, 1951). Today, grafting is 
the mode of production for watermelons in Japan, Korea and to a lesser extent in Spain and 
Israel.  Other scholars paving the way for the seedless watermelon industry include: C.V. 
Andrus, Warren Barham , and Billy Rhodes.  Classic breeders such as Charlie Hall and Jim Crall 
added valuable germplasm with commercial quality fruit. We build on the foundations of others.  
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 Watermelons are a popular snack, desert and salad bar item, valued for their sweet 
flavor and crisp texture. They not only taste good, but they are also good for us. Recently, the 
health benefits of consuming watermelon on a regular basis have come to the forefront with the 
realization that red-fleshed melons are quite high in the nutraceutical component lycopene. 
Lycopene imparts the characteristic red color in red-fleshed watermelons (yellow- and orange-
fleshed watermelons contain little to no lycopene) and in some red colored fruits. It fits the 
designation “nutraceutical” (a biologically produced compound which enhances human health) 
by acting as an antioxidant thus blocking the first steps in cancer initiation (Bramley, 2000). 
Adequate levels of lycopene in the blood stream appear to reduce the risk of heart attack and 
stroke (Rissanene et al., 2001) and dietary intake of about 10 mg lycopene per day resulted in a 
decreased risk of prostrate cancer (Giovannuci et al., 1995). Lycopene can also be used as a 
natural source of red pigment for processed products. Tomato paste has been used as a 
lycopene-containing food colorant (Sadler et al., 1990) and tomato powders have been 
considered for lycopene fortification of foods (Lavelli et al., 2001). In almost every case, the 
source of lycopene for use in foods and even in lycopene supplement capsules has been 
tomatoes and tomato products. Since watermelons can contain a higher lycopene concentration 
on a fresh basis [30 to 75 µg/gm red flesh (Perkins-Veazie et al., 2001), with certain cultivars 
above 90 µg/gm red flesh] than tomatoes (9 to 42 µg/gm tomato fruit), it stands to reason that 
watermelons should enjoy some of the share of the lycopene nutraceutical market. 

 Our watermelon lycopene project focuses on development of alternative agricultural 
systems for lycopene production, as opposed to conventional fresh market systems. A source of 
watermelons for lycopene production could be usable culls following fresh market harvest, or the 
entire field of watermelons if fresh market prices fall to a level favoring a nutaceutical market 
especially  if a specialty high lycopene selection is grown. The cropping and handling steps 
necessary for this alternative nutraceutical market are driven by lycopene production (measured 
in grams per acre) and stability, and no longer by melon size, melon shape, melon sweetness or 
melon yield per acre. In a typical conventional watermelon production system for fresh market, 
harvest is by hand and handling steps are designed to minimize scuffing of the rind. Extra 
handling steps may be necessary to remove defective harvested melons (hollow heart, for 
instance), and handling to minimize water loss and maximize sugar retention is essential for 
maintaining harvested weight and edible quality.  Harvest labor costs figure prominently into 
overall production costs, and melons may be left in the field due to too high harvest costs, too 
low selling price, or both. Although it is too early in our project to validate, mechanical harvest 
may be feasible for a watermelon lycopene production system. Melon appearance in terms of 
size or shape may have little influence on eventual lycopene quality or yield. For an alternative 
lycopene market the rinds, seeds (if present), water and sugar are all waste products, and 
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radically different handling systems will be necessary to separate lycopene from these waste 
products. 

 The focus of our research at this early stage is on separation and concentration of 
lycopene from watermelons, to evaluate the feasibility of watermelons as a source of lycopene 
for nutaceutical markets. Red melon flesh was removed from the rind, homogenized and then 
filtered. The liquid which passes through the filter (the filtrate) is red colored and a high lycopene 
red precipitate settles to the bottom of the container if allowed to settle overnight. Rather than 
wait overnight for lycopene to settle out of solution, we used a centrifuge to spin down the 
lycopene into a red pellet, rinsed the pellet with an equal volume of water and then re-
centrifuged to re-pellet the lycopene and discard 

the sugar with the water. The solid material 
which would not pass through the filter (the filter cake) was also red in color. We followed melon 
lycopene content and sugar concentration from the whole melon though the filtration and 
centrifugation steps, and results are shown for lycopene in figure 1 and for sugar in figure 2, for 
two cultivars (‘XIT 101' was a seeded type and ‘Sugartime’ was seedless). 

 

Figure 1. Lycopene distribution during melon Figure 2. Sugar distribution during melon  

 filtration and filtrate water rinsing for   filtration and filtrate water rinsing for 

 two watermelon cultivars.     two watermelon cultivars. 

 

As can be seen in figure 1, the filtrate and the filter cake contain substantial amounts of 
lycopene, and recovery of lycopene from the filtrate by centrifugation (pellet, no rinse) results in 
loss of approximately ½ of the lycopene. Of this ½, we can only account for 10 to 20 percent 
retention by the serum which was decanted after centrifugation, suggesting that lycopene may 
be degraded rapidly in the cellular liquid matrix. One of our future research priorities will be to 
evaluate ways to prevent this loss. Rinsing of the pellet effectively removed sugar (figure 2), with 
minimal additional loss of lycopene (figure 1; pellet, 1 rinse). Without removal of residual sugar, 
the lycopene product dries to a hard consistency (very much like rock candy) which is difficult to 
handle and use in commercial products. Since the filter cake also contains a substantial 
proportion of lycopene, we will also investigate water rinsing as a means to remove sugars and 
use as a lycopene fortification powder. 

 Earlier in this paper we suggested that high lycopene cultivars might provide a more 
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profitable alternative if watermelons were produced for nutraceutical lycopene markets. For the 
two cultivars used above, ‘XIT 101' was lowest in melon lycopene content (about 120 mg 
lycopene per melon), followed by ‘Sugartime’ (135 mg lycopene per melon). ‘Hazera 6009' is a 
specialty high lycopene watermelon, with a melon lycopene content of almost 180 mg lycopene 
per melon. We plan to evaluate lycopene production potential for high lycopene cultivars such as 
‘Hazera 6009' to determine their potential positive impact on watermelon nutraceutical 
production systems. 

 At the point we have progressed to 
today, how feasible is watermelon 
lycopene production? To demonstrate 
feasibility, I will take the worst case 
(recovery of a rinsed pellet only, 
representing 15 % of the total lycopene in 
the watermelon using the unrefined 
procedures we currently have) and the 
best case (recovery of all of the lycopene 
from the watermelon). Figure 3 shows total 
production and production from the rinsed 
pellet, for the three cultivars I have referred 
to above. 

 
 
 

Figure 3. Lycopene yield for three watermelon cultivars. “Total” refers to melon lycopene content 
prior to processing, and “purified” refers to a de-sugared pellet from filtrate only. 

 
Lycopene is currently produced from tomato and marketed as LycoRed, with a retail price of $32 
per gm and a wholesale price of $5 per gm. Using the wholesale price, potential income from 
total lycopene production ranges from $1,285 to $575 per acre, depending on cultivar. Purified 
production is much lower, ranging from $195 to $85 per acre, depending on cultivar. 

 Our priorities in the near future will be to develop handling steps which result in increased 
lycopene yield per melon. Developing a de-sugaring process for the filter cake will result in 
increased overall yield, since over ½ of the melon’s lycopene is retained in the filter cake (figure 
1). We will also develop means to stabilize the lycopene in the filtrate to prevent losses during 
the precipitation process. Food safety issues will also be an important component, especially if 
mechanical harvesting of some partially rotted melons is to be practiced. Additional extraction 
steps may be necessary to overcome food safety issues, and will be explored as needed. In the 
longer term, a watermelon lycopene production system will require dramatic changes in melon 
harvesting and handling, and we are initiating development of production, harvesting and 
handling systems to complement the nutraceutical lycopene production process for 
watermelons. Development of a stable marketing venue will be key to success, and as we 
produce prototype commercial products we will explore these alternative marketing 
opportunities. 
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Watermelon Weed Control Studies for 2001 and 2002 
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During 2001 and 2002 six different weed control studies were conducted on watermelons.  
Seven different materials including Sandea (halosulfuron- methyl), Curbit (ethalflurilin), Alanap 
(naptalam), Prefar (bensulide), Command (clomazone), Spartan (sulfentrazone) and Strategy 
(clomazone + ethalfluralin) were tested separately or in combination with one another.  Data 
recorded in the studies included phytotoxicity (crop damage) to watermelon crops and 
subsequent crops planted back in the plots, efficacy (weed control) and yield.  Generally the 
majority of herbicide treatments had significantly higher levels of crop damage when compared 
to the untreated checks, but in five out of the six studies, a majority of herbicide treatments out 
yielded the untreated checks.  Weed control was significantly higher for a majority of herbicide 
treatments compared to the untreated check in all of the studies.  Damage to subsequently 
planted crops was recorded for spinach, cabbage, broccoli and wheat.  Recorded damage was 
highest for spinach and ranged from 8 to 100 percent in the two studies where crops were 
planted back within one to two months.  Damage to subsequent crops planted 16 months after 
the application of Sandea exhibited no damage.   
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Options for broadleaf weed control in cowpea (Vigna unguiculata L.) are limited.  Of the 
herbicides currently labeled for use in cowpea (Table 1), metolachlor, trifluralin, and sethoxydim 
are excellent herbicides for grass control.  Imazethapyr also provides some grass control in 
addition to its activity on broadleaf weeds.  Trifluralin and metolachlor  provide some 
preemergence control of Amaranthus species, but not enough for full-season control.  Bentazon 
(Basagran®) controls common cocklebur, prickly sida (Sida spinosa L.), and smartweed, but has 
a narrow spectrum of activity.  The most  popular herbicide program for cowpea is metolachlor + 
imazethapyr or trifluralin + imazethapyr.  Repeated use of imazethapyr (Pursuit®) has led to 
weed resistance (e. g. Amaranthus spp.) in soybean production in many cases and is expected 
to happen also in cowpea.  Populations of Palmer amaranth (Amaranthus palmeri S. Wats.) 
(Sprague et al. 1997), common cocklebur (Xanthium strumarium L.) (Sprague et al. 1997),  
common sunflower (Helianthus annuus L.) (Al-Khatib et al. 1998), common waterhemp 
(Amaranthus rudis Sauer) (Foes et al.1998), and redroot pigweed (Amaranthus retroflexus L.)  
(Ferguson et al. 2001) have developed resistance or cross-resistance to imazethapyr.  The 
recent approval of imazamox (Raptor®) for use in cowpea adds another broadleaf herbicide to 
the list, but imazamox has the same mode of action as imazethapyr and will not solve the weed 
resistance issue.  There is a need for additional broadleaf herbicides with a different mode of 
action to prevent the development of herbicide-resistant weeds.  Acifluorfen (Blazer®) is a good 
option because it has been used routinely as a premix with Basagran in soybean to control a 
broad spectrum of broadleaf weeds. 

 

To expand the herbicide options for broadleaf weed management in cowpea, studies were 
conducted at the Vegetable Substation in Kibler, Arkansas starting in 2001 to develop cultivars 
with herbicide tolerance.  Studies include whole-plant selection of advanced cowpea breeding 
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lines for tolerance to Ultra Blazer® and replicated experiments involving selected Blazer-tolerant 
lines.  A total of 100 advanced breeding lines were screened over two years (2001 and 2002).  
In 2002, seven tolerant lines chosen from the 2001 screening plus two commercial standards 
(Erect set and Early Scarlet) were planted in 4-row plots, 20 ft long, with four replications.  
Herbicide treatments included 1 lb ai/A Ultra Blazer, 2 lb ai/A Basagran, and untreated control.  
The whole experiment was broadcast-treated with Pursuit (0.062 lb ai/A) and Treflan (0.75 lb 
ai/A), preplant incorporated, to remove weed competition in all plots.  Postemergence herbicides 
(Basagran and Ultra Blazer) were applied at 4 to 5 trifoliates.  Treatments were arranged in a 
split strip block design to facilitate harvesting of cultivars/lines with different maturity periods. 

 

Visual injury ratings from Ultra Blazer 2 wk after treatment (WAT) ranged from 35 to 52% and 
that of Basagran was less than 10% (Figure 1).  Among the selected lines, Line 00-198 showed 
the highest injury from Ultra Blazer while 00-178, 00-265, and Erect set had injury ratings below 
40%.  Early Scarlet showed about 45% injury from Ultra Blazer treatment.  Crop injury at this 
level is difficult to accept commercially, but this is coming from a 4X rate of Ultra Blazer, which is 
normally used at 0.25 lb ai/A in soybean.  Cowpea totally recovered from Blazer injury and 
showed only up to about 25% yield reduction from this excessive rate (Figure 2).  The highest 
yield reduction was obtained from 00-561, although this was not statistically different from other 
lines/cultivars.  Yield reduction from Blazer was generally close to 0%, except for Erect Set and 
00-784, which numerically showed yield enhancement in the treated plot over the untreated.  
The only drawback from this high rate treatment is that cowpea maturity could be delayed by 
about 1 to 2 weeks.  All lines with tolerance to Blazer were also tolerant to Basagran.  In the 
2003 growing season, commercial rates of Blazer and Basagran will be tested to determine crop 
injury and yield reduction from normal use rates.  Yield potential of 00-198 was generally lower 
than that of the other lines (Figure 3) so this will be excluded from succeeding trials.  
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Table 1.  Herbicides currently labeled for cowpea. 

Herbicide family Common name Trade name 

Chloroacetamide Metolachlor Dual Magnum 

Dinitroaniline Trifluralin Treflan 

Benzothiadiazole Bentazon Basagran 

Cyclohexanedione Sethoxydim Poast 

Imidazolinone Imazethapyr Pursuit 

Imidazolinone Imazamox Raptor 

 

 
 

Figure 1.  Injury to cowpea from Ultra Blazer (1 lb ai/A) and Basagran (2 lb ai/A) treatments, 2 wk 
after application. Cowpea was sprayed at 4 to 5 trifoliate. LSD (0.05) =4.5 to compare 
lines/cultivars within one herbicide. 
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Figure 2.  Cowpea yield reduction (5 from Blazer (1 lb ai/A) and Basagran (2 lb ai/A) treatments. 
Herbicides were applied at 4 to 5 trifoliate. 

 

 
Figure 3.  Cowpea yield (g) averaged over herbicide treatments from two rows, adjusted to 60 
plants per row.  Pods were harvested using a combine, from the two middle rows of a four-row 
plot, 20 ft long, 36 inches apart. 
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Southernpea (cowpea) is an important processing crop in Arkansas and Oklahoma as well as 
the southeastern United States.  It is widely grown as a fresh-market vegetable an is highly 
prized by home gardeners.  It is high in protein, dietary fiber, and folic acid. 
 
The breeding program at the University of Arkansas was started by Dr. Watts but was turned 
over to Dr. Bowers in the early 1950s.  By nature, the plant is viney and sets pods over a long 
period of time.  As the breeding program progressed, the habit was changed to a bush plant-
type with no basal runners and concentrated pod set with the pods set above the foliar canopy.  
Since southernpea has always been an important processing crop for the region, quality of the 
processed crop has always been an integral part of the breeding program.  All of the cultivars 
released in the past 35 years have had good processing characteristics, such as freedom from 
splits and color stability of the eyes. 
 
‘Monarch Blackeye’ was the first cultivar from the program, released in 1957. ‘Crimson’ 
(Arkansas 83) was the first highly successful cultivar released by the program.  It was a 
browneye-type released in 1965 that had reduced vining, high yield, and excellent processing 
characteristics.  ‘Mekan’, a pinkeye released in 1967, was the first truly bush-type cultivar 
developed by the program, but it never became popular.  ‘Bush Purple Hull’, released in 1973, 
had better yield potential than ‘Mekan’ but never caught on with the industry primarily because it 
was very susceptible to bacterial blight.  ‘Elite’, released in 1978 was an excellent-quality cream 
that was well-accepted by the processing industry to fill the needs for a cream pea. ‘Erectset’, 
released in 1981, was the first truly erect-pod type developed by the University of Arkansas.  It 
was grown on a moderate scale by the industry because of the limited demand for a cream 
crowder. ‘Epoch’, a pinkeye released in 1984, has an excellent bush plant and good processing 
characteristics but was never overly successful because it was not a heavy yielder under some 
circumstances. 
 
In 1985 Dr. Bowers retired, and southernpea breeding was placed under Dr. Morelock’s 
direction. ‘Encore’, released in 1986, is a purplehull browneye that processed well and produced 
high yields but was not popular with processors because of its browneye.  However, it was 
popular with home gardeners and market gardeners because of its high shell-out percentage.  
‘Early Acre’, released in 1990, is a small-seeded cream that matures 7-10 days earlier than the 
industry standard,  ‘White Acre’.  ‘Early Acre’ has a small bush plant, which is superior to the 
viney-plant type of  ‘White Acre’,  and ‘Early Acre’ has excellent processing and culinary 
characteristics. 
  
In 1995 three cultivars were released by the breeding program.  ‘Excel’ is a bush, pinkeye 
purple-hull type.  It processed well, has good yield potential, and has met moderate success in 
the industry. ‘Arkansas Blackeye #1' is a high-yielding, bush-type blackeye with excellent 
processing characteristics that fills the need for a blackeye adapted to Arkansas and the mid-
South. ‘Early Scarlet’ is a high-yielding, red-podded pinkeye.  It produces a large bush-type plant 
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free of basal runners and has concentrated pod set that matures in 65 days under Arkansas 
conditions.  It has been well-received by the processing industry and in 2002 one local processor 
has shifted all of its ‘Eyed’ acreage to this cultivar. 
The southernpea breeding program will continue to emphasize high yield, good processing 
characteristic and superior plant characteristics in the various maturity groups of all the important 
horticultural types.   With this in mind  release  documents were submitted to the Experiment 
Station Release Committee in early December 2002 for the following southernpea breeding lines 
to be released as varieties. 
 
‘Empire’ has been widely tested under the designation 92-552.  It produces a large bush type 
plant with no basal runners.  The pods are produced near the top of the plant but the pods barely 
 extend above the canopy.  The pods are silver but produce a pink blush when the seed are 
mature green.  The seed are medium size with a bright white seed coat and bright pinkeye.  
Under Arkansas conditions ‘Empire’ is 7 to 10 days later than ‘Coronet’.  It is resistant to root 
knot nematode.  When planted at the optimum planting date (June 15-July 1) at the university of 
Arkansas vegetable substation at Kibler, Arkansas it has out yielded ‘Coronet’ by 25-30%.  
‘Empire’ has rated very well as a canned pea when compared to Coronet and other pinkeye 
purple hull varieties. 
 
‘Excel S’ (‘Excel Select’) is a single plant selection out of ‘Excel’ that was selected for tolerance 
to blackeye cowpea mosaic virus.  ‘Excel S’ was widely tested under the designation 87-435-68. 
 It has also exhibited resistance to iron chlorosis  which is attributed to high soil ph.  The 
chlorosis ratings were made in the Texas Wintergarden and the Rio Grand Valley on soil with ph 
8.0 and higher. 
 
‘Excel S’ produces a compact bush plant, from 18-24 inches tall with no basal runners.  The 
pods are deep purple, 8-9 inches long and shell easily at the green mature stage.  Flowering and 
fruiting are concentrated, with the pods produced at the top of the plant on medium-length 
peduncles.  The fruiting pattern facilitates hand harvest of immature pods or combine harvest of 
dry seed.  The seed has a bright pinkeye and is similar in size to pinkeye purple hull BVR but 
matures 3-4 days earlier under Arkansas conditions. 
 
‘Excel S’ produces an excellent processed product.  In consumer taste tests for samples canned 
by the Department of Food Science at the University of Arkansas, ‘Excel S’ was rated equal in 
processed quality to ‘Pinkeye Purple Hull BVR’ and ‘Coronet’. 
 
‘Empress’ was widely tested under the designation Ark 95-104.  It is a silver podded small cream 
with seed size very similar to ‘White Acre’.  The plants are a determinant bush with no basal 
runners, the pods and produced in the top of the plant in a very concentrated pattern thus 
producing a high percentage of seed maturing at the same time.  It processes (cans) very well 
producing a product equal to that of ‘White Acre’ but on a superior plant type that matures about 
7 days earlier that ‘White Acre’ under Arkansas condition. 
 
‘EPIC’  has been widely tested under the designation Arkansas 92-674.  It is an early maturing 
brown crowder that is produced on a bush plant with no basal runners and has a superior plant 
type to the viney habit of the industry standard brown crowder, Mississippi Silver.  ‘EPIC’ has 
concentrated set of bright red pods similar to Early Scarlet.  Processed quality of canned peas is 
equal to that of ‘Mississippi Silver’. 



 

 89 

Prescription Based N-Fertigation of Vine-Ripened Tomatoes. 
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Production of vine-ripened tomatoes (Lycopersicon esculentum) is a significant source of 
income for many limited resource farmers in Arkansas.  Due to the perishable nature of the 
commodity, gross revenue is highly sensitive to fruit yields, fruit quality and markets immediately 
following harvest.  Nitrogen management can have a significant impact on fruit yields, quality 
and harvest cycles.  Commercially grown tomatoes are cultured on raised, black-plastic 
mulched, micro-irrigated beds.  Nitrogen can be applied either pre-plant incorporated, injected 
through the drip-lines (fertigation), or combinations of pre-plant and injected.  Efficient N 
management can increase grower net returns and reduce N losses into the environment.  The 
primary objective of this research was to identify efficient N management strategies and the 
reliability of in-field petiole sap nitrate-N monitoring for optimum fruit yields and quality for vine-
ripened tomatoes. 

 

Field studies were conducted on the Roger Pace Farm near Monticello, Arkansas in the 2000, 
2001 and 2002 growing seasons.  Tomatoes (var. ‘Mt. Spring’) were grown on raised, black 
plastic mulched beds 5 ft apart with plants spaced 21 inches.  Each year, pre-plant applications 
of 45 lbs P2O5/acre as 0-46-0 and 90 lbs K2O/acre as 0-0-60 were incorporated prior to 
mulching.  In the 2000 growing season, a very severe outbreak of Tomato Spotted Wilt Virus 
(TSWV) reduced stands by over 60 percent, resulting in a lost study.  TSWV losses in the 2001 
and 2002 seasons were less than 16 percent.  Plots were comprised of six plants, with fruit from 
the middle two plants harvested three times a week and graded to U.S. No. 1 XL, U.S. No. 1 L, 
U.S. No. 2 and unclassified.  The experimental designs were a randomized complete block with 
four replications. 

 

In 2001, N treatments were applied all injected at season totals of 0, 60, 120, 180 and 240 lbs 
N/acre (mulched acre) applied once a week incrementally for ten weeks from either urea or 
ammonium nitrate.  In addition, a ‘prescription’ treatment was also added, which involved weekly 
monitoring of undiluted petiole sap nitrate-N of the most recently matured leaf using a hand-held 
Cardy® nitrate meter and injecting 20 lbs N/acre from ammonium nitrate when sap nitrate-N was 
within 50 ppm of the lower threshold of published sufficiency ranges (Hochmuth et al., 1999).  
Drip-line injections were accomplished using a manifold system to apply 60 oz of N solution to 
each plot, following by 2 to 5 hrs of mainline irrigation.   
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In 2002, combinations of pre-plant and injected N treatments from ammonium nitrate were 
studied.  Pre-plant plus injected treatments were 0, 60 and 120 lbs N/acre with either 0, 10 or 20 
lbs N/acre injected based on petiole nitrate monitoring.  Injected treatments were limited to 
season totals of 120 or 180 lbs N/acre from ten weekly incremental applications.  In 2002, the 
cooperator had established a very good stand of Austrian winter pea (Pisum sativum subsp. 
arvense) legume cover crop that was incorporated into the soil 10 days prior to bedding.   

 

In 2001, season total N rate applied of the prescription N treatment equaled that of the 
scheduled N treatment of 120 lbs N/acre (Table 1).  One degree of freedom contrast tests in a 
general linear model did not detect any yield or petiole sap nitrate-N differences between N 
sources (analysis not shown).  There were no significant differences in yields of U.S. No. 1 XL 
grade tomatoes for N treatments of 120 lbs N/acre or greater.  A 1 d.f. contrast test detected a 
significant difference (Prob > F 0.03) between the 0 and 60 lbs N/acre treatments versus the 
others.  Therefore, the optimal level of N fertilization in 2001 was 120 lbs N/acre applied in ten, 
weekly applications of 12 lbs N/acre, or in six injections of 20 lbs N/acre as determined from a 
‘prescription’ program.  At the beginning of harvest, a clear relationship between applied N and 
petiole nitrate N existed.  Petiole nitrate-N levels below 268 ppm at this stage were related to 
lower fruit yields. 

 

At the end of the 2002 season, there were no treatment effects on yields of U.S. No. 1 XL 
tomatoes (Table 2).  The excellent winter legume cover/green manure crop no doubt increased 
soil levels of mineralized N as evidenced by petiole nitrate-N levels on 14 May 2002 of 530 ppm 
for the 0 lbs N/acre treatment.  Recent studies have indicated that fruit yields of tomatoes are 
more related to petiole sap nitrate-N at early- to mid-fruit set than at late fruit set to harvest 
(Taber, 2001; Krusekopf, et al., 2002).  Since petiole nitrate-N levels for all treatments during 
early- to mid-fruit set in 2002 were above published sufficiency ranges, our data supports the 
value of petiole nitrate-N monitoring as an N management tool up to late fruit set growth. 
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Table 1.  Cumulative yields of U.S. No. 1 XL grade tomatoes during 2001 season. 
 
 

 
 

 
Cumulative Yield, by harvest time (day/month) 
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zAN = ammonium nitrate (34-0-0), UR = urea (46-0-0). 
yPrescription based treatment. 
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Table 2.  Cumulative yields of U.S. No. 1 XL grade tomato during 2002 season. 
 
 

 
 

 
 

 
Cumulative Yield, by harvest time (day/month) 
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Impact Statement 

     Eight tomato cultivars and advanced breeding lines were evaluated in 2002.  
‘Mountain Spring’, the industry standard in southeast Arkansas, was compared with 2 
cultivars recently introduced to the area, along with 5 cultivars/breeding lines that 
possessed resistance/tolerance to tomato spotted wilt virus (TSWV).  In the absence of 
a severe outbreak of TSWV, ‘Mountain Spring’ continued to perform well, as did the 
resistant cultivar, ‘BHN-444'. 

 

Background 

     Cultivar selection is very important to the fresh-market tomato industry in southeast 
Arkansas.  To remain competitive, the industry relies on the use of well-adapted 
cultivars that produce high yields of superior-quality fruit.  In 1992, ‘Mountain Spring’ 
was released by North Carolina State University and quickly became the industry 
standard because of its yields of high-quality fruit (Gardner, 1992).  In recent years, 
TSWV has become a severe problem, forcing many growers to search for new cultivars 
that possess resistance/tolerance to the disease.  One such cultivar is ‘BHN-444' which 
has shown good resistance, and has performed fairly well compared to ‘Mountain 
Spring’, although it has not graded as well (Cooper and Stark, 2001).   

     The purpose of this study was to evaluate 4 advanced breeding lines from the North 
Carolina State University program for yield and horticultural qualities as compared to 
‘Mountain Spring’ and ‘BHN-444'.  Also, two cultivars recently introduced into the area, 
‘R-440' and ‘R-449', were included in the study.  They are extended shelf-life cultivars, 
but do not possess resistance to TSWV. 

 

Research Description 

     This study was conducted at the Southeast Research & Extension Center (SEREC) 
at Monticello.  Basic cultural practices used by tomato producers in the area were 
followed.  Eight cultivars and breeding lines were compared in the test, including the 
standard ‘Mountain Spring’ and five cultivars/breeding lines reputed to be resistant to 
TSWV (Table 1).  Tomato seeds were planted on 27 February 2002, plants were 
transplanted from seedling flats on 14 March, and transplants were set in the field on 12 
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April. 

     Black plastic mulch and drip irrigation were used on beds 2 ft wide and 8 in. high.  
Plants were spaced 22 in. apart in the rows, which were 6 ft from center to center.  
Insects, diseases, and weeds were controlled using recommended practices, and 
plants were staked, tied, and pruned in a manner consistent with the area. 

     Fruits were harvested from 18 June through 8 July and graded in the following 
categories: 

1) extra large #1 (XL#1); 2) large #1 (L#1); 3) #2, and 4) #3/unclassified.  Marketable 
fruit was composed of the first three grades.  The experimental design was a 
randomized complete block containing four replications, and plots consisted of six 
plants. 

 

Findings 

     Total marketable yields ranged from 9.72 lb/plant to 5.10 lb/plant.  ‘BHN-444' 
produced the most marketable fruit followed by ‘Mountain Spring’ and ‘R-440' (Table 1). 
 ‘Mountain Spring’ yielded the most XL#1 fruit (5.39 lb/plant) followed by ‘R-440' (4.13 
lb/plant) (Table 1).   

‘BHN-444' produced the highest yield of #2 fruit (5.58 lb/plant) (Table 1).  Average fruit 
weight ranged from 9.32 oz (‘R-449') to 7.49 oz (‘BHN-444') (Table 2). 

     Overall, yields in this study were less than in previous studies (Cooper, 1999; 
Cooper, 2000; Cooper, 2002).  The standard ‘Mountain Spring’ continued to perform 
very well in comparison to the other cultivars/lines.  It graded a higher percentage of #1 
fruit than the others (81% of the marketable fruit). 

     The breeding lines from North Carolina State University did not perform as well as 
had hoped for.  However, three of the lines did exhibit resistance to TSWV ( it was 
found in this study and others that NC-0253 is not resistant to TSWV) (Table 3).  If 
TSWV continues to be a problem, resistance from these lines could prove to be very 
beneficial in the years ahead.  Additional studies involving these and other lines are 
planned for 2003. 
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                               Table 1.  Yields of tomato cultivars by grade, 2002.                                      
                                  ----------------------------- Lbs/Plant---------------------------------- 
Cultivar                         XL#1                  L#1                        #2                Total Marketable   
BHN-444 *      2.38 bc      1.76 a   5.58 a       9.72 a 

Mountain Spring 5.39 a  1.88 a   1.71 d       8.98 a 

R-440 **  4.13 a  1.52 a   2.40 cd       8.05 ab 

NC-023 *  1.64 bc   0.27 b   4.92 ab       6.83 bc 

NC-0253  2.18 bc  0.47 b   3.46 bc       6.11 bc 

NC-0256 *  1.20 c  0.35 b   4.52 ab       6.07 bc 

R-449 **  1.91 bc   0.23 b   3.40 bcd      5.54 c 

NC-0230 *  2.74 b  0.70 b   1.66 d       5.10 c 

                                                                                                                                                       
Means within a column followed by a different letter are significantly different as determined by 
Duncan’s multiple range test (P<0.05). 
* Resistant/tolerant cultivars to TSWV  ** Extended shelf-life cultivars  
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                 Table 2.  Yield and quality (total marketable) of tomato cultivars, 2002.                 
Cultivar                                  Lbs./Plant                   Fruits/Plant               Average Fruit Wt. (oz)   
BHN-444 *   9.72 a   20.08 a        7.49 c 
 
Mountain Spring  8.98 a   18.11 ab       7.92 bc 
 
R-440 **   8.05 ab   16.09 bc       8.05 bc 
 
NC-023 *   6.83 bc   12.71 cd       8.62 ab 
 
NC-0253   6.11 bc   11.71 d       8.24 bc 
 
NC-0256 *   6.07 bc   12.38 d       7.92 bc 
 
R-449 **   5.54 c     9.55 d       9.32 a 
 
NC-0230 *   5.10 c   10.17 d       7.96 bc 
                                                                                                                                                        
Means within a column followed by a different letter are significantly different as determined by 
Duncan’s multiple range test (P<0.05). 
 
* Resistant/tolerant cultivars to TSWV  ** Extended shelf-life cultivars 
 
 
 
                   Table 3.  TSWV infection rates by tomato cultivar/breeding line, 2002.                
Cultivar/Breeding Line                                   % Plants Infected                                                      
 
NC-0253      37.5 
 
R-449       16.7 
 
R-440       12.5 
 
Mountain Spring       8.3 
 
BHN-444        0.0 
 
NC-023        0.0 
 
NC-0256        0.0 
 
NC-0230        0.0                                                                 
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Oklahoma has proven to be a very good location for the production of spinach and fresh greens. 
However, Oklahoma's producers are not benefiting from the fresh market growth. Currently, 
Oklahoma's production is primarily marketed to food processors in Arkansas and very little fresh 
marketing of the product is done. Spinach is the fastest growing fresh-cut vegetable market 
segment in the United States (Foltz, 2002) (1). Sales of packaged and baby spinach for the fresh 
market have been growing at about 36 per cent a year for packaged spinach, and 44 percent a 
year for baby spinach, according to A.C. Nielsen scanner data(2) In order to seize the 
opportunities offered by the growing fresh market for leafy greens, investment in packing 
facilities would be needed. The fastest growing segments of the market are the small size, 
packaged spinach and greens (6 and 10-ounce bags). New Generation Co-operatives (NGCs) 
are income tax exempted, and members have the opportunity to benefit from an additional state 
tax credit on their investment in Oklahoma. 

New generation co-operatives operate with a different set of rules than traditional cooperatives. 
Membership is closed and members have specific delivery responsibilities and rights that are 
tied to the level of equity invested. The initial equity investment is high and the delivery rights are 
transferable. The value of delivery rights can appreciate or depreciate. Marketing institutions are 
a necessary component of systems for satisfying human food and fiber needs, and inefficient 
institutions prevent making the most efficient use of resources. New generation cooperatives 
may be a way of sustaining the economic viability of farm operations, particularly small farms 
that have the capacity to produce fresh spinach and greens. 

 

Objectives 

The overall objective is to determine the feasibility of forming a new generation cooperative for 
fresh greens marketing in Oklahoma. 

The specific objectives are: To estimate the potential payoffs of a new generation cooperative 
for fresh spinach and greens producers in Oklahoma; to determine whether existing or potential 
producers would be willing to participate in the establishment of a closed form cooperative to 
package and market fresh spinach and greens. To accomplish the first objective, a business 

                                                 
1 Foltz, T. “Spinach production increase slightly.”  The Packer, Vol. 109, No. 18, May  6, 2002, 
Page D-8. 
2 Harvey, C. ”Retailers, restaurants adopt baby varieties.”, The Packer, Vol. 107, No. 33, Aug. 
14, 2000, Page 6. 
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plan for a closed form new generation cooperative is completed. The business plan incorporates 
an analysis of risk. The payoff function for a new generation cooperative coalition of 
grower/owners is estimated using an updated version of “The Packing Simulation Model” 
(PACKSIM), developed by Falk et al. of the Agricultural Economics Department at Oklahoma 
State University. For the second objective, existing and potential producers are surveyed to 
determine their interest in forming a closed form cooperative.  

Business Analysis 

In order to achieve our main objective, a processing plant would need to be created. It is 
assumed that the processing plant will take the form of a new generation cooperative. A 
business plan / prospectus for a fresh greens packing facility is presented  

 

Objectives of the Processing Plant 

The main objective of the fresh greens and spinach processing plant is to deliver high quality 
fresh cut spinach and greens on the regional market, while providing to producers a more 
profitable channel to market spinach and greens than the current system that consists of direct 
sales to bulk buyers or processors. The co-operative should pay farmers competitive revenue by 
achieving profitability within five years from the startup date. Another objective will be to give the 
producers a better control over their products. The primary strategy for reaching the objective of 
the processing plant is to process, pack and deliver fresh-cut vegetables to buyers. Other 
potential services include repacking fresh vegetables using brand names or packing for other 
producers during the off-season. 

 

Production Facilities 

The magnitude of the production facility depends on the volume and the type of activity being 
undertaken. The only activity analyzed here is the packaging of farmers’ products. The NGC 
could contract with others to repackage their products destined to the regional market during the 
off-season.  

 

Assumptions 

The original equipment will consist of an entry level processing line adapted to the level of 
production of participating farmers. Plant size will be determined by the size of the equipment 
that will be housed as well as offering provision for any eventual expansion. The minimum 
equipment for a startup will consist of a 6-station preparation table trim line with hand packing 
facility. The 6-station preparation table can produce up to about 2400 pounds per hour of 
greens/spinach. This is about 38,400 pounds a day (2 shifts of 8 hours each) or 19.2 tons a day, 
which is the equivalent of around 2 acres a day. It has provision for waste receptacles under the 
trim area to receive the trimmed material from the trim line’s waste chutes.  
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Table 1. Expected Harvest Season for Oklahoma and Arkansas 
 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Spring 
Spinach 

            

Fall 
Spinach  

            

Overwinter 
Spinach 

            

Fall Greens             

Spring 
Greens 

            

 
The initial startup expense of $1,169,600 is covered by a minimum initial equity investment of 
$700,000 and a long term borrowing of 502,155. 

The fresh greens and spinach cooperative products are leafy greens cut and packed in 6-10 
ounce bags for the fresh market. Baby spinach is prepackaged and shipped in cartons of 25, 
and is very popular because of its size and convenience. Additional products would be salad 
blends that consist of mixing different vegetables in one small size package that is convenient 
and ready to use. The harvest period (see Table 1) appears to be 180 days, and the expected 
harvest volume should be around 19 tons per day or 2 acres, in order to meet the capacity of the 
plant. 

 

Table 2. Amount processed per crop and per month (in tons) 

 April  May  June Total 

Spring Spinach - 192 192 384 

Overwinter Spinach 288 192 192 672 

Spring Greens 288 192 192 672 

Subtotal 576 576 576 1,728 

 October November December Total 

Fall Spinach - 288 576 864 

Fall Greens 576 288 - 864 

Subtotal 576 576 576 1,728 

 
Data on crop prices are obtained from the Agricultural Marketing Service of the United States 
Department of Agriculture. The prices paid to farmers are derived from the Dallas terminal 
market prices. Crops on the Dallas terminal market are priced for a 25-pound container including 
brokerage fees. To determine the price paid to farmers, prices for 15 pounds of product are 
derived from the terminal market price (the cartons hold 15 pounds), and then 20 percent 
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abatement is subtracted to account for brokerage fees. Farmers only receive a fraction of the 
crop price, plus an eventual return to equity3. Shipping prices are aligned on competitors’ 
average prices4. The acreage and yields are based on the values obtained in the farmers’ 
survey. The amount of crops processed for each produce is entered in Table 2. This amount is 
based on processing capacity of 1,728 tons for 3 months, which is equivalent to a processing 
capacity of 2400 pounds per hour, and 16 hours a day For the purpose of the study, the price 
range in the uniform distribution was shifted so that the shipping price will cover the processing 
costs. 

 

For the purpose of this research, PACKSIM is associated to @RISK®, to account for risk 
management in the financial analysis. The various identified risks are included in the analysis 
through @RISK® macros embedded into the PACKSIM model. 

The model was run using @Risk to perform a Monte Carlo Simulation. 

 

Results 

After the first year, the operation posts a profit after tax of $57,314, which is not only unusual, but 
will increase for the subsequent years The NGC is classified as a cooperative exempt of income 
tax. The current ratio shows that the operation has the potential to be very solvent, as it disposes 
of $2.018 for every $1.00 dollar of current debt. The Debt to Equity Ratio is 0.794, which means 
that total liabilities are equal to 79 percent of owner equity. The operation will turn its assets 
about 2 times during the year. The return on equity is 7.32 percent while the return on 
investment is 7.13 percent. There is a 50 percent chance of breaking even the first year of 
operation, and a 28 percent chance of making a loss. 

A fresh marketing co-operative with the capacity to package and sell 3,500 tons of products 
operating at 2 shifts per day can pay growers prices equivalent to 60-70 percent of the Dallas 
terminal market plus an eventual return to equity. Eligible farmers would be able to benefit from 
an additional 30 percent state tax credit for every dollars invested in the value added operation. 
However, this requires a full utilization of the facility, 180 days per year. 
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Recent Developments for Some Cole Crops and Leafy Brassicas 
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Basic cultural information can be found in OSU Extension Facts No. 6027 (Kahn et al., 1994) 
and No. 6031 (Motes et al., 1991).  This paper presents some of the latest cultural information 
and research results for selected crops. 

 

I.  Broccoli Cultivars 

 

Broccoli is a minor crop in Oklahoma, but excellent quality heads can be produced in the fall.  
Production of spring broccoli in Oklahoma is best limited to home gardens and small direct 
market outlets such as roadside stands.  A period of high temperatures in May or early June can 
cause broccoli heads to become loose and branchy and will promote flower bud opening, thus 
destroying marketability.   

 

Two key factors influence the choice of broccoli cultivars for Oklahoma.  First, only hybrid 
broccoli cultivars are recommended for commercial production in Oklahoma.  Open pollinated 
cultivars cannot match the hybrids for uniformity, vigor, and refined head appearance.  Hybrids 
also dominate the national market, meaning that local buyers will be using them for comparison 
with your produce.  Second, the number of days to harvest is the main factor limiting local 
adaptation of broccoli cultivars.  Fall broccoli in Oklahoma grows in a relatively narrow cultural 
Awindow@.  High temperatures make stand establishment difficult until at least mid-August, while 
frost determines the end of the harvest season (hopefully not until November).  Do not choose 
late or full-season cultivars.  As a general rule, do not choose broccoli cultivars that mature later 
than >Green Valiant= or more than 75-80 days from transplanting.  Be cautious, because some of 
the major cultivars (adapted to California) are full-season and are too late for reliable production 
in Oklahoma. 

 

As with most vegetables, the selection of available broccoli cultivars changes over time. Thirteen 
hybrid broccoli cultivars were evaluated for yield, quality, and adaptation at the Oklahoma 
Vegetable Research Station at Bixby in 2002 in order to provide current recommendations.  
Detailed results are presented in the 2002 Vegetable Trial Report (Brandenberger and Wells, 
2003).  A summary is provided in this paper in Table 1. 
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Early (< 60 days from transplanting in the field to first harvest): 

>Captain= and >Regal= looked good.  >Signal= was acceptable (semi-domed), very early (48 days 
from transplanting to first harvest), and had a concentrated maturity.  >Everest= produced 
primarily cull heads due to severe bracting. 

Main Season (60-80 days from transplanting in the field to first harvest): 

>Premium Crop= continued to be a reliable performer.  >General= yielded well but often had non-
uniform beads; it needs further trial.  >Barbados= exserted its heads well and had uniform, 
medium beads, but the beads had a definite tendency to open and show yellow prematurely.  
>Landmark= produced almost 50% cull heads due to uneven domes. 

Late (> 80 days from transplanting in the field to first harvest): 

>Green Valiant= continued to be a good performer if a grower wanted to gamble on a relatively 
late cultivar, although the plants were Abushy@ and heads sometimes were hard to see.  
>Coronado Crown= produced beautiful heads, but only about 1/3 of the plants had marketable 
heads by 91 days after transplanting, making it too late for reliable production in Oklahoma.  
>Patriot=, >Patron=, and >Titleist= were too late and not well adapted to Oklahoma. 
__________________________________________________________________________     
                                                                                                                                         

II.  Wirestem in Broccoli, Cabbage, Cauliflower, and Collard 

The soilborne fungus Rhizoctonia solani is widely distributed.  It causes pre- and post-
emergence damping off of crucifers and other crops.  Infection by R. solani may occur on both 
field-produced transplants and greenhouse-grown plugs; R. solani has been recovered in 
greenhouses from reusable planting flats that were not adequately sanitized (Keinath and 
Farnham, 2001).  Surviving plants may be stunted due to stem lesions near the soil line, a 
condition called wirestem.  Head size may be reduced in broccoli, cabbage and cauliflower 
plants affected by wirestem, and maturity may be delayed a week or more (Keinath and 
Farnham, 2001).  Keinath and Farnham (1997) conducted a study in which three cultivars each 
of broccoli, cabbage, cauliflower, and collard were screened at the seedling stage for resistance 
to R. solani.  Overall, the different cultivars did not perform consistently across different 
environments.  However, >Snow Crown= and >Snowcone= cauliflower usually exhibited severe 
wirestem, while >Blue Max= collard showed partial resistance.  We had previously found no 
significant differences in susceptibility to R. solani among six broccoli cultivars at Bixby (Kahn et 
al., 1986).  We also found that wirestem-like symptoms and stem breakage could result from 
wind injury instead of from R. solani, and that choice of broccoli cultivar might alleviate this 
problem (the wind-injury-susceptible cultivar >Excalibur= is no longer being produced) (Kahn et 
al., 1986). 

Table 1.  Summary of results from Fall 2002 broccoli cultivar trial, Bixby, Okla. 
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III.  Alternatives to Benomyl for Control of White Spot on Turnip Greens 

 

Three experiments were conducted in 1999 and 2000 to identify possible alternatives to benomyl 
for disease management in turnip greens.  Both labeled and experimental materials were used.  
Nineteen treatments (plus a control)  were evaluated to compare various application strategies 
for benomyl, copper hydroxide, azoxystrobin, tebuconazole, acibenzolar, and Bordeaux mixture. 
 There were few effects on yield of turnip greens, although three or four applications of 
acibenzolar decreased yield relative to the untreated control in 2000.  Consistent evidence of 
injury to the turnip greens was found only with the two copper fungicides (copper hydroxide and 
Bordeaux mixture).  Copper hydroxide and Bordeaux mixture also did not decrease incidence of 
white spot disease relative to the control.  Therefore, these two materials were not useful 
alternatives to benomyl.  White spot incidence was reduced relative to the control by benomyl, 
azoxystrobin, acibenzolar, and tebuconazole.  Benomyl has been discontinued by its 
manufacturer, so alternative materials must now be used.  Tebuconazole may be a good 
alternative to benomyl if a label can be obtained.  Azoxystrobin has received a label for control of 
white spot on turnip greens.  However, our studies suggested that at least two applications of 
azoxystrobin may be needed to achieve the same degree of white spot control as would result 
from a single properly timed application of benomyl.  Therefore, grower costs will likely increase 
as a result of benomyl being discontinued. 
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The Fresh Cut Salad Industry in California 
 

L. Brandenberger 
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The Salinas valley of Monterey County, California comprises a major part of the fresh cut salad 
industry with several industry leaders located in the area.  A fact finding effort was initiated this 
past fall to familiarize Oklahoma producers with the industry.  Monterey County production 
figures for 2001 recorded an overall vegetable crop value of over 2 billion, of this total over 41% 
can be attributed to salad crops such as lettuce, spring mix and spinach.  Land for production 
rents in Monterey County from 800 to 2,500 dollars per acre per year and land ownership from 
12,000 to 40,000 dollars per acre.  Fresh spinach production and handling practices were 
selected and studied as a representative crop for the industry.  Salad processors either contract 
exclusively with producers or combine contracted raw product with that produced on company 
owned and operated farms.  The cropping cycle for spinach varies from 22 to 28 days.  
Production is based upon wide (80” bed centers) free-standing raised beds.  Beds are formed 
from well tilled soil utilizing a tractor mounted roto-tiller bed shaper combination and have 27 to 
30 separate lines planted on top of the 59-60” wide bed tops.  Spinach is planted with a 
precision air planter and plant populations range from 2.3 to 3.5 million seeds per acre which 
provides approximately 2 to 3 square inches per plant.  Seed cost ranges from 650 to 730 
dollars per acre.  Crop water requirements of 2.5 inches are provided from subsurface water with 
well depths ranging from 200 to 300 feet and water being applied by both sprinkler and drip 
irrigation systems.  Weed control is managed through the use of a pint or less of RoNeet 
herbicide incorporated with a shallow drag and irrigation combined with machine and hand 
cultivation.  Primary crop nutrient requirements are provided by the application of 60 to 80 
pounds of nitrogen per acre which is dependent upon the harvest size of the crop.  Spinach yield 
ranged from 11,000 to 18,000 pounds per acre dependent upon crop growth stage at harvest 
and growth conditions.  Leafy salad crops including spinach were machine harvested and 
trucked to the processing plant in refrigerated trailers or tarp covered open trailers.  At the 
processing plant spinach was triple washed and spun dry then bagged singly or with other 
components for mixed salads.  Throughout both crop production and processing best 
management practices were followed to provide for a safe and high quality product for the 
consumer. 



 

 105 

Management of Bacterial Spot and Speck of Tomato 
 

John Damicone and Mark Trent 
Entomology and Plant Pathology, Oklahoma State University 

 
Introduction and Objectives 

 
 Bacterial spot (Xanthomonas campestris pv. vesicatoria) and bacterial speck 
(Pseudomonas syringae pv. tomato) are important foliar diseases of tomato in Oklahoma.  
The bacteria cause leaf spots, leaf yellowing and defoliation, and fruit spots which render 
fruit unmarketable.  The bacteria are seedborne and may be introduced into fields on 
transplants.  Strategies for the production of healthy transplants are detailed below.  
Bacterial spot also attacks pepper while bacterial speck only affects tomato.  Once the 
bacteria are established, the diseases often become chronic problems.  
 
 Because tomato varieties resistant to these diseases are not available, spray 
programs with bactericides are often used.  Copper hydroxide (eg. Kocide) and copper 
sulfate (eg. Cuprofix) are the most commonly used bactericides.  These materials also act 
as protective fungicides.  Tank mixing coppers with the fungicides maneb or mancozeb 
(eg. Penncozeb, Dithane, etc.) not only enhances control of fungal diseases, but increases 
the release of copper ion into solution which may enhance bacterial disease control.  
However, copper sprays are only partially effective and often fail to provide adequate 
control when disease pressure is great or where copper-resistant strains become 
prevalent.  Actigard is a newly developed material that acts as a plant defense activator 
and is reported to be effective on bacterial diseases.  Previous trials in Oklahoma showed 
that full-season spray programs with Actigard provided superior control of bacterial spot of 
pepper, but reduced yields in comparison to coppers.  For this reason, Actigard has not 
been registered for use on pepper.  Actigard is registered for use on tomatoes up to 7-days 
before harvest, but has not yet been evaluated in Oklahoma where bacterial disease have 
been present. 
 
 The objective of this study was to evaluate spray programs with Actigard for control 
of bacterial disease of tomato in comparison to standard spray programs with copper and 
copper + mancozeb (Penncozeb).  The fungicides Bravo and Quadris were included for 
comparison in the event of fungal disease development.  Bravo was substituted for 
Penncozeb in several spray programs during harvest because the latter cannot be used 
within 5 days of harvest. 
 

Materials and Methods 
 
 The trial was located at the Oklahoma Vegetable Research Station in Bixby.  The 
herbicide Treflan 4E at 0.5 pt/A was incorporated prior to transplanting the variety 
“Mountain Fresh” on 16 April.  Plots were single rows on 6-ft centers and contained six 
plants spaced 2 ft apart.  Plants were caged and grown under overhead irrigation.  Plots 
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were top-dressed granular fertilizer (40-0-0 lb/A N-P-K) on 22 May.  Insects were 
controlled with weekly sprays of Lannate 2.4L at 1.5 pt/A or Asana XL 0.7E at 9.6 fl 
oz/A from 16 May to 18 July.  Plots were inoculated with the bacterial spot and bacterial 
speck pathogens on 24 May. Treatments were randomized in four complete blocks.  
Sprays were directed through two or four flat-fan nozzles (8004evs) per row using a 
CO2-pressurized  wheelbarrow sprayer.  The sprayer was calibrated to deliver 61 (2 
nozzles) or 121 (4 nozzles) gal/A at 40 psi.  Treatments were applied on 7-day intervals 
from 17 May to 18 July.  Disease was assessed by estimating the percentage of leaflets 
with leaf spot and defoliated periodically during the growing season.  Yield was 
determined from ten harvests taken during the period of 24 June to 25 July.  
 

Results and Summary 
 
 Bacterial spot and speck appeared about one month after inoculation and 
increased to moderate levels when the trial was terminated on 25 July.  Foliar disease 
was caused exclusively by bacterial spot and speck diseases in this trial as evidenced 
by the failure of Bravo, a fungicide, to provide any disease control or yield effect when 
applied full-season without copper (Table 1).  Because symptoms of the two bacterial 
diseases are similar, the levels of bacterial spot vs. bacterial speck could not be 
determined. Isolations from disease leaves revealed that both pathogens were 
recovered from diseased leaves.  On 11 July, all treatments reduced levels of leaf spot 
compared to the untreated check (Table 1).  Treatments consisting of weekly 
applications of Kocide or Cuprofix generally provided the best disease control.  
Differences between treatments, while sometimes statistically significant, were less 
apparent by 26 July when the trial was terminated.  The greatest reductions in disease 
incidence and canopy defoliation resulted from Kocide and Penncozeb+Kocide 
treatments. The use of Actigard early in the season did not improve disease control 
compared to the standard treatments that consisted of weekly application of copper or 
copper + mancozeb.  Yield of marketable fruit was increased above that for the check 
only for treatments that consisted of weekly application of copper or copper + 
mancozeb.  Yield of Actigard-treated plots, although not statistically different from the 
check, were always numerically lower indicating a trend for reduced yield following 
Actigard treatment.  The potentially adverse effect of Actigard on tomato yield in 2002 
was similar to that observed for bell pepper in a previous trial in Oklahoma. 
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Table 1.  Evaluation of spray programs for control of bacterial spot and speck of tomato, Bixby,  
2002 1 

Disease incidence (%) 2  
 
Treatment and rate/A (timing) 1 11 Jul 26 Jul 

Defolia-
tion (%) 3 

26 Jul 

 
Yield 

(cwt/A) 4 

Bravo Ultrex 82.5DF 1.8 lb (1-10) 27.5 ab 51.2 ab  19.0 ab 298.6 c 

Kocide 2000 2 lb (1,3,5,7,9) 
   Quadris 2.08F 6.2 fl oz (2,4,6,8,10)  

 
20.6 abc 

 
46.9 abc 

 
18.5 abc 

 
320.5 bc 

Kocide 2000 2 lb (1-10) 5.4 d 33.5 c 8.7 bc 410.8 ab 

Actigard 50WG 0.75 oz (1-4) 
   Kocide 2000 2 lb (5-10) 

 
15.7 bcd 

 
37.5 bc 

 
14.8 abc 

 
297.8 c 

Penncozeb 75DF 2.0 lb + 
   Kocide 2000 2 lb (1-5) 
   Bravo Ultrex 82.5DF 1.8 lb + 
   Kocide 2000 2 lb (6-10) 

 
 
 
9.4 cd 

 
 
 
31.5 c 

 
 
 
7.9 c 

 
 
 

473.9 a 

Actigard 50WG 0.75 oz (1-4) 
   Kocide 2000 2 lb (5,7,9) 
   Quadris 2.08F 6.2 fl oz (6,8,10) 

 
 
10.0 cd 

 
 
35.4 bc 

 
 
10.6 bc 

 
 

228.8 c 

Penncozeb 75DF 2.0 lb + 
   Cuprofix 20WG 6 lb (1-5) 
   Bravo Ultrex 82.5DF 1.8 lb + 
   Cuprofix 20WG 6 lb (6-10)     

 
 
 
6.2 d 

 
 
 
37.3 bc 

 
 
 
13.7 abc 

 
 
 

482.5 a 

check 31.9 a 54.8 a 24.4 a 300.4 c 

LSD 0.05 5 13.1 16.8 10.6 97.2 
 
 1 Spray numbers 1 to 10 correspond to the spray dates 1=17 May, 2=24 May, 3=31 May, 4=7 

June, 5=15 June, 6=21 June, 7=27 June, 8=4 Jul, 9=11 Jul, and 18 July. 
 2 Percentage of leaflets with leaf spot. 
 3 Percentage of canopy defoliated. 
 4 Marketable yield taken from 10, biweekly harvests beginning 24 June.  
 5 Least significant difference.  Values in a column followed by the same letter are not 

significantly different at P=0.05 according to the Least Significant Difference test. 
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Management of Bacterial Spot and Speck on Seed and Transplants 
 

Dr. John Damicone 
Department of Entomology and Plant Pathology 

Oklahoma State University, Stillwater 
 
Bacterial spot of tomato and pepper has been a chronic disease problem in Oklahoma for 
several years. Resistance to spot is available in bell peppers.  Pepper varieties with the Bs2 
gene for resistance have performed best at Bixby where bacterial spot is a chronic problem.  
There is no resistance available in tomato.  Bacterial speck and bacterial canker have also 
appeared in tomato operations in recent years. These diseases are seedborne, and the bacteria 
can be present on transplants without causing symptoms until they are set in the field.  Once 
established in the field, these diseases are difficult to effectively control.  Dr. Steve Johnston 
from Rutgers University developed the following preventive management program that has been 
widely adopted by NJ growers and has almost eliminated bacterial disease problems on 
tomatoes and peppers: 

 1) Assume all seed is contaminated. 

 2) Place seed in a loose-fitting cheesecloth pouch. Immerse the seed in a solution 
of 20% household bleach (1 qt bleach plus 4 qts water plus bd teaspoon of dish soap or 
surfactant) and provide constant agitation for 1 to 2 mm. Wash seed in running water for 5 
minutes, then dry seed thoroughly. Dust seed with Thiram 65W at 1 teaspoon per lb of seed. 
Use treated seed as soon as possible. Long storage times will reduce seed germination. 

 3) For growing transplants, wash all benches and trays in 10% household bleach 
solution. Use new growing media. 

 4) When tomato seedlings have the first true leaves, apply streptomycin (Agri-mycin 
17W) at 1 lb/100 gal (1.25 teaspoon/gal) as a foliar spray. Repeat every 4 to 5 days until 
transplanting. Note: higher rates will cause severe chlorosis. 

 5) Once transplants recover from transplanting, apply a copper fungicide (1.5 lb/A 
Kocide 101 or 2 lb/A Kocide 2000) + mancozeb (1.5 lb/A Dithane 75DF) as a foliar spray and 
repeat 1-2 times at 7 day intervals. 

 

The key to control of bacterial diseases is to prevent their occurrence. The disease control 
program outlined above permits the production and establishment of healthy transplants.  
However, transplanting into a field where bacterial disease occurred the previous year is futile.  
Select sites where tomato, pepper, and eggplant have not been grown for at least two years.  It 
is also important to control nightshade weeds during rotations because these can host the 
bacteria. If old stakes from a diseased field are to be reused, dip them in a 10% household 
bleach solution. 
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I.  Culture 

 

Basic cultural information can be found in OSU Extension Facts No. 6030 (Motes et al., 1992).  
This paper presents some of the latest cultural information and research results. 

 

Soil Fertility - Peppers need nitrogen (N) but may not show much response to varied rates of 
application.  In one study (Madramootoo and Rigby, 1991), varying N levels by 0.5, 1.0, and 1.5 
times the recommended rate had no effect on several crop parameters, including yield.  Unlike 
many vegetables, relatively high rates of N do not tend to lower pepper fruit set, but low N rates 
do.  Peppers can make use of ammonium-N, but timing may be important.  Xu et al. (2001) 
reported highest total fruit yields were obtained when ammonium-N was 30% of the total N 
during vegetative growth and nitrate-N was the sole N source during the fruit development 
period.  Plant analysis can be used to help determine whether a pepper plant has a sufficient N 
concentration.  A general guideline for sufficiency is 4% N in the most recently matured whole 
pepper leaf before fruits begin to set (Maynard and Hochmuth, 1997). 

 

Pruning for Fall Production - Establishing a summer pepper crop in Oklahoma or Texas 
specifically for fall production is risky because of heat stress conditions during stand 
establishment, and yields from such plants can be poor.  Maintaining spring-transplanted bell 
peppers is a viable technique for fall pepper production.  However, cull fruit production is high, 
and the large plants impede spray penetration and become prone to breakage.  We conducted 
studies to examine the effects of pruning treatments applied to spring-transplanted bell peppers 
on marketable fruit yield in late summer and fall.  In Oklahoma in 1998, plants set in the field on 
20 April were mowed on 27 July at an average height of about 24 cm (9.5 inches).  Mowed 
plants produced less total marketable fruit weight than did control plants due to higher 
production of U.S. No. 2 fruit by the controls.  However, mowed plants produced more U.S. 
Fancy fruit than did control plants, while weight of U.S. No. 1 fruit was not affected.  In Texas in 
1998, plants set in the field on 8 April were mowed on 4 September at an average height of 
about 20 cm (8 inches).  Mowed plants in Texas produced more than twice the weight of U.S. 
No. 1 fruit and fewer cull fruit than did control plants.  Mowing spring-transplanted bell pepper 
plants offers an opportunity for increased fall production of premium fruit, and mowed plants 
would be easier to manage than nonpruned plants.  We recommend that growers experiment 
with different times and heights of mowing (Kahn and Leskovar, 2001). 
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II.  Cultivars 

 

Choosing Cultivars with Disease Tolerance or Resistance - An overview comparing resistant 
pepper cultivars for management of bacterial leaf spot (caused by Xanthomonas campestris pv. 
vesicatoria) in Kentucky was published by Rowell et al. (1999).  They found that some lines 
possessing the Bs2 gene were nearly as susceptible to bacterial leaf spot as the susceptible 
checks.  Moreover, other lines showed good bacterial leaf spot resistance but only fair 
marketable fruit yields.   

 

The presence or absence of a good disease resistance package is not necessarily correlated 
with whether or not a particular bell pepper cultivar will be a consistent top yielder in Oklahoma.  
The ability to set fruit in Oklahoma’s variable, stressful climate and to produce good yields of fruit 
with marketable size and quality is paramount.  The ideal case is a multiple disease-resistant 
pepper that yields well.  ‘King Arthur’ probably has come closest to this in our recent trials.  ‘King 
Arthur’ is only resistant to race 2 of bacterial leaf spot, however, and it did poorly under severe 
epidemic conditions in Kentucky (Rowell et al., 1999, 2001).  Another pepper with minimal 
disease resistance, ‘Gator Belle’, has been in the top 10 for yield every time it has been in trial at 
Bixby, going back to 1986, despite the frequent presence of bacterial leaf spot.  On the other 
hand, some cultivars with multiple disease resistance have not performed well.  For example, 
‘X3R Aladdin’ resists three races of bacterial leaf spot, yet it has been last or next to last in 
marketable yield in three of the four most recent trials at Bixby.   

 

Selected Sweet Bell Pepper Cultivars for Oklahoma - Descriptions include marketable yield 
ranks (based on weight) in replicated trials in the indicated years. 

 

A.  Recommended hybrid cultivars 

Boynton Bell - 1996:  2/19; 1997:  5/23; 1998:  2/21; 2001:  14/15.  Harris.  Green to red.  
Relatively low in cull production.  Resistant to races 1, 2, and 3 of bacterial leaf spot. 

Gator Belle - 1997:  7/23; 1998:  3/21; 1999:  8/21; 2001:  3/15.  Petoseed/Seminis.  Green to 
red.  Starts early in the season and has been productive.  Resistant to tobacco mosaic virus. 

King Arthur - 1997:  9/23; 1998:  4/21; 1999:  3/21; 2001:  4/15.  Petoseed/Seminis.  Green to 
red.  Relatively low in cull production.  Resistant to three viruses and race 2 of bacterial leaf spot. 

 

B.  Hybrid cultivars for grower trial 

 

Admiral - 1995:  11/19; 1998:  6/21; 1999:  16/21; 2001:  6/15.  Rogers/Syngenta.  Green to 
yellow.  Starts early in the season.  Relatively low in cull production.  Fruit size tended to be 
above the trial average.  Probably the best green to yellow bell in recent trials.  Resistant to two 
viruses and races 1 and 2 of bacterial leaf spot. 
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Bell Boy - 1986:  12/33.  1987:  15/39.  1992:  4/25.  Petoseed/Seminis.  Green to red.  Still on 
the market and could be of interest to home gardeners and smaller-scale producers.  All-
America Selections winner.  Resistant to tobacco mosaic virus. 

 

X3R Wizard - 1997:  20/23; 1998:  15/21; 1999:  5/21;  2001:  2/15.  Petoseed/Seminis.  Green 
to red.  Fruit size tended to be at or above the trial average.  Marketable yields exceeded those 
of ‘X3R Camelot’ in three out of five years.  Resistant to tobacco mosaic virus and races 1, 2, 
and 3 of bacterial leaf spot.   

 

C.  Recommended open-pollinated cultivars 

 

Capistrano - 1992:  11/25; 1993:  20/22; 1995:  2/19; 1996:  8/19.  Petoseed/Seminis.  Green to 
red.  Competitive yields for an open-pollinated cultivar.  Resistant to tobacco mosaic virus.   

 

Jupiter -  1991:  7/16.  1992:  14/25.  1993:  9/22.  1996:  16/19.  Rogers/Syngenta.  Green to 
red.  Known for large fruit, and fruit size tended to be above the trial average.  

 

III.  Literature Cited 

Kahn, B.A. and D.I. Leskovar.  2001.  A ratoon cropping system for fall bell pepper production.  
HortScience 36:897-899. 

Madramootoo, C.A. and M. Rigby.  1991.  Effects of trickle irrigation on the growth and sunscald 
of bell peppers in southern Quebec Canada.  Agr. Water Mgt. 19:181-189. 

Maynard, D.N. and G.J. Hochmuth.  1997.  Knott’s handbook for vegetable growers.  4th ed.  
John Wiley and Sons, New York. 

Motes, J.E., J.P. Damicone, and J.T. Criswell.  1992.  Pepper production.  OSU Extension Facts 
No. 6030.  Coop. Ext. Serv., Okla. State Univ., Stillwater. 

Rowell, B., R.T. Jones, W. Nesmith, and J.C. Snyder.  1999.  Comparison of resistant cultivars 
for management of bacterial spot in peppers.  HortTechnology 9:641-650. 

Rowell, B., R.T. Jones, W. Nesmith, A. Satanek, and J.C. Snyder.  2001.  Bacterial spot 
resistance, yield, and quality of bell and specialty peppers.  HortTechnology 11:648-657. 

Xu, G., S. Wolf, and U. Kafkafi.  2001.  Effect of varying nitrogen form and concentration during 
growing season on sweet pepper flowering and fruit yield.  J. Plant Nutr. 24:1099-1116. 



 

 112 

Weed Control Options for Transplanted Onions 
 

Charles L. Webber III and James W. Shrefler 
USDA, ARS, SCARL and Oklahoma State University 

Lane Agricultural Center 
Lane, Oklahoma 

 
Introduction 

Producers in Oklahoma and Arkansas are becoming interested in sweet onions as an alternative 
crop for farm diversification.  However, initial experience has shown that uncontrolled weeds can 
result in the total loss of marketable onions.  Although mechanical weed control, through 
cultivation, is useful for controlling weeds between rows, it is ineffectual for controlling weeds 
between plants within rows.  Chemical weed control is an alternative to hoeing or hand removal 
of weeds from within the crop row.  Potential chemical weed control options include standard 
inorganic herbicides such as Prowl (pendimethalin) and Goal (oxyfluorfen), but also offer 
alternative organic herbicides such as corn gluten meal (CGM).   Additionally, a combination of 
several weed species usually infest a given production area or field, therefore it is also important 
to develop integrated weed control systems to address a wide range of weed control and 
production scenarios.  Field research was conducted in southeast Oklahoma (Lane, OK) to 
determine the efficacy of inorganic and organic herbicides for use in transplanted onion 
production, and the data from the first year of a planned 2-yr study is presented. 

 

Materials and Methods 

The research involved 21 weed control treatments with 4 replications applied to spring 
transplanted onions.  Certified onion seeds (cv. Hybrid Yellow Granex PRR) were planted into 
Speedling trays on December 11, 2001 and grown in the greenhouse until just prior to planting, 
when they were hardened off outside and prepared for transplanting to the field.   

 

Prior to transplanting, the land [Bernow fine sandy loam, 0-3% slope (fine-loamy, siliceous, 
thermic Glossic Paleudalf)] was plowed to incorporate the winter wheat cover crop.   Fertilizer 
was then applied according to OSU recommendations (“Fertilizer Commercial Vegetables” J.E. 
Motes and W. Roberts.  F-6000.  P. 1-8) and incorporated prior to preparing raised beds (55 
inches wide) on March 13, 2002.  The beds were on 9-ft centers and oriented in an east-west 
direction with a 5-ft alley between the 10-ft long plots. 

 

On March 14, 2002 onion seedlings were transplanted in two rows on the raised beds with 36 
inches between rows.  Following transplanting, all plots were thinned to uniform stands of 2 
plants/ft within rows with a total of 40 plants per 10-ft plot.  
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Herbicide1applications included both organic [corn gluten meal (CGM)], and inorganic [Prowl 3.3 
EC (pendimethalin) and Goal 2XL (oxyfluorfen)] herbicides.  The research contained a total of 21 
weed control treatments [12 herbicide treatments, 5 CGM applications, a full-season weed-free 
(hand-weeded) treatment, a full-season weedy-check, a partial-season weed-free (weed-free for 
the first half of the growing season), and a weedy-check without onions] (Table 1). Within 24 
hours of transplanting, inorganic herbicides were applied at 20 gallons per acre (187 liters/ha) 
with a CO2 backpack sprayer equipped with XR8002VS nozzles on 20-inch spacing.  Herbicides 
were applied at three rates.  The herbicide treatments included pendimethalin (Prowl 3.3 EC) 
applications at 0.56 lb ai/a (“ai” = “active ingredients” of the herbicide applied) (1X), 1.12 lb ai/a 
(2X), and 1.68 lb ai/a (3X), oxyfluorfen (Goal 2XL) at 0.89 lb ai/a (1X), 0.178 lb ai/a (2X), and 
0.266 lb ai/a (3X), and tank mixes with the herbicides pendimethalin and oxyfluorfen, at 1X, 2X, 
and 3X rates.  Weeds were allowed to grow within each of the herbicide treatments to determine 
the efficacy of each herbicide applied separately and in a tank mix.  In addition, the highest rate 
of each herbicide treatment, pendimethalin at 1.68lb ai/a, oxyfluorfen at 0.266 lb ai/a, and the 
tank mix of pendimethalin at 1.68lb ai/a with oxyfluorfen at 0.266 lb ai/a were applied and kept 
weed-free by handweeding to determine the effect of the highest herbicide rates and their tank 
mixes on crop growth and injury. 

 

Corn Gluten Meal (CGM) was applied by hand, spreading the dry material at 4 rates (2 lb/100 
ft2, 4 lb/100 ft2, 6 lb/100 ft2, and 8 lb/100 ft2) to determine the weed control efficacy.  A weed-
free (handweeded) treatment was also combined with the highest CGM rate (8 lb/100 ft2) to 
determine the effect of the GGM on crop growth and injury.  The remainder of the weed control 
treatments included a full-season weedy-check (weeds allowed to grow), a full-season weed-
free (WF) handweeded treatment, a partial season weed-free (weed-free for the first half of the 
season), and an onion-free weedy-check (no onions and no weed control).  The onion-free 
treatment was included to determine the effect of onion competition of weed growth. 

 

Data Collection 

The onions were harvested 95 days after planting (June 17, 2003), sorted by size, counted, and 
weighed.  The sorted onion grades included “small” (less than 2 inches), “medium” (2.0 to 3.25 
inches), “large” (3.25 to 4.0 inches), and “colossal” (greater than 4.0 inches) for marketable 
quality.   Split and decomposed onions were placed in the unmarketable group.  Rainfall during 
the growing season, March 14 to June 17, 2002, was 21.2 in. 

 

Weed control ratings (grass weed control, broadleaf weed control, and total weed control) and 
the percent grass and broadleaf cover were collected throughout the growing season.  The 
weed control ratings represent the percent weed control for an experimental treatment compared 
to the weedy-check.  The weed cover ratings represent the percent weed cover within a 
treatment’s plot area that is covered by weeds, irrespective of the weedy-check. This manuscript 
will discuss the weed data collected at harvest.  

 

                                                 
1 The mention or use of a herbicide is not intended as a recommendation.  Always read and 
follow the manufacturer’s label before using any pesticide. 
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Results and Discussions 

The experiment had very high weed pressure with multiple species of broadleaf and grass 
weeds.  The percent total and broadleaf weed control values at harvest were low for the plots 
receiving only herbicides (Table 1). Treatments receiving Prowl (Prowl or Prowl + Goal) resulted 
in greater percent grass control than the treatments receiving just Goal or CGM.  Certain weed 
control treatments did shift the weed composition compared to the percent grass and broadleaf 
cover within the weedy-check.  As the grass weeds were controlled by Prowl (pendimethalin), 
the broadleaf weeds compensated by increasing their growth (Table 1). 

 

Treatments receiving Prowl  (Prowl or Prowl + Goal) produced the greatest increase in 
marketable onion yields compared to the weedy-check.  Treatments receiving only CGM did not 
increase marketable yields.  Two treatments receiving only Goal responded with slight, but not 
statistically significant, increases in marketable onion yields over the weedy-check.  Prowl (Prowl 
+ WF) and CGM (CGM  + WF) at their highest rate, reduced marketable onion yields compared 
to the full-season weed-free treatment (Table 1).  Although decreased yields were observed at 
these highest application rates, the data suggests ample crop safety when applying the 
herbicides at the lower rates, which fall more within normal recommended levels.  

 

Increased total marketable onion production and yields were produced primarily in the 
treatments containing Prowl or a weedy-check component (Table 1).  Colossal grade onion 
production and yields were limited to the treatments with a weed-free component.  Medium onion 
production and yields were fairly evenly distributed across all weed control treatments.  Small 
onion production and yields were in general greater in those treatments with lower total 
marketable yields (i.e. weedy-check). 

 

Conclusions 

Heavy weed pressure, combined with decreasing weed control across the season, produced low 
broadleaf and total (broadleaf and grass) weed control at harvest.  When Prowl did control grass 
weeds, the lack of grass weed competition resulted in an increase in broadleaf growth.  Although 
weed control data at harvest showed very little advantage in weed control, onion yields for 
treatments containing Prowl provided a yield advantage compared to the other herbicide 
treatments and the weedy-check.  The yield advantage for Prowl was probably the result of early 
season weed control that was not apparent at harvest.  The success or failure of these specific 
weed control treatments will need to be further evaluated during a second year of the 
experiment.  
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Sweet Potato Variety and Breeding Lines Testing in Southeast 
Arkansas. 

 
Steve E. Izekor and O.A. Porter 

University of Arkansas 
 

 In Arkansas, small family farmers with limited acreage grow sweet potato as a preferred 
crop for family consumption. They also plant them along with other fresh market vegetables to 
enhance farm revenue (Haynes et al., 1982). A growing commercial acreage in Lincoln, Pulaski 
and Phillips counties is being used for both the fresh and processing markets.  

 Demonstration trials were conducted in Southeast Arkansas to determine sweet potato 
variety performance under growing conditions practiced by small acreage sweet potato growers 
across Arkansas. Trials include commercially established varieties, popular market garden 
varieties and advanced breeding line entries not yet released from the National Sweet Potato 
Collaborators Group.  

 Results of these trials will provide Arkansas farmers with information for making informed 
decisions on which variety to plant that will optimize profits and give them firsthand knowledge of 
soon to be released breeding lines with better tasting roots and high yield to meet  growing 
market demand.  

 Planting varieties with a higher total yield and superior market grades will offset the rising 
production cost and hopefully encourage the conversion of more acreage into sweet potato 
production across the state. 

 In 2000 and 2001, trials of nine sweet potato cultivars including two advanced breeding 
lines were established at three locations: University of Arkansas at Pine Bluff (UAPB) Agriculture 
Experiment Farm, and the Small Farm Outreach Centers at Lonoke and Marianna. The trials in 
each location were conducted on sandy/silt loam soils and fertilized according to soil test result 
recommendations; 40lb/A N, and 80lb/A K2O. with no P2O5. required. Plots were arranged in four 
replications in a randomized block design with single rows of 25 feet long, 40 inches spacing 
between rows and  approximately 12 inches in-row spacing. Prior to transplanting, the entire plot 
area was treated with herbicide Command 3ME at 1.5 lb/A as pre-plant and shallow 
incorporated before transplanting the same day. All trials were manually transplanted the last 
week of May, with slips from seedstoke bedded at UAPB Agriculture Experiment Farm. Light 
cultivation was performed as needed. Tall broadleaf weeds were manually removed. Plots were 
harvested the last week of September following a growth period of 120 days. The trials were 
furrow irrigated as needed.  

 In 2002, a trial was conducted at one of the UAPB Agricultural Experiment Farms with 
eight selected varieties from the two previous years and seven entries from the national Sweet 
potato Collaborators Group. Treatment plots, statistical analysis and cultural practices were as 
described above. Harvesting was performed by a single row mechanical digger. 

The grading procedures outlined by the National Sweet potato Collaborators Group were 
followed: US#1 roots were 2 to 3 inches in diameter, 3 to 9 inches long, well shaped and free 
from defects. Total Marketable yield included US#1 roots plus those classed as canners (1-2 
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inches diameter, 2-7 inches long, and those over roots grades (Jumbos) exceeding the 
diameter, length and weight requirement but of marketable quality. Cull roots (malformed) were 
discarded. 

 Total marketable yield of all varieties and breeding lines at the three locations were  
comparatively higher than the state average of 305BU/A. At the Marianna location in 2001, 
varieties Beauregard, Jewel, Hernandez and two breeding lines from Louisiana Experiment 
Station,  89-110  and 94-96, had a total marketable yield of 882, 879, 817, 800 and 714 bushels 
per acre respectively, (Table 1). Yield of US#1's observed for breeding lines 94-96, (420 bu/A), 
89-110, (419 bu/A) and varieties Hernandez, (373 bu/A),  Beauregard, (510 bu/A), Jewel (419 
bu/A) and Darby, (301 bu/A) were almost doubled the state average. This  information is vital for 
 the fresh market producers striving for high US#1 grades. Porto Rico variety production on well 
drained raised beds could result in higher yield as observed in the Pine Bluff and Lonoke 
locations, 442 and 460 bushels per acre of marketable roots respectively 

 High yields of all grades at thenMariana location especially in 2001 are connected with 
favorable weather and timely cultural practices. O’ Henry and White Delight, both white flesh 
sweet potatoes, were tested only at the Mariana location in 2001. Average total marketable, 589, 
522 and US#1's yields, 319, and 219 bushes per acre, respectively merit further testing of these 
varieties in Arkansas.  

 In 2002 at Pine Bluff, a wider yield variability of total marketable (788 and 268 bu/A) and 
US#1 (433 and 102 bu/A) for Beauregard and Porto Rico respectively were observed (Table 2).  

 Beauregard, and Hernandez were the most productive cultivars with total marketable 
yields,  788, 720 and US#1's  433 and 338 bushels per acre respectively. Yields of O’Henry at 
the Pine Bluff location in 2002, (316 bu/A marketable and 142 bu/A US#1) were lower than at 
Marianna in 2001. White Delight along with Kubuki, Coronet and Minamihutaka may have good 
potential for the Asian markets and the evolving chip industries. The high ratio of US#1's to total 
marketable roots of Jewel (329/644 bu/A) combined with the bright copper skin color and deep 
orange flesh is strongly favored by fresh market producers and consumers. The major yield 
attributes of Beauregard, are rapid increase in root size and number of roots when compared to 
other varieties in previous trials. However, Kabuki, Darby and Excel with a growth period of 120 
days from transplant to harvest exhibit similar characteristics by having high yield of Jumbo 
grades 333, 112, 139, bushels per acre, respectively (Table 2). 

 Conclusively, dissemination of results from these trials will increase growers’ knowledge 
of varieties and choices for small scale farmers. They can choose varieties according to their 
priorities. Secondly, the authors recommend that growers choose varieties according to their 
anticipated market nitch and the size of acreage in operation. Small acreage growers may 
consider varieties not for higher total marketable yields but varieties with a higher percentage of  
US#1'S and attractive root qualities. 
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Table 2. 
Total Yield and Market Grades of Sweet Potato Variety and Breeding Line—Pine Bluff 
(2002) 

 
Cultivars or 
Breeding Lines 

US#1 
Bu/A 

Canners 
Bu/A 

Jumbos 
Bu/A 

Total 
Marketable 

Percent  
US#1'S 

Culls 

Hernandez 389 244 87 720 54 168 

Darby 305 198 112 615 50 194 

Beauregard 433 256 99 788 55 128 

Porto Rico 102 77 89 268 38 178 

Jewel 329 261 54 644 51 40 

NC94-96 331 204 135 670 49 228 

89-110 276 196 54 526 52 250 

O’ Henry 142 152 22 316 45 192 

White Delight 165 263 144 572 29 166 

Excel 201 227 139 567 35 196 

*Coronet 222 185 22 429 52 214 

*Kubuki 254 87 333 474 37 163 

*Minamihutaka 244 142 122 508 48 298 

North Carolina  
Bunch 

266 266 135 667 40 218 

Sumor 248 17 131 396 63 296 

Average 260.46 184.93 118.6 586.5 44.4 181.7 

LSD 0.05 101.1 76.4 70.4 147.2 7.8 91.9 

P = 0.05 according to the Least Significant Difference Test. 
*     White Flesh Sweet Potato 
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Table 1. Cultivar Performance in Southeast Arkansas 
 

 Pine Bluff Lonoke Marianna 

Cultivars/BreedingLine/
Yr 

*US#1 **MKT US#1 MKT US#1 MKT 

Beauregard      2000 217.50 624.00 370.00  699.50 152.75 344.00 
                           2 001 102.33 293.70 242.50 660.75 510.50 882.30 

       
Jewel              2000 275.50 549.50 256.00 528.50  64.25 478.00 
                         2001 186.00 579.0 225.50 560.25 419.00 879.30 

       
Hernandez      2000 288.50 570.0 190.00 406.00 249.50 472.50 
                         2001 165.50 452.50 268.75 685.00 373.33 817.00 

       
Darby              2000 274.25 570.00 300.00 566.75 287.00 409.80 
                         2001 238.75 587.80 256.25 618.25 301.00 625.00 

       
Porto Rico      2000 237.00 442.33 103.00 236.50 153.0 275.00 

                           2001 88.00 326.00 216.75 460.00 167.67 340.25 
       

94-96            2000 312.75 635.50 291.50 588.25 292.50 558.00 
                        2001 227.75 552.00 310.25 714.50 420.00 690.00 

       
89-110             2000 200.00 554.00 229.00 566.75 169.75 362.25 
                        2001 241.75 529.50 306.75 668.75 419.00 800.00 

       
O’Henry        2000 – – – – – – 

                          2001  – – – – 319.00 589.00 
       

White Delight   2000 – – – – – – 
                           2001 – – – – 291 522.98 

LSD @0.05       
                          2000 65.38 98.05 77.25 108.26 57.90 209.90 
                         2001 122.71 254.74 98.35 155.96 132.31 233.35 

*The grading procedures outlined by the national sweet potato collaborators group was followed. 
**Mkt - Marketable grades includes combined weight of US#1, Canners and Jumbo storage roots, Bushels 
per acre 
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Selecting an Appropriate Trellis/Training System Based on Specific 
Variety Characteristics. 

 
G. Stanley Howell, Professor of Horticulture 

Program of Viticulture and Enology, Michigan State University 
 
Introduction: 
 
It is a fundamental tenant of our view of grapevine culture that for any given genotype-environment interaction 
there is a “best” way to grow a cultivar in order to achieve maximum sustainable yields of ripe grapes.  Tools 
we have to achieve that “best” goal are: 1) choice of a trellis and vine training system that allows an optimal 
distribution of leaf area to sunlight; 2) an understanding of the leaf area : crop load relationship; and 3) a 
precise and accurate method of crop control so that the growth:yield relationship is in balance.  Over three 
decades we have spent considerable time on numerous grape varieties, including juice grapes, and both 
resistant hybrid and grafted vinifera wine grapes in Michigan.  In the course of those efforts we have 
developed an understanding of principles of vine growth and productivity.  We are gratified to note that these 
principles are applicable whether one is referring to Concord or Niagara, Chambourcin or Vidal blanc, Riesling 
or Cabernet Franc in Michigan, Chardonnay or Pinot noir in Switzerland or Sauvignon blanc or Pinot gris in 
New Zealand. 
 
Leaf Area, Crop Load and Training System 
 
Let us begin with principles of vine physiology which will influence trellis choice. At optimum leaf area and crop 
load, a vine’s carbohydrate (CH2O) status will change considerably over the growing season.  The data 
presented here are drawn from a number of studies, and those interested are encouraged to read those 
articles.  These data are presented as a means to illustrate to key points from these studies (1-5, 7-10, 12, 14-
20). 
 
Using optimally cropped, potted vines so that we can easily make destructive analysis of all vine organ 
systems, we note that the preponderance of CH2O is in the roots at fruit set (Table 1).  Obviously, not all dry 
weight is mobile CH2O, but Edson’s (2-5) work showed a 30% reduction in root dry weight in the period from 
planting to bud burst.  Similarly cropped vines, when compared from fruit set to harvest, showed a decline in 
root % dry weight of 54.4 to 32.7, respectively.  Importantly, however, one also notes a nearly 6-times greater 
total vine weight.  That means root dry weight at harvest is about double that at fruit set (Table 1). 
 
An assessment of crop load on different vine organ performance as measured at harvest is also interesting 
(Table 2).  The most striking result is this; even though a range of 0-43% of the vine’s dry weight was as fruit, it 
did not influence the total amount of dry weight accumulated by the vine.  Said another way, under a given set 
of environmental conditions there is a maximum amount of carbon that can be fixed by photosynthesis and 
distributed throughout the vine.  Vine management, including choice of training system, influences how that 
CH2O is allocated, but can do little to influence total CO2 assimilation once the system has reached optimum.  
Again, this amplifies our concern about crop control in cool climates.  Heavily (over) cropped vines in benign 
climates with long periods of post-harvest leaf area can recover and replenish CH20 reserves mobilized during 
fruit ripening.  Cool climate regions, with vines, losing leaves at or near harvest, lack such a recovery capacity, 
and superior viticulture and an effective marrying of cultivar, site, rootstock and training system is required if 
yield and quality are to be sustained at optimum levels over years.  
 
 
Training Systems and Vine Growth Habit 
 
Foremost among the issues associated with the selection of a training system is its compatibility with the 
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vine’s growth habit. Vitis labruscana cultivars such as Concord, Catawba or Niagara have a recumbent or 
weeping growth habit.  Such cultivars commonly have longer internodes and larger leaves, and this creates 
the “hanging” habit of growth. By contrast, V. vinifera cultivars such as Riesling, Pinot noir, Chardonnay or 
Cabernet Sauvignon commonly have upright, vertically growing shoots with relatively short internodes and 
smaller leaves. For the resistant, interspecific hybrids one can find cultivars of both “upright” and “hanging” 
extremes and examples along a continuum between these. 
 
Generally speaking, we select systems which produce the crop at or near the top wire (5.5 - 6.0 ft) for 
recumbent types, and at or near the mid-wire (28-36") for the upright types.   
           
Training Systems and Vine Fruiting Habit 
 
A second consideration will be the fruiting habit of the cultivar in question.  This will determine whether long-
cane pruning is required or spur-pruned systems are possible.  For some cultivars the basal count nodes one 
and two are low in fruitfulness.  Retaining enough of these to produce a balanced crop can lead to excess 
shoot density with concomitant problems of disease and shading of both the fruiting and renewal zones.  Such 
cultivars must be grown on long-cane pruned systems. (Figs. 1,5,8) 
 
Training System and Vine Size 
 
Conditions of culture can sometimes produce vine growth that is not possible to balance by the taking of 
additional crop.  This can be the result of choosing a very fertile, water retaining site for culture, the choice of a 
strong, vigor inducing rootstock, an overzealous fertilization program or varying additive components of each. 
 
Under such conditions (the production of more than 0.4 lbs of prunings per foot of row) the employment of a 
divided canopy has merit. The canopy may be divided horizontally, as in the Geneva Double Curtain (for 
recumbent cultivars) or the lyre (for upright cultivars), or it may be divided vertically as in the Scott Henry, 
(Figures 1 - 7) or Mid-Wire Sylvoz. 
 
Training System and Distribution of Perennial Wood 
 
Over the course of 30 years we have conducted studies on training systems for a number of grape cultivars.  
At the outset we chose to avoid the trap of a large trial with all possible permutations on vine training from Fan 
to Pergola or Arbor.  Knowing the growth habit of Vitis labruscana, the systems evaluated have been either 
High Head (Umbrella Kniffen) or High Cordon (Hudson River Umbrella).  For most V. vinifera the comparisons 
have been on low head (modified Guyot or pendlebogen) or low cordon (VSP-Cordon). 
 
For resistant hybrids (Baco noir, Marechal Foch, Seyval, Vignoles, Vidal blanc, etc) we employed the four 
systems shown in Figure 8.  This was an evaluation of both low and high systems, and cordon and head 
systems.  For vigorous V. vinifera or those whose growth habit was not clear (Cabernet Franc, Cabernet 
Sauvignon) they were evaluated as with the resistant hybrids.  
 
Thus far, cordon systems have been either equal to or superior to head systems and high has been better 
than low.  This relationship is directly associated with the amount of 2-year-old and older wood in the system. 
This observation is supported by work in Switzerland (Fig. 1, 12) In that work Guyot training (Low Head) was 
modified to increase the volume of perennial wood in the trunk.  The result was a perennial wood volume 
increase of 15% - relatively small. Yet, that small increase produced measurable impact on the ripening of 
Pinot noir vines. 
 
Do Old Vines Make Better Wine? 
 
The above data encourage the following speculation.  Systems with more perennial wood have larger capacity 
to store CH2O that can be mobilized in poor growing seasons. 
 



 

 123 

Old vines have larger storage organs where these CH2O resources maybe sequested until conditions require 
their mobilization.  That requirement occurs every spring and possibly in the autumn of those seasons when 
poor light intensity or a reduced growing season length require additional CH20 for fruit maturation. 
 
This explanation has support from varying sources.  Regions with longer growing seasons can produce larger 
crops. We know from previous work that the annual CH2O production of a vine by photosynthesis is similar for 
vines growing under the same conditions regardless of crop level.  All that is influenced is the CH2O 
partitioning pattern (3-5). 
 
In cool climate regions we lose leaves at about the same time we harvest the crop.  Longer season regions 
have a period post-harvest that CH2O may be assimilated via photosynthesis.  Such vines can use stored 
CH2O reserves to augment the current season photosynthesis during ripening and replenish those reserves 
before leaf abscission. 
 
If this idea is true, old vines will not make better wine in good years than younger vines do; the advantage will 
be seen in the poor season.  This is a hypothesis. I expect to see it challenged and tested within the next 
decade. Then we will know whether it is vine age, amount of perennial storage tissue, or some combination 
that helps produce the best wines. 
 
Choosing A Training System 
 
So, now we are at the “fish or cut-bait” stage.  What do we say about training system choices.  We would 
make my decision as follows: 1) unless growth habit, poor productivity at basal nodes, or  lack of cold 
hardiness, make it unacceptable, choose a cordon system; 2) if recumbent, we would choose High Cordon; if 
upright we would choose Low Cordon with spur pruned bearers; 3) always use double trunks, even on hardy 
cultivars (especially if a head system is used) and multiple trunks for cold tender resistant hybrid and V. 
vinifera cultivars. 
 
Most grape varieties of economic importance to Michigan are recognized as to their growth habit.  Even those 
rare here are likely grown somewhere in the Great Lakes Region.  Ask opinions, but remember training 
systems collect adherents as do political parties or religious cults.  Work to sort out opinion from data and 
always make sure that when someone is speaking about a given system of training that it has indeed been 
grown in the manner of that system.  I too often see system names applied to methods that do not reflect the 
dimensions of that system where it was devised or is most commonly used. 
 
Finally, recognize that some systems are inherently more expensive and/or difficult to grow.  Individual grower 
personalities and site circumstance can be more important than a 10% change in yield.  Fortunately, training 
system is more easily changed than site or cultivar choice. We are all ignorant and seeking enlightenment.  It 
hopefully comes with experience and patience, and the grapevines are forgiving, thankfully.  
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Figure 1.  Guyot training. Syn. Vertical Shoot Position.  Dimensions: Post height - 78"; Fruit 
bearing wire - 32"; 1st set double wires - 40"; 2nd set double wires - 52"; Top wire - 78".  Figure 
and dimensions after Jackson, 1997. 
 

 
 
Figure 2.  High Cordon. Syn. Sylvoz.  Hudson River Umbrella, Single Curtain, No-tie.                   
Dimensions: Post height - 72"; Fruit bearing top wire - 72"; Optional pair of mobile                        
wires - 48".  Figure and dimensions after Jackson, 1997. 
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Figure 3. Mid-Wire Sylvoz.  Dimensions: Cordon bearing wire - 40"; Lower mobile double wires - 
20"; Upper double wires - 58".  Figure and dimensions after Jackson, 1997. 
 

 
Figure 4. Low Cordon-Spur. Syn. VSP-Spur Pruned.  Dimensions: Cordon bearing wire - 32"; 1st 
set double wires - 40"; 2nd set double wires - 52"; Top wire - 78".  Figure and dimensions after 
Jackson, 1997. 
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Figure 5.  Scott Henry.  Dimensions: Post height - 78"; Lower set mobile double wires - 28"; Lower fruit 
bearing wire - 39"; Upper fruit bearing wire - 48"; High set of double wires - 58"; Top set of double wires - 
78".  Figures and dimensions after Jackson, 1997. 
 

 
Figure 6.  Geneva Double Curtain. Syn. GDC, Double Curtain, Dimensions: Cordon wire - 72".  Note 
swinging arm variant her for upright growing cultivars.  After Jackson, 1997. 
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Figure 7.  Lyre. Divided canopy for upright cultivars.  Dimensions: 36" to cordon or cane bearing wires.  
Vertical walls of canopy 36" apart  at base and 48" apart at top.  Lower pair wires - 48"; Mid-pair wires - 
60" and upper pair wires at 72"..  After Jackson, 1997. 
 

Figure 8.  Four training systems employed in Michigan training studies.  Clockwise from top left: 
Low head. Syn. Keuka High Renewal; High head. Syn. Umbrella Kniffen; High Cordon - Hudson 
River Umbrella, High Sylvoz, Single Curtain, No-Tie;  and Low-Cordon - A mixed variant of spur 
and cane pruning - Chatauqua.  Dimensions: Top wire - 72"; low wire - 36"; mid wire - 48".  After 
Howell, et. al. 1987; 1991. 
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Figure 9.  Variant of Guyot showing small increase in perennial wood by dividing single trunk.  
After Candolfi - Vasconcelos, et. al.     1994. 
 
 
 

 

Table 1.  Changes in dry weight of moderately cropped (2-
clusters/vine) potted grapevines at different growth stages. 

 % Dry Weight 

  
Fruit 

 
Leaf 

 
Shoot 

 
Wood 

 
Root 

gm  
Total 

Fruit set 1.0 b 11.4 9.0 b 24.2 a 54.4 
a 

48 c 

Veraison 25.0 a  18.3 13.6 ab 12.1 b 31.0 
b  

193 b  

Harvest 28.1 a 14.6 16.6 a 8.0 b 32.7 
b 

299 a 

F ** ns ** ** * ** 

After Edson, et al 1995 (5). 
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Table 2.  Changes in dry weight of potted grapevines at different 
cropping levels at harvest. 

 % Dry Weight 
at Harvest 

Clusters/ 
Vine 

 
Fruit 

 
Leaf 

 
Shoot 

 
Wood 

 
Root 

gm  
Total 

6 42.9 11.0 10.5 8.9 26.7 277 

4 41.0 12.6 12.0 7.9 26.5 307 

2 28.1 14.6 16.6 8.0 32.7 299 

1 21.9 15.2 17.2 11.0 34.7 289 

0 0.0 19.1 29.8 10.4 40.7 286 

Sig. 
regression 

*** *** *** ns *** ns 

After Edson, et al 1995 (5). 
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Performance of Muscadine Cultivars in Southwest Arkansas 
 

Manjula Carter1  and R. Keith Striegler2 
1 University of Arkansas Southwest Research and Extension Center, Hope, AR 71801 
2 University of Arkansas, Dept. Horticulture, 316 Plant Science, Fayetteville, AR 72701 

 
 
Abstract 
 
Twenty-one muscadine (Vitis rotundifolia, Michx) cultivars were evaluated at the 
University of Arkansas Southwest Research and Extension Center, Hope, Ark. (USDA 
hardiness zone 7b).  Cultivar differences in yield, berry weight and fruit quality were 
apparent at this location.  The cultivars Carlos, Granny Val, Ison, Jumbo, Nesbitt, 
Southern Home and Summit were consistently high yielding for all 4 years of data 
collection.  ‘Black Beauty’ and ‘Supreme’ were very productive in 2001 and 2002 (over 
100 lbs/vine) despite lower yields the previous two years.  Cultivars which yielded poorly 
included ‘Early Fry’, ‘Scarlet’, and ‘Sterling’.  ‘Black Beauty’, ‘Early Fry’ and ‘Sugargate’ 
had the largest berries, approximately 10 g.  ‘Cowart’, ‘Fry’, ‘Granny Val’, ‘Jumbo’, ‘Late 
Fry’, ‘Nesbitt’, ‘Scarlet’, ‘Sterling’, ‘Summit’, ‘Supreme’, ‘Tara’, and ‘Triumph’ had 
medium-large berries (6 to 9 g).  ‘Carlos’, ‘Doreen’, ‘Ison’, NC67A015-17, NC67A015-
26, and ‘Southern Home’ had small berries (5 g or less).  Overall fruit quality based on 
stem scar and flavor ratings, was highest for ‘Black Beauty’, ‘Granny Val’,  NC67A015-
17, NC67A015-26, ‘Nesbitt’, ‘Southern Home’, ‘Supreme’ and ‘Tara’.  ‘Carlos’ and 
‘Summit’ also had good fruit quality.  Based on yield and fruit quality, ‘Black Beauty’, 
‘Carlos’, ‘Granny Val’, ‘Nesbitt’, NC67A015-17, NC67A015-26, ‘Summit’, ‘Supreme’, 
and ‘Southern Home’ can be recommended for planting in southwest Arkansas and 
other areas with a similar climate. 
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Winter Hardiness of Grapevines:  The Challenge of Culture Under 
Continental Conditions and Recovery Approaches When Damage Has 

Occurred. 
 

G. Stanley Howell 
Professor of Horticulture 

Program of Viticulture and Enology, Michigan State University 
 

Introduction. 

Cold hardiness in woody perennial genera such as Vitis is a collection of morphological, 
anatomical, physiological and biochemical/biophysical characteristics, which allow specific vine 
cells or tissues to either, avoid (via supercooling) or tolerate the formation and presence of ice 
crystals within that tissue.  When conditions result in either ice formation, as in the case of 
supercooling, or ice crystals in a hardy tissue ‘seed’ living cells, the result is mortality for the 
tissue or cell in question.  When a cell, tissue, organ or vine is killed we refer to that condition as 
damage.  If the vine, organ or tissue survives that localized damage we refer to it as injury.  So, 
we can have bud kill resulting in damage to those buds, but only have injury with reference to the 
vine. 
 
In a review on grapevine cold hardiness several years ago (Howell, 2000) I noted that grapevine 
cold hardiness is not a single vine factor.  As suggested above, it is as complex as vine yield or 
fruit quality.  In that review the annual dormant period of vine cold hardiness was subdivided into 
3-sections.  Fall acclimation refers to the period of transition that occurs as a vine and its tissues 
change from the actively growing, cold tender state to the dormant fully cold hardy state; vine 
hardiness is facilitated by an early onset and achievement of maximum cold hardiness.  Mid-
winter hardiness maintenance is the period occurring after full cold hardiness has been 
achieved, vines are in various stages of endodormancy (sometimes called ‘rest’) and vines are 
responsive in varying degrees to hardiness reducing warm periods. and hardiness is facilitated 
by a) a low level of response to the warm periods; and b) a rapid vine/tissue response to cooling 
periods post-thaw thus regaining any hardiness lost in the interim.  Spring deacclimation is the 
period of transition from the fully hardy state to a condition of complete hardiness loss and the 
onset of spring growth.  The issues for this discussion relate to the last two of these. 
 

The Challenge of Temperature Fluctuation: Cultivar Selection.  

Over the last 30+ years we have spent considerable time at an effort that has little glamour, but 
has had the most important impact of all our research on the quality improvements observed in 
Michigan’s wine industry.  That effort has been cultivar and advanced selection testing.  It has 
also been a frustrating effort as cultivar cold hardiness is a keystone requirement for successful 
commercial grape production in Michigan.  One of the frustrating observations has been the lack 
of annual consistency in the field ranking of different genotypes.  The vineyard rankings from 
most to least hardy varied to some degree each spring we made the assessment.  On closer 
examination, it became clear that ranking depended on the part of the dormant period that the 
damaging cold stress episode(s) occurred.  Some data we collected on peach cultivar hardiness 
can illustrate this (Table 1) (Howell, et al., 1997).  The hardiest cultivar during acclimation and 
mid-winter was Redhaven, but it was less hardy during deacclimation; if the freeze occurred 
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during deacclimation, Redskin was most hardy.  This kind of data has also been collected for 
grape cultivars.   

 

It is also a frequent puzzle that a given cultivar can tolerate the cold temperatures of a severely 
cold winter and then be severely damaged in a comparatively mild winter.  Again, when the 
stress episode(s) occur is a key factor.  Thus, cultivar selection is an important component in 
facing the challenge of fluctuating temperatures generated under continental climate conditions. 
 Wample and his associates (2000) in Washington have reported that there are important 
cultivar differences with regard to cold hardiness at different parts of the dormant season.  They 
also note that specific tissues may respond differently.  Buds are likely to be more responsive to 
dehardening temperatures than cane or perennial trunk/cordon tissues. 
 
Cultural Factors Influencing Response to Temperature Fluctuations. 
There are two primary approaches that can be used with regard to influencing the economic 
impact of vines to fluctuating temperatures during either mid-winter or deacclimation: a) reduce 
vine responsiveness to dehardening temperatures and b) accept that fluctuations will produce 
some injury each year and modify culture to accommodate that injury. 
Reducing responsiveness is a method of choice regardless of the situation, but it is most critical 
for those cold tender cultivars marginally adapted to the macroclimate (Geiger, et al., 1995) as 
vine survival is at stake.  Culture that maximizes the expression of the genetic components for 
cold hardiness is crucial.  Among these practices are crop control and vine balance, canopy 
management to achieve maximal sunlight penetration to the renewal zone and adequate 
nutrition/water.  Delaying pruning of cultivars at risk until just prior to bud burst is also advised.  
Pruning stimulates growth (Edgerton and Shaulis, 1953) and pre-burst assessment allows for 
modification of nodes retained. 
 
Cultural modification via ‘spare parts’ (Pool and Howard, 1984 ) is the common approach 
employed to compensate for annual losses of buds or canes.  We use this on all vinifera 
cultivars and thus retain multiple trunks and 2-3 times the anticipated needed number of nodes 
at pruning in anticipation of bud and/or cane injury. 
 
Conclusions. 
There are none that are fully satisfactory.  Our desire to grow specific cultivars that are well 
recognized in the marketplace commonly results in efforts to grow cultivars marginally adapted 
to a given region.  While the best response is to select cultivars of quality that are adapted and 
avoid others, that is not a satisfying suggestion.  In Michigan most vinifera fit this situation and 
the value and perceived quality of such cultivars make them appealing to both grower and 
processor.  So we are left with delayed pruning and spare parts.  Those are the primary methods 
we employ in Michigan.  It also means that from time to time we will have the opportunity to deal 
with retraining vine recovery from freeze damage. 
 
Recovery Approaches After Damage Has Occurred. 
Growing cold tender cultivars means that we occasionally will have the opportunity to respond to 
a severe damage situation(Wolfe, 2000).  In January, 1994 we had two severe freeze episodes 
that gave us the opportunity to assess recovery strategies.  Those freeze episodes resulted in all 
vinifera at the Southwest Michigan Research and Extension Center (SWMREC) save Cabernet 
Franc, Riesling, Scheurebe, and 2-clones of Pinot noir (UCD 9 and 29) being killed to the 
snowline.   
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All vinifera in Michigan are grafted to phylloxera resistant rootstocks, so each fall soil is pulled 
from the row middle to the vine to provide a cover and protection of the graft union and each 
spring that soil is removed to prevent scion rooting.  If the entire scion cultivar is lost, replant will 
be required and the process of pulling the rootstock, ordering vines, getting them produced and 
delivered and subsequent planting and training can easily require 4-5 years with lost production 
in the interim. We also retain 1-node spurs at the base of the trunks to serve as renewals should 
trunk mortality occur.  All these efforts paid dividends in 1995. 
 
We were concerned with 2-factors in the spring of 1994: a) determining whether the freezes had 
caused damage and the severity of that damage, and b) how vines killed to the snowline should 
be handled.  The first question was easily answered.  No pruning or trunk removal was initiated 
until after the onset of growth in the spring.  Vines killed to the snowline had no shoots arising 
from canes or trunk tissues above the snowline.  This waiting meant that we did not have to 
anticipate mortality status based on perceived trunk tissue damage estimated based on degree 
of tissue browning, and we could employ the existing trunk structures to tie-up the tender shoots 
arising from the scion cultivar just above the graft union.  We were very careful as we uncovered 
the unions.  
 
In handling damaged vines, we retained all shoots.  The concern was the 
predisposition for vigorous, large diameter, cold tender trunk replacement canes if shoot 
numbers were reduced.  
 
The next question was how to crop the damaged vines.  In 1994 the entire vinifera crop at 
SWMREC was lost for all except the above mentioned cultivars.  In 1995 we observed that vine 
growth had been excellent, but we had no basis to estimate the amount of crop we might 
anticipate.  My colleague Dr. David Miller made a suggestion that served as the basis for our 
approach that year.   
 
The vines were trained to a modified Guyot (Vertically Shoot Positioned, VSP) system with pairs 
of wires at 40, 52, and 78 inches height.  The suggestion was to use shoot vigor as an indicator 
of that shoot’s capability to ripen the crop.  The vines were thinned to 7-shoots/ foot of row and 
at bloom shoots were assessed for vigor.  If a shoot length at bloom was in the space between 
the 52 and 78-inch height wires, then all clusters were retained on the shoot.  If the shoot length 
was between the 40 and 52-inch wire pairs, then the shoot was thinned to retain only the basal 
cluster.  Finally, shoots with length inadequate to reach the 40-inch wire pair were defruited.  The 
result was very respectable tonnage ranging between 2.5 and 4.0 tons/acre depending on the 
cultivar.  Fruit composition and subsequent wine quality was uniformly excellent. 
 
Conclusions. 
Protect graft unions. 
Retain 1-node spurs at base of scion cultivar. 
Retain all shoots on damaged vines. 
Retrain vines using shoots arising from protected spurs just above the graft union.  
Maintain effective program of pest control, especially fungus disease control in non-bearing year. 
Use vine growth criteria to set crop level the following year. 
If used, the removed trunks will have reduced likelihood of developing crown gall symptoms. 
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Weed Control Strategies in Vineyards 
 

RE. Talbert, E.F. Scherder, & M.L. Lovelace 
Department of Crop, Soil, and Environmental Science 

University of Arkansas 
 
Dr. Ron Talbert is University Professor of Weed Scientist at the University of Arkansas where he 
has spent his career, of now 40 years, teaching and conducting research in the field of Weed 
Science.  Dr. Talbert earned his B.S. in Soils from the University of Missouri and M.S. and Ph.D. 
in Crops (Weed Science) from the University of Missouri.  He teaches courses at both the 
Undergraduate and Graduate level and is especially active in working with graduate students as 
a part of the University of Arkansas’ internationally recognized weed science program in 
graduate training. Through the years he and his students have done research on a wide variety 
of problems associated with the use of herbicides in crops, especially horticultural crops, 
herbicide behavior in soil, factors affecting herbicide selective activity, persistence and carryover, 
and now herbicide resistance in weeds.  Dr. Talbert is a Weed Science Society of America 
Fellow, Southern Weed Science Society Weed Scientist of the Year in 1991, Past President of 
SWSS, received the Distinguished Service Award from Arkansas Agricultural Pesticide 
Association, a Recognition Award from the Arkansas State Horticultural Society, Distinguished 
Service Award from SWSS, Research Merit Award of Merit from the U of A Gamma Sigma Delta 
Chapter, the IR-4 Meritorious Service Award, the Spitze Land Grant Award from the Dale 
Bumpers College of Agricultural Food and Life Sciences, and the John W. White Outstanding 
Team Award for his contribution to the grape production team from the U of A Division of 
Agriculture.  

 

Weed control in grapes requires proper planning to maintain effective season-long weed control. 
Some of the more common weeds present in Arkansas vineyards include crabgrass, 
johnsongrass, bermudagrass, primrose spp., ragweed, brambles, nutsedge spp., and red sorrel. 
If weeds are not controlled, competition for nutrients, water, and light can occur. Competition 
early with grapes can lead to a delay in growth and ultimately a decline in production in the 
bearing years. To achieve proper vegetation control, management strategies must be 
implemented for under the grape row and row middle. 

 

Weed control in row middles can be achieved utilizing four approaches. The first approach 
employs multiple cultivations with a cultivator or spring tooth harrow. This can be an effective 
approach; however, multiple tillages are needed throughout the growing season. Erosion of row 
middles is also a potential problem on hillsides and sites prone to frequent rainfall, therefore 
making this an option for non-erodible areas only. A second approach utilizes the competitive 
nature of grass species to compete with weeds. With grasses established in row middles, 
erosion is minimized. Established row middles allow for travel of equipment in the field 
throughout the season, whereas cultivation can restrict the use of equipment during wet periods. 
Care should be taken in selection of grass species when establishing row middles. Grass 
species, such as bermudagrass, and legumes species may provide good ground cover but can 
be a problem, when they spread beneath the grape vines. The third approach implements 
herbicides and the establishment of a grass species in the row middle. Grass is allowed to grow 
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to a target height, then mowed or treated with a reduced rate of a non-selective herbicide, such 
as Roundup, Rely, or Gramoxone to suppress further grow(Table 1). By allowing establishment 
of the grass, then suppressing the vegetation, row middle erosion is minimized, travel throughout 
the season can occur, and weed control has been maintained with the non-selective herbicide. 
The last method of weed control involves simply repeated mowing with a flail mower or brush 
hog to maintain low vegetation cover. This method requires multiple trips across the row middles 
to achieve proper control. Weeds growing in the middles can be a problem in subsequent years. 
Also travel late in the growing season can damage branches on established vineyards, so care 
needs to be taken in late season mowing.  

 

Under-the-row weed control can be achieved using cultivation and/or herbicides. Herbicide 
applications under the row are specific to the age of the vineyard. Some herbicides cannot be 
applied to newly established grapes, and others cannot be applied to bearing grapes.  Always 
read and follow the detailed instructions and restrictions on the product label of each specific 
herbicide. The non-selective postemergence herbicides can be used anytime with care not to 
spray young vineyard bark or leaves. If spray or spray drift contacts the green bark of the vine, 
stunting and delayed growth can occur. To minimize bark contact, growth tubes can be used. 
These aid in training the vines and also to help shield the trunk from spray drift.  

 

There are many selective herbicides that can be used safely and legally on grapes. These 
include preemergence compounds, applied prior to weed emergence, and postemergence 
compounds, applied to the vegetation foliage. When the vineyard is in the non-bearing stages of 
year 1 and 2, the preemergence herbicides Surflan, Devrinol, Gallery, or Casoron can be used. 
The main control with Surflan and Devrinol is suppression of seedling grasses (Table 1).  Gallery 
is effective on seedling broadleaved weeds.  Casoron G can be used, especially in a nursery, 
but probably is not cost effective in a vineyard (Table 2).  Postemergence herbicides that 
selectively control a wide range of grass species are called graminicides.  Labeled graminicides 
in grapes include Poast, Fusilade DX, and Select. These graminicide-type herbicides control a 
wide range of grass species, but there is no effect on broadleaf species, either weeds or crops. 
Therefore, a non-selective herbicide such as Roundup, Rely, or Gramoxone will need to be used 
for broadleaf weed control. These non-selective herbicides have to be very cautiously used to 
avoid any contact with the grape foliage. 

 

Karmex and Solicam are two other preemergence herbicides that can be used for weed control 
in the third year after grape establishment. Once the vineyard is into the third season of growth 
the only postemergence graminicide that can be used is Poast.  Neither Fusilade DX nor Select 
are registered for use where fruit is produced and marketed.  In the forth and fifth year Princep 
can be used as a preemergence herbicide. Princep is excellent for annual broadleaf weed 
control but gives only short residual annual grass control. 

 

When focusing on weed control under the row, an understanding of the weed species present is 
needed. A good management practice does not rely on one class of herbicides, but rather a 
program approach of preemergence herbicides, postemergence herbicides, and cultivation. By 
implementing different methods of control, the overuse of one product does not occur, and this 
minimizes the possibilities of weed shifts and herbicide resistance issues that lead to worse 
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weed control problems. 

Under-the-row weed management requires care in proper identification of the weeds present, 
proper calibration, and care in application. If one of these factors is not achieved, poor weed 
control or injury to the vineyard can occur. Considerations at the time of application include 
actively growing weeds, low wind, and optimum weather conditions. If weeds are not actively 
growing, herbicide uptake can be minimal. If high wind is prevalent, extreme care must be taken 
to minimize off-target movement. When rain is expected, postemergence spraying  should be 
delayed. By understanding the management strategies available, weed control can be attained 
in either row middles or under the row. By utilizing a variety of herbicides and cultural practices, 
cost-effective weed control (Table 2) can be attained throughout the life of the vineyard. 

 

Table 1. Weed control ratings by species from various herbicides labeled in Grapes1. 

    Postemergence 

  Preemergence  Graminicides   

  

      
 

   

 

   

                
Annual Grass  E P G G E E  E E E  E E E 

Bermudagrass  P N P N P N  E E E  E E C 

Seedling      
johnsongrass 

 P N P P G F  E E E  E E E 

Rhizome   
   johnsongrass 

 P N P N P N  E E E  E E C 

Annual 
  broadleaves 

 P E E E P G  N N N  E E E 

Brambles  P N P N N N  N N N  E E C 

Nutsedges spp.  P N P P P P  N N N  C C C 

Red sorrel  N G P F N N  N N N  E E C 
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New And Potential Grape Insect Pests: Japanese Beetle & 
Multicolored Asian Lady Beetle 

 

Donn Johnson 
Department of Entomology, University of Arkansas, Fayetteville, AR 72701 

 
Japanese Beetle, Popillia japonica (Newman): 
This beetle is native to Japan, introduced to New Jersey in 1916 and dispersed throughout U.S. 
including NW Arkansas (1998) and Tulsa areas in the late 1990’s. The host range of adult 
beetle includes: fruits - apple, cherries, grapes, peach, plums and blueberries; vegetables - 
asparagus, beets, broccoli, rhubarb and sweet corn; ornamentals - maples, birch, crabapples, 
roses, sassafras, mountain ash and linden; field and forage crops - soybean, alfalfa, clovers and 
corn; and weeds - smartweed, crabgrass, ragweed and cattail. The adult skeletonizes the leaves 
and does feed on some ripe fruit. The larvae (white grub) feed on roots of grasses in: 
recreational & industrial parks, school grounds, home lawns and golf courses. The adult is 3/8-
1/2” in length, the area behind the head is metallic green, the wings are coppery brown and it 
has 6 white tufts of hairs on each side of the abdomen. The larvae varies from 0.1” to 1” in 
length, “C”-shaped and hairs on the tip of the abdomen are distributed in a “V”- shape. The 
larvae overwinter in the soil. As the soil warms in the spring the larvae feed on grass roots. In 
June they change to a pupa (resting stage) in a soil cell. In late June to early August adults 
emerge from the soil, mate and females enters soil under turf to lay eggs. Larvae emerge and 
feed on roots until late fall when they burrow to 8 to 10 inch depth in the soil to overwinter.  
 
Homeowners should make the first insecticide application to foliage when damage is becoming 
intolerable. Inspect plants for additional beetle damage prior to deciding to make additional 
insecticide treatments. See recommended formulations and rates in the Arkansas Small Fruit 
Spray Guide. When possible, replant with plants that are resistant to adult feeding. 
 
Alternatives to insecticides are available for control of the larvae: parasitic nematodes or milky 
spore bacteria can be applied in the spring or early fall. One treatment of milky spore is usually 
sufficient since the bacteria continue to multiply in later generations. NOTE: Do not apply 
chemical insecticides to turf if you apply milky spore or nematodes. Insecticides keep the grub 
population too low for the spores or nematodes to multiply and persist. Organic growers may 
achieve some benefit from spraying plant-derived extracts of Rotenone/Pyrethrin against foliage 
feeding adults.  
 
Japanese beetle adults may also be mass trapped on a community-wide basis. The trap has a 
yellow baffle and bag with a dual lure: floral lure: 9.9% Phenylethyl Propionate, 9.9% Geraniol, 
23.1% Eugenol; and a sex lure: 0.47% (R,Z)-5-(1-Decenyl) dihydro-2-(3H)-furanone.  
Sources of the Japanese beetle trap kits: Great Lakes IPM (989-268-5693) kit has 1 baffle, 3 
bags, 1 dual lure (sex & floral) = $7.50; and http://doityourself.com/ “bag-a-bug” kit has 1 baffle, 
2 bags, 1 dual lure = $6.30. Each yellow baffle can be used for several years but the grower 
needs to replace yearly the dual lures = $4.00/pkg and the bag (3/pkg) = $2.00/pkg.  
 
To succeed in mass trapping the Japanese beetle, follow these directions and adult numbers 
should decline over several years. Set out traps by 15 June at a density of 49-traps/sq mile. 
Each trap attracts beetles from 5,000 sq ft. Do not put traps in or near plants that are susceptible 
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to Japanese beetle. Be sure to empty the trap bags of beetles every other day and destroy them 
(do not bury beetles because they can dig up to the surface). Crops like grape may require 
protective insecticide sprays to minimize foliar damage and crop loss in the first years of the 
mass-trapping program. Several years of mass trapping is expected to reduce the local 
population of Japanese beetles. Other states indicated that the Japanese beetle populations 
dropped over time due to buildup of natural enemies and disease.  
 
Multicolored Asian Lady Beetle, Harmonia axyridis Pallas: 
The name "multicolored" refers to the many different color forms of the adult lady beetles (see 
photo). It is a native to Asia that was introduced to the U.S. as early as 1916 to feed on aphid 
and scale. It was re-introduced and mass reared by the Agricultural Research Service-Newark in 
late 1970’s. They shipped these beetles from Newark and to Byron, GA, to control aphids and 
scale on pecan. The first populations of this species were collected in Arkansas in 1992. The 
predatory species benefits us by feeding on more than 50 species of aphids and other soft-
bodied insects that are pests of ornamental rose, crepe myrtle, plum, peach, apple, magnolia, 
clover, cabbage, vetch, pine, tulip tree, maple and other plants. One beetle during its lifetime can 
eat 300 aphids. It has nearly eliminated the injurious pecan aphids in Georgia pecan orchards. 
However, the multicolored Asian lady beetle was reported in Michigan to feed in 
August/September on ripe raspberries and grapes and contaminate flavor of juice & wine (MSU 
Rufus Isaacs, University of Massachusetts Berry Notes October 2002). Asian lady beetle adults 
are attracted to white, gray or yellow buildings and hibernate in wall spaces & enter homes on 
warm days. Agitated beetles bleed a yellow fluid that stains walls & fabrics. The Multicolored 
Asian Lady Beetle is ¼” in length, the area behind the head (pronotum) has spots fused into “M” 
shape. Body color ranges from yellow-orange to red-orange with 0 to 19 black spots on the 
wings. Other lady beetles can be seen on the “Lady Beetle Guide” at 
http://cnf.ca/beetle/guide.html.  
 
The life cycle consists of adult beetles laying 20 eggs a day. Eggs hatch in about three to five 
days. Larvae have white spots on sides of the abdomen and feed on aphids then molt into an 
immobile pupal stage attached to the leaf. It takes 15-25 days to go from egg to adult.  
 
Solution to these beetles entering houses is to adequately caulk the exterior. Also, camphor & 
menthol have been shown to repel the multicolored Asian lady beetles. 
 
Japanese Beetle Internet Sources of Information: 
http://comp.uark.edu/~dtjohnso/japbeetle.html 
http://www.pueblo.gsa.gov/cic_text/housing/japanese-beetle/jbeetle.html 
http://ceris.purdue.edu/napis/pests/jb/imap/jbmap.html 
http://www.extension.umn.edu/distribution/horticulture/DG7664.html 
 
Multicolored Asian Lady Beetle Internet Sources of Information: 
http://ohioline.osu.edu/hse-fact/1030.html 
http://www.nysaes.cornell.edu/ent/biocontrol/predators/harmonia.html 
http://www.entomology.wisc.edu/mbcn/kyf210.html 
http://www.ars.usda.gov/is/br/lbeetle/ 
http://www.ars.usda.gov/is/AR/archive/mar95/001030.beetlemagstory.htm#harmonia 
http://www.umass.edu/fruitadvisor/berrynotes/bn1714.pdf 
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Pest Management Effects On Arthropod Diversity In Grape Systems 
 

Joe Williamson1, Donn Johnson1, Barbara Lewis1, and Keith Striegler2 
1Department of Entomology and 2Department of Horticulture, University of 

Arkansas, Fayetteville, AR 
 
Diversity of arthropods and other organisms is often seen as an indicator of overall health and 
stability of various ecosystems, including grape production systems.  Diversity can also give 
direct benefits to grape growers.  A build up of natural enemies helps to control grape pests.  
Even a build up of insignificant arthropods is important; as they become prey for natural enemies 
when grape pests are not available.  This brings about higher stability for the grape ecosystem. 

 

Arthropod diversity can be increased in the vineyard by reducing pesticide applications, or by 
using softer compounds that have minimal impact on non-target organisms.  Another method is 
to increase diversity of plant material, in the form of crop plants, groundcovers, and/or perimeter 
plants.  Purchasing and releasing beneficial species is yet another method of increasing 
arthropod diversity. 

   

There are many examples in research literature of how arthropod diversity directly benefits grape 
growers.  Mayse (1998) studied arthropod diversity in California vineyards.  He found higher 
spider counts in vineyard plots that use more sustainable viticultural practices.  These spiders 
may provide effective biological control in these systems.  In a separate study (1997) he found 
higher lacewing egg counts in vineyards using more sustainable practices, specifically using a 
cover crop and compost for fertilizer, as opposed to vineyards that used synthetic fertilizer and/or 
cultivation.  In the larval stage, lacewings feed on large numbers of immature leafhoppers, as 
well as other insects.  This study reported a significant reduction of western grape leafhopper, a 
key grape pest in that region, where lacewing counts were higher.   

 

Jay Brunner does similar research in apple orchards of Washington State.  He conducted a 
study (1998) with 10 orchards: 5 using a conventional program for management of several key 
pests; the other 5 using softer compounds for control of codling moth only.  Natural enemies 
increased greatly in the orchards using softer compounds.  The increase in biological control 
agents in these orchards eliminated the need for additional insecticide sprays against other 
pests, in contrast to the conventional orchards that did require sprays. 

 

Goal 

This project seeks to compare the levels of arthropod diversity in Arkansas vineyards following 
different pest management programs.  Sampling started in the 2002 season, and will continue 
throughout the 2003 season.  An attempt will be made to count and identify (to order) all insects 
and spiders in each system.  Parasitoids and predators will be identified to family.   
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Objectives: 

1) Sample vineyards following different grape management programs; 2) compare levels of 
diversity across these programs; and 3) determine what species exist with potential for biological 
control of grape pests.  Vineyards will be sampled for the following known parasitoids/prey:  
Trichogramma minutum/grape berry moth; Anagrus epos/grape leafhopper; Ablerus 
clisiocampae and Prospaltella murfeldtae/grape scale.  My goal is to compare the relative 
abundance of these parasitoids, as well as other natural enemies, under different grape 
management programs.  I hypothesize that pest management programs using more 
environmentally safe tactics will have higher levels of arthropod diversity and more potential for 
biological control. 

 

Methods: 

The following sampling methods will be used: pit-fall cups; yellow sticky flags; pheromone traps; 
and sweep netting.  Sampling will be done in three separate sampling locations in each 
vineyard: center; along two edges; and one edge bordering woods where they exist.  Specimens 
will be collected and taken to the lab, identified, tabulated, and statistical analyses run to 
determine differences between each vineyard. 

 

Pit-fall traps consist of plastic cups, placed under vines flush with ground level, with a wood 
cover suspended above.  Three traps are placed in each of three locations in each vineyard.  
Ground level predators are expected to fall into these traps, and will be preserved in anti-freeze 
inside until they can be collected.  Yellow sticky flags are coated with a sticky compound on both 
sides and attached to the top wire in the vine canopy.  Flying insects, including leafhoppers and 
parasitoids, are attracted to the yellow color and get stuck on these traps.  There are three sticky 
traps per location.  Pheromone traps will be used for monitoring of grape berry moth, with one 
trap per section.  Male moths are attracted to the synthetic equivalent of the female sex 
pheromone and get stuck in the sticky compound inside the trap.  Percent of grape berry moth 
infested grape clusters are also recorded.  Sweep net sampling is done in row middles, with 
three samples in each section.  Each sample consists of 10 sweeps; each sweep is a 180° arc 
at grass panicle level.   

 

Five separate vineyards are sampled in this project.  They vary from a very high level of pest 
management to abandonment.  The most intensively managed vineyard, in Lowell, suffers from 
a recent introduction of Japanese beetle.  Weekly insecticide sprays were made in July and 
early August.  Insecticides were also applied for grape berry moth in June and August.  In 
Judsonia, a 2 acre vineyard had several insecticide sprays in July and August for grape berry 
moth control, although with much less intensity than that in Lowell.  This plot is within a 180-acre 
fruit production system of blackberries, grapes, muscadines, and other crops.  The pest complex 
in a young vineyard in Hindsville hasn’t become established as yet.  Therefore, this vineyard 
gets less insecticide spray than the two previous ones.  A vineyard in Gum Springs is a low input 
IPM system, with a very high level of plant diversity in the ground cover.  Only border row 
applications of insecticide were made to control grape berry moth since this crop is harvested in 
middle to late July.  Pit-fall traps from 2002 sampled so far show a very high level of arthropod 
diversity in this system.  The final vineyard is in Bald Knob.  It is a small vineyard, about 4 acres, 
completely abandoned for at least 2 years.  Pit-fall samples from 2002 are showing high levels of 
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diversity here also. 

 

Two additional research plans may be conducted with this project this summer.  Each plan will 
require cooperation with another department or company.  The first is the evaluation of a new 
mating disruption product, Exo-Sex.  It consists of a synthetic powder version of the female 
grape berry moth sex pheromone.  Male grape berry moths fly into Exo-Sex traps, are dusted 
with this pheromone, and then spread it as they fly around the vineyard.  Mating disruption has 
been shown to work with Isomate-GBM pheromone ties.  It is very labor intensive, as the ties 
must be placed on trellis wires at the rate of several hundred per acre.  It is hoped that the new 
Exo-Sex product will be as effective and more profitable. 

 

Another objective is to compare presence of parasitoids in flowering groundcover versus grass, 
the standard groundcover in this area.  A mix of annual and/or perennial flowers known to serve 
as important sources of nectar for parasitoids will be maintained in one vineyard, and compared 
to rows using grass.   

 

Results and Discussion:  

Will be provided at the completion of this project, near the end of 2003.  
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How to Start a Winery and Not Go Broke 
 

Doug Welsch 
Fenn Valley Vineyards, Fennville, MI 

 
Starting a winery is full of risk and the potential for failure or delayed profitability is high. What 
are some of the things that can be done to minimize the risk, and what are some of the pitfalls 
that must be avoided to assure success?  The formula for success is a strong, well-defined plan 
executed in conjunction with adequate funding, focus and dedication, with an element of luck. 
 
A good plan is the key to making the venture a success.  It will help to keep you focused and will 
make it possible to secure and efficiently utilize the required funding.  The development of a 
good operational plan involves extensive product knowledge along with visionary thinking 
tempered with common sense and the touch of reality. 
 
The first step in the planning process is to learn as much as possible about all aspects of the 
business.  This is a very time consuming part of the planning process, but a very necessary step, 
as the more that you know and understand, the less likely that costly mistakes will be made. You 
need to spend some time researching and asking questions.  Talk to other growers and 
extension people to learn what you can and can’t do.  Talk to distributors and storeowners to find 
out what is selling and what these people will be expecting from you.  Talk to wineries with retail 
operations to learn what works and what does not work.  Begin to formulate how you are going 
to sell your wine and to whom.  And don’t forget to talk to the local and state governments and 
Federal regulatory agencies. 
 
Learn to differentiate between the things that work in your favor and those that limit what you can 
do.  Decide which factors you can control vs those over which you have no control.  See how 
other people have responded to these outside influences.  Look at things like climate, local 
economics and laws, labor pool, proximity to prospective markets, selling price limitations in your 
area, transportation issues, and resource limitations.  Investigate all aspects of the business, not 
just the fun and interesting things.  What do you know that you can do well?   What are beyond 
your realistic capabilities?  And above all, don’t get confused with things that you would like to be 
able to do or that you would like to be true. 
 
Use spreadsheets and a computer to do some simple modeling to work out scenarios and help 
develop your plan of attack.  Besides being a handy form for keeping records, spreadsheets can 
help you plan for the future and juggle limited resources for optimum benefit and yield.  Setting 
up models and working out your plans beforehand allows you to make your mistakes on paper 
instead of in the bottle. 
 
The old axiom that says that the three most important requirements for a successful business 
are location, location, and location, holds true for a successful winery.  The very first and the 
most crucial decision is the selection of the site.  Everything from the grape varieties that can be 
grown to the means of marketing will be influenced by this decision.  If the site was pre-
determined by prior ownership or if a region is chosen because of proximity to an existing job or 
family, there will obviously be less flexibility than if the selection criteria were based solely on 
factors surrounding the planned operation. 
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The ideal procedure would be to go through the planning process, and then pick a site that best 
meets the criteria established by the plan.  Usually, it is just the other way around.  The site is a 
given and the operation and spectrum of products must be made to fit the capabilities of the site. 
 
One must approach this question of, “what products will be produced?” in a pragmatic manner.  
Sure, it would be nice to grow a great Cabernet, but maybe the site will only support a well-made 
Chambourcin.  A rule of thumb is that you cannot afford to loose more than 1 crop in 10.  That 
could be a 100% failure in one year out of ten, or a 20% loss every other year.  Any way that you 
figure it, vineyards experiencing losses that exceed 10% of the potential yield are most certainly 
doomed to failure. 
 
On the other hand, a grower could be assured of a full crop with the use of costly and heroic 
efforts, like burying the vines or some other extreme form of viticulture.  But is it worth it?  Will 
the resulting wines be of sufficient quality to support these extreme measures?  Or will you be 
charging $20 for a bottle of wine that is really worth only $12?  Common sense says that you 
can’t do that for very long, especially now in a global economy and a worldwide grape glut.  A 
good guideline is that the cost of the grapes ($/ton) cannot be more than the SRP of the wine 
multiplied by 100.  (A $12 bottle can be made from $1200/ton grapes.) 
 
America talks dry and drinks sweet.  Soft and fruity wines will be a bigger hit than huge mouth-
filling wines.  A successful product line will include two basic wine groups that serve two different 
purposes.  First, there should be a number of popular styled “cash flow” wines that appeal to the 
masses and generate sales volume for the winery.  The second grouping are the “press wines” 
which include a limited selection of premium varietal wines that will generate press and 
recognition for the winery. 
 
Are you going to produce wines for all tastes and preferences, or are you going to streamline 
and focus on two or three wines?  The former will appeal to a wider segment of the population 
and is the best choice if you want to rely on tourist and off-the-street retail sales.  This is 
especially important if your winery is alone and you are likely to draw a very randomized mix of 
the population into your establishment. 
 
A focused approach is more efficient, but it narrows your prospective customer base to a subset 
of the population who likes the kinds of wines that you will be offering.  This might be a better 
choice if you intend to market primarily through the three-tier distribution system, as distributors 
will limit the number of products that they will carry from each brand.  Even if your focus is retail, 
this streamlined approach may work if your retail operation is located in a region well populated 
with wineries of a like mindset and if you are not planning to sell to customers of every level of 
experience and expectation. 
 
Select the product mix based on the anticipated market demographics and their buying habits.  
Fenn Valley sells 85% of the wine produced under the Fenn Valley label at the retail level.  We 
are not in a region well populated with wineries and we feel that we have to offer something for 
everyone, so the number of products offered range from 30 to 40.  Our prices range from $8 for 
the popular blends to $35 for our Ice Wine.  In almost all of the cases, we snagged the customer 
with semi-dry wines and were there for them when their tastes matured to dry wines. 
 
When selecting your product mix, look at both the short and the long-term picture.  You need to 
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have something that appeals to the customer at hand, but these customers will return and you 
should plan to meet their needs in the future as their tastes mature and change.  Our experience 
is that most tourist winery visitors will be “new” to wine, and most will not have a well-developed 
palate.  For many, wine is still a little intimidating, but these people are willing to experiment and 
learn. They approach wine with an open mind and for them wine is a food, not a status symbol.  
Be there for them now, and keep them coming back in the future. 
 
 
Once the prospective product line is established, the vineyard needs can be determined.  
Always try to plant to the market instead of marketing what is planted.  We use a spreadsheet to 
set up a model that will allow us to predict our vineyard needs, both now and in the future.  By 
plugging in the various wines to be produced and the varietal makeup of each wine, the number 
of acres of each variety can be determined.  This same sheet can be used to predict future 
vineyard expansion needs, and with minor modification, it can be used to balance the current 
year’s grape production with the wine needs for the coming year. 
 
The decisions about how the product line will be produced will greatly impact the initial capital 
requirements and how quickly positive cash flow can be achieved.  The more that the winery is 
going to do in-house, the greater the capital requirements and the longer the delay until a 
positive cash flow is achieved. 
 
The choices of whether or not to grow or purchase the grapes must be made early on.  Our 
experience shows that it takes five years to bring a vineyard to full production and that the up 
front costs for an acre of vineyard is between $8,000 and $10,000.  An alternative might be to 
initially purchase grapes, and plant vineyards as time and finances allow.  Even if vineyards are 
planted at the onset, you might want to consider purchasing grapes for the first three or four 
years to generate some revenue while the vineyards are maturing. 
 
Keep in mind that the only real reason that a winery should own a vineyard is for marketing and 
public relations purposes.  While fruit quality may seem to be a concern and the argument can 
be made that a vineyard under the winery’s control will produce superior fruit, there are ways to 
get cooperative growers to do a good job, and even the winery owned vineyards can produce 
inferior fruit on occasion. 
 
The same considerations apply to wine production.  The choices range all the way from buying 
bottled wine ready to sell, to producing and bottling the wine in house and anywhere in between. 
 Again, the more that the winery does in-house, the greater the capital requirements. 
 
About 50% of Fenn Valley’s total production is custom fermenting and bottling for other wineries. 
 About half of those wineries have been in business ten or more years and they find it more 
expedient to farm out the production of some of the specialty and volume products than to make 
them in house.  The other half are new winery enterprises for whom we custom produce most or 
all of their wines while they direct their resources toward marketing and sales.  These wineries 
are planting the vineyards and building the production facility as time and money permit. 
 
Just as with growing the grapes, the only real justification for doing the processing in house is for 
the marketing and public relations benefit.  The quality of a wine produced in house need not 
differ significantly from a wine produced off premise, and may actually be superior because of 
the technology available to the off-premise producer.  However, wines produced off-premise 
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may lack the individual characteristic or signature of a wine produced and bottled in-house.  And 
finally, an argument for producing your products in-house is the personal satisfaction of having 
done so, especially if the owner is involved in the winemaking process. 
 
Marketing and sales are the single most important aspects of running a winery operation, and at 
the same time this is the area that is most often overlooked.  Marketing is not as “sexy” as wine 
growing, but it is the one thing that will make or break each and every winery.  Everyone 
believes, “make it and they will beat a path to your door.”  The fact is, that you can make it and 
they will not come.  In truth, 50% of available resources should be devoted to sales & marketing 
and 50% used for administration & production.  Too often, production and administration receive 
priority, while sales and marketing get whatever is left over. 
 
It is almost a universal given that unless you are planning to implement a particularly large 
winery operation, the best way to market your wines is through a winery outlet or tasting room. 
As with everything else that is done in-house, retail sales have a greater up front capital 
requirement, but there is the potential for a substantial return on the investment.  Besides cutting 
out the middleman, the real advantage of having a tasting room and the associated retail sales 
is the advertising and promotion that results from the personal contact that customers will 
experience in your tasting room.  Each winery has a unique story to tell, and an effective retail 
operation will permit you and your staff to tell each and every customer your story.  If the wines 
are good and the customer had a good experience, they will tell other potential customers and 
your winery benefits from the free advertising.  We regard it as “advertising that pays.” 
 
Tasting rooms do not come without a price.  Besides the initial cost, tasting rooms take time and 
talent to manage, the hours are unfavorable, and an extensive and diverse product line is often 
required for a successful retail operation. 
 
Regardless of the fact that a retail room is good advertising for the winery, a successful retail 
operation requires external advertising to promote it.  We have done surveys of our customers 
and found that besides word of mouth, highway signs and brochures were the most effective 
means of reaching first time customers. 
 
 Brochures should be simple one-third page, two sided pieces that provide a sample of your 
story as well as the pertinent facts that a visitor needs to know, such as hours and how to get 
there.  Don’t waste money on a multi-panel brochure that details everything about your 
operation, when all you want to do is entice the person to visit the winery.  If you want a piece 
that tells your whole story, produce a separate and more elaborate “in-house” brochure to hand 
out once the customer has made the visit.  Avoid being too descriptive of products and activities 
that may change before the supply of brochures is exhausted.  Finally, distribution and 
placement of your “outhouse” brochures is far more important than “glitz”.  Put your money into 
placement rather than into design and printing.  Use brochure placement services to get your 
brochures out.  To avoid waste, limit brochure distribution to within 1 hour of your retail operation 
and at all state welcome centers. 
 
Advertising is one area that can quickly eat up a substantial sum of money.  Use your advertising 
dollars wisely by avoiding the duplication of the efforts of regional organizations.  Join CVB’s and 
local Chambers of Commerce, then let them do the advertising and promotion to get visitors into 
the area.  Once the visitors are in your area, it is now the winery’s job to entice the visitor to the 
winery.  Focus your advertising dollars locally. 
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After brochures, locally distributed travel guides are the most efficient printed advertising.  We 
routinely see travelers carrying travel guides into our winery and over the years we have found 
them to be an effective way to reach visitors in the area.  The least effective means of reaching 
tourists is through newspaper and radio advertising. 
 
Once you have snared a customer, you need to keep them coming back.  Our surveys have 
found that slightly over 50% of the purchases and more than 60% of our retail dollars are from 
customers who have visited us within the last 12 months.  To make use of this customer base, 
you must employ two marketing strategies: 1) communicate with the customer on a regular 
basis, and 2) give the customer a reason to come back. 
 
Communication is best handled with a newsletter.  Your newsletter must be an extension of your 
operation.  It must be interesting and informative, and should not be a price list in disguise.  Your 
customers want to hear more of your story, so use your newsletter as a means of reaching them 
in their homes.  Tell them what is happening at the winery or in the vineyards.  What is working.  
What didn’t work out and why.  New products and dropped products.  Make it personal, let the 
reader in on some secrets or get to know you and your operation a little better. 
 
Publish your newsletter on a regular basis, not just when someone has some free time.  A 
newsletter need not be flashy to be effective.  If your winery is a down-home farm winery, then a 
simple publication will suffice.  Our newsletter is a four-panel publication with two colors on the 
outside and one color on the inside.  The contents are far more important than a glitzy colorful 
publication.  That does not mean that you need to farm out the newsletter to a commercial 
marketing firm.  An effective piece can be produced in-house by someone with a knack for 
writing using a popular desktop publishing system like Adobe PageMaker. 
 
The biggest pitfall with a newsletter is the list of names to whom the publication will be sent.  We 
want to target serious wine buyers, so we solicit anyone who makes a purchase of $25 or more 
to sign up for the newsletter.  Once the list is created, it is easy to loose track of whom visited 
and when, in which case the list will grow to tens of thousands of names, most of which will 
never visit your winery again.  At a cost of $0.55 per piece mailed, you must have a way to 
control who gets your mailings.  At Fenn Valley, our mailing list is integrated with the cash 
register software such that it is very quick and easy to “update” a customer’s entry with their visit 
date and sales information.  Then, when it is time to do a mailing, we send pieces to those who 
have made a purchase within the last 16 to 18 months, thus keeping our newsletter costs 
contained to a reasonable level.  A good mailing list can be selected and the mailing targeted 
based on zip code (region), purchase volume, date of last visit, and events attended during the 
last year.  If you are not able to control your audience, then your newsletter will loose its cost 
effectiveness and become a burden rather than an asset. 
 
Giving the customer a reason to return is the second marketing strategy to consider when 
reaching repeat customers.  Repeat customers may return to buy more wine, but they will return 
if there is a special event that interests them.  Open House, Nouveau Fest, winemaker’s dinners, 
cooking demonstrations, guided vineyard tasting-tours, concerts and recitals, and special 
tastings are events that Fenn Valley uses to make our winery a destination for a return visit.  Use 
your newsletter to advertise upcoming events and generate customer excitement.  Every time a 
repeat customer visits your winery three things take place: 1) they have a good time and take 
home pleasant memories, 2) they buy wine, 3) they usually bring friends and introduce them to 
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your winery.  To that end, our motto is that we are not just selling wine, we are selling a good 
time. 
 
Even though an event is actually a form of promotion, it is a good idea to ensure that all events 
at least break even.  You may not make much if any money, but you need to at least cover your 
out-of-pocket expenses and some of your labor costs.  Over the years we have found that a 
successful event requires two components: 1) a unique and fun activity, 2) special product 
promotion or sales incentive (discount).  The unique and fun event alone will attract many 
participants, and the sales incentive will turn the event into a retail success. 
 
Once you have gathered the information and have an idea what you want to accomplish, it is 
time to develop the operational plan that will guide you to your goal. More than a business plan 
that a banker may want to review, this plan actually outlines everything from the vineyard 
production through the final marketing techniques that will be employed.  The plan in mind really 
amounts to a “strategic plan”, which should be an ongoing and dynamic part of any business, 
regardless of how many years it has been in operation. 
 
The concept of developing a strategic plan is to work from broadly defined ideas toward narrowly 
defined goals, ending with a list of the steps needed to implement the plan. There are many 
planning models to choose from, and each business needs to choose the model that best suits 
the personality and style of the owners.  Plans can range from highly organized structures with 
various levels of objectives, goals, and strategies to simple flow charts and time lines.  The 
important thing is to go through some sort of a structured planning process to force the planner 
to review, evaluate, prioritize, and quantify the ideas and aspirations. The purpose is to end up 
with a detailed progression with the associated estimated costs. 
 
The hierarchy of any plan begins with the statement of purpose at the top. This might best be 
described as the mission statement, a brief one-sentence statement that summarizes the 
purpose and function of the endeavor. This statement defines who you want to be, what image 
you wish to portray, and who your customer will be.  
 
Once the Statement of Purpose has been set down, now it is time to put the whole operation 
together on paper.  Begin with the marketing strategy and the needs of prospective customers 
when planning your operation.  Let the market dictate to production, and not the other way 
around.  By the same token, be realistic in what you can do reliably and efficiently 
 
How are you going to sell and to whom?  What facilities are needed? What are the steps, 
completion dates, and the costs to complete these facilities?  What products are going to be 
sold?  What are realistic selling prices?  What can I produce that will fit the market? What are 
the steps, completion dates, and the costs to set up the vineyards and the winery? 
 
Regardless of the planning method that you employ, the individual steps with the associated 
completion dates and costs should be fully defined so that you will be able create time lines to 
help estimate cash flow and funding needs for the various phases of the project. Unless you 
have an ongoing source of funds, it is crucial to develop cash flow scenarios to be sure that you 
don’t run out of funds at some critical point early in the game. 
 
Most people will need to secure outside funding at some point during the development phase.  
Funding for capital purchases, machinery, plants, buildings, etc., is usually readily available, as 
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the assets become the security in the loan note.  Operating funds are more difficult to come by 
because of their nebulous nature.  The usual reason for a new business failure is the lack of 
sufficient operating capital.  Be sure to allow for all utilities, labor costs, taxes, and something for 
yourself.  Then increase this estimate by up to 50% to cover the unexpected expenses that you 
haven’t even dreamed or heard about.  Finally, figure on showing no profit for 8-10 years.  If you 
begin the operation with adequate funding and realistic expectations, you will most likely 
succeed in the end.  
 
Use your operational plan to develop a model to estimate your cash flow projections once you 
are up and running.  Using best guess projections for sales and operational costs, develop cash 
flow models for each of the first ten years of operation.  What is your estimated Cost of Goods?  
Will there be enough margin to pay wages, allow for future growth, and service the debt load?  
Your banker or other source of funding will want to be sure that you can meet your expenses 
and pay off the loan.  Although a winery operation may be someone’s dream, remember that to 
the outside world, it is a business and it must be run like a business. 
 
The operational plan will help you stay focused and not stray on some tangential path that often 
leads nowhere.  An operational plan is dynamic and should be revisited annually to be updated 
as circumstances change or as the various steps and goals are accomplished.  Keep in mind 
that the goals and objectives of the business will change over time from the basic developmental 
issues to improvements and additions once you get your feet wet.  Use the operational plan to 
determine what tasks need to be done to permit the business to grow and prosper, and to 
effectively communicate these goals and tasks to your employees and associates.  Knowing 
where you are going and staying focused on the light at the end of the tunnel will ultimately allow 
you to reach your goals and make your operation successful. 
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Update on New Species Choices for Oklahoma Christmas Tree 
Growers 

 
Bill Ross, Assistant Professor & Charles Tauer, Professor  

Department of Forestry, Oklahoma State University 
 
Oklahoma Christmas tree growers historically have been restricted in their choice of tree species 
by Oklahoma’s climatic and soil conditions.  Virginia pine constitutes the great majority of 
Oklahoma-grown product.  Scotch pine, Austrian Pine and eastern white pine also are grown, 
but develop more slowly and are vulnerable to pine wilt disease. Leyland Cypress is showing 
promise as an alternate species, but more species are desired to give the consumers a wider 
variety of Oklahoma-grown options. 

 

To address this concern, Dr. Charles Tauer of the Forestry Department at Oklahoma State 
University along with Dr. Bill Ross, also of Forestry, and Dr. Mike Schnelle of Horticulture and 
Landscape Architecture received funding to study a number of potential Christmas tree 
alternatives in Oklahoma.  Seedlings from races of Douglas-fir, spruces, pines and true firs 
adapted to low elevations and warm climates around the world are being tested at selected 
Oklahoma Christmas tree farms throughout the state. Currently, 10 Oklahoma Christmas tree 
producers are participating in the study.  These farms are located throughout the state to cover a 
variety of site and climatic conditions.   

 

Seedlings obtained and  planted the first year were blue spruce (Picea pungens), Englemann 
spruce (Picea engelmanni), Douglas-fir (Psuedotsuga ) and white fir (Abies concolor).  Mortality 
was fairly high during the first year of the study, possibly due to small seedling size Table 1).  
Fewer still survived through the second year. 

 
Table 1.  Survival rate for 2001. 

Species Survival Rate (%) 

blue spruce 28.0 

Engelmann spruce 14.6 

Douglas-fir 18.6 

white  fir 20.7 

 
Second year plantings included Serbian spruce (Picea amorika), Yeddo spruce (Picea 
jezoensis), Korean fir (Abies koreana) and Wilson spruce (Picea wilsonii).  Results were more 
promising than the first year, particularly for Serbian spruce , Wilson Spruce and Yeddo spruce.  
(Table 2).  Success may be due partially to the fact that these seedlings (2-2) were more robust 
than the first group. 
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Table 2.  Survival rate for 2002. 

Species Survival Rate (%) 

Yeddo spruce 78.0 

Serbian spruce 64.0 

Korean fir 24.0 

Wilson spruce 75.0 

 

 

Additional planting is planned, although new seedlings probably will not be available in 2003.  
Seedlings are currently being grown from seed  in from the following species: 

 

Douglas-fir   Pseudotsuga menziesii (southern sources) 

bigcone Douglas-fir  Pseudotsuga macrocarpa 

Engelmann spruce  Picea engelmannii 

Norway spruce  Picea abies (Romanian sources) 

blue spruce   Picea pungens 

Chihuahua spruce  Picea chihuahensis 

white fir   Abies concolor (southern sources) 

Greek fir   Abies cepalonica (Greece) 

    Abies faxoniana (China) 

Nordmann fir   Abies nordmanniana (Romanian source) 

European silver fir  Abies alba 

bristlecone fir   Abies bracteata 

 

After evaluation is completed, the growers may market surviving trees.  Additional growers 
interested in participating in the project, or who would like more information should get in touch 
with Bill Ross, OSU Extension Forester, at (405) 744-3854,  008c Agriculture Hall, Stillwater, OK 
74078, email rossw@okstate.edu.   

  

Acknowledgements. We are grateful to members of the Oklahoma Christmas Tree Association 
for cooperation in this study. The research was funded through a grant obtained from the 
Oklahoma Agricultural Experiment Station. 
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Oklahoma-grown Christmas Tree Sales in 2002 
Bill Ross, OSU Extension Forestry Specialist 

 
Introduction 

We contacted a total of 62 Oklahoma Christmas tree growers by mail, telephone or email before 
and immediately after the Christmas tree sales season.  We asked growers to list sales by sales 
method: choose and cut, wholesale and retail.  Live tree sales were listed as those sold at the 
farm, wholesale and retail.  Growers also were asked about imported tree sales and other 
holiday and alternative products.  
 

Total Sales 

Of the growers contacted, 35 submitted sales reports. Thirteen of the 35 had no tree sales 
because they hadn’t been in business long enough to have marketable trees.  
Four growers reported that they were no longer in business, and the remainder did not respond 
in time for inclusion in this report, could not be located or declined to be interviewed. Total 
reported sales were up slightly, while choose-and-cut (CC) sales were down from the previous 
year (Tables 1 and 2), with average CC sales per grower also down slightly (Table 1). 

 

Table 1. Oklahoma-grown tree sales (live trees included), 1989 - 2002. 

 

Year 

 

Number of Growers 

 

Total Sales 

Sales per grower 
Total (CC only) 

1989 NA 8,769 NA 

1990 42 11,527 274 (197) 

1991 48 11,989 250 (186) 

1992 54 14,145 262 (185) 

1993 55 18,002 327 230) 

1994 63 20,102 319 (223) 

1995 64 21,071 329 (234) 

1996 59 20,795 352 (248) 

1997 55 18,982 344 (224) 

1998 34 13,131 386 (237) 

1999 41 14,564 355 (242) 

2000 44* 15,699 356 (226) 

2001 28* 7590** NA (271) 

2002 35* 8591 245 (251) 

*Does not include growers who responded, but had no sales because they hadn’t been growers 
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long enough to have marketable trees, who did not market trees, or who did not report exact 
figures. 

**Choose-and-cut (CC) only-other years are all methods. 

  

Sales Methods 

The primary sales method used for Oklahoma-grown trees is choose and cut (Table 2). 
Wholesale sales are estimated as data from major wholesalers were unavailable by the 
publication deadline. Virginia pine was the dominant species in the Oklahoma-grown Christmas 
tree market for 2001, constituting over three-fourths of trees sold.  Substantial numbers of 
Scotch pines were sold also, followed by a small number of Austrian pines, eastern white pines, 
and Leyland cypress. 

 

Table 2. Oklahoma-grown tree sales by sales method 1989 – 2002. 

Year Choose and 
Cut 

Wholesale Retail Total 

1989 6,662 1,625 482 8,769 

1990 8,111 2,641 775 11,527 

1991 8,762 1,969 1,228 11,989 

1992 9,852 3,294 999 14,145 

1993 12,459 4,586 957 18,002 

1994 13,848 5,460 796 20,104 

1995 14,766 4,893 1,432 21,071 

1996 14,394 4,270 2,131 20,795 

1997 12,103 5,483 1,342 18,928 

1998* 7,833 3,383 193 11,409 

1999* 9,697 3,080 521 13,298 

2000* 9,736 4,931 None 
reported** 

14,667 

2001* 7590 5,000*** None 
reported** 

Not Available 

2002* 7448 426 reported 
(5000***) 

265 8139 reported 

*Only cut trees 
** Does not include retail sales of imported trees at growers farm. 
*** Approximation 
 

Live Trees and Other Sales 
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Live trees sales declined as a percentage of total tree sales for the sixth consecutive year (Table 
3). Approximately 47% of growers now sell imported trees (fir species mostly) from other states 
at their choose-and-cut farms. This number is up substantially from 30% last year. Those 
growers sold 2893 imported trees, which was over 40% of their combined total tree sales.  

 

 

 

Table 3. Live trees sold from 1990 – 2002. 

Year Live Trees Sold Percent of Total 

1990 1,177 10.2 

1991 2,030 16.9 

1992 1,825 12.9 

1993 2.810 15.6 

1994 2,247 11.2 

1995 1,251 13.2 

1996 4,038 19.4 

1997 3,001 15.9 

1998 1,722 13.1 

1999 1,266 8.7 

2000 1,184 7.6 

2001 541 NA 

2002 456 NA 

 

Fifty-three percent of the growers reported sales of wreaths, memorial blankets and other 
greenery products, both from Oklahoma and imported materials. Estimated sales of these 
products were valued at $15,000. Twenty-one percent reported sales of other holiday items such 
as ornaments, toys and tree stands. Sales reported totaled $45,775.  Twenty-six percent of 
growers have other non-Christmas crops such as you-pick berries, corn and pumpkins.   

 

Prices 

Tree prices reported in 2002 were slightly higher than in 2001.  Choose and cut prices ranged 
from $3.25 per foot to $7.00 per foot.  The majority of growers who price by the foot charge $ 
5.00 to $6.00 per foot.  Those who sell on a per tree basis charge $20 to $40.00.  Virginia pines 
tend to occupy the lower end of the price range, with Scotch and eastern white pines usually 
selling for higher prices.  Live trees ranged from $10.00 to $15.00 per foot (almost all were 
$10.00), or up to $85.00 per tree.  Highest prices were fetched by imported trees, ranging from 
$23.00 to $85.00 per tree, or $5.00 to $16.00 per foot. 
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Discussion 

Growers responding to the survey were mixed in their review of the season.  Some reported best 
ever sales, whereas other characterized sales as slow. 

 

Thirty-nine percent of the responding growers reported losses from drought, disease and animal 
herbivory. They quantified losses under $20,000. Pine wilt disease caused by the pine wood 
nematode Bursaphelenchus xylophilus was cited as a major problem for Scotch and Austrian 
pines. 

 

Most growers continue to be optimistic about the future of Oklahoma’s Christmas tree  industry.  
Particularly encouraging is the increase in new growers. Research is currently being conducted 
by Oklahoma State University Department of Forestry faculty to identify alternative species for 
Christmas tree growers.  Trials using heat and drought tolerant varieties of spruces, firs and 
other species began in 2000, with ten growers from various parts of the state cooperating.  
Survival was mostly poor for the first year, but second year results were significantly better.  As 
has been the case in previous surveys, results indicate a market that needs more Oklahoma 
growers, particularly with retirements among many longtime growers. 
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Plant e’touffe’e 
 

Dr. James Robbins 
University of Arkansas Coop. Ext. 

 
2 topics: UofA Plant Eval. Program and interesting plants 

UofA Plant Evaluation program (with Dr. Jon Lindstrom): http://www.uark.edu/campus-
resources/cotinus/arboretum_html/planteval.html     or access through UofA extension website 
with lots of plant information:  www.uaex.edu  or 
http://www.aragriculture.org/commhort/ornamentals/default.asp 

Losers: 

Abelia x grandiflora ‘Sunrise’ (PP 9698).  This variegated plant reverts back to the green form 
too easily and has performed poorly in Hope.  My opinion: good example of plant that was 
released with lots of hype before it was properly evaluated. 

Lagerstroemia ‘Chickasaw’ – if you are considering one of the 2, U.S. National Arboretum 
genetic dwarf crapemyrtles, pick ‘Pocomoke’ over ‘Chickasaw’ based on our trials.  ‘Chickasaw’ 
would be a great bonsai plant.  If you can wait, I think there are several exceptional dwarfs 
coming into the market that will be superior to ‘Pocomoke’. 

Eucommia ulmoides – Hardy Rubber Tree.  We must have been drunk when we suggested 
this plant.  Ugly duckling when young.  Even if I had 1,000 acres to plant I wouldn’t consider this 
tree. 

Acer negundo ‘Sensation’ – Boxelder.  Saw this in Oregon 2 years ago and got very excited.  
Assets I thought: male!!!, nice red fall color!!!, variegated leaves.  At least in Arkansas it is a dog. 
 No fall color and leaves are distorted from the outset with some kind of leaf distortion.   

Winners 

Ilex x Dixie DreamTM - Holly.  Plant from Flowerwood Nursery.  Holding great pyramidal shape 
without any pruning (shrubs are never pruned in our evaluations).  Nice berry set.  Looks a bit 
like Foster Holly. 

Lagerstroemia ‘Pocomoke’-  Crapemyrtle.  While I think Pocomoke and Chickasaw are a 
major breakthrough, I am disappointed that the Nat’l Arb. bothered introducing Chickasaw.  
Pocomoke while good, will likely be superseded by superior dwarf selections in the near future. 

Itea virginica ‘Henry’s Garnet’– Virginia Sweetspire.   Not a new plant, just a good one.  Small 
suckering shrub, showy white flowers late May!, selections for attractive fall color that contributes 
for months to the fall/winter.  E/SE US.  This shrub has done well statewide for us.  Fall color has 
been good statewide.  Dr. Lindstrom feels ‘Theodore Klein’ is even better since it suckers less. 

Abelia chinensis – Chinese Abelia.   Small (5’x5’) deciduous shrub.  Early summer flowering, 
near white. Calyx that turns attractive pink until hard freeze. Our plants begin flower in June and 
go with color until a hard frost.  Attracts butterflies.  Flowers on NEW wood so can be aggressive 
in cutting back.  China  

Ceanothus x delilianus  ‘Gloire de Versailles’ – this is my ‘best pick’ for 2002.  Not rare, just 
under utilized.  Cannot believe how long this flowers!  Started in spring and is still flowering into 
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November.  Fruit capsule turned red in September. 

Viburnum x ‘Conoy’ -  Nat’l Arb. release (V. burkwoodii back-crosses)  In Arkansas (z7) 
‘Conoy’ is a broadleaf evergreen with glossy clean foliage, beautiful flower display, and compact 
plant habit (3’tall in 9 years).  Retailer in LR indicates it is slow to grow in a container.  Worth the 
wait and effort. 

Quercus x Crimson Spire (‘Crimschmidt’)  J.Frank Schmidt N. introduction. [Q. alba x Q. 
robur ‘Fastigiata’] So far so good.  More powdery mildew resistant than European.  So far, not 
living up to claim about fall color but might be better farther north.   

Deutzia setchuenensis var. corymbiflora – This has been a HUGE surprise for us. Purchased 
from Heronswood, this plant also flowers its head off. Starts in May and goes until frost. 

Random plant thoughts 

In Arkansas, I am keenly interested in alternatives for Red-tip Photinia (Photinia x fraser) and 
Leyland Cypress (X Cupressocyparis leylandii).  Photinia is severely affected by Entomosporium 
leaf spot and Leyland cypress by Seiridium canker. 

Thuja plicata ‘Hoyt’ and ‘Hogan’- Western Arborvitae.  Fast growing, fine texture. 

Thuja x ‘Green Giant’ [same as Thuja plicata ‘Spring Grove’??] – VERY fast growing in our 
trials.  Nice green color.  Grows so fast, it is slow to fill in below leader. 

Chamaecyparis thyoides  ‘Emily’ – Atlantic Whitecedar.  Mike Dirr has been collecting 
Whitecedar cultivars for several years.  ‘Emily’ is a standout to me.  Great habit and color.  
Growth rate is unbelievable.  Roots like a weed. 

Acer buergerianum – Trident Maple. Rounded, small tree – 25’, durable, fall color is late and 
variable (need selections!!! Gets 5-stars if we identify named cultivars for consistent fall color), 
China.  Talk about hard wood!! 

Nyssa sylvatica ‘Wildfire’ – Black Tupelo, Black Gum  - selection out of Indiana.  New foliage 
is reddish like a muted red-tip Photinia.  Expect at your garden center in 2004. 

Pinus nigra BrepoTM or ‘Gaelle Bregeon’ – Austrian Pine. Seems like lots of interest in 
cushion type pines as alternatives to mugo pine. 

Taxodium distichum Cascade FallsTM-   Larry Stanley has it!!!  Killer plant. 

Cephalotaxus harringtonia var. drupacea ‘Prostrata’, ‘Duke Gardens’ – Japanese Plum Yew . 
 LOVE this plant.  Exceptional conifer for shade in the hot and humid south.  Tolerates more sun 
once established.  Supposedly lower on the feeding chain for  deer when compared to Taxus.  
China/Japan  (Cephalotaxus: The Plum Yews. Arnoldia, 1995, vol. 55) 

Clethra alnifolia ‘Sixteen Candles’ and sister seedling White DoveTM – darker green leaves, 
nice dense globe habit, racemes VERY upright, like candles!!!! 

Clethra barbinervis – Japanese Clethra.  – large shrub/small tree 15’, summer flowering!!! 
(cream), beautiful bark like Stewartia, z 5 Japan 

Fothergilla  major ‘Mt. Airy’– Dwarf Fothergilla.  Not new.  Outstanding  small/medium shrub, 
outstanding fall color.  Flowers in spring and fall in Arkansas. 

Hydrangeas are coming!  Big push is remontant (flower on new wood) types. 

Hydrangea macrophylla Endless SummerTM - Bigleaf Hydrangea. One of several selections 
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that are hitting the market that flower on NEW WOOD, supposedly. 

Hydrangea paniculata ‘Chantilly Lace’ – Panicle Hydrangea.  I would guess you will see in the 
market in 2004.  Caught my eye. 

Rhamnus frangula ‘Asplenifolia’ – Cutleaf Glossy Buckthorn.  Pops up often in my travels and 
continues to catch my eye, very soft texture, clear yellow fall color.  Even I am shocked I would 
recommend a buckthorn.  Waiting to see R. f. ‘Ron Williams’ which combines fine foliage of this 
plant with upright habit of ‘Columnaris’. 

Viburnum lantana ‘Mohican’ – I am VERY impressed with this deciduous plant, and so must 
others since someone stole all of these plants from Dr. Lindstrom’s plots.  Exceptional upright 
oval habit without pruning.  Nice flower display. 

Osmanthus heterophyllus  ‘Goshiki’ – not rare, just think it is a nice alternative to holly-mania.  

Pennisetum orientale – Oriental Fountain Grass.  I am not an expert on grasses but this keeps 
catching my eye.  Nice size. 

Muhlenbergia capillaris or similar – while I am on the grass kick, I cannot think of a more 
beautiful sight in fall than Muhly Grass. 

Edgeworthia papyrifera/chrysantha – Paperbush.  Starting see more and more and always 
impressed with its unique habit.  Tropical looking leaves.  Unique, not showy, yellow Daphne-like 
flowers in late winter/early spring. Flowers packed in these unique, globe-shaped buds that you 
see from Sept.-spring.  Need to research difference/similarity between this and E. chrysantha.  
Performs exceptionally well in deep shade.   According to Bean, cultivated in Japan for the 
manufacture of a high-class paper used for currency.  Zone 7 

Indigofera amblyantha (Indigo) and I. decora (Chinese Indigo) – getting very interested in this 
plant.  Outstanding flower display.  Roots like a weed.  Retailers: consider rooting in small pots in 
late winter and sell at late spring sales in flower.  I. amblyantha reaches 8’ and flowers from 
March-Oct..  I. decora is a low spreading shrub to 3’ with pendulous racemes of pink wisteria-like 
flowers. 

Specialty Sources 
ArborVillage 
Holt, MO 
816-264-3911 
 
Colvos Creek Nursery 
P.O. Box 1512 
Vashon, WA  98070 
206-749-9508 
 
Forestfarm 
Williams, OR 
541-846-7269 
www.forestfarm.com 
 
 
Gossler Farm Nursery 
Springfield, OR   
541-746-3922 

 
 
 
Heronswood Nursery 
Kingston, WA 
360-297-4172 
www.heronswood.com 
 
Hydrangeas Plus 
Aurora, OR 
503-651-2887 
www.hyrdrangeasplus.com 
 
 
Niche Gardens 
Chapel Hill, NC 
919-967-0078 
www.nichegdn.com 
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We-Du Nurseries 
Marion, NC 
828-738-8300 
www.we-du.com 
 
Wilkerson Mills Nursery 
Atlanta, GA 

770-463-2400 
www.hydrangea.com 
 
Woodlanders 
Aiken, SC 
808-648-7522 
http://www.woodlanders.net/ 
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Salutations and Farewells, Plants at the Edge of Seasons 
 

Jon T. Lindstrom 
Department of Horticulture, University of Arkansas 

316 Plant Sciences Bldg., Fayetteville, AR 72701 
479-575-2603, E-mail address: tranell@uark.edu 

 
 
Jon T. Lindstrom is an assistant professor in Horticulture at the University of Arkansas. 
He teaches woody plant material courses and his research areas include selection and 
evaluation of plants suitable for the Arkansas landscape, ornamental plant hybridization 
and identification of horticultural plants using molecular techniques. 
 
This paper briefly summarizes the information presented about each plant during the talk. 
 The talk highlighted some unusual plants that herald the end of one gardening season 
and the beginning of the next.  Many of the plants that flower in fall may be suitable as 
complements to the more commonly grown mums and asters. If available, a source for 
each plant is also given.   
 
Fall into Winter- 
 
Fall-flowering crocus  Crocus sativus L. (saffron) 
    Crocus cartwrightianus Herb. ‘Albus’ 
    Crocus speciosus Bieb. 
Brent and Becky’s Bulbs (http://www.brentandbeckysbulbs.com/)  
Odyssey Bulbs (http://www.odysseybulbs.com/) 
Culture: full sun, well-drained soils, some protection in winter for C. sativus and C. 
cartwrightianus ‘Albus’ as these species produce leaves with the flowers in the fall.  It is 
important to plant them as soon as the corms are available and to realize that at least a 
year of establishment is usually necessary before best flowering will occur. 
 
 
Fall-flowering crocus are native to Mediterranean regions.  They spread by cormlets and 
by seed in cultivation. 
 
Carolina aster  Aster carolinianus Walt. 
Pine Ridge Gardens (http://www.pineridgegardens.com/)  
Niche Gardens (http://www.nichegardens.com) 
Culture: full sun, soil should be moist, but well-drained.  The Carolina aster is not 
particularly drought tolerant.  Prune back only in late winter or very early spring.  
Depending on the winter, top growth may survive. 
 
 
The Carolina aster is found on the coastal plain from North Carolina to Florida.  It is very 
easy to propagate from cuttings taken in June or July, treated with rooting hormone, and 
rooted under intermittent mist.  These cuttings often flower later in the same growing 
season. 
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California fuchsia Epilobium canum ssp. canum (Greene) Raven 
Heronswood Nursery (http://www.heronswood.com/).  
High Country Gardens (http://www.highcountrygardens.com) 
Culture: full sun, must have well-drained soil, especially in winter. Quite drought tolerant 
and should not require summer irrigation.  Allow old stems to remain on the plant through 
the winter then cut back as growth resumes in the spring.  Plants will spread in the 
garden, especially in lighter soils. 
 
 
Several different species of California fuchsia are found throughout the western United 
States.  They vary in winter hardiness.  Epilobium canum ssp. garrettii is more cold hardy 
and flowers earlier than E. canum ssp. canum.  Time of flowering is important since 
some cultivars flower so late the display is negatively affected by frost.  California fuchsia 
is easily propagated from cuttings taken in summer and rooted under intermittent mist 
(watch mist amount and duration).  Division of established plants is also possible in the 
spring. 
  
 
Alumroot  Heuchera villosa Michx. 
Pine Ridge Gardens (http://www.pineridgegardens.com/) 
Culture: partial shade, moisture-retentive soils, some winter protection.  This is a good 
plant for a woodland planting. 
 
 
Alumroot is native to the Ozark region.  It is easy to propagate from seed sown in late 
winter or by division of established plants.  
 
Mount Lemmon marigold or Copper Canyon daisy Tagetes lemmonii A. Gray 
Southwestern Native Seeds, Box 50503, Tucson, AZ 85703 (no phone, no web site) 
Yucca-Do Nursery (http://www.yuccado.com) 
Culture: full sun, well-drained soils, especially in winter.  Will usually require heavy 
mulching (or other protection) to survive winter in zones 6b and 7.  Drought tolerant, likes 
heat. 
 
 
Tagetes lemmonii is native to Arizona and northern Mexico.  It is best propagated by 
seed taken from plants from the northern edge of its range. 
 
Encore Azalea™  Rhododendron Autumn Amethyst™ 
Should be available from your local garden center, or they can order from Flowerwood. 
Culture: best in moist, well-drained, acidic soils that are high in organic material. Provide 
high shade and some winter protection. Not all Encore Azaleas™ are equally cold hardy. 
 
Summer into Fall 
 
Dittany    Cunila origanoides (L.) Britton 
Pine Ridge Gardens (http://www.pineridgegardens.com/) 
Culture: full sun with some late afternoon shade, well-drained soils.  Flowering is best if 
irrigation is provided in late summer, but the plants are drought tolerant. 
 
Dittany is native to the Ozark region.  Seed and cuttings taken in late spring are two 
methods of propagation.  Cuttings can be slow to root. 
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Georgia savory  Satureja georgiana (R.M. Harper) H.E. Ahles 
Woodlanders, 1128 Colleton Ave., Aiken, SC 29801 
Culture: full sun and well-drained soil, good drainage is critical for winter survival.  Water 
during periods of drought for best flowering. 
 
 
Georgia savory is native to the southeastern United States.  Provenance of the plant is 
important for survival in northern zones (6b).  Summer cuttings rooted under intermittent 
mist are a means to increase plant numbers. 
 
Letterman’s ironweed  Vernonia lettermanii Engelm. 
Niche Gardens (http://www.nichegardens.com/) but it is not listed in their current 
catalogue. This was the only source that I was aware of for this plant. 
Culture: full-sun, well-drained soils, drought tolerant.  Adaptable to soil type. 
 
 
This ironweed species is native to the Ouachita mountains in Oklahoma and Arkansas.  
It is propagated by cuttings taken in spring and rooted under intermittent mist.  Cuttings 
should be “soft” for best rooting percentage.  Plant rooted cuttings relatively deep to 
ensure successful overwintering. 
 
Seven-son flower  Heptacodium miconioides Rehder 
Arborvillage, 15806 County road “CC”, PO Box 227, Holt, MO 64048 
Culture: full sun, adaptable to soil, appreciates summer heat.  May require some pruning 
as unpruned specimens are often unkempt in appearance. 
 
 
Native to China, this shrub is best propagated by cuttings taken in summer.  Seed takes 
one year to germinate and seedlings flower after two or three additional years of growth. 
 
Chinese Sumac  Rhus chinensis Mill. ‘September Beauty’ 
Arborvillage, 15806 County road “CC”, PO Box 227, Holt, MO 64048 
Culture: full sun, adaptable to soil.  Suckering habit may need to be contained; a 
lawnmower serves this purpose well. 
 
 
Native to China, dig up root suckers for propagation purposes. The larger ones may even 
flower the same fall; it is a fast-growing plant. 
 
False Aloe   Manfreda virginica (L.) Salisb. 
Pine Ridge Gardens (http://www.pineridgegardens.com/) 
Culture: full sun, well-drained soil, drought tolerant, but slow-growing.  Once established, 
should not be disturbed. 
 
Native to the Ozark region, the false aloe is easily grown from seed.  Patience, though, is 
required.  The seeds germinate without pretreatment but the seedlings are slow growing. 
 It takes 3-4 years to flower from seed.  Plant these where the fragrance can be 
appreciated for the flowers are not much to look at. 
 
Spring into Summer 
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Dicranostigma franchetianum (Prain) Fedde. 
I don’t know of a current source for this plant. 
Culture: treat as a winter annual. Sow seeds in mid-summer and plant out seedlings in 
late summer or early fall.  Provide winter protection.  Otherwise seed can be sown 
indoors in late winter and the seedlings placed into the garden in mid spring.  However, 
this particular plant is not heat-tolerant and may not appreciate the summer.  Can self-
sow into the garden, usually though, this is not a significant problem. 
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Peel Mansion and Compton:   
Two Public Gardens in Bentonville, Arkansas 

 
T. Scott Starr, Site Manager 

Peel House Foundation 
 
T. Scott Starr is the site manager for the Peel House Foundation.  He brings 29 years of 
experience in ornamental horticulture including 24 years as a landscape gardener and 
over 3 years as a research specialist at the University of Arkansas at Fayetteville where 
he earned a BSA in horticulture. 

 

The Peel House Foundation was formed in 1992 as a non-profit corporation established 
with the purpose of administering the restoration, continued development, and 
maintenance of the Peel Mansion.  The Peel Mansion was built in 1875 by Samuel W. 
Peel, a colonel in the Confederate army who promised his wife-to-be, Mary Emaline, a 
large home similar to those in her native Alabama.  Mrs. Peels’ brother was James Berry, 
the 14th governor of Arkansas and a US Senator for 23 years. 

 

Mansion is an appropriate term for the 4000 sq. ft. residence which includes a large 
parlor, library, dining room, four bedrooms, a kitchen, carriage house, and ice house.  
Other staff lived in cabins arranged in a line north of the main house.  The house sits 
atop five dry cellars in which Mrs. Peel stored fruits, vegetables, grain, roots, and meat.  
It is reported that the family butchered 25-30 hogs every fall.  Barely surviving the Civil 
War with 5 of their 9 children, she was determined to provide for hers and shared any 
surplus with those less fortunate in the community. 

 

Beside restoring the Italianate villa mansion, the five acre site demanded that a garden 
appropriate to the period be designed.  The mission was to develop a garden that might 
have been found during the Victorian period in the Ozark Plateau.  The garden features 
historically authentic plants along with currently popular plants that combine to create a 
garden with broad public appeal.  The staff continues to research Victorian gardens to 
strengthen the commitment to historic authenticity as interest dictates and funds permit. 

 

At the entrance to the property stands an 1856 log cabin relocated from less than 15 
miles away on Little Sugar Creek in Brightwater.  The cabin acts as a gift shop and an 
entry gate.  An herb garden is featured in front of the cabin somewhat like a pioneer 
kitchen garden.  Past the entrance, visitors can opt to do research in the James Berry 
Geneological Library, take a docent-guided tour of the Peel Mansion, or stroll through the 
3+ acre garden.  The library also houses the Benton County Historical Society and the 
Benton County Cemetery Preservation Group. 

 

A curvilinear gravel path winds through a boxwood hedge-enclosed flower border 
featuring an array of heirloom garden plants.  Spring and summer feature reseeding 
annuals like Larkspur (Consolida ajacis), Poppies (Papaver sp), Jimson weed (Datura 
sp), Bachelors Buttons (Centaurea cyanus), Impatiens balsamina, Cosmos bipinnatus 
and sulphureus, and Amaranthus sp.  The border also displays biennial and perennial 



 

 167 

plants including Four O’clocks (Mirabilis multiflora), Hollyhocks (Alcea rosea), Coneflower 
(Echinacea purpurea), Black-eyed Susan (Rudbeckia fulgida), Peony (Paeonia), 
Coreopsis lanceolata, Foxglove (Digitalis purpurea), and False Indigo (Baptisia australis). 

 

Other stops along the path include a collection of heirloom shrubs and climbing roses 
and a lengthy border with native shrubs, trees, and meadow and woodland perennials.  A 
planting of heirloom apple varieties hint at the 100 acres of apple trees that anchored this 
180 acre farm in the late 19th and early 20th centuries when Benton and Washington 
Counties in Arkansas were a top apple-producing region in the nation.  A working 
vegetable garden hosts heirloom vegetables and serves as an outdoor laboratory for 
visiting youth groups as part of Peel House Foundation education programs. 

About a mile away, two blocks off the Bentonville town square, is a 6.5 acre site deeded 
to the Peel House Foundation in 2000.  The property was the home of Dr. Neil Compton 
and his family before his passing in 1999.  Dr. Compton was a local physician, 
community activist, and conservationist noted for his successful effort in saving the 
Buffalo River from damming.  It was designated the first National River in the US in 1972. 
 His philosophy, stated while testifying before Congress in support of the Buffalo River 
bill, provided vision for the design concept of the property as a native plant garden.  “. . . 
more and more we yearn to seek out the undisturbed, remote and beautiful places away 
from the crowds of people, the unending miles of pavement and heavy traffic and the 
hurly-burly of urban living which has practically engulfed us all”. 

 

A preliminary proposal for Compton Garden was developed by landscape architect Karen 
Rollet Crocker and horticulturist Carl Totemeier.  The basic concept was to inventory and 
protect existing trees, develop a trail for pedestrian access, introduce plants from the 
Qzark Plateau into the properties’ varied microenvironments, and develop the Compton 
home as a visitor center and rental facility.   

 

A complete survey was accomplished and a design team selected in 2000.  Landscape 
architect Melissa Evans, in collaboration with Crocker, Totemeier, and civil engineer 
Mandy Bunch developed a master plan which was completed in early 2001.  In 2002, 
these designers won the top Honor Award for Planning and Urban Design from the 
Arkansas Chapter of the American Society of Landscape Architects for the Compton 
Garden master plan.  In mid 2001, a site manager, horticulturist Scott Starr, was hired to 
manage the Peel Mansion gardens and develop the Compton Garden.  Nine months 
later Holly Shields, a recent UA Horticulture Department graduate, was added to assist 
with all aspects of horticultural management and development of the two gardens. 

 

The site is blessed with numerous attributes such as high shade to full sun exposures, a 
stream running through one end, a half-acre open meadow, and north, south, west, and 
east facing slopes.  The only real negatives result from the introduction of two exotic 
aggressive plant species, Euonymous fortunei ‘Coloratus’ and a spreading-type 25 foot 
tall bamboo.  The Euonymous covers approximately 60% of the ground and has climbed 
20-50 feet into about that same percent of the trees.  One of two bamboo patches covers 
about 2000 sq. ft. 

 

Clean up of deadwood, undesirable tree saplings, bamboo, and Euonymous were top 
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priorities for 2002.  The bamboo was cut back over a two-month period during the 
summer, expecting that regrowth will occur during the 2003 spring when it can be 
eradicated with herbicide.  Deadwood below 20 foot in height, saplings, and Euonymous 
are being eliminated as areas are cleaned up for development.  Removal of the 
Euonymous from trees is time consuming but, on the ground, it seems to fill the void and 
provide erosion control until definite planting plans are ready. 

 

Another hurdle was discovering that many native plants are not readily available in the 
marketplace.  The staff cross-referenced commercial catalogs against several books 
identifying and enumerating plants indigenous to the Ozark Plateau.  Liners, seed, and 
stock plants, for vegetative cuttings, were procured to develop a nursery.  Several  
thousand plants were brought up to one-gallon pot size.  The Horticulture Department at 
the UA at Fayetteville generously provided mist bench space while the Compton Garden 
maintenance site was being constructed in the last half of 2002.  Office space, a shop 
and garage, a carport, and a greenhouse and nursery yard will be completed before the 
2003 growing season. 

 

The first 400 feet of 2500 feet of trail was constructed at the end of 2002 as a loop 
through the meadow garden.  This ½ acre area will be completed early in 2003.  A 1000 
sq. ft. pond in the meadow will allow plants to be grown that wouldn’t find a suitable 
situation elsewhere in the garden.  Two covered benches will provide seating and a view 
through the trees to other parts of the garden.  Mulched side trails will allow interested 
visitors to get closer to plants and interpretive labels.  Many of the plants produced and 
procured in 2002 will go into this sunny area. 

 

Other construction in the garden in 2003 will include building two bridges spanning the 
stream and a trail connecting them.  Eighty percent of the garden will be handicap 
accessible via the trail system.  Overlooking the stream will be a bird watching blind 
designed to allow both adults and children to view birds splashing in the stream 40 feet 
below and flitting about, above, in the 80-90 foot treetops.  About 1 ½  acres will be 
developed in 2003 beginning with the deadwooding and pruning of significant trees and 
the removal of dead and undesirable species.  Euonymous will be removed from trees 
and eliminated on the ground ahead of planting and mulching. 

 

Plant environments during this phase will include a shady, south-facing slope that runs 
down to the stream.  Native ferns and other woodland plants from spring ephemerals to 
understory shrubs and trees will occupy this area.  Another part of the horticultural 
development for 2003 will be a west-facing, 1:1 slope that varies from medium shade to a 
half-day, full-sun exposure.  Hamamelis (Witch hazel), various Cornus species, Rosa 
caroliniana and many other woody and herbaceous natives will join the Paw Paw 
(Asimina triloba), Yellow wood (Cladastris lutea), and towering White Oak (Quercus 
alba), Black Walnut (Juglans nigra), and Bois d’Arc (Maclura pomifera) that have 
populated this ravine for between 50 and 150 years. 

 

Also in 2003, plans will be explored to develop the former Compton residence into a 
facility that will serve real needs in the community.  Dr. Compton’s efforts and interests as 
a conservationist will be evidenced through an exhibit space devoted to his writings, his 
photographs, and histories of the preservation of the Buffalo River valley and other 
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natural areas in the Ozark Plateau.  A library where natural resource topics can be 
research is planned.  The building will act as a center for the garden with self-guided 
interpretive materials concerning Ozark ecosystems, meeting rooms for groups, clubs, 
and societies, and a starting point for various programs planned to make use of the 
properties’ resources. 

 

The Peel House Foundation was established with the mission to preserve and educate.  
This ranges from pioneer, Civil War, and horticultural history to informal and semiformal 
educational opportunities and includes activities from guided tours to recreated history 
programs for area youth to large-scale historic reenactments.  While the gardens are 
only a part of this overall mission, both the Peel Mansion Historic Gardens and the 
Compton Garden will play an increasing role in demonstrating the importance that the 
areas’ horticulture and natural resources have in its’ history and culture.     
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Propagating woody native plants 
 

MaryAnn King, Owner 
Pine Ridge Gardens 

 
Getting started. 

    Sometimes you can find seed for native plants in seed catalogs – but often that isn’t 
possible for the person who is just getting started or only wants to grow a few things.  So 
next is to look around you ….. do you have plants that produce seed you’d like to grow?  
What about your friends?  Your neighbors? 

Then there is the public domain ….. National Forest is usually a place you can collect 
some seeds – State Parks & National Parks restrict seed collection to those persons who 
secure a permit.  In any event, restrict your own collection to a small amount of seeds 
from scattered plants. 

 

When to collect seed:  Seed of various native woody plants ripen throughout the year 
depending on species.  The earliest I know is Dirca palustris (Leatherwood) which ripens 
often by April – and Amelanchier arborea (serviceberry) which ripens in June and so on 
thru the year til fall when the majority of seed ripens. You can often tell when the seed 
are ripe by observing the birds or other critters that eat the seed.  They usually do not eat 
unripe seeds.   By learning & observation, you eventually become aware when seeds are 
ready.  Carl Hunter’s book on Trees, Shrubs & Woody Vines will help give you an idea of 
when a plant flowers & sometimes when it is in fruit.  An excellent method of learning 
about our native flora is to join the Arkansas Native Plant Society & go on field trips with 
both amateur & professional botanists. 

 

When you are collecting seed, dry seed should be in paper envelopes – moist seed (that 
with fleshy pulp) should be put in plastic bags. The reason for this is often dry seeds are 
not entirely dry when you collect them & the paper helps assure you that the moisture will 
escape, while the plastic can cause them to mold.  By that same feature, plastic bag help 
kept moist seed from drying out. 

 

OK, so now you have the fruit …. What now?  Before you do anything else, immediately 
after collecting the seed, label the seed with 

The name of the seed, 

Where you got the seed     

The date you collected or received the seed. 

 

Next:  The seed is not usually in the condition that you would find if you purchased the 
seed from a seed company.  So you must clean the seed or release the seed from it’s 
covering – if that’s the type of seed it is.  Seed cleaning & treatment is usually of great 
importance in keeping the viability of your seed intact.   
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Before proceeding with discussing the cleaning of seed, I want to explain a few terms. 

Warm stratification 

Cold stratification 

Scarification 

 

Warm stratification is putting the cleaned seed into a plastic baggy which contains 
moistened media (either peat, vermiculite or a good seedling potting mix) and storing it in 
a warm (70 to 75 degrees) place.   Don’t forget to label each baggy with date collected, 
seed name, date you put the seed in the baggy & how long it needs to be in warm 
stratification before the next step. 

 

Cold stratification is putting the cleaned seed into a plastic baggy which contains 
moistened media & storing it in the refrigerator at 34 to 40 degrees.   

 

Scarification is the mechanical scarring of the seed coat.  Seed from the bean family 
usually fall into this category.  How do you scarify a seed?  Well, there are a number of 
different ways to do this – some depend on the size of the seed.  A seed large enough 
that you can hold it firmly between your fingers can be rubbed against a piece of 
sandpaper – or you can clip a tiny portion of the seed coat off with shears (being careful 
not to cut into the embryo).  Or if you are fortunate enough to have a Dremel tool, you 
can hold the seed with a pair of pliers & sand just thru the seed coat with the tool.   

Smaller seeds can be rubbed between two pieces of sandpaper; if you have a blender & 
good reflexes, you can put the seed in the blender & pulse a time or two to nick the seed. 
 You must be very careful doing this & you can ruin your seed.  Do you have a rock 
polisher?  Excellent for scarifying seed.  Another method of scarification which works 
quiet well with smaller seeds of the bean family, and also with sumac seeds, is to put the 
seeds in a small heatproof container & to pour boiling water over the seed – let the water 
cool, remove the seed & proceed with either immediate planting or stratification, 
whichever is needed. 

 

Acorns have no outer cover to be removed.  They do need to be stored differently 
depending on whether it is an acorn belonging to the white oak group or the red oak 
group. White oak seed germinates rapidly & if it dries out, generally your seed will not 
germinate.  So they should be kept only for a short time in a moistened media (either 
peat or vermiculite) – then planted as soon as possible.  Buckeyes share this 
requirement of immediate planting. 

Red oaks, can be stored, & often require 60 to 90 days of cold stratification before 
planting in the spring.   

 

 

Hickory, walnut, butternut & pecan have a fleshy covering which should be removed prior 
to seed treatment.  60 to 90 days of cold stratification is usually necessary for these also. 
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Fruits such as plums, pawpaws, wild cherries, serviceberries, roses, beautyberries, 
viburnums, chokeberries, fringe trees, dogwoods, spicebush, persimmons and similar 
fruits, may be soaked for several days & then begin to separate the seed from the flesh.  
The larger fruits – plums, pawpaws, & persimmons will have fairly large seeds that are 
easy to distinguish & the viburnum, fringe tree, dogwood & spicebush have one seed 
inside the fleshy pulp – the serviceberries, roses, beautyberries and many other have lots 
of tiny seeds inside the pulp.  Cleaning them may require different methods – I often use 
large strainers to either push the seeds through – or to push the pulp through.  
Sometimes you can use a deep container & let the seed settle to the bottom & pour off 
the pulp.  Experimentation is usually required as to what works best with each type of 
seed. 

 

Some fruits – such as Magnolia fruits, have a large cone from which you need to remove 
the seeds – and then wash the pulp off before further processing.   

 

It is best never to let any moist seed to dry out until you know for sure that it is ok to let it 
dry.  Sometimes seed germinates much better fresh than dried.  Other times, seed won’t 
germinate until it has been dried.  In seeds & plants it’s pretty wonderful to realize how 
the different mechanisms have evolved to try to ensure the survival of the species. 

 

 Some seeds are in a capsule so to speak – Hamamelis vernalis (Ozark or vernal witch 
hazel) & Hamamelis virginiana (common witch hazel) produce an almost woody capsule 
that are ready to be collected when they appear dry – once collected they should be put 
inside a paper bag as the capsule will explode & throw seeds when it’s entirely ripe. 

    

Although I began Pine Ridge Gardens in 1992, I did not start growing woody species til 
about 95 & since that time I’ve experimented with lots of seed & lots of methods.  In 
about 1998, I put together a recordbook because I found I could not keep track of how I 
did things from various notes & sticky pads I had been keeping.   A copy of this is here 
for you to see. 

 

Learning how to treat each type of seed is a challenge, but it is one that you can meet if 
you have the desire to do so.  Generally speaking, with the exception of the seeds that I 
have already mentioned as germinating quickly, most Arkansas native woody plant seeds 
benefit from 30 days warm stratification & then 60 to 90 days of cold stratification.  Which 
means you should move the baggy that’s been on the cabinet, to the crisper of the 
refrigerator.  When I say 60 to 90 days of cold – some will take less & a few more – but 
you should check your seed weekly for sprouting or mold.  Mold usually occurs from the 
media being too moist – add a little dry peat or dry vermiculite to the package. 

 

If you wish, you may remove only the sprouting seeds (which is something we often do at 
the nursery) & leave the rest in your refrig until they sprout.  Be very careful at this stage 
as you can damage the emerging radicle (root).  I usually use a pair of tweezers.   

 

 



 

 173 

There are exceptions to almost every rule – Kentucky coffee tree will sprout in a warm 
place quite shortly after you have broken thru the seed coat.  Osage orange requires that 
you repeatedly wash the seed over about 10 days in order to remove the germination 
inhibitors that are on the seed.   Carolina silverbell is probably one of the more difficult 
seeds to germinate – requiring about 90 days of cold stratification, 120 days of warm 
stratification & then another 60 to 90 days of cold stratification.  Then there are some that 
almost defy any treatment –for those we have made a special outdoor bed – covered 
with screen – and filled with potting media – to wait til nature takes its course. 

  

Flexibility in thought is the key word.  If one way doesn’t work, try something else.  And 
remember, sometimes the seed isn’t viable at all so no matter what you do to it, it won’t 
germinate.   

 

SO, what’s wrong with just planting seed & letting nature take its course?  Well, actually if 
you are wanting some plants & aren’t particular how long you wait for them & can be sure 
you’ll keep the area weeded & watered, I guess nothing is wrong with it.  In nature, seed 
may remain buried slightly for years waiting for enough rain & cold to wear thru the seed 
coat & thereby causing the radicle to emerge.  Or perhaps a bird or other animal needs 
to eat the seed and it then passed thru the digestive trat which acts as a scarifying agent. 
 There are many more seeds produced each year than ever naturally germinate.  With 
controlled scarification & stratification, you can grow many more plants than would ever 
come up by themselves. 

 

Above all, enjoy what you’re doing.  Enjoy the miracle of life when the seed does come 
up.  Don’t be afraid of a challenge.  One thing is for sure – if you don’t plant the seed, it 
won’t grow! 

 

If you are truly interested in growing plants from seed, here are a few reference books 
that will help you on your way: 

Southestern Wildflowers – Jan Midgley 
Growing & Propagating Showy Native Woody Plants – Richard  E Bir 
The Reference Manual of Woody Plant Propagation - Dirr & Heuser 
Native Trees, Shrubs & Vines – William Cullina 
Growing & Propogating Wildflowers  - William Cullina 
 

Owner/operator, MaryAnn King works in the nursery, Pine Ridge Gardens, full time & is 
active with the Pope County Master Gardeners, and is president of the Arkansas Native 
Plant Society.    The main focus of our nursery is native plants with a few, what we 
consider interesting plants from other places. 

 

 MaryAnn gives presentations on various subjects:  Using Native Plants in the 
Landscape, Native Grasses, The Garden Throughout the Year,   Butterflies & other 
Critters in your Garden, Water Gardening, Attracting Butterflies,  & Shade Gardening. 
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Pine Ridge Gardens is located in the foothills of the Ozarks just a few miles off I-40.   
Display gardens are in process so visitors may view many plants in their mature stages.  
While primarily a mail order nursery, visitors are welcome by appointment or may visit the 
nursery on scheduled open house days.   Our complete Spring 2003 catalog should be 
on our website shortly. www.pineridgegardens.com .  If you prefer a paper catalog, the 
cost is $5.00 for six issues, spring & fall editions.  Call, e mail, write, fax: Pine Ridge 
Gardens, 832 Sycamore Road,  P O Box 200, London, AR 72847.  Phone: 
479.293.4359.  Fax 479.293.4659 
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America in Bloom 
A Quality of Life Program for American Cities 

 
Marilyn Johnson, Executive Director 

Advertising & Promotion Commission, Fayetteville, AR 
 

Lisa Netherland, Horticulturist 
Parks & Recreation, Fayetteville, AR  

 
Carl Totemeier, V.P. Emeritus 

The New York Botanical Garden & Interim Executive Director of the 
Botanical Garden of the Ozarks, Fayetteville, AR 

 
 Between the three of us, we had the opportunity to experience the America in 
Bloom Program from the standpoint of  both participating community and judge.  Marilyn 
and Lisa were Co-chairpersons for the City of Fayetteville, and I (Carl) was a judge in 
both America in Bloom and Communities in Bloom. 
 
 Both programs involve competition between cities in which they are judged on a 
number of categories that relate directly to quality of life. The Canadian program, 
Communities in Bloom, was in its eighth year in 2002, so that it has a well established 
record of success.  More than 400 cities, large and small, across Canada entered the 
competition.  For this reason, it has served as a pattern for the development of our own 
America in Bloom. 
 
 In 2001, America in Bloom started a pilot program with four American cities being 
paired with comparable cities in Canada.  The success of that effort led to the 
establishment of a full nationwide program in this country in 2002.  Some 40 cities 
entered, were judged, and the winners were announced in the fall at a ceremony held in 
Reston, Virginia.  In 2003, it is anticipated that at least a hundred American cities will 
enter the competition.  It should be noted that they compete only with other cities in their 
population category. 
 
 To take advantage of the Canadian experience, most American judges were 
paired with experienced Canadian judges last year.  In addition, since most of the 
Canadian cities had participated for several years, their accumulated expertise has 
proven valuable to the program in the Untied States.  Among the benefits gained by 
communities, which choose to participate in the AIB Program, are the following: 
 
  1. Encourage participation by all facets of the community 
  2. Improve quality of life 
  3. Exchange of ideas and information with other cities 
  4. Constructive criticism provided by qualified judges 
  5. An educational symposium presented at the national awards 

ceremony, 
  6. Gained national recognition for cities that enter, and 
  7. Enhanced tourism programs. 
 
 It is worthwhile noting that many Canadian cities have built their tourism efforts 
around Communities In Bloom.  Travel agencies have even established bus tours that 
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visit winning cities.  It would seem reasonable to assume that the same benefits would 
accrue to American cities, which participate in AIB. 
 
 The eight categories on which the participating cities are judged and a brief listing 
of what they involve are as follows: 
 

1. Tidiness -- presence of weeds, poor maintenance, litter scattered about, graffiti 
 
2. Environmental Effort -- waste disposal, composting, recycling, conservation, 
use of IPM 
 
3. Community involvement -- participation by individuals, civic organizations, 
garden clubs, schools, seniors, business, etc. 

 
4. Heritage -- museums, interpretive programs, preservation and restoration 
programs, heritage trees, historical societies 

 
5. Urban Forestry -- tree ordinances, new plantings, maintenance, replacement 
practices 

 
6. Landscaped Areas -- landscape environment, design, plants, harmony, site 
rejuvenation and rehabilitation, native and introduced materials. 

 
7. Floral displays -- arrangement, distribution, location, diversity, balance, color 
containers & baskets 

  
8. Turf and Groundcover Areas -- turf management, maintenance, irrigation, IPM, 
groundcover use 

 
 Fayetteville entered the competition last year and, in spite of having little more 
than three months between their entry and the arrival of the judges, won top honors in 
their population category.  Marilyn has a been quoted as saying, "The publicity 
Fayetteville received was worth a million dollars!" 
 
 To enter the competition, there must be a person or organization to coordinate 
the effort.  This may be someone from the city such as a park employee or it might be a 
garden club, historical society, tourism commission or an individual who is willing to chair 
the effort. 
 
 The first step is that of obtaining the support of the city, since various city 
programs will be featured in the competition.  In the case of Fayetteville, both the mayor 
and city council signed off on the project. 
 
 The next step will be that of organizing a committee.  For an entry to be effective, 
all possible facets of a city should be represented.  By way of example, a representative 
from the chamber of commerce will be an effective liaison with the business community.  
A garden club member will be most apt to gain the cooperation of all the garden clubs.  
Certainly all the city programs to be featured should be represented -- parks, waste 
disposal, arborist, parks, etc. 
 
 This committee will need to develop a list of all the assets of the community that 
relate to the eight categories that will be judged.  This will also identify areas requiring 
special attention, such as the need to sponsor a litter pickup drive to improve tidiness or 
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the need to plant more flowers or place more hanging baskets throughout a business 
district. 
 
 From this effort, photos, descriptions and documents such as tree and landscape 
ordinances and maps can be assembled to create a portfolio.  Each of the two visiting 
judges should be given a copy as a guide to what they will visit and judge.  Also, a copy 
should be kept for the committee files as a guide for future efforts. 
 
 The committee will need to establish a budget and raise funds for expenses that 
will be required.  Each entrant must pay an entry fee based on the population of their city. 
 Although most publicity can probably be obtained by media contribution, there will 
probably be a need for posters to promote the various efforts of the program.  Many cities 
choose to display banners, especially along major thorough-fares.  Other miscellaneous 
expenses will be incurred. 
 
 In Fayetteville, nearly all the funds required, including money for the committee 
chairpersons to attend the awards ceremony, were contributed by individuals and 
organizations.  Another possibility is the sale of America in Bloom  
T-shirts, caps, pins, etc.  Some small cities in Canada have even held bake sales. 
 
 Interest can be created by holding local competitions such as for the best 
landscaped residence, the cleanest neighborhood, the best commercial floral display and 
similar efforts. In Fayetteville, so many last minute entries came in for the residential 
competition that entries had to be cut off so that local judging could be completed before 
the AIB judges arrived.  Winners were given certificates and merchandise awards. 
 
 An agenda, showing the neighborhoods, projects, parks and facilities to be visited 
should be sent to the judges in advance of their arrival.  Included should be the names 
and telephone numbers of those persons who will host their visit, usually the committee 
chairperson(s). 
 
 America in Bloom will assume the transportation costs to and from the city for the 
judges; however, the local committee will be responsible for local transportation, food 
and housing.  In Fayetteville, lodging was provided by a local hotel, meals were provided 
by organizations such as a downtown firehouse and the county historical society.  It has 
become the custom in Canada that the judges be given a token gift, usually something 
that will serve as a memento of their visit. 
 
 Further information may be obtained from the AIB website at www.Americain 
Bloom.org.  The Canadian website, www.CommunitiesinBloom.ca, will also be helpful.  
Based on our experience, we should encourage you to enter your city in the competition. 
 No city is too large, and no city is too small.  The smallest in 2002 was Lavonia, GA with 
around 1200 people, while the largest was Chicago with 3,000,000.  As previously 
stated, each entrant is judged in its own population category. 
 
 We should note that the new full color brochures for 2003 are now available from 
America in Bloom.  Regrettably, they had not yet been printed at the time of the HIS 
meeting, necessitating the use of the black and white copies that you were given.   These 
new materials feature many photos from last year's winning cities. 
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SUBJECT INDEX 
 
The subject index is derived from two major categories of key words: 1) English name for a 
specific crop or crop group; and 2) subject relevant to production. Entries are listed in 
alphabetical order of crops, except for non-crop-oriented topics and other key words.

 
Blackberry 

humidity and weight loss ...................... 17 
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selection and handling........................... 16 
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pests and control ................................... 29 

Broccoli 
cultivar trial ......................................... 102 
Oklahoma production.......................... 101 
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2002 tree sales..................................... 153 
new species ......................................... 151 
Oklahoma grown tree sales ................. 153 

Cowpea 
tolerance to Blazer herbicide................. 83 
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farmer's market...................................... 42 
food safety............................................... 4 
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insect pests .......................................... 138 
pest management................................. 140 
startin winery business ........................ 143 
trellis/training for specific characteristics

......................................................... 121 
weed control........................................ 135 
winter hardiness of vines .................... 131 
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starting indoors...................................... 39 
starting outdoors.................................... 39 
successful garden .................................. 37 
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Master Gardener 
America in Bloom Program ................ 175 
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cultivars............................................... 130 
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weed control........................................ 112 
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propagating native woody plants ........ 170 
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'White River' availability....................... 25 
'White River' cultivar ............................ 23 
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bacterial spot management.................. 108 
culture and cultivar update.................. 109 
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over rated plant selections................... 158 
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specialty resources .............................. 160 
spring to summer selections................ 164 
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Southern Pea 
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business analysis of processing............. 97 
cut salad industry ................................ 104 
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succession cropping .............................. 73 
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row cover with plasticulture.................. 63 
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variety and breeding testing ................ 116 
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bacterial spot management.......... 105, 108 
production comparisons ........................ 93 
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white spot control................................ 103 
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cover crop resources.............................. 49 
cover crops ............................................ 46 
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using plasticulture ................................. 61 
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technology............................................. 74 
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