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HORTICULTURE INDUSTRIES SHOW 

2015-2016 BOARD OF DIRECTORS AND SUPPORTING PERSONNEL 
 

OFFICERS 
 
President    President-elect   Sec/Treasurer 
Charles Rohla    Heather Friedrich   Donna Dollins 
Noble Foundation    University of Arkansas  OSU Horticulture & LA 
2510 Sam Noble Parkway   316 PTSC   358 Agricultural Hall 
Ardmore, OK 73401   Fayetteville, AR 72701  Stillwater, OK  74078-6027 
580-224-6451    479-575-2798   405-744-6460 
580-490-1253 (cell)   479-466-9667 (cell)  405-612-0959 
(cell) ctrohla@noble.org    heatherf@uark.edu   donna.dollins@okstate.edu                          
 

BOARD OF DIRECTORS 
Commodity Area  Arkansas Representative   Oklahoma Representative 

Christmas Tree        Harold Weaver 
         15600 Kent Drive 
         Choctaw, OK 73020 
         405-390-8635 
         truehobnailpals@yahoo.com  
   
Farmers Market   Heather Friedrich    Doug Walton 

Univ of Arkansas    1441 W. 46th St. South 
316 PTSC, Fayetteville, AR 72701  Muskogee, OK  74401 
479-575-2798 or 479-283-5357 (cell)  918-686-6939 / cell 360-2012 
heatherf@uark.edu    doug.walton@suddenlink.net  

Fruit    M. Elena Garcia    Kenda Woodburn 
316 Plant Science Bldg.   4116 E. 15th 
U of AR, Horticulture Department  Tulsa, OK 74112 
479-575-2790/479-871-0350 (cell)  918-746-3717 
megarcia@uark.edu    918-746-3726 
     kenda.woodburn@mail.okstate.edu  

   
Master Gardener/Public Garden Janet Carson    David Hillock 

Univ of Arkansas Ext. Service  OSU Horticulture & LA 
PO Box 391    360 Agricultural Hall 
Little Rock, AR  72203   Stillwater, OK  74078-6027 
501-671-2174    405-744-5158 
501-671-2303 (fax)   405-744-9709 (Fax)  
jcarson@uaex.edu    david.hillock@okstate.edu  

 
Nonproducer (Industry)       Robert DeWitt 

     P.O. Box 5556 
     Norman, OK  73070 
     405-364-0908 
     405-364-0908 (FAX) 
     dewittco@swbell.net  

Sustainable Agriculture  Heather Friedrich    David Redhage 
Univ of Arkansas    The Kerr Center 
316 PTSC    PO Box 588 
Fayetteville, AR  72701   Poteau, OK 74953 
479-575-2798    dredhage@kerrcenter.com  
479-466-9667 (cell)    918-647-9123 

    heatherf@uark.edu 
 
Vegetable   Dennis Motes    Lynn Brandenberger 
    U of A Research Station   Horticulture & Landscape Arch. 
    PO Box 2608    358 AG Hall 
    Alma, AR 72921    Stillwater, OK 74078-6027 
    479-474-0475    405-744-5408 
    dmotes@uark.edu    lynn.brandenberger@okstate.edu    
 
 
 
Arkansas Tech University University of Arkansas Tulsa Community College Oklahoma State University 

mailto:ctrohla@noble.org
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   Cherlyn Reeves Janet Cole 
Arkansas Tech University Department of Horticulture TCC Northeast Campus OSU Horticulture & LA 
Department of Agriculture 316 Plant Science Building 3727 E. Apache 360 Agricultural Hall 
Dean Hall 123 Fayetteville, AR  72701-1201 Tulsa, OK  74115 Stillwater, OK  74078-6027 
Russellville, AR  72801 479-575-7319 918-595-8433 (office) 405-744-5415 
479-968-0632 (3944 Home) dhensley@uark.edu  918-361-0939 (cell) 405-744-9709 (Fax) 
479-964-0139 (Fax)  Cherlyn.Reeves@tulsacc.edu  janet.cole@okstate.edu  
james.collins@mail.atu.edu 

 

SUPPORTING PERSONNEL 

Andy Allen 
AR Tech Ozark 
1700 Helberg Lane 
Ozark, AR 72949 
479-508-3364 
Rallen17@atu.edu  
 
Micah Anderson, ODAFF 
Plasticulture, Market Coordinator 
PO Box 528804 
Oklahoma City, OK 73152 
405-522-5595 
micah.anderson@ag.ok.gov  
 
Dan Chapman 
1749 State Hwy 818 
Clarksville, AR  72830 
479-754-2406 
479-979-7600 (Cell) 
479-754-7529 (Fax) 
dlchapma@uark.edu  
 
Jamie Cummings 
405-808-2215 
Jamie.cummings@ag.ok.gov  
 
M. Elena Garcia 
316  Plant Sci Bldg. 
U of A-Horticulture Dept. 
Fayetteville, AR  72701 
479-575-2790 
479-871-0350 cell 
megarcia@uark.edu  
 
John Haase, Ext. Educ. 
Rogers Co. Ext Office 
200 S. Lynn Riggs Blvd. 
Rogers County Courthouse 
Claremore, OK 74017-7863 
918-923-4958 
918-636-6557 cell 
john.haase@okstate.edu  
 
Berni Kurz, Staff Chair 
Washington Co. Extension 
Office 
2536 North McConnell Avenue 
Fayetteville, AR  72704 
479-444-1755 
bkurz@uaex.edu  
 
Julia Laughlin 
16825 SE 53rd 
Choctaw, OK  73020-5402 
405-640-9363 

Bellaverdegardens@gmail.com  
 
 
Loren Liebscher 
P Bar Farms 
1002 Old 66 Road 
Hydro, OK 73044-9735 
405-556-1069 
loren@pbarfarms.com  
 
 
James E. Motes 
2819 E. Richmond Rd. 
Stillwater, OK  74075-1766 
405-372-4634 (Home & Fax) 
jimemotes@gmail.com   
 
Rae McKimm 
Herb Society of America 
  Board of Director, VP 
PO Box 131 
Ash Flat, AR 72513 
501-276-3214 
raemckimm@gmail.com  
 
Obadiah M. Njue 
School of Ag, Fisheries & H Sci 
Mail Slot 4966 
U of A, Pine Bluff 
1200 N. University Drive 
Pine Bluff, AR 71602 
870-575-8152 
501-551-7113 cell 
njueo@uapb.edu 
 
Sixte Ntamatungiro 
1200 N. University Dr., MS 4913 
Department of Agriculture 
Pine Bluff, AR 
ntamatungiros@uapb.edu  
 
Ples Pradley 
pspradley@uaex.edu  
 
Mike Schnelle 
OSU Horticulture & LA 
358 Agricultural Hall 
Stillwater, OK  74078-6027 
405-744-7361 
mike.schnelle@okstate.edu  
 
Rita Scott 
16523 E. 171st Street 
Bixby, OK 74008 
918-366-7017 

918-640-5408 
rejuvrita@olp.net  
 
 
Jim Shrefler 
Bryan Co Ext Office, Comm 
Bldg. 
P.O. Box 749/1901 S. 9th 
Durant, OK 74702-0749 
580-889-7343 
jim.shrefler@okstate.edu  
 
Ron Rainey 
University of Arkansas 
Agr Economics & Agribusiness 
P.O. Box 391 
Little Rock, AR  72203 
501-671-2175 
501-671-2297 (Fax) 
rrainey@uaex.edu  
 
David Redhage 
The Kerr Center 
For Sustainable Ag 
PO Box 588 
Poteau, OK 74953 
918-647-9123 
dredhage@kerrcenter.com  
 
Steve Upson 
Noble Foundation 
P.O. Box 2180 
Ardmore, OK  73401 
580-223-5810 
sdupson@noble.org 
 
Dennis Voss 
TCC Northeast Campus 
3727 E. Apache 
Tulsa, OK  74115 
918-595-7554 
918-625-8159 (Cell) 
918-595-8434 (Fax) 
dvoss@tulsacc.edu  
 
Doug Walton 
1441 W. 46th St. South 
Muskogee, OK 74401 
918-686-6939 
918-360-2012 cell 
Doug.ewalton@gmail.com  
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Trade Show Exhibitors 

 
Arkansas State Plant Board 
Samuel Kim 
1 Natural Resources Drive 
Little Rock, AR 72203 
501-225-1598 
Fax: 501-225-3590 
Sam.kim@aspb.ar.gov  
www.plantboard.arkansas.gov   
 
Department of Horticulture and 
Landscape Architecture 
Oklahoma State University 
119H358 Agricultural Hall 
Stillwater, OK  74078-6027 
405-744-5414 
www.hortla.okstate.edu  
 
Cedar Farm - BCS 
Jim Shaw 
6336 S. 209th West Avenue 
Sand Springs, OK  74063 
918-224-2566 
cedarfarmok@hotmail.com 
cedarfarmok.com  
 
DeWitt Seed Company 
Robert DeWitt 
PO Box 5556 
Norman, OK  73070 
405-364-0908 
121Hdewittco@swbell.net  
Dewittseed.com  
 
Irrigation-Mart, Inc. 
Michael Pippen 
200 South Service Road East 
Ruston, LA  71270 
318-255-1832 
Fax: 318-255-7572 
sales@irrigation-mart.com 
131Hwww.irrigation-mart.com  
 
Kaleidoscope Farm 
Greg & Charlotte Yorkson 
3203 Farm Road 1506 
Brookston, TX 75421 
903-491-3957 
www.kaleidoscope-farm.com  
 
 

Kerr Center for Sustainable Ag 
David Redhage 
PO Box 588 / 24456 Kerr Road 
Poteau, OK  74953 
918-647-9123 
dredhage@kerrcenter.com  
132Hwww.kerrcenter.com  
 
Leon’s Wholesale 
Leon Sloan 
103 Hwy 70B 
Kingston, OK 73439 
580-564-5909 
 
National Center for Appropriate 
Technology (NCAT) 
Guy Ames 
207 West Center Street 
Fayetteville, AR 72701 
479-442-9842 
guya@ncat.org  
www.attra.org or www.ncat.org  
 
OK Worm Worx 
Jerry Philpott 
8817 E. 110th Place 
Tulsa, OK  74133 
918-520-4877 
JPhilpo@cox.net  
www.okwormworx.com/  
 
Rincon-Vitova Insectaries, Inc. 
Kyra L. Rude 
108 Orchard Drive / PO Box 1555 
Ventura, CA 93001 / PO Zip: 93002 
orderdesk@rinconvitova.com  
www.rinconvitova.com   
 
Triple Triangle T 
O.G. Thompson 
PO Box 712 
Beggs, OK  74421 
539-777-4642 
aogcorky@gmail.com  
  

mailto:Sam.kim@aspb.ar.gov
http://www.plantboard.arkansas.gov/
http://www.hortla.okstate.edu/
mailto:cedarfarmok@hotmail.com
mailto:dewittco@swbell.net
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mailto:sales@irrigation-mart.com
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http://www.kaleidoscope-farm.com/
mailto:dredhage@kerrcenter.com
http://www.kerrcenter.com/
mailto:guya@ncat.org
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http://www.rinconvitova.com/
mailto:aogcorky@gmail.com
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University of Arkansas 
Department of Food Science, Farmers’ 
Market Food Safety program 
2650 N. Young Avenue, N-101 
Fayetteville, AR 72704 
479-575-2166 
Fax: 479-575-6936 
katiew@uark.edu  
farmers-market-food-safety.uark.edu  
 
USDA - NASS 
Wilbert Hundl J. 
PO Box 528804 
405-524-0020 
Fax:  405-528-2296 
Oklahoma City, OK  73052 
Wil.hundle@nass.usda.gov 
www.nass.usda.gov/ok  
 
 
 

University of Arkansas 
Center for Agricultural & Rural Sustainability 
Heather Friedrich 
2301 South University 
Little Rock, Arkansas 72204 
501-671-2080 
cars.uark.edu  
 
 
 
 
 
 
 
 
 
 
 
  
 

 
 
 
 
 
  

mailto:katiew@uark.edu
https://farmers-market-food-safety.uark.edu/
http://www.nass.usda.gov/ok
http://cars.uark.edu/
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2016 Horticulture Industries Show 
Locally Sourced Food during Conference - Breakfast 

 

LOCALLY SOURCED FOOD 
 
A&D Shank Farm 
www.facebook.com/ShanksFarms  
 
Farrell Family Bread 
www.farrellbread.com/ 
 
Golden Standard Honey 
goldstandardhoney.com/  
 
Knight Creek Farm 
www.knightcreekfarm.com/  
 
Lohma Dairy 
tulsafarmersmarket.org/vendors/lomah-
dairy/  
 
Middle Mountain Dairy 
www.ww.middlemountaindairy.com  
 
R&G Family Farm 
Katie Plohocky 
www.tulsarealgoodfood  
 
Thao Farmers Market 
tulsafarmersmarket.org/vendors/thao-
farmers-market/  
 
 

Wagon Creek Dairy 
www.wagoncreekcreamery.com/ 
 
Wichita Buffalo Company 
oklahomafood.coop/wichita-buffalo-
company-llc/ 
 

     
    
Breakfast 
Oatmeal 

• Rolled oats from Wagon Creek 
Creamery 

Honey 

• Golden Standard Honey 

Sweet Potato and Zucchini Bread 

• A&D Shank Farm  

Yogurt 

• Lohma Dairy 

Pecans 

• Knight Creek Farm   

Granola 

• Wagon Creek Creamery 

 
 
 

Caterer 
HCSI, Inc 

Katie Plohocky 
PO Box 1373, Tulsa, OK  74103 

918-550-2877  

http://www.facebook.com/ShanksFarms
http://www.farrellbread.com/
https://goldstandardhoney.com/
http://www.knightcreekfarm.com/
http://tulsafarmersmarket.org/vendors/lomah-dairy/
http://tulsafarmersmarket.org/vendors/lomah-dairy/
http://www.ww.middlemountaindairy.com/
http://www.tulsarealgoodfood/
http://tulsafarmersmarket.org/vendors/thao-farmers-market/
http://tulsafarmersmarket.org/vendors/thao-farmers-market/
http://www.wagoncreekcreamery.com/
http://oklahomafood.coop/wichita-buffalo-company-llc/
http://oklahomafood.coop/wichita-buffalo-company-llc/
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2016 Horticulture Industries Show 
Locally Sourced Food during Conference - Lunches 

 
Bison Lasagna  

• Bison—Wichita Buffalo Company 
• Ricotta Cheese—Wagon Creek 

Creamery    
• Tomatoes—A&D Shank Farm 
• Peppers—A&D Shank Farm 

 
Eggplant Caponata Ziti  

• Eggplant—A&D Shank Farm 
• Peppers—A&D Shank Farm 

 
Spinach Arugula Artichoke Salad 

• Spinach—A&D Shank Farm 
• Arugala—A&D Shank Farm 
• Yogurt—Lomah Dairy 
• Honey—Golden Standard Honey 
• Green Onions—Thao Market 

 
Italian Green Beans 

• Green Beans—A&D Shank Farm 
 
Garlic Bread  

• Ferrell Family Breads,  
 
Tiramisu 

• Soft Cheese—Lohma Dairy 
     

     
Pork Tenderloin  

• R&G Family Farm and Golden 
Standard Honey 

 
Root Vegetable 

• Turnips and sweet potatoes—A&D 
Shank Farm 

 
 

Roasted Red Cabbage 
• Honey—Golden Standard Honey  

 
Broccoli and Cranberry Salad 

• Yogurt—Lohma Dairy 
 
Rolls 

• Farrell Family Farm 
 
Pumpkin Pecan Squares 

• Pecans—Knight Creek Farm 
 

Pecan and Cranberry Chicken Salad 
• Yogurt—Lohma Dairy 
• Pecans—Knight Creek Farm 

 
Sweet Potato Salad 

• Sweet Potatoes/peppers—A&D 
Shank Farm 

 
Butternut Squash Soup 

• Squash—A&D Shank Farm 
• Carrots—Thao Market 

 
Vegetable Tray 

• Carrots—Thao Market  
 
Yogurt Herbed Dip 

• Yogurt—Lohma Dairy 
• Herbs—R&G Family Farm 

 
Assorted Cheese Tray with Fresh Fruit 
and Baguettes 

• Farrell Family Bread 
• Middle Mountain Dairy 
• Lohma Dairy 
• Wagon Creek Creamery 

 
 

 

Caterer 
HCSI, Inc 

Katie Plohocky 
PO Box 1373, Tulsa, OK  74103 

918-550-2877  
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Keynote Speaker 

 
Keynote Speaker 

 
 

Jeff Moyer, Executive Director 
Rodale Institute 

 
Rodale’s Mission:  

Through organic leadership we improve 
 the health and well-being of people and the planet.   
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Christmas Tree Sessions 

 
 

Christmas Tree 
Sessions 
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Supplementing Tree Sales with a Gift Shop 
Bill and Paula Jacobs, Owasso Tree and Berry Farm 

www.owassotreefarm.com  
 
 

1. First and foremost you will need a retail space. It needs to be heated, well lit, and out of 
the weather. 
 

2. I suggest you wait a few years until you have built a good customer base. Possibly 300-
500 tree sales.  

 
3. Start small with a few selected products. Possibly take suggestions from other growers 

gift shops. 
 

4. How to obtain merchandise for your gift shop: 
 

a. Shop big box stores after Christmas for sale merchandise. (money tied up for a 
year) 

b. Buy show room samples. 
c. Go to regional markets. (Dallas, Kansas City, LA, Atlanta) Visiting show rooms and 

selecting merchandise of your choice. This option is more of a possibility as you 
grow. Most companies have minimum orders and are sometimes hard for a new 
grower to meet. With good credit most companies will give you Christmas dating 
which gives you the opportunity to sell enough merchandise to pay the bill before it 
comes due.  

 
5. Do not be afraid to mark your merchandise up. Most retailers mark Christmas 

merchandise up 3-4x. You will need to make a nice profit, as it will take some time to 
price and display your merchandise. Labor has become a major expense during our 
selling season and gift shop profit will pay a major portion of this expense.  

 
6. Your merchandise will not spoil or go out of style. It can be stored for another season. 

Customers come to your farm as a destination to buy a Christmas tree and shop at your 
gift shop (if you have one) but they will not come back for an after Christmas sale. 

 
7. As you grow your customer base your gift shop will grow also. You could possibly sell 

$50,000-75,000 through your gift shop. 
 

 
 
  

http://www.owassotreefarm.com/
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Supplementing Christmas Tree Farm Income with Blackberries 
Bill and Paula Jacobs, Owasso Tree and Berry Farm 

www.owassotreefarm.com  
 

1. Blackberries are an early summer crop. (early June)  They blend well with Christmas trees as 
harvest and maintenance occur when you are not at peak tree work schedule. 

 
2. When we started our blackberry production 20 years ago, we were told they were easy to 

grow and had a great income potential. Like a lot of other specialty crops, they have become 
more difficult as the years have passed. They do still have a great potential as a cash crop. 

 
3. Weather has become more of a factor in production. 

 
4. Diseases and insects are more of a factor. When we started there were no fruit flies or 

viruses. 
 

5. Blackberries are a fast turn around crop in comparison to Christmas trees- plant one year and 
harvest the next. 

 
6. Three types of blackberries: 

a. Trailing (require a trellis) 
b. Semi Erect (require some support) 
c. Erect (free standing) 

 
7. There are many varieties to choose from. (thorned and thornless) 

a. Select varieties suitable for your area. (OK) 
b. b. Select different varieties with different ripening schedules to extend your season. 

Most varieties will last approximately 2 weeks. We grow Prim- Ark Freedom, Natchez, 
Osage, and Ouchita. 

 
8. Methods of growing: 

a. Hedge Row 
b. Trellis 
c. Rotating Trellis (makes blackberries more of a predictable crop) 

 
9. Advantages of a rotating trellis: 

a. Higher yield 
b. Easier faster harvest 
c. No sun damage 
d. Protected from weather 
e. Less bird damage 

 
10. There is a great demand for fresh blackberries and there are few growers, most with less than 

½ an acre. In 20 years we have never had over production. 
 

11. $4.00/lb you pick, $5.00/lb we pick, and $3.00/qt wholesale to produce stands when available.  

http://www.owassotreefarm.com/
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Christmas Tree Farm Business Strategy 
Jean Collins, All Pine Products 

405-324-1010; allpinetree@aol.com  
 
After many years of working for a private company in managerial and sales positions eventually 
Operations Manager over 18 locations located in four states; I started thinking about my 
retirement and what I could do to supplement my income as a single mother with two children.    
 
 I purchased 10 acres with a two bedroom cabin in Sequoyah County and researched 
what I could grow or raise to utilize the property as a tax deduction.  After researching cows, 
grapes or trees, I decided given the limitations of working a full time job and traveling, I would 
grow Christmas trees and sell them wholesale.   
 
 I joined the Oklahoma Christmas Tree Association in 1984 to learn all I could and visit as 
many farms as possible as part of my education process.  I volunteered to be the Association’s 
Secretary so I could be around as many growers as possible to gain valuable information.  I 
planted in 1985 and it took about five years before I could start harvesting and selling my trees 
to other growers and a grocery store chain.  I was then asked by another tree grower who 
moved out of state to maintain his trees located in Choctaw and then sell for him.  The public 
response was great and within a few years the tree field was empty.  I had already started the 
process of a new tree field located in Canadian County, west of El Reno.  As the field in 
Choctaw depleted I shifted my customer base to the El Reno location and it too, was a tree-
mendous success!  The Daily Oklahoman ran a front page article in the Women’s Section that 
captured a very large audience.   
 
 We lived in Oklahoma City and my husband and I decided to purchase land and house 
close to the OKC metro.  We started the new farm in 1995 and discontinued the other farms.  I 
was concerned about losing our customer base we had built over the years, but to our surprise, 
they remained loyal.  One point to emphasize here is that the trees often do not grow as fast as 
you can sell them after you are established.  We eventually had to add precut trees to 
supplement what was cut from the field and to satisfy the consumers that preferred a fir tree as 
opposed to a pine.  This was a point of controversy for years with the Christmas Tree 
Association as many members felt it should be only Oklahoma Grown that was sold.  As the 
growers added precut trees to their inventory of trees grown in the field, sales expanded and 
customers came to enjoy the outdoors even though they could purchase the same species of 
precut trees at Lowes or Home Depot, but not the same quality.  I now include tree ornaments, 
tree stands, bags, preservatives.  All these items satisfy the buyers need for one stop shopping 
as well as what I refer to as “building the sales ticket”.  I must provide the same labor, insurance, 
advertising to sell a single tree and by adding other products even with a moderate profit margin, 
it adds dollars to the bottom line.   
 
 There is a very strong market for the artificial tree with lights.  At first, you would think you 
are competing against the imported plastic, however, you are really only marketing to those who 
love the outdoors and thought of the tree being fresh and real.  An interesting fact is that in 
Oklahoma, if the customer cuts his own tree (with a bowsaw), the purchase is sales tax exempt.  
The last few years, photographers have made arrangements with us to have their customers 

mailto:allpinetree@aol.com
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meet at the farm to take their family Christmas card photos.  We’ve added a real one horse 
sleigh (minus the horse) that is 100 years old for the customers “photo opportunities” after they 
choose just the right tree. 
 
Just a few other thoughts about growing the Christmas Trees, which thinking back on it now I 
would have to say it only works for those with determination and a strong desire to see people 
having a great time.  When I’ve been my lowest, tired and worn out while selling the trees, then I 
look out into the field to see children laughing and wrapping scarves around trees or putting their 
mittens on the top of the tree to mark them while they decide which one will be the perfect tree 
for them, I get inspired, once again feeling I could not take that experience away from those who 
love and appreciate the wholesomeness of an Oklahoma Christmas Tree farm. 
 
As a grower you must wear many hats.  Not only are you expected to grow a good looking tree, 
you have to market the tree, be an accountant, a sales clerk and any other position required. 
 
One of the first steps is selecting land.  In real estate they will stress location, location.  It 
definitely applies to tree sales for a choose and cut farm.  Once the location is selected you then 
prepare your soil by sub-soiling, then you decide how far apart you want your trees.  Our trees 
are placed on a grid with seven feet between trees all directions.  One field we had was five feet 
between trees that grew about 1200 trees per acre.  That worked for the size riding lawn mower 
that we had at the time.  As we increased the size of our fields we expanded to the 7 x 7 grid 
and bought a larger garden tractor to mow and spray the field.  An interesting note is that while 
the trees are small the tools required to take care of the field are also small.  As they grow, you 
have to upgrade your equipment and try to streamline your “production”.  It easily requires one to 
one and half minutes per tree when you are shearing or spraying if you work fast.  The older the 
tree, it takes as much as five minutes per tree.  The Virginia Pine is the most commonly grown 
tree in Oklahoma.  It is fast growing and really doesn’t want to be a Christmas Tree; but the 
growers shear (shape like a Christmas tree) to force it.  This shearing occurs two to three times 
per year depending on the rain and growth.  Starting in the Spring until Fall, we mow bi-weekly 
and spray every six weeks weed and grass killer under the trees.  A special moth is particularly 
fond of the Virginia Pine and likes to lay its’ eggs on the tip of the tree branches, the egg hatches 
and the larvae bores into the tip of the branch thus giving it the name of the Nantucket Pine Tip 
Moth.  This is very disfiguring and the trees must be sprayed every six weeks to keep them from 
stunting the growth of the trees.   
 
As the trees get to a marketable size, the most popular size has been seven to eight feet, they 
are sprayed with a green colorant to enhance the green color of the tree.  In Oklahoma the soil 
conditions cause all pine trees to fade to a light green in the Fall and turn back to dark green in 
the Spring.  After the colorant and an insecticide is applied, then the trees are ready for pricing 
and for the Customer’s to come to the field and find that perfect tree!   
 
What has been very helpful to all new growers and experienced as well, is the Oklahoma 
Christmas Tree Growers Association.  The Association was formed July 12, 1980, by six 
growers and an OSU Extension Forester.  The membership grew steadily and peaked at around 
120 growers in the late 80’s and early 90’s.  The Association provides a formal gathering and 
informational meetings each January and again in the Summer for field tours and 
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demonstrations.  Education is provided on proper usage of insecticides and herbicides as they 
apply to Virginia Pines and Scotch Pines.  Proper shearing techniques are also demonstrated.   
 
The meetings provide members an opportunity to share their successes as well as their failures.  
The strongest conclusion regarding growing conditions, you’ll find the growers have differing soil 
site conditions, types of soils and amounts of rainfalls.  Proper timing for Southern parts of 
Oklahoma differs from the Northern.  The Association communicates this well to the members 
through quarterly newsletters.  The membership has dropped to about twenty over the past 
years as some of the aging members have retired.  Christmas Trees are very labor intensive and 
many drop out as the trees require time and money long before you start receiving money in 
return for your efforts.  
 
Now, I would like to go over some specifics about our tree farm.  Our farm is divided into four 
fields on 7 x 7 spacing.  I order trees for replacement from the Oklahoma Department of Forestry 
in Washington, OK.  I order enough to be able to cull through and pick out the better seedlings 
for planting.  In our area, seedling survival is much greater when we plant in January/February.  
We remove the stumps by using my husband’s ingenious invention that he call’s Big Daddy’s 
stump remover.  He used an oilfield pipe modified to add digging feet and holes to pry the stump 
out, to attach to our post hole digger on our mid-sized tractor.  This removal prepares the soil for 
the seedling.  It is important to remove your stump in time to catch rain or melting snow to settle 
the soil or after you plant a heavy rain might suck the tree down.  We then come along with an 
auger and drill the hole.  We add a slow acting forestry fertilizer tablet to each hole and plant the 
seedlings that we carry in water in a cart down each row.  We have a large garden tractor that 
we use to spray roundup in bands around the tree trunks and a larger sprayer that fits on the 
midsized tractor to spray insecticides.   
 
In the late summer early fall, after the last shearing, we begin to color the trees.  We have used 
Super Greenzit C for many years as we like the dark green and have recently used Kirks 
Supergreen.  We go through the field after coloring and put two part Tyvek tags on each tree 4’ 
and above, regardless of my opinion of the quality and my son carry’s a measuring stick and 
calls out the price and we mark on the tags.  We are currently pricing at around $8.00 per foot on 
the Virginia Pines.  We will adjust the price to some degree based on quality of the tree.  We 
have a limited number of Scotch Pine that I typically use for making wreaths, however due to our 
loss of 5,000 trees due to the drought in 2011, we have had to shape and sell many of them.  
 
The way our farm is arranged, we are able to provide bow saws and garden carts for the 
customer’s use in cutting their tree and bringing it back to our sales area.  Our land is flat so 
bringing the tree up is just part of the added experience.  You get a lot of comments; like I cut it, 
she (or the kids) can bring it up!  We will then shake the tree, run it through the baler and carry to 
their car and tie it down for them.  We love pickups though!   
 
Because we both work, we have found through the years that opening at 3:00 until 6:00 on 
weekdays works for us, and most parents wait until the kids are out of school to look for a tree.  
We are open on Saturday and Sunday from 10:00 am until 6:00 pm.  It is really to dark most 
nights by six o’clock, but it seems to work for the customers. 
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When the customer comes up to the sales area with their tree, we hand the bottom part of the 
tag to the customer to take to the cashier.  At the cash register, we take debit/credit cards, cash 
and checks with heavy emphasis on the debit cards, with the majority of customers presenting 
those.  I use a cash register that I have taped pricing over the keys to fit the Virginia Pines.  
Example would be $56.00 $60.00, etc.  I have a key for rebar stands, one for plastic stands, on 
for Fraser Fir, Noble, Nordman’s, ornaments, sales tax, etc.  When we close the register at end 
of day, it will print out the Department, the quantity and total dollar.  We then use an excel 
spread sheet to post the daily sales by Department, which equals size.  So, at the end of the 
season I am able to know how many trees by size and dollar value sold from the tree field.  At 
the end of the selling season when I remove the tree tags by field, we sort and have a general 
idea of what sizes, given decent rain fall and limited tip moth damage, we have to sell for the 
next year.  This detail helps us make better ordering decisions for the next season so we don’t 
have to carry any inventory. 
 
Because we live within the City of Oklahoma City limits, and they are ever so eager to jump on a 
chance to remove our Agriculture Zoning, we merely use an open front two car garage style of 
building for our sales office.  We purchase only limited ornaments that can handle being 
outdoors.  This is not a big income producer for us, but it adds to the overall sales tickets.  We 
make some of our wreaths, but cannot keep up and so we have been purchasing more every 
year.  We have a small building my daughter-in-law uses to decorate wreaths and the customers 
enjoy knowing their wreath was freshly decorated. 
 
As far as advertising, by far the Internet brings a lot of new customers.  Prior to the drought and 
the loss of so many trees, we were sending a mailing out of about 1,000 from registration slips 
filled out.  We have not sent mailers since because we just did not have enough trees in the field 
to support a large customer base.  While we have such a low inventory, we only maintain our 
Made in Oklahoma spot with other tree growers, our listing on the OCTA Website and the OCTA 
flyer.  In our area, there are so many new residential developments that we seem to be gaining 
customers.  We have our doubts that we will ever be able to grow large trees again. 
 
We are always striving for ways to make the work required more efficient and less time 
consuming, but when you have so many trees, it just becomes a number game.  One of the 
business decisions we make is to balance our profits with our purchases to take advantage of 
any tax breaks on our personal income.  We keep all our accounting on Quickbooks and if you 
have not tried using, I would recommend.  You can still write your checks by hand and enter into 
Quickbooks at a later date or end of the month or sometimes like me, in the nick of time!  We 
have customized ours to show how much was spent on repairs to each piece of equipment or 
what type of supply was purchased.  All of this gives you the detail that helps you make good 
business decisions each year. 
 
In conclusion, we utilize family members (any age) during the season and find it very rewarding 
for all of us.  We could close the farm, but goodness, what would we do?  I feel like being a 
Christmas Tree Grower you have set yourself aside from other people and have shown the 
pioneer strength and determination it took to develop our country all while creating long lasting 
memories for our customers!  That is a good feeling! 
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Safety on the Christmas Tree Farm 
John Knight, Sorghum Mill Tree Farm 

405-340-5488, sorghummillfarm@aol.com  
 
The goal of each farm should be to provide for its employees and customers a safe and healthy 
environment that is free of hazards. 
 
The following suggestions and rules should be considered: 
 

1. Employee orientation and review of your farm’s written safety policy. 
 
2. Employee training on functions to be performed and on the  utilization of equipment 

involved (e.g. hand and chain saws, tractors, mowers, ATV’s, shakers, bailers,  drills, 
hand and shearing tools, training on tying trees onto vehicles).   
 

3. Appropriate employee training and certification on proper chemical use and disposal. 
 

4. Employee review and knowledge of possible hazards that customers may encounter:   
a. Bow-saw safety 
b. No-smoking policy 
c. Customers’ pets on leashes at all times 
d. Areas which customers are prohibited from entering (tree processing, storage, 

garage, and barn areas, etc.) 
e. Possible trip-and-fall areas 

 
5. Employee review of appropriate dress for the job to be performed: 

a. Clothing that fits well (no baggy clothing) 
b. Boots or safe footwear 
c. Proper eye protection 
d. Head protection when needed 
e. Hearing protection when required 

 
6. Farm management to ensure that the following items are accomplished: 

a. Fill all holes, remove or correct hazards, and isolate any nuisance areas in fields 
and travel areas 

b. Check equipment for proper operation and safety 
c. Place OSHA-recommended fire extinguishers in appropriate locations (view online 

at Code 29 of Federal Regulations CFR 1910.157).  Most operations will require 
Class A units with 75 feet travel distance.  Quick accessibility and proper 
placement of an eyewash flush unit is advisable   

 
7. Prepare a daily checklist to ensure that the operation of your farm is safe and well 

maintained:  
a. Check equipment for proper operation 
b. Remove trash and keep all bailing string picked up 
c. Keep all tools and saws sharp and repaired 

mailto:sorghummillfarm@aol.com


  

[25] 
 
 

d. Maintain in good condition all floor coverings, stairs, handrails, etc  
e. Keep all customer areas neat and clean 
f. Prompt removal of ice and snow on paths, sidewalks, and parking lots 
g. Appropriate signage on hand to caution customers of wet and slippery areas 

 
Employees and management are responsible for their own safety, as well as the safety of those 
around them.  Attention to the job must always be a top priority.  Daydreaming on the job can be 
more dangerous than any of the above-mentioned risks.  It is important to stress to those on 
your crew to always be alert. 
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Taxes for Christmas Tree Farmers 
Harold Weaver, W6 Pines Christmas Tree Farm 
Reference: Farmer’s Tax Guide, Publication 225 

405-390-8635, truehobnailpals@yahoo.com  
 
Accounting: Keep all income and expenses records at least three years 
                      Assets, keep records for as long as you have the asset. 
Schedule F: Items bought for resale, Selling price minus basis (cost) = profit. 
                           Report on line 1c. 
                     Grown Christmas trees held over 6 years, can report on Form 4797 
  
Farm Business Expenses:   See Pub 225 page 18 
 
Presumption of Profit:  You may be able to deduct your business expenses in the years you 
have no income while trees are growing. 
 
Christmas Tree Cultivation:    
      Trees sold that are more than 6 years old, you can choose to: 

∗ Capitalize expenses incurred for planting and stump culture and add them to the 
basis of the standing trees. Recover these expenses as part of your adjusted basis 
when you sell the tree. 

∗ You can “deduct” costs incurred as business expenses, the costs incurred for 
shearing and basal pruning of the trees. 

∗ Expenses incurred for silviculture practices such as weeding or cleaning and 
noncommercial thinning are also “deductible” as business expenses. (Silviculture is 
a branch of forestry dealing with the development and care of forests). 

 
Christmas Trees:   

1. Christmas tree that are more than 6 years old when severed from the roots and sold for 
ornamental purposes--- you can elect to treat the cutting of these Christmas trees as a 
section 1231 transaction in the year cut. You make the election in any year to which the 
election would apply.  

2. But the election cannot be made on an amended return. 
3. The election “Elect to treat the sale of Christmas trees as a sale or exchange under 

Section 631a”  
4. Report on Form 4797.  Selling price minus basis equals the gain to report. 

 
Depreciation:       

1. If you buy or make improvement to farm property with a useful life of more than 1 year 
generally cannot deduct entire cost in 1 year. 

2. Must spread the cost over time property is used and deduct part each year. 
3. Property must be used in business 
4. Stop depreciating property when you retire it from service. 

 
Normally, must use Modified Accelerated Cost Recovery System (MACRS). 
 

mailto:truehobnailpals@yahoo.com
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Section 179 Expense Deduction 
1. You can elect to recover all or part of the cost of certain qualifying property, up to a limit, 

by deducting it in the year you place the property in service.  
2. Figuring depreciation under MACRS, likely use General Depreciation System (GDS) 
3. See Farm Property Recovery Periods, Table 7-1 
4. Use 150% declining balance method, probably the half-year convention. 

 
Involuntary conversions:     
     Tree Seedlings:  
         If because of abnormal drought, the failure of planted seedlings is greater than anticipated, 
you may have a deductible loss.  
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Supplementing Farm Income with Agritourism 
Lori Coats, Volunteer Coordinator, Myriad Botanical Gardens 

Former Oklahoma Department of Agriculture, Food and Forestry 
 
Agritourism: The practice of touring agricultural areas to see farms and often to participate in 
farm activities. 
 
The Crossroads where Agriculture and Tourism meet 
Agriculture has long been one of the State’s leading industries. 
Tourism is Oklahoma’s 3rd largest industry 
 
Agritourism is broad and limited only by the imagination 
 Farm & Ranch Stays 
 Wildlife Watching  
 Bird Watching 
 Vineyards & Wineries 
 Horseback Riding 
 Christmas Tree Farms 
 Campouts/Campfires 
 Pumpkin Patches 
 Hay or Corn Maze 
 U-Pick it Farms 
 Stargazing 
 Equipment Demonstrations 
 Farm & Ranch Chores 
 Hunting/Fishing 

 
Why try agritourism? 
Agritourism is the fastest growing segment of the global travel and recreation market. 
 
People visit farms and ranches for many reasons 
Reconnect to rural roots 
General population is 3-5 generations from the family farm 
A time to reminisce 
An opportunity to see how things grow 
Purchase products directly from the farm 
 
What does Agrittourim mean for farmers and ranchers? 
Benefits fo Agritourism: 

∗ Educate the public 
∗ Teach how things are grown 
∗ Stewardship involved 
∗ Agriculture’s importance 
∗ Issues facing agriculture 
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Christmas Tree Farm Business Strategy 
Jane Weaver, W6 Pines Christmas Tree Farm 

Choctaw, OK 
405-390-8635, truehobnailpals@yahoo.com 

 
This presentation for the business strategy is for the W6 Pines Christmas Tree Farm in Choctaw, 
OK. Our farm has over the years consisted of about 12 acres of trees. Our tree variety has 
consisted mostly Virginia and some Scotch pines, and in more recent years some Leyland 
Cypress.  The presentation to the OCTA was made using a recorded DVD to better show our 
farm. The information on the DVD consisted of an overview of the farm, which looked at our 
trees, parking location, buildings and sales area. 
 
Equipment for Tree and Field Maintenance: 
The first equipment was needed to spray our trees which consisted of a small tractor with power 
take off, a pump/flow controller, a trailer that contained the needed spray, and the spraying 
nozzles. The second equipment was for shearing our trees. It is described as a Beneke Rotary 
Pruner Wand with a gas engine for powering the cutting blade. The third equipment was a zero-
turn mower for weed /grass control. Sizing of the equipment is based on the tree spacing. Our 
trees are on a 6 foot spacing in the rows and a 7 foot spacing between the rows. 
 
Harvesting and Tree Sales Processing: 
 When a customer/s come to purchase a tree, they are given a garden wagon to haul the tree, a 
measuring stick to determine tree height, and a bow saw to cut the tree down. The customers 
harvest the tree of their choice. One of our employees will also help cut the tree down if 
necessary. The tree is then brought to the barn for processing. Each tree is shaken on our 
shaker to remove any dead needles. We want to make sure the tree is as clean of any debris as 
possible. We can also drill a hole in the tree base if needed to accept a pin type tree stand. Each 
tree is then pulled through a tree baler to wrap netting around the tree for easier loading and 
transporting. 
 
Sales Processing: 
We take cash or check only which has worked well for us. We ask each person to write down 
their name and mailing address. This registers them for a free tree to be given away next year. 
We also use the name and address information for address labels on our mail-out cards for next 
year. We also keep a detailed record of each tree sold as to its type, size, price, and customer 
name. 

mailto:truehobnailpals@yahoo.com
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The Oklahoma Christmas Tree Industry 
Yesterday, Today and Tomorrow 

Craig McKinley, Emeritus Oklahoma State Faculty 
 
Craig McKinley received his undergraduate degree in Forestry from Oklahoma State University 
in 1968, and received his Master of Agriculture and Ph.D. degrees from Texas A&M University. 
  
He spent six years with Potlatch Corporation in Warren, Arkansas as Management Forester and 
later as Director, Forestry Technical Services.  In 1980, he joined the faculty of Texas A&M 
University where he taught several courses and supervised the pine tree improvement program 
for the Texas Forest Service.  Beginning in 1981, he was responsible for initiating and directing 
the Christmas tree improvement program for that organization.  In 1994, he joined North 
Carolina State University, where he served as Forestry Extension Leader and Extension 
Specialist for Christmas trees.  He returned to Oklahoma State University in 2000 and retired in 
2013 from the position of Professor and Extension Forestry Specialist. 
  
What are we selling?  Product, service and the experience 
 
Why the change in species choices? 

1. Consumer preferences change 
a. Marketing 
b. Likes and dislikes 
c. Environmental concerns 
d. Age 

2. Wider variety available 
3. Transportation availability 
4. Affordability 
5. In-home use 

 
Consumer information graphs (see powerpoint) 
 
In the Christmas tree industry, there are things we can’t change, but we can adjust to them. 

1. Demographics 
2. National economics 
3. Climate change 
4. Species adaptability 

 
Potential New Species 

1. Exotics 
a. No “Wonder tree” out there 

2. Hybrids – limited potential 
3. Genetically modified organisms (GMOs) 

a. Genes transferred between species 
b. Improved growth, disease and insect resistance 
c. Not universally accepted 
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Effects of CO2 Rise and Global Warming on Christmas Trees 
1. Plants will grow faster 

a. Increased CO2 more photosynthesis 
b. Temperature increases rate of reactions 

2. More water/nutrients will be required 
3. Southern species can be moved north 
4. Northern species become unsuitable for southern plantings. 

 
Technology Changes for the Future 

1. Not much change in planting, shearing, pruning, etc. 
2. Needed soil amendments will stay about the same. 
3. Increased use of computers. 
4. Increased means to network socially (marketing avenue). 
5. Climate Modification? 
6. Use of precision agriculture will dramatically increase. 

 
Precision Agriculture:  A farming management concept based on observing, measuring and 
responding to inter and intra-field variability in crops. 
Example is the “GreenSeeker” technology. 
 
GreenSeeker 

1. The GreenSeeker system uses optical sensors to measure and quantify the variability of 
the crop. It then creates a targeted prescription to ttreat the crop variability. 

2. Has been used primarily for Nitrogen application and identification of diseased, insect 
damaged or drought-stressed trees. 

 
What do we need tin Oklahoma to Create the Future? 

1. Utilize tree species that are both easily managed and are customer favorites (keep testing 
+ imports). 

2. Apply management techniques that are both efficient and environmentally acceptable (PA 
for trees). 

3. Adapt to changing demographics of consumers. 
4. Develop a dedicated marketing program aimed at the current and future purchasers of 

real trees. 
5. If OCTA is to survive, younger individuals must start in the business. 
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Diversification of Cal2Homa Christmas Tree and Mum Farm, llc 
Rachelle Batesole, Owner 

918-489-2876, cal2homafarmbr@wildblue.net  
 
If you are in business long enough, then diversification happens! When Cal2Homa Farm was 
started, only one product was in the vision:  Oklahoma grown Christmas trees.  As can be 
seen below, Cal2Homa Farm offers far more than just Oklahoma grown Christmas trees. 

 
I. Determined to grow and sell only Oklahoma grown Christmas trees, the first Virginia 

pines seedlings were planted in 1999.  In 2002, the first trees (2 – 3 feet) were sold as 
choose and cut while a variety of sizes were brought in from other Oklahoma tree farms. 
Within a couple of years, Leyland Cypress varieties, Leighton Green, Murray X, and 
Carolina Sapphires (Arizona Cypress), were also added to the offerings.  Carolina 
Sapphires were popular, but grew too quickly and tended to crowd out the Virginia and 
Leyland Cypress.  Currently, they are only sold as containerized Christmas trees.  As 
the demand for additional varieties of Christmas trees, mainly Fraser firs and noble firs, 
were requested by the customers, these trees were brought onto the farm for sale in 
2008 and became 45% of overall sales. One additional variety, Douglas-fir, was added 
in 2013. 
Cal2Homa Farm got a real boost upon receiving a Farm Diversification Grant from the 
Department of Agriculture, Food and Forestry, in 2003. The Grant was used to purchase 
a drip irrigation system to ensure better growth and survival of seedlings and trees.  An 
invaluable asset during the drier months of summer and during the severe drought 
conditions of 2010 and 2011. 

 
II. As a means of getting greater exposure of Cal2Homa Farm to the local customer base, 

fall garden mums were added to the farm offerings.  By selling fall garden mums prior to 
the Christmas season, potential customers not only had another product to purchase, 
but were also informed of the coming selling season and its products.  Rooted mum 
cuttings of various colors are planted in mum pans or two gallon decorative pots in June 
and sales begin the first Saturday of September through October.  Pride is taken 
and shared with the customer that the garden mums they are purchasing were grown on 
the Farm, come in many colors and combinations not available at the typical garden 
center, and that they can speak directly to the grower (aka The Mum Lady) for 
information and gardening questions.  Varieties grown are chosen for their heat 
tolerance, color and flower retention, and hardiness.  Our garden mums are allowed to 
grow and bloom naturally according to the weather conditions each year. This means 
that growth regulators and/or shade cloth is not used to manipulate blooming dates.  
Some years blooming may be a little early, right on time, or a little late.  However, our 
“Free Range Mum” growing methods ensure a hardy, non- stress product for our 
customers.  Our colors include: yellow and orange as the main colors; followed by deep 
purple pink, burgundies and reds; some white and trio offerings in combinations of 
white/yellow/orange, red/orange/yellow, etc. 

 
III. In 2010, growing and offering pumpkins just seemed like a natural addition to Cal2Homa 

Farm.  They complement the fall garden mums sales and again bring additional 
customers to the farm prior to Christmas tree sales. We grow for show and for sale.  Our 
1/8 acre patch cannot provide all of the pumpkins needed, but does provide the 

mailto:cal2homafarmbr@wildblue.net
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customer with the opportunity to walk through a growing patch of pumpkins growing on 
the vine, and perhaps, cut one from the vine.  Additional pumpkins are purchased from a 
local grower and placed in the field and around the sales cabin.  In addition to pumpkins, 
decorative gourds are also grown.  Sales begin during the annual Fin ‘n’ Feather Craft 
Festival at the end of September and continue every weekend until Halloween. 

 
IV. The newest addition to the Cal2Homa Farm is a You-Pick Blueberry patch. With the 

help of another Farm Diversification Grant from the Department of Agriculture, Food, 
and Forestry, one hundred 2’ x 2’ raised boxes were built, filled, planted, and fitted with 
a drip watering system with four varieties of blueberry bushes. Due to our Zone 7 
designation, southern varieties requiring less acidic growing conditions were chosen.  
Although the bushes will eventually root into the subsoil, the raised boxes allow for more 
controlled acidification and fertilization of the new bushes.  For the first two seasons, the 
blossoms were removed to allow the bare root bushes to become established.  In early 
August, the boxes are top-dressed with composted animal manure (from our petting zoo 
animals) and pine needles shaken from harvested Christmas trees.  Last year a few of 
the bushes were not totally de-blossomed to allow tasting of the four varieties.  Results 
of the tastings were great! 

As can be seen, there are now four distinct selling seasons at Cal2Homa Farm.  
Although as stated before, the intent was to sell only Oklahoma grown Christmas trees, 
to stay with that would have closed the door on many potential Christmas tree customers.  
Diversification of the variety of the products sold within a season as well as diversification 
of overall products is the key to increased sales.  Some of the customer base come to 
the Cal2Homa Farm for only one seasonal product while others come for two or more.  
Our goal is to provide quality products that get our customers coming back for at least 
two seasonal products.  Take a look at your current operation and see what might 
appeal to your customer base and what fits into the vision that you have for your farm. 
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Encouraging Pollinators for Fruit Production 
Robyn Stroup 

Associate Professor of Biology, Tulsa Community College 
 and Master Gardener, OSU 

 
Flower Structure 
Reproductive floral organs: female 

1. Carpel or pistil – contains stigma and style 
2. Stigma – where the pollen sticks to 
3. Style – is the long tube that connects stigma to ovary 
4. Ovary – enlarge structure at the base of the carpel/pistil where the ovules are 

located; it will become the fruit 
5. Ovules – contains female gametophyte/becomes the seed 

 
Reproductive floral organs: male 

1. Stamen – male floral organ, consists of: 
2. Anther – part of stamen that produces pollen 
3. Filament – stalk-like structure that holds anther 
4. Pollen – male gametophyte/sperm 

 
Non-reproductive floral organs 
Petals – whorl of flower organs that are often brightly colored and/or patterned to attract 
pollinators. 
 
Pollination and Fertilization 

1. For pollen to successfully fertilize the egg, there must be pollination: a method to 
get the pollen from the male anther to the stigma. 

2. Pollen sticks to the stigma, starts growing a pollen tube. 
3. Fertilization begins when tube begins to grow toward the egg. 
4. Fertilization allows the flower to develop seeds within the ovary or fruit. 

 
All fruit species require pollination to set fruit. 

1. Some species are self-fruitful and do not require more than once cultivar per block. 
2. Peaches, nectarines, tart cherries, most apricots, and some European plums are 

self-fruitful, and a solid block of one cultivar may be planted. 
 
Pollinizer vs Pollinator 

1. A pollinizer is the source of pollen necessary to set fruit. 
2. A pollinizer might be another tree with compatible pollen, 
3. Or a bouquet of flowering branches placed in the orchard. 
4. A pollinator transfers pollen from tree to tree. 

 
Self-pollination verses Cross-pollination 

1. Self-pollination:  when pollen and stigma are from the same plant, often (but not 
always) from the same flower. 
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2. Cross-pollination:  pollen and stigma must be from different plants. 
 

Pollination involves integration of several biological and physical factors 
1. Including cultivar compatibility 
2. Synchronous blooming 
3. Proper weather conditions including wind, temperature and rain 
4. Insects 

If any of these components is missing or limiting, crop yield and quality can be affected. 
 
Conditions necessary for satisfactory cross-pollination 

1. Pollinizer and main variety bloom periods must overlap. 
2. The pollinizer variety must have viable pollen. 
3. The pollinizer must be located near the producing tree. 
4. Bee and other insects must be present in the orchard and be active at bloom. 
5. Weed blossoms, such as dandelions, should not be present in quantity since they 

attract bees away from fruit tree blossoms. 
 
Effective Pollination Period (EPP) 

1. The longer the effective pollination period, the greater the likelihood of adequate 
fertilization and seed development. 

2. Pollination must occur within 2 to 4 days after the flowers open; otherwise, the egg 
will degenerate before fertilization can occur. 

3. This period of time can vary depending on the cultivar. 
4. After pollination it takes a certain time for the pollen tube to reach the egg. 
5. Once a flower opens, the eff has only a limited time before it degenerates, then the 

flower will not set. 
 
Improving pollination can lead to increased production owing to larger and better-shaped 
fruit and/or a greater number of fruit per tree. 
 
Vernalization – the flowering process 

1. The chilling requirement of a fruit is the minimum period of cold weather after which 
a fruit-bearing tree will blossom. 

2. It is often expressed in chill hours, which can be calculated in different ways, all of 
which essentially involve adding up the total amount of time in a winter spent at 
certain temperatures. 

 
Climate guidelines 

1. Select varieties that have a chilling requirement at least 20% less than local 
averages. 

2. Early flowering varieties are best in warm climates, late flowering varieties are best 
in cooler areas. 

3. Early ripening varieties are best in warm climates, late flowering varieties are best 
in cooler areas. Early ripening varieties are best in areas with intense summers, late 
ripening varieties are best in cooler summers. 

4. Climate extremes may eliminate certain varieties that would otherwise meet the 
chilling requirements. 
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5. Terrain can affect eh chilling hours received. Open slopes may receive more chilling 
hours than sheltered areas next to warm buildings. 

6. Sellers of fruit trees publish significantly varying chilling hour requirements for the 
same variety. It is difficult to know the exact requirements. 

7. Experiment and ask around for promising local cultivar success stories. 
 
A desirable arrangement is a pollinizer located not more than 100 feet from the variety to 
be pollinated. 
Select main variety and pollinizer trees with overlapping annual bloom times. 
It’s recommended that no fewer than three pollen-compatible varieties be planted in an 
orchard. 
Where additional pollen is needed, graft a pollinizer branch into each tree. 
Large bouquets of pollinizer branches placed in drums of water near main variety trees 
may be used when no other pollinizers are available. 
 
Block arrangement 

• In larger blocks, plant two rows of pollinizer (starting on the windward side of the 
block), four rows of main variety, two rows of another pollinizer, four rows of the 
main variety, then two rows of the first pollinizer, etc., and repeat the arrangement 
across the block. 

• The nearer the pollinizer to the producing tree, the better distribution by the insects 
of pollen to all blossoms. 

 
Bees are the most important group of pollinators of tree fruits 
Bee plant flower attributes 

1. Single verses double flower 
Additional Insect Pollinating Agents 

1. Beetles 
2. Moths 
3. Wasps 
4. Flies 

All attracted to flowers for food – either by scent or visual cues. 
 
Weather impact on pollination 

1. Cold periods during flowering can reduce pollination and subsequent fruit set. 
2. Pollen may fail to germinate when temperatures are below 41°F and pollen tube 

growth is extremely slow below 51°F 
3. Therefore, temperatures could be warm enough for bees to fly (65°F for the honey 

bee, 5 to 10 degrees cooler for bumble bees and solitary bees), but if the weather 
turns cold, the pollen tubes may not grow fast enough before the embryo sac 
deteriorates. 

 
Challenges  

1. Pesticides 
a. Should be applied directly on target plants to prevent drift. 
b. Crops should not be sprayed while in bloom. 
c. Nighttime spraying -  when bees are not foraging.  
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d. Spray during low temperatures when bees are less active, but this may result 
in insecticide remaining wet.  

e. Follow directions closely for spraying 
2. Monocultures don’t support pollinator diversity 
3. Lack of habitat 

 
Considerations for establishing pollinator – attracting habitat 

• Removal of existing bermuda 
• Select plants with overlapping bloom time. 
• Will new flowers encourage plant pests?   
• Allow some vegetable crops to bolt. 
• Create corridors of connecting native plants. 

 
Summary 

• Create, preserve, and protect native pollinator habitat. 
• Diverse wildflower plantings adjacent to cropland can provide the floral diversity to 

support resident pollinators.  (Williams and Kremen, 2007) 
• Farmers who want to conserve native pollinators should be provide a minimum of 

three plant species that bloom at any time during the growing season, including 
spring, summer and fall.  (Frankie et. al., 2002) 

 
References 

• Kremen, C., N. M. Williams, and R. W. Thorp. 2002. Crop pollination from native 
bees at risk from agricultural intensification.  Proceedings of the National Academy 
of Sciences 99: 16812-16816. 

• Williams, N.M. and C. Kremen. 2007  Resource distribution among habitats 
determine solitary bee offspring production in a mosaic landscape. Ecological 
Applications 17:910-921. 

• Fruit Production for the Home 
Gardener   http://extension.psu.edu/plants/gardening/fphg/extension_publication_fil
e  

 
Resources 

• Improving Forage for Native Bee Crop 
Pollinators http://plants.usda.gov/pollinators/Improving_Forage_for_Native_Bee_Crop_
Pollinators.pdf 

• Pollinator Information and Resources: Ranching Sustainability Analysis Info 
Sheet http://cesanluisobispo.ucdavis.edu/files/136181.pdf 

• The Guide to Oklahoma Wildflowers.  Patricia Folley. University of Iowa Press. 2011 
• Field Guide to Oklahoma Plants, 2nd edition.  Tyrl, Bidwell, Masters, & Elmore.  

Oklahoma State University.  2008 
• Bloom Times for Wildflowers of the southern 

Appalachians http://www.ncnatural.com/wildflwr/blmtime.html#may 
• Wild Flowers and Plants of North Carolina (includes flower color 

index) http://www.ncnatural.com/wildflwr/index.html 
• Collect seed heads of wildflowers from road sides. 

 

http://extension.psu.edu/plants/gardening/fphg/extension_publication_file
http://extension.psu.edu/plants/gardening/fphg/extension_publication_file
http://plants.usda.gov/pollinators/Improving_Forage_for_Native_Bee_Crop_Pollinators.pdf
http://plants.usda.gov/pollinators/Improving_Forage_for_Native_Bee_Crop_Pollinators.pdf
http://plants.usda.gov/pollinators/Improving_Forage_for_Native_Bee_Crop_Pollinators.pdf
http://plants.usda.gov/pollinators/Improving_Forage_for_Native_Bee_Crop_Pollinators.pdf
http://cesanluisobispo.ucdavis.edu/files/136181.pdf
http://cesanluisobispo.ucdavis.edu/files/136181.pdf
http://www.ncnatural.com/wildflwr/blmtime.html
http://www.ncnatural.com/wildflwr/blmtime.html
http://www.ncnatural.com/wildflwr/index.html
http://www.ncnatural.com/wildflwr/index.html
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Health Benefits of Stone Fruit Consumption 
Brenda J. Smith, Ph.D. 

Department of Nutritional Sciences, Oklahoma State University, Stillwater 
 
Objectives 

• Discuss unique health benefits of stone fruits, dried plums and tart cherries. 
• What are the bioactive components in these stone fruits?  
• How do these bioactive components work? 
• What can we learn from the model used by dried plum and tart cherry producers? 

 
Health Benefits of Stone Fruits: Dried Plums and Tart Cherries 
Dried Plums 

• California is the world’s largest single producer of dried plums (48% of the world’s 
supply and 99% of the U.S. supply). 

• Snack food and antimicrobial agent in the food industry.  
• Dried plum reduces lipid oxidation and triglycerides.  

 
Age-Related Bone Loss 

• Musculoskeletal diseases are the most common cause of physical disability and the 
major limiting factor for adults maintaining a physically active lifestyle. 

• Osteoporosis:  characterized by compromised bone strength which predisposes 
individuals to an increase in fracture risk.  Bone strength reflects the       integration 
of two features:  bone density and bone quality. 

• By 2020, 1 in 2 women and 1 in 5 men over the age of 50 yrs. will                                
experience an osteoporotic fracture in their lifetime. 

• Bone health and immune function are closely related. 
 
Dried Plum Supplementation and Bone 

• Dried plum prevents and reverses postmenopausal bone loss in a dose-dependent 
manner (Smith BJ et al., 2013). 

• In an animal model of aging, dried plum also restored bone (Halloran B et al., 
2010). 

• Improves bone health in both male and female animal models (Franklin M et al., 
2006; Bu SY et al., 2008 ) 

 
Comparative Study of Dried Plum to Other Dried Fruits 
Clinical Studies on Dried Plum and Bone 
 
Tart Cherries 

• Montmorency cherries:  most commonly grown in the U.S.                               and 
Canada. 

• Rich dietary source: (USDA National Nutrient Database, 2014) 
• Non-digestible carbohydrates  
• Potassium 
• Polyphenolic compounds:  anthocyanins, chlorogenic acid and isomers (e.g. 

neochlorogenic acid)  
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• Health benefits:   
• Anti-inflammatory properties  
• Antioxidant properties (cyclists) 
• Improved fasting glucose, triglycerides and fatty liver disease 
• Chemoprevention 

• (Bell PG et al., Nutrients 2014; Seymour EM et al., J Med Food, 2008 
& 2009; Mulabagal V et al., J Agr Food Chem) 

 
Tart Cherry and Dried Plums Affect Gut Health 

• Gut microbiota is altered with dietary supplementation: 
• Decrease in pathologic bacteria species 
• Increase in commensal bacterial species 

• Favorable effects on gut mucosal immunity 
• Down-regulates inflammation 
• Up-regulates anti-inflammatory mediators 

 
What are the Bioactive Components? 
 
How do Dried Plums and Tart Cherries Work? 

• Phenolic compounds have direct effects on: 
• Bone cells:  improved “bone remodeling” 
• Immune cells within the bone marrow:  most immune cells originate in the 

bone marrow 
• Indirect effects on: 

• calcium absorption in the gut (pre-biotics) 
• gut microbiome (pre-biotics) 

 
Conclusions 

• Dietary supplementation with dried plum and tart cherry offers unique effects on 
age-related bone loss and has beneficial effects for gut health. 

• Bioactive components in these stone fruits appear to be the phenolic compounds 
and the non-digestible carbohydrates. 

• The benefits on bone health result from both direct and indirect effects. 
• A great deal of insight can be gained from the approach that has been taken by the 

commodity boards formed by these two groups. 
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Developing a Flourishing Farmer’s Market 
 
Participants included representatives from various Farmer’s Markets, the Oklahoma Dept. 
of Agriculture Food and Forestry, Tulsa Health Department, OSU Food and Agricultural 
Products Center and various farmers and OSU extension personnel.  
 
Panel included 

• Moderator Dr. Lynn Brandenberger OSU 
• Ashley Bender    Farmer’s Market Coordinator ODAFF 
• Ashley Davis, Tulsa Health Department 
• Kyle Dismukes Southwood’s Farm Manager 
• Jason Harvey ODAFF 
• Rick Miller, Farrell Family Bread 
• Ravi Jadeja, Food Safety Specialist FAPC OSU 
• Dr. William McGlynn FAPC 
• William Ollar, Tulsa Health Department 
• Rita Scott Oklahoma Farm and Food Alliance 
• Dr. Stan Stromberg    Food Safety Director ODAFF 
• Chuck Willoughby, FAPC OSU 

 
Topics discussed included food safety issues, regulatory issues, Cottage Industry Law, 
etc. 
 
The discussion involved farmers market challenges including using appropriate regulatory 
power to ensure food safety while at the same time encouraging farmers to sell at markets 
affordably. 
 
Dr. Brandenberger did an excellent nice job of facilitating the discussion. He stated that 
rinsing blueberries would cause them to start breaking down and advised against washing 
them. Ashley Davis from the Tulsa Health Department understood and agreed, and 
presented a solution: put a sign or card on the table saying "Wash before eating", as 
safety measure for farmer. 
 
The new Tulsa Farmers Market Administrator, Kris Hutto, who had taken Penni Shelton's 
place, was introduced and all of the information was new and very helpful to her. 
Lisa Brandborg, who is the Tulsa Farmers market manager, asked Ashley Davis the Tulsa 
Health coordinator about serving samples from the booths Ashley indicated that Farmers 
CAN serve food samples as long as they were prepped and prepared in a commercial 
kitchen. 
 
Rick Miller, Farrell Bakery mentioned a 4 hour rule too, that many had not heard of.  
 
Rita Scott commented on how difficult it is for smaller growers to meet all the processed 
food costs and how it would be great if the rules for the new prepared food businesses 
starting out could have a lower cost until they had sufficient income to cover regulatory 
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expenses. The newly enforced regulatory expenses had actually caused one vendor to 
quit the market. 
 
When health department officials were asked why the costs had risen so dramatically it 
came to light that the rules had been on the book but just not enforced until the past two 
years. 
 
Costs to pay for inspection, licensing, permits at one commercial kitchen, was $950 and 
every time a business moves to another location to process these costs were reoccurring 
rather than transferable. It was stated that if some of the costs could be reduced more 
vendors would flourish.  
 
It was stated that Oklahoma needs a cottage law similar to the Arkansas Cottage Kitchen 
Law. It would be great if Oklahoma shoppers could purchase home canned foods, such as 
peaches, tomatoes, green beans, etc.,  
 
Currently the Tulsa Farmers Market has a jam and jelly vendor, but no canned vegetables 
due to our current laws.  
 
There were some questions on why selling items as zucchini bread in farmer’s markets, 
was not approved in the Oklahoma bill. People were going to research this question.  
 
During closing remarks a representative from the Woodward Market said it was the best 
session she had attended, loved the discussion and let's keep it going.  
 
Jason Harvey and Rita Scott announced a Farmers Market Conference was being 
planned. Three of the sessions would include: 
1. Farmers Market Policies, inviting Oklahoma State Dept. of Health to talk on food sample 
regulations/rules and ODAFF Stan Stromberg, Food Safety Division, then Bud Scott, will 
speak on some past and present legislative polices, farmers sales tax exemption at 
farmers market 
2. Sara Siems, Dr. Lynn will stress the importance of record keeping for producers that sell 
wholesale/GAP certification (basically promote the trainings that we are helping promote 
up in Nowata) 
3. Food Demo with Integris Dietician , and Oklahoma County Health Inspector for Farmers 
Market serving safe food samples' 
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Low Spray Apples 
Jason McAfee, Research Specialist and Curt R. Rom, University Professor 

Department of Horticulture, University of Arkansas 
 
There is no such thing as low spray apples, so what do you do? 
Minimize the spray requirements of apples 

1. Select appropriate cultivars 
2. Manage the plant for strong tree health 
3. Practice high level integrated pest management (IPM) 
4. Use appropriate chemical treatments 

 
Limitations to Apple Production 
Environment 
Heat 

1. Drought 
2. Flooding 
3. Humidity 
4. Frosts and Freezes 
5. Hail 
6. Wind 

 
Pests 

1. Diseases 
2. Insects 

 
Damaging Diseases 

1. Tree, Growth, and Cropping Limiting Diseases; causes tree decline or death 
a. Fire blight (a bacterial disease) 
b. Cedar-apple Rust 
c. Powdery Mildew 
d. Phytophthora Root Rot 

2. Cropping Limiting Diseases; limits fruit set, damages fruit 
a. Fire blight (FB) 
b. Cedar-apple Rust (CAR) 
c. Powdery Mildew (PR) 
d. Apple Scab (AS) 
e. Summer Rots: black rot, white rot, bitter rot 

 
Overcoming Damaging Disease 

1. Select cultivars with multiple disease resistance 
a. Fire blight resistant cultivars still require treatment for all fungal diseases 
b. Apple Scab resistant cultivars still require treatment for fire blight and all 

other fungal diseases 
c. There is very limited resistance to the summer rots 

2. Keep plant healthy, but not excessively vigorous 
a. Appropriate nutrition; annual foliar testing, periodic soil testing 



  

[45] 
 
 

b. Avoid and prevent flooding or drought stress 
c. Prune tree annually following prescribed systems to keep canopy open 
d. Practice strong orchard sanitation 

i. Remove damaged, diseased wood with seasonal pruning 
ii. Remove all windfall apples 
iii. Do not let any apples over winter on the tree 

3. Selecting Cultivars with Multiple Disease Resistances 
a. Be sure that the cultivars are adapted to your region, locale 
b. Very few North American apple breeding programs with disease resistance 

as a primary objective 
i. PRI Program: Purdue-Rutgers-Illinois, the PRI series (discontinued 

about 1997) 
ii. Cornell Program: primarily focused on apple scab resistance and fire 

blight resistance of MacIntosh-type cultivars 
c. Newer cultivars coming from Europe and other parts of the world 

i. Primarily coming from northern climates; also include winter 
hardiness, often short season (early maturing) cultivars 

 
Damaging Insects 

1. Tree Limiting Insects Pests; cause tree decline or death 
a. San Jose Scale 
b. Borers; flathead, roundhead, dogwood borer 
c. Termites and ants 
d. Wooly aphids 

2. Fruit Limiting Insects Pests; limit fruit set, cause fruit drop, or unusable fruit 
a. Aphids: Green apple aphid, Rosy apple aphid, wooly aphids 
b. Plum Curculio 
c. Worms: Codling Moth, Oriental Fruit moth 
d. San Jose Scale 

 
Limiting Damaging Insects 

1. There are NO Insect Resistant Apples 
a. Insect resistance is not an objective for any North American and most 

European apple breeding programs. 
b. Not all cultivars are equally attractive or susceptible to insects 

i. There is rootstock resistance to wooly apple aphid and some cultivars 
are very susceptible to wooly apple aphid. 

c. Tree Health 
i. Borers prey on trees suffering flood or drought stress 
ii. Trees suffering wood diseases (phytophthora, fire blight, black rot, 

white rot) are susceptible to termites and ants 
iii. Trees suffering from insufficient or excess nutrition are prone to borers 

and termites, ants: often secondary invaders after disease 
d. Well pruned and trained trees have better air circulation, better light 

penetration, and better spray penetration 
i. Minimize ideal habitat for some insects such as aphids, scale, etc.  
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Minimizing Spray Requirements for Apples 
High Level IPM 

2. Select disease resistant cultivars 
3. Maintain strong tree health 
4. Maintain proper pruning and training 
5. Scout and model disease and insect problems 
6. Apply targeted sprays as warranted by scouting and predictive models 

 
Selecting Apple Cultivars 

1. There has not been any recent effort to test disease resistant apples in this Region 
2. YOU must do “in-Orchard” testing to determine best cultivars for your business 

a. Allow a minimum of 3 years of observation to account for environmental 
interactions 

b. Practice high level IPM 
 
Disease Resistant Cultivars 
PRI Cultivars 

1. Prima (Co-op 2) 
2. Priscilla (Co-op 4) 
3. Sir Prize (Co-op 5) 
4. Williams Pride (Co-op 23) 
5. Dayton (Co-op 21) 
6. Goldrush 
7. Enterprise 
8. Pristine® 

Cornell Cultivars 
1. Liberty 
2. Freedom 

 
Potential Disease Resistant Apples 

1. Untested or Limited Tested Cultivars (we have no experience); primarily AS 
resistant cultivars 

2. Galarina 
3. Scarlett O-Hara (Co-op 25) 
4. Crimson Crisp (Co-op 39) 
5. Sundance 
6. Rezista® series 
7. Crimson Godl and Crimson Topaz 
8. Otava 
9. Rubinola 

 
Other and Heritage Apples with Some Resistance 

1. Querina/Florina 
2. King David 
3. Arkansas Black 
4. Delicious 
5. Winesap 
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The purpose for irrigation is to limit plant stress -- by maintaining ideal soil moisture, 
especially during the critical periods of crop growth.  In addition to reduced yields, plant stress 
causes defects such as misshapen fruit, toughness, strong and off flavors, poor 
shell/pod/tip fill, and cracking; it increases susceptibility to diseases and pests, reduces 
soluble solids, and shortens shelf life.  When soil moisture is ideal (1) plants use a 



  

[48] 
 
 

minimum amount of their own energy to obtain water from the soil, (2) optimum conditions 
exist for the best possible plant health, (3) production and quality are maximized, (4) pests 
and disease are mitigated, (5) energy, water, plant nutrients, and other resources are 
efficiently utilized and not wasted, and (6) pollution is minimized.  
Plant stress will be minimal and yields and quality maximized when soil moisture 
content/tension is maintained in a narrow range near field capacity (when the plant can 
readily/easily get soil moisture).  At field capacity the soil is moist but water will no longer 
drain due to the force of gravity. To maintain (all the time) soil moisture near field capacity 
requires uniform, frequent, and precisely timed water applications/irrigations (and good 
surface and subsurface drainage).  
Applying the correct amount of water at the correct time is critical for minimizing plant 
stress. Irrigation scheduling (i.e., when to irrigate and how much water to apply) is 
governed by (1) the crop water requirement, termed evapotranspiration, ET, and (2) the 
ability of the soil to hold/release water. The ability of a soil to hold and release water is 
governed by its texture.  ET is (1) the soil water that the crop (and weeds) transpire/give-
off, plus (2) the soil water that is drawn to and evaporated through/from the soil surface. 
Numerous factors govern ET including ground cover, solar radiation, day length, air 
temperature, wind speed, humidity level and crop and weed species, growth stage, 
canopy size and shape, and leaf size and shape. 
As a “rule-of-thumb” for crops grown in our region of the US, the peak/maximum water 
need, or ETp, is 0.3 in/day.  In other units or terms, this ETp value of 0.3 in/day is about 2 
in/wk, or 60,000 gal/ac/wk, or 8000 gal/ac/day, or 200 gal per day per 1000 ft2, or a 
pumping/supply rate of 6 gpm/ac continuously (24/7).  For other ETp values the required 
pumping/supply rate is 

Qm =    where 

Qm = the peak/minimum irrigation system capacity needed, gpm 
A = the area irrigated by the system, ft²  
ETp = the peak evapotranspiration, in/day 
t= a decimal representing the portion of time that the system is irrigating/operating 
IE = a decimal representing the irrigation efficiency  
k = (7.48 gal/ft3) / [(1440 min/day) X (12 in/ft)] = 4.33 x10-4 

If A is acres rather than square feet, the value of k is [(4.33 x10-4) X (43560 ft2/ac)] = 
18.86. 
Also, more than one irrigation event per day may be needed to maintain ideal soil 
moisture. This is particularly true when fruits and vegetables and other succulent crops are 
grown in soils that have limited water holding capacity (such as sandy loams).  For 
emphasis, more frequent irrigation events of smaller amounts are better than delaying until 
the soil is dry; the total amount of water required is the same regardless of frequency of 
irrigation events.  In fact, applying greater amounts of water per event usually decreases 
irrigation efficiency because some water ends-up wasted, outside/below the crop’s 
active/current root-zone.  By the way, once an irrigation system is installed, the length/time 
of an irrigation event governs the amount of water applied.   
Good crop production can be obtained by basing irrigation scheduling on soil moisture 
content alone (as measured by science-based instruments rather than by simply feeling 
the soil and/or observing plants; if you’re sensing cues/suggestions of water stress you 
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have already lost yield and quality).  Soil moisture monitoring should include data from 
both in root-zone and below root-zone.  The in root-zone data is needed to determine how 
readily available the soil moisture is to plants and when to apply more water.  The below 
root- zone data reveals if too much water has been added, and lost/wasted (e.g., to deep 
percolation).   
If both the amount and the availability of the soil moisture at all locations in the crop area 
are the same and if the irrigation scheduling scheme is the same for all zones, monitoring 
the soil moisture status at just one site is adequate.  Otherwise multiple sampling sites 
should be established so that data is collected where soil moisture and/or irrigation 
schemes differ.  

Among the instruments available to measure soil moisture, 
tensiometers and electrical resistance-based sensors are 
most often used in crop production.  These sense the 
ease/difficulty of removing water from soil, which is a 
measure of the amount of their own energy that the plants 
have to expend/use to get water. Data from tensiometers 
and electrical resistance-based sensors can be read 

manually or collected automatically 
and transmitted electronically 
(Figure 1).  Detailed information 
about these instruments, how they 

are used, and how to use the 
information they provide is readily 

available from many sources (e.g., instrument manufacturers, irrigation 
dealers, and University Extension personnel).  [When possible, 
irrigation events should be scheduled to keep the gauge readings on tensiometers 
between about 5 and 20 (i.e., 5 to 20 centibars tension, or negative pressure); begin 
irrigating before the crop has to use too much of its own energy to extract water (before 
the soil moisture tension exceeds 20 centibars) and stop before too much water has been 
added (before the tension will drop below 5 centibars); at and below 0 
centibars the soil is saturated.] 
Irrigation scheduling can be improved by augmenting soil moisture data 
with weather data such as solar radiation, wind speed and direction, 
rainfall, and in- and above-canopy temperature and humidity (Figure 2). 
Weather data helps predict how fast the crop is using water and may 
give early indications of whether irrigation events should be delayed, 
omitted, or lengthened/shortened.  Monitoring salinity and/or electrical 
conductivity can reveal additional information on where the irrigation 
water, fertilizers, etc., ends-up in the soil profile, and if they are available 
to the crop or wasted. 
 
For more information please call us at 800-729-7246 (800-SAY-RAIN) 
and/or visit our website at http://www.irrigation-
mart.com/content.aspx?file=customerpages/generalguides.htm 
  

Figure 1 - Field Station 
automatically measuring and 
transmitting tensiometric soil 
moisture and other soil indices 
at various depths. 

Figure 2 - Field Station 
continuously measuring and 
transmitting volumetric soil 
moisture and salinity (at 
various depths), weather (in 
and out of canopy), and 
irrigation system pressure 
(indicating when irrigation 
is occurring). 

http://www.irrigation-mart.com/content.aspx?file=customerpages/generalguides.htm
http://www.irrigation-mart.com/content.aspx?file=customerpages/generalguides.htm


  

[50] 
 
 

Explorers Culture and the Tradition of Plant Breeding 
Kenda Woodburn, OSU Tulsa County Extension 

kwoodburn@tulsacounty.org 
 
What is Plant Breeding? 
 
"”Plant Breeding is the art and science of the genetic improvement of plants." 
Fehr, Principles of Cultivar Development: Theory and Technique, 1987 
 
"”Plant Breeding is the art and science of changing the traits of plants in order to product 
desired characteristics.“ Sleper and Poehlman, Breeding Field Crops, 1995 
 
"”Plant Breeding is the genetic improvement of plants for human benefit.“ 
Bernardo, Breeding for Quantitative Traits in Plants, 2010 
 
In traditional plant breeding, reproductive parts (pollen upon stigma) from plants in the 
same genus and usually species are used to improve qualitities of those plants. The 
breeder acts like a pollinator. Breeders are like bees but selectively cross the parent plants 
for better aesthetic and or edible qualities. 
 
What is the purpose of plant breeding? 
 
It depends on what the breeder is looking for. Some examples are to develop better 
tasting food, prettier flowers and/or foliage, increased disease and insect resistant, 
different harvest windows, more drought or cold tolerance, later blooming and etc. 
 
Some examples of plant explorers who became plant breeders. 
 
Who are they? Wo(Man)kind from beginning. Many plants were exchanged in trading and 
were disseminated along trails and routes both by Native Americans and settlers 
 
An early adventurers who also helped with germplasm collection for plant breeding was 
Christopher Columbus. He carried interesting fruit/vegetables back to Spain where they 
were disseminated and improved. 
 
Some more modern day fruit explorers include: 
 
David Fairchild, David Popenoe, Teddy Morleock, Lon Rombough and Ralph Sharpe who 
are all now deceased. Some living breeders are Paul Lyrene, Wayne Sherman, James N. 
Moore, John R. Clark, David Caine, and Maria Brassols. 
 
Considerations when plant breeding includes asking how are these plants normally 
pollinated? 
 
Wind pollination or insect pollination? Are there enough pollinators present?  Are the 
flowers perfect or imperfect flowering? 

mailto:kwoodburn@tulsacounty.org
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Flower biology considerations to determine when breeding various plants include: Are the 
plants monoecious or dioecious. Do they exhibit dichogamy= protandrous or protogynous.  
 
Are they perfect or imperfect fertile or self-fertile? Do they need cross pollination. Are they 
insect or wind pollinated or both? 
What pollen tube growth requirements do they have (i.e.  temperature for pollen to 
germinate) 
 
What normally pollinates these flower? Are the insect or animal pollinated. Some pollinator 
examples are southern blueberry bees, honeybees, wasps, butterflies and moths, ants, 
birds and flies.  
 
When you look in a catalogue and order improved disease resistant varieties of fruit or nut 
trees or vegetables, etc. please remember that these occurred due to the efforts of plant 
breeders throughout the world. It is very important that people encourage both public and 
private universities, their government and the private sector to support traditional plant 
breeding by funding them. As the climate changes (whether through manmade causes or 
natural) and diseases and insects spread it will be the plant breeders who make sure we 
have the adapted plants necessary to provide us with food to eat 
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Obtaining Grants from OK Department of Agriculture, Food & Forestry 

Jason Harvey, Market Development Coordinator 
Oklahoma Department of Agriculture, Food and Forestry 

 
Specialty Crop Block Grant 
 Federal program that provides money to each state for the promotion of specialty 

crops. 
• 2014 - $657,370 
• 2015 - $568,375 
• 2016 - ??? 

 Under USDA rules, grants cannot be awarded for projects that only provide a profit 
to a single company or individual. 

 Grants can be up to 2 years in length 
 Applicants must develop projects solely to enhance the competitiveness of specialty 

crops: 
 Investing in specialty crop research 
 Enhancing food safety 
 Developing new and improved seed/plant varieties 
 Pest and disease control 
 Increasing child and adult nutrition knowledge and consumption 

 
Oklahoma Agriculture Enhancement and Diversification Program 
 The Oklahoma Agriculture Enhancement & Diversification Program (AEDP) is a 

program designed to develop or improve uses for agricultural products, expand the 
state’s production of value-added products and to encourage diversified farming. 
The AEDP makes available the following grants and interest-free loans:  
 Farm Diversification Grant 
 Agricultural Events Grant 
 Marketing and Utilization Loan 
 Cooperative Marketing Loan  
 Basic and Applied Research Loan/Grant  

 
 FARM DIVERSIFICATION GRANT 

 Projects should deal with the diversification of a family farm, ranch or 
agritourism venue to non-traditional crops or livestock, on-farm processing of 
agricultural commodities or development of an agritourism venue that will 
promote access to a new market. 

 AGRICULTURAL EVENTS GRANT 
 Projects should focus on creating or expanding an event that benefits and 

furthers the public interest in agriculture that impacts the entire state or a 
large geographic region. Projects should enhance economic impact, 
increase participation and attendance, and include an educational 
component. 

 MARKETING & UTILIZATION LOAN 
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 This loan may be used to assist in the development or implementation of a 
sound domestic or foreign marketing plan for Oklahoma agricultural 
products, by-products or agritourism venues.  

 Loan and grant applications are evaluated quarterly by a 10 member board of 
directors.  

 Applications are due the 1st working day of each quarter, but may be submitted at 
any time. 

 2016 – January 4th, April 1st, July 1st, October 3rd 
 A 30-minute presentation to the board of directors will be required for all loan 

applications, Ag Event grants and Farm Diversification grant applications over 
$5,000. 

 Loans are 0% interest with a 3 year deferred payment. 
 Less than $20,000 three year payback period. 
 $20,000 and more has a 5 year payback period. 

 Loans may be used for any marketing-promotional-advertising activities along with 
consulting or legal fees. 

 Loans may not be used to purchase land, buildings or equipment. (No capitol 
assets) 

 Farm Diversification Grants are available in three levels not to exceed $10,000. 
 Grants $2,500 or less requires no matching funds. 
 Grants $2,501 - $5,000 requires some level of cash or in-kind match in 

funds. 
 Grants $5,001 - $10,000 requires a dollar for dollar cash match.  

 Agricultural Event Grants are available in three levels not to exceed $10,000. 
 Grants $2,500 or less - event must have economic impact of $5,000 or less. 
 Grants $2,501 - $5,000 - event must have economic impact of $5,001 to 

75,000. 
 Grants $5,001 - $10,000 - event must have economic impact of $75,001 or 

more. 
 
SCBG vs. AEDB 
SCBG 
 Federal Funding  
 2 years in length  
 Projects must benefit whole industry not individuals 
 More $$$$  

 
AEDB 
 State Funding 
 1 year in length 
 Grants for individual producer 
 Grants have $10,000 cap 
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The National Strawberry Sustainability Initiative 
Achievements and Outcomes 

Heather Friedrich, University of Arkansas 
 
NSSI Team functions under the UA System Division of Agriculture, Center for Agricultural 
and Rural Sustainability 

• Program Director: Curt Rom 
• Co-Director, Finances: Ron Rainey 
• Program Manager: Heather Friedrich 
• Program Information Specialist:  Luke Freeman 
• Project management Team:  Jennie Popp and Jun Zhu 

 
Strawberry Sustainability Challenges 

• Centralized, monoculture production: CA & FL=98% 
o Problems with weeds, pests, labor 
o Increased chemical, water, energy inputs in concentrated production region 

• Loss of local and regional production in the US 
o Loss of local agricultural economy and rural viability/vitality 
o Loss of local markets and impact on local economies 
o Long transportation distances from farm to fork 

• Significant imports to satisfy consumer demand; creates price depression and 
competition 

• Loss of methyl bromide as soil fumigant 
• Resource limitations eg water, esp. Ca 
• Large environmental footprint 
• Short shelf-life (7-10 days from harvest) 
• ~36% of harvest crop is lost in the supply chain 
• ~28% lost at retail or consumer level 
• Estimated product loss $1.14b 
• Potential for Food borne illness 
• Major outbreaks in 2011, 2012 

 
Opportunities for US Strawberries 

• US strawberry consumption predicted to increase at a rate of ~7% or more for the 
next decade 

• Strawberry production used to be an important local crop in many states 
o Currently, there is economic strawberry production in almost every state 
o The “other” 48 states only product ~2% of national crop 

• Tremendous innovation in cultivars and production technologies in past 3 decades 
o Day length insensitive 

 June-bearing short-day requirement changing 
 Everbearing types 
 Day neutral types 

o New production systems; high tunnels, hydroponic 
Walwart provided a Gift-Grant to the Center for Agricultural and Rural Sustainability 
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$4.05m total Funding 
~3.5, Grants 
 
Objectives and Goals of the NSSI 
Objective: Improve Strawberry Sustainability by: 

• Increasing regional/local production to compliment and strengthen national 
production centers 

• Improving environmental sustainability by reducing chemical and energy inputs in 
production, harvesting, handling and distribution 

• Improving economic returns to growers and increase the value of strawberries 
throughout the supply chain 

• Reducing crop losses both pre and post harvest 
• Developing metrics for sustainability and food safety in the supply chain 

 
Year 1 (2013) Submissions 
Proposals received: 
56 completed, accepted; requesting $7.2m 
21 states represented 
1600 pages of materials 
168 reviews 
Proposals Funded: 20 proposals, $2.64m 
Programs in 13 states funded 
AR (3), AZ (1), CA (3), FL (2), KS (1), MN (1), MS (1), NC (3), NE (1), NJ (1), OR (1), TX 
(1), TX (1) 
Mid-Atlantic (1), South (12), North Central (2), West (5), Northeast (0) 
21890’s schools; 1 1890 partnership; 1 partnership with Native Tribes 
 
1.  Increase the production season and regional diversity of US strawberry 
production 
AR: Revitalizing Strawberry Production in Arkansas and the Surrounding Region via 
Extended Season Production Systems 
AR: A U-Tube based Video Channel Demonstrating Hydroponic Troughs as Year-round 
Sustainable Strawberry Production Systems 
AR: Establishing and expanding Sustainable Strawberry Production in Eastern Arkansas 
and Surrounding Areas 
AZ: Sustainable off-season production of high quality hydroponic strawberry in desert 
southwest 
KS: Development and adoption of annual, plasticulture strawberry production in the Great 
Plains 
MN: Development of a comprehensive, engaging e-learning tool for strawberry farmers 
NE: Winter Production of Nebraska Strawberries: An Idea Whose Time Has Come 
TX: Revitalization of Texas Strawberry Industry through Identification of Production 
Constraints and Introduction of New Technologies 
MS: Sustainable strawberry production for Mississippi and surrounding markets 
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2. Reduce the chemical inputs for soil sterilization, fertilization, weed control, and 
pest management 
CA: Sustainable strawberry production in the absence of soil fumigation 
CA: Optimizing Fumigation Rate, Application Depth, and Plastic Mulch Use for Strawberry 
Production in Raised-Bed Systems 
FL: Organic Open-field and High Tunnel Strawberry Cropping Systems for Long-term 
Viability of the Southeaster Industry 
NC: Strawberry Diagnostics: A problem solving tool 
 
4. Conserve and preserve water resources used in the production system 
CA: Placement of additional drip lines to enhance soil fumigation and irrigation efficiency 
and minimize environmental impacts. 
 
5. Improve soil quality and health in the production system for succeeding crops 
NC: Sustainable Soil Management Practices for Strawberries: evaluation of Individual and 
Integrated Approaches 
 
6. Reduce the risk of human health pathogens spread on fresh berries 
TN: Developing the logistics for producing human pathogens-free organic strawberries in 
the State of Tennessee 
 
7. Reduce the postharvest product loss through the supply chain from production 
through distribution and sales 
FL: Reducing strawberry waste and losses in the postharvest supply chain via intelligent 
distribution management 
 
8. Increase product value and economic return to growers and participants through 
the supply chain 
NJ: Improved Variety Selection and Sustainability of Strawberries for the Eastern United 
States 
NC: Strawberry Grower Education and Adoption of Research Innovations: Technology 
Transfer of Production recommendations 
 
9.  Implement meaningful and constructive metrics for strawberry production 
sustainability 
OR: Creating Life Cycle Inventory Datasets to Support Meaningful and Constructive 
Strawberry Production Sustainability Metrics. 
 
NSSI Phase I Accomplishments 

• Phase I closed in June 2014 
• Project outputs and impacts highlighted in the e-book: “Moving the Needle: 

Accomplishment of the National Strawberry Sustainability Initiative” 
• Strawberry.uark.edu/nssiweb.pdf   

http://strawberry.uark.edu/nssiweb.pdf
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Overall Outputs of Year 1 From the Lab to the Field 
• 20 Projects in 13 states 
• >100 sponsored workshops and field days 

o Attended by more than 5000 growers and 1600 extension workers and 
consultants 

• >60 technical and scientific presentations 
• >60 you tube videos with more than 25 hours of instructional media 
• >300,000 consumers reached by NSSI Information 
• >250 traditional news media releases 

 
NSSI Phase I Accomplishments 

• UMN Cold Climate Strawberry Production 
• e-learning tool at inkling.com/store/book/cold-climate-strawberry-farming-1st/ 
• NCSU Strawberry Diagnostic Key  diagnosis.ces.ncsu.edu/strawberry/ 
• An interactive strawberry budget and management 

tool  carsuark.edu/ourwork/Specialty-Crop-Production-and-Marketing/   
• Patent of Rutgers developed cultivar “Rutgers Scarlet’™ 
• Expansion of strawberry production areas in TX, KS, AR, NE 
• Greenhouse hydroponic production in AR, AZ, NE 
• Reduction of Irrigation water use in CA 
• Practices to improve soil health in CA, NC, FL cover crops, compost, beneficial 

inoculants 
 
Phase II From Demonstration to Implementation 
 

• NSSI – Phase II 
• Launched in April 2014 
• $1.05 million in grant funds 
• Required direct grower involvement and on-farm work with collaborators 
• 12 month timeline 
• Funded 6 projects $850,000 

o 5 continuing and expanding projects 
o 1 new project 

 
Phase II Projects 

• “Addressing Grower-Identified Priorities in Organic Strawberry Cropping Systems in 
the Southeastern US.” 

• “Increasing Grower market Potential and Consumer Preference for Locally-Grown 
Strawberries through Strategic Extension Programming in Texas.” 

• “On-Farm Performance and Nutrient Requirements of New Strawberry Varieties for 
the Eastern United State.” 

• “Sustainable Soil Management Practice s for Strawberries: Diverse Approaches for 
Facilitating Adoption.” 

• “Implementing Low-Cost Wireless Sensor Networks for Irrigation, Nutrient 
Management and Frost Protection of Strawberry.” 

http://inkling.com/store/book/cold-climate-strawberry-farming-1st/
http://diagnosis.ces.ncsu.edu/strawberry/
http://carsuark.edu/ourwork/Specialty-Crop-Production-and-Marketing/
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• “Growing Strawberries: A Public-Private Partnership.” 
 
NSSI Phase II Accomplishment 

• Phase II ended in June 2015 
• Project outputs and impacts highlighted in the new e-book: “Success in the Field” 

Accomplishemnts of Phase II of the National Strawberry Sustainability Initiative” 
• Strawberry.uark.edu/NSSIphase2.pdf 
• Information generated on organic strawberry production for the Southeast 

o Cultivars, cover crops, pest management and weed management  
• Increase knowledge of high tunnel and greenhouse strawberry production in AR, 

FL, NC, TX 
• Increased acreage and consumer demand for local strawberries in TX 
• Implementation of wireless sensor networks for irrigation management and frost 

protection in MD 
• Sustainable soil management practices implemented in NC cover crops, compost, 

inoculants 
• Production budgets developed for organic, sustainable, and conventional 

strawberry production (NCSU) 
• ‘Rutgers Scarlet’™ sold to growers in 22 states, and attracted mass media attention 

in Mid-Atlantic 
• New cultivars for Eastern US trialed on 13 farms 

 
Outcomes of Phase II 

• 2,090 growers reached with information on sustainable strawberry production 
• 394 extension agents reached 

o M consumers reached 
• 33 workshops and field days 
• 97 presentations given 
• 48 on-farm trials 
• 80+ acres under new, improved management 

 
Media 

• Engagement and use of traditional and new/social media was a requirement of 
each project 

• Created significant media use 
• Project Leaders’ Listserv 
• Project Website, strawberry.uark.edu 
• Project Blog 
• Project Social Media 
• FB, Twitter, YouTube channel 
• Photo repository – Smugmug 

 
Overall Outcomes of NSSI 

• 6,805 growers reached with information on sustainable strawberry production 
• 1,960 extension agents reached 

http://strawberry.uark.edu/NSSIphase2.pdf
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• 3.92 M consumers reached 
• 87 workshops and field days 
• 169 presentations given 
• 117 on-farm trials 
• 1,250 acres under new, improved management 

 
Additional NSSI Outcomes 

• NSSI Projects have led to other funded complimentary projects valuing >$2m 
• Development of SCRI Planning Grant for Strawberry Industry Sustainability  
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Pecan Grafting Techniques and Cultivars 
John Haase, Rogers County Oklahoma Cooperative Extension Educator 

918-923-4958 
 
Main Points discussed during presentation 

• Overview of grafting techniques of pecans for our area of the country 
• Basics on why you graft, what is graftwood, when it is collected, and when the 

grafting process occurs 
• Rundown/details/actual photos- on the “4-Flap” method of grafting 
• Rundown/details/actual photos- on the “Bark grafting” method of grafting 
• Overview of papershell (Improved varieties) of pecans that are good for Oklahoma 
• Promoting pecan grafting demonstrations that are available throughout the state- in 

mid spring through the various County Extension Services/Offices 
• Advertisement of the OPGA Oklahoma Pecan Growers Association conference and 

Trade show- held in Tulsa June, 2016 
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On-Demand Irrigation:  Improving Automated Greenhouse Irrigation 
Through the Use of Tensiometers 

Dustin K. Harris, Undergraduate Research Assistant, and 
Dr. Lou Anella, Professor of Horticulture, Oklahoma State University 

 
As the demand for fresh water increases, the importance of irrigation efficiency continues 
to grow. The use of tensiometers in irrigation systems can reduce water use and waste 
while providing optimal growing conditions for plants. We investigated the use of an on-
demand system that relies on a tensiometer connected to a transformer, which then 
operates an electric (solenoid) valve and irrigates the crop only when the crop needs 
water.  
 
In order to demonstrate the value of automated irrigation with tensiometers or on-demand 
irrigation, we compared hand-watering to a drip-system  utilizing a tensiometer. Margarita 
Sweet potato vine (Ipomoea batatas ‘Margarita’) and Seniorita Rosalita® Cleome (Cleome 
‘Inncleosr’) were chosen for the study. Hand-watered plants were tended by OSU 
Teaching Greenhouse Manager, Tim Hooper. Hooper determined when to water. The on-
demand system was controlled by a tensiometer and watered whenever the tensiometer 
reached a measurement of 4.5 centibars. Water use, frequency of irrigation, electro-
conductivity, pH, and growth measurements were collected. Overall, the on-demand 
system utilized less water than hand-watering by 10%, and used almost no labor during 
the production, necessitating only visual monitoring. The on-demand system watered the 
crop a total of 31 times in a 20 day period while the greenhouse manager chose to water 
the crop only 9 times in that same period. The EC and pH tests confirmed no significant 
difference between plants that were hand-watered and those that received on-demand 
irrigation; however, noticeable growth differences were observed.  
 
Cleome watered by hand grew to an average height of 16.6 inches while the cleome 
watered by the on-demand system had an average height of 22.9 inches. There were on 
average 2.6 flower stalks per plant on the hand-watered cleome and an average of 4.1 
flower stalks on the on-demand cleome. The length of sweet potato stems averaged 12.4 
inches when hand-watered while the on-demand sweet potato plants grew more than 
twice as much to an average of 30.5 inches.  
 
We conclude that an on-demand system of irrigation utilizing a tensiometer can lead to 
greater growth, and higher quality products than hand-watering while using less water and 
saving labor. 
 
At OSU we utilize the on-demand system to water greenhouse crops grown by students as 
a club fundraiser. We have found the tensiometer to be a very valuable greenhouse tool.  
It has saved us tremendous amounts of labor, has allowed us to cut back our crop time, 
and has helped us grow better crops.  We zone our greenhouse so that crops of similar 
age, pot size, and water use requirements are controlled by their own tensiometer but we 
were pleasantly surprised by how many different crops we were able to manage on the 
same zone.  We place the tensiometer in the crop that we think will require the most 
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amount of water and make sure to use a well-draining greenhouse mix so that even if 
other crops are being watered more than they need the substrate drains quickly. 
 
 
The authors would like to thank Tim Hooper for hand-watering the crops during this study, 
and would like to thank Sun Gro Horticulture for donating potting mix, and Netafim for 
donating irrigation supplies.  This study was funded in part by an Undergraduate Research 
Grant from the College of Agriculture Sciences and Natural Resources at Oklahoma State 
University. 
 
 
 

 
Figure 1.  Number of times per day the crops were watered by hand or by the on-demand system. 
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Gardening and Microorganisms Our Little Workhorses 
Michael Anderson 

Department of Plant and Soil Science, Oklahoma State University 
 
 
Microorganisms are the workhorses of any garden system, and especially of the organic 
garden 
But much of what goes on below the soil surface is too difficult to understand- it remains a 
black box for most scientists 
What we need are new ways to study this plant- microbial system 
There has been a revolution in biological sciences involving DNA sequencing technologies 
These technologies allow us to better characterize and understand the soil plant 
relationship 
One day producers will be submitting their soil samples to laboratories to analyze what is 
going on with their soil samples much like they do for nutrient analysis 
For the last 5 years My lab at Oklahoma state has been involved with developing ways 
that will lead to a better understanding of this complex living system 
 
What do microbes do with our garden plants? 

• Extract plant available nutrients from the soil 
• Cause disease 
• Protect against disease 
• Growth promoting chemicals 
• Improve soil environment 
• Degrade toxins 
• Reduce plant stress? 

 
Complexity 

• Billions of bacteria per gram of soil 
• Millions of  bacteria species per gram of soil 
• Tens of thousands of bacteria species in rhizosphere 
• Fungi 
• Nematodes 
• Protozoa 
• Microarthropods 
• Macroorganisms 
• Mini-ecosystem 
• Keystone species- some better than others 
• How does it work? 

 
Goals 

• Develop new methods to productivity associated rhizobacteria- PARBs 
• Use advanced high throughput sequencing technologies 
• Develop statistical and bioinformatics methods 
• Test new methods on agricultural systems 
• Results: new knowledge, new technologies to improve plant performance. 
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How is it done? 
• Grow wheat in natural soil 
• Range of plant sizes 
• Weigh plant size 
• Extract DNA from rhizosphere soil 
• Determine the numbers of organisms based on the numbers of sequences  
• Analyze the numbers of each bacteria in relation to plant size 
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The Container Plant Planting Challenge 
AKA:Soil and Soilless Mix – Interface Problems 

John Haase, Extension Horticulturist 
 
So What’s the Problem Again? 

1. Soil interface: Area where container plant medium and plant roots meet existing 
soil. 

2. This “interface” is an area of big concern when planting most any “container 
grown” plant.  

 
Beginnings of Soil Interface Issue 

1. Container grown plants are grown in a “soilless” media 
2. Typically a ground bark, peat, sand, etc. mixture) 
3. Soils they get planted into are usually native - - “mother earth” (varying ratios of 

sand, silt, clay & a tiny percentage of organic matter (present) 
 
How Container Plants are Grown 

1. Liners are top quality – (2 per pot) with certain shrubs 
2. Watered every time they get a tiny bit dry 
3. Fertilizer program is to the MAX for fast growth including fast release (irrigation) 

and slow release in soil mix and topdressing 
4. Regular pruning/shearing for desired spread and uniformity 
5. Insect/Disease management is top notch 

 
From “plugs” to specimen plants 

1. Are they maintained well? 
2. At the re-0sholesaler? Usually 
3. At the retail garden center? Usually 
4. At the big box stores? Questionable to NO 
5. Then the consumer/gardener plants them into their own native soil . . . and it can 

all go downhill from there! 
 
Is this the Plant’s fault? Not really 

1. FACT: A container grown rootball is not compatible with most 
landscapes/planting beds 

2. The plants want to grow! 
3. However most landscape soils are not that welcoming. 

 
Digging the hole is the easy part 
 
What is needed before planting? 

1. Take the ball out of the pot, lay it down and start pulling roots apart. 
2. Use a pocket/linoleum knife, back side of pruners, a 3-pronged cultivator or 

sharpshooter shovel. 
3. This goes for bedding plants as well. 
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Root Laceration 

1. To achieve a greater success in transplanting a container-grown plant, the roots 
need to be severely lacerated. This will give the plant a chance to regenerate 
new rootlets, which then spread out into the surrounding soil. In most pot-bound 
container plants, there is a mass of roots at the base of the container. By hand 
or with a garden spade remove the mass. If the whole container is lined with 
roots it is best to tear the roots apart by hand. If the roots are very compact and 
dense, it is necessary to take the garden spade and cut through the bottom half 
of the ball vertically. The purpose is to expose more root area and promote root 
regeneration. The roots will now be able to grow out into the soil. 

 
What happens if you just plant straight from the pot can lead to potentially encircling 
root damage. 
 
Other Tips for Transplanting 

1. Use soil amendments – if needed but MIX them with native soil 
2. Deeper hole with river rock below rootball for a sump-for excess water. 
3. Water root ball in thoroughly 
4. Staking, mulching 
5. Check the moisture 2-3 times weekly. 

 
More Tips 

1. Make sure entire rootball is getting even amount of water (dike around outer 
edge of planting area – if in a yard) 

2. Be patient, the whole growing process is slowed down until the new feeder roots 
start growing into the native (foreign) soil 

3. If plant is looking bad – it’s ok to pull it out and inspect . . . then replant and take 
care of it. 

 
Help spread the word “Spread the Roots” 
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Soil & Soilless Mix Interface Problems Summary 
John Haase, Rogers County Extension Educator 

Oklahoma Cooperative Extension Service 
 
Main points discussed during presentation: 

• The container planting challenge, dealing with nursery stock (grown in a soilless 
mix) being planted into existing or improved native soil in the landscape 

• Container plants are spoiled when grown in commercial production –thus leading to 
problems when transplanted- in a number of issues 

• Detail on how these container plants are grown- from seedling to large container 
stock 

• The various soil conditions where these plants will be planted are usually a “hostile” 
environment- due to the soil structure and planting methods used by typical 
homeowners, avid gardeners, seasoned horticulturists and professional landscape 
companies. 

• How the tag on the plant does not inform the buyer much detail on the correct 
planting method(s). 

• Various results and failures when planting container plants into various soils and 
what outcomes happen 

• Emphasis on roughing up and spreading rootball of many “container grown” plants-
so they will take hold and grow correctly into their new environment. 

• Other planting tips for container and field grown plants 
• Spread the word on – “Spreading the Roots” when planting 
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Oklahoma Master Naturalist Program 
Christina Roberson, Environmental Educator 

Oklahoma Master Naturalist program 
For more information: omnvolunteer@cox.net or call 405-227-6020 (LM) 

 
The Oklahoma Master Naturalist program (OMN) began with its first group of participants 
in 2003. Since then it has trained and received volunteer hours from over one hundred 
participants. The Master Naturalist program, in general, is national in scope patterned after 
the very successful Master Gardener program with similar training requirements and 
required service. As in other states, both programs are coordinated through the state 
university extension service, or Oklahoma State University Extension for this state.  
 
For any interested person, becoming a certified Oklahoma Master Naturalist begins with 
submitting an online application found at www.okmasternaturalist.org. Once enrolled and 
placed on the email listserv, the applicant begins a series of training workshops. These 
five courses include: Intro to Ecology, Urban Environments, Forest Ecosystems, Aquatic 
Ecosystems and Prairie Ecosystems. In addition, two advanced trainings of the applicant’s 
choice and 30 volunteer hours are required before ‘certified’ status is awarded. These 
workshops are presented by the OMN training committee at various locations around  
 
Oklahoma selected to highlight our state’s rich biodiversity. To maintain certification, 
Master Naturalists are asked to continue their own education by attending two advanced 
trainings as well as maintaining 20-30 hours of volunteer service per year.  
Oklahoma Master Naturalists continue to work to advance the appreciation of Oklahoma’s 
natural resources. They can be found in every corner of the state and complete volunteer 
hours in such varied endeavors as education of both youth and adult, water quality 
monitoring, wildlife rehabilitation, restoration and maintenance of natural areas and citizen 
science data collection.  The OMN program regularly partners with other natural resource 
based organizations in an effort to both enhance its own scope and embrace its members’ 
wide and varied interests.  The OMN program invites and is open to any person aged 18 
or older who would like to be a part of this dynamic group 
 
  

mailto:omnvolunteer@cox.net
http://www.okmasternaturalist.org/
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Landscape and Turf Water Conservation and Soil Management 
Joshua Campbell, Extension Associate 

Oklahoma State University Department of Horticulture and Landscape Architecture 
 
Approximately 30% of all residential water use in the United States is devoted to the 
irrigation of home lawns. Here in Oklahoma, as much as 50% of all residential water use in 
summer months is used outdoors. Water conservation strategies are an important part of 
efficiently managing landscapes.  
What is water conservation?  

• The practices and strategies to manage landscape water usage as efficiently as 
possible   
 

Why is water conservation important?  
• The variability of the region’s rainfall 
• History of drought 
• Speed of drought onset 

 
Applying water conservation to the landscape  

• Xeriscape vs. water-wise landscape  
• Principles of a water-wise landscape 

1. Planning and design 
2. Soil improvement 
3. Plant selection 
4. Functional use of turfgrass 
5. Efficient irrigation 
6. Use of Mulch 
7. Proper Maintenance  

 
Irrigating the landscape 

• Types of sprinkler heads  
• Irrigation uniformity 
• Irrigation pressure 
• Irrigation maintenance  
• Hydrozoning 

-  high water use vs. low water use 
 
Turfgrass water needs 

• Fescue 
• Bermuda 

 
Water in the soil 

• Infiltration 
• Scheduling irrigation 
• Urban soils/Compaction 

 
How much should I irrigate? Time or volume?  
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• Simple irrigation audit 
- Catch can test 
- System output 
- Distribution uniformity 

 
Simple tips for water conservation 

• Water according to plant needs 
• Irrigate at a rate/interval that does not cause runoff  
• Do not water impervious surfaces such as sidewalks, driveways, and streets 
• Water early in the morning or at night to reduce losses to evaporation 
• Take advantage of natural precipitation and only turn on irrigation when it’s needed 

 
Publications/Resources 

• Oklahoma State University fact sheets and guidebooks 
- Saving water in the home landscape: E-1038 
- Drought Tolerant Plant selections for Oklahoma: E-1037 
- Other resources 

 
. 
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Organic Fertilizer: What It Can Mean for You 
Dustin Kent Harris, Extension Assistant 

Department of Horticulture and Landscape Architecture, Oklahoma State University 
 
Organic fertilization can be defined in various ways. Sometimes, it refers to naturally 
occurring substances, products containing carbon, or a product deemed acceptable for 
organic agricultural productions. The organic fertilizers referred to herein are deemed so 
due to the high organic matter content of the materials.  The addition of organic matter can 
generally be an aid to the soils found in Oklahoma.   
 
Poor soil structure often presents itself as areas with high levels of compaction, low 
infiltration rates, poor water-retention, and tightly bound nutrients within the soil matrices.  
The addition of organic matter to the soil profile can provide alleviation of these problems.  
However, individuals often consider adding soil amendments through destructive or 
disruptive measures such as tillage or in conjunction with aerification in order to promote 
better soil structure.  In reality, tillage can be detrimental to the soil’s natural structure.  
Furthermore, homeowners and gardeners often disregard the ability of their fertilization 
practices to affect organic matter composition within their soil.  By utilizing fertilizers with 
higher organic matter content, the end user can apply soil amendments along with the 
nutrient requirements of the desired vegetation without destructive measures. This allows 
for the preservation of the organic material and natural structure of the soil profile. This 
remains important because the deposition of organic material within an established home 
lawn decreases the fertilizer input requirements by up to 40% over a 25-year period. 
 
Fertilizer products that also aid in building or retaining organic matter content include 
compost, vermicompost, manure, poultry litter, and reclaimed bio-waste. Nutrient content 
among these product types and manufacturers can be highly variable. However, the use of 
such products can often provide the nutrients required by the plant materials in a slow 
release form and add to the organic content of the soil profile. For those interested in 
organic farming practices, the above sources are often deemed acceptable for organic 
food production. However, bio-waste materials such as Milorganite and Houactenite are 
not considered safe by most entities due to the potential of heavy metal contamination. 
These products are manufactured through the processing of sewage sludge in the 
respective municipality. Nonetheless, these products can be a beneficial addition to lawn 
and ornamental fertilizer regimes. 
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REUSE MATERIALS IN LANDSCAPE DESIGN: A CREATIVE PATH TO 
SUSTAINABILITY 

Qing Lana Luo 
Assistant Professor 

Extension Specialist in Landscape Architecture 
Oklahoma State University 

Qing.Luo@okstate.edu  
 

 
INTRODUCTION OF REUSE 

“Reclaim and reuse materials or products in the whole form” is one of the key 
characteristics of sustainable materials. (Calkins 2009). A lot of cities have “Reduce, 
Reuse, and Recycle” programs, or often called 3R program. One of its focus is on reusing 
materials as well. Reuse is to use a material or product more than one time in its original 
form instead of discarding it to garbage pile (U.S. EPA 2015). 
 
SIGNIFICANCE OF REUSE 

It reduces (U.S. EPA 2015): 
o Waste 
o Usage of valuable resources, such as energy, fuel, forests and water 

supplies 
o Cost of purchases and disposal  
o Cost material processing & manufacture  
o air & water pollution  from manufacturing or re-processing 

It creates or increases (U.S. EPA 2015):   
o Create an affordable supply of goods in good quality 
o Generates new business and employment opportunities 
o helps safeguard wildlife habitats 

 
REUSE VS. RECYCLE 

Recycle is to collect, process and re-manufacture the original materials into another 
form of materials to use.  From energy consumption and pollution generation point of view, 
reuse is a “greener” solution than recycle.  

 
 

EXAMPLES OF CREATIVE MATERIAL REUSE IN LANDSCAPE DESIGN 
This paper and presentation also present abundant real examples how to reuse 

different types of materials in landscape design including the author’s own project. The 
types of materials that can be reused were given examples include stones, bricks, plastics, 
tires, glasses, etc. (Thormark 2007).  
 
 
 
 

mailto:Qing.Luo@okstate.edu
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CONCLUSION 
Reusing materials in landscape design is a low-impact method for a project. It is not 

only the right thing to do for the environment, but also, it is fun to reconstruct and re-create 
(SEDA 2005).  
 
REFERENCES 
U.S. Environmental Protection Agency (U.S. EPA), “Reducing and Reusing 

Basics.” http://www.epa.gov/recycle/reducing-and-reusing-basics. 
Calkins, Meg. 2009. Materials for Sustainable Sites: A Complete Guide to the Evaluation, 

Selection, and Use of Sustainable Construction Materials. Hoboken, NJ: Wiley.  
Scotland Environmental Design Association (SEDA). 2005. Design and Detailing for 

Deconstruction. Prepared by C. Morgan. 
Thormark, C. “Environmental Analysis of a Building with Reused Building Materials.” 

International Journal of Low Energy & Sustainable Building. 2000 In “Buildings and 
Climate Change.” United Nations Environmental Programme (UNEP), 2007. 

  

http://www.epa.gov/recycle/reducing-and-reusing-basics
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2016 Oklahoma Proven Plant Selections 
David Hillock, Consumer Horticulturist 

Oklahoma State University 
 
 
Each year a set of plants is chosen by horticulturists that will help 
consumers choose plants appropriate for Oklahoma gardens. The 
program began in 1999 by selecting a tree, shrub, perennial and 
annual worthy of Oklahoma landscapes. In 2009 a new category was 
added, the Collector’s Choice. This plant has the adventuresome 
gardener in mind. It is a plant that will do well in Oklahoma and may 
need special placement or a little extra care, but will be very rewarding 
and impressive in the garden.  Now in its 18 year, there are many plants to choose from. 
Selections for 2016 are listed below. To see all the plants recommended by the Oklahoma 
Proven Plant Selection Program, visit our web site at http://oklahomaproven.okstate.edu/. 
 
Collectors Choice – Deciduous Magnolias (improved varieties), Magnolia deciduous 
species 
Deciduous forms of magnolia are spectacular additions to any spring landscape. 
Deciduous forms such as star magnolia (M. stellata) and saucer magnolia (M. x 
soulangiana) and the many hybrids provide a wide variety of flower colors from red to 
white, yellow, pink, or purple. The most common color available throughout the country is 
pink, but many others should be tried such as ‘Elizabeth’, an older selection with creamy 
yellow flowers, or ‘Butterflies’, a newer selection with deep yellow flowers. Flowers of 
deciduous magnolias appear just before or while the leaves are emerging in spring. Early 
flowering varieties can be damaged by late frosts; avoid placing plants in a southern 
exposure where flowers will open early. Deciduous magnolias can range in size from small 
to medium shrubs to large trees. 
 

• Exposure: Full sun to part shade 
• Soil: Prefers moist, well-drained, acid soil, but adaptable  
• Hardiness: USDA Zone 4-9  

 
Tree – Live Oak, Quercus fusiformis 
Escarpment live oak is a smaller version of the coastal live oak (Q. virginiana) growing 
slowly to 20 to 40 feet high and about as wide with picturesquely gnarled branches and 
evergreen leaves. Escarpment live oak is native to southern Oklahoma through central 
and western Texas to northern Mexico, which means it is also more drought and cold 
tolerant than coastal live oak. Because of its slower growth it is a perfect long-lived shade 
tree for smaller, urban landscapes. Branches provide excellent nesting sites for birds and 
small mammals. Acorns are elongated and eaten by wildlife. It is also the larval host of the 
Hairstreak and Horace’s Duskywing butterflies. 
 

• Exposure: Full sun or light shade 
• Soil: Alkaline to slightly acid, well-drained soils  
• Hardiness: USDA Zone 6-10  

http://oklahomaproven.okstate.edu/
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Shrub – Color Guard Yucca, Yucca filamentosa ‘Color Guard’ 
Yucca is virtually a stemless evergreen shrub native to the southeast. ‘Color Guard’ is a 
gold-centered, variegated form with upright sword-shaped leaves that provide striking 
architectural features to the garden. Flowering stalks arise in late spring from the center of 
the plant bearing long, terminal panicles of bell-shaped, nodding, fragrant, creamy white 
flowers. ‘Color Guard’ yucca is free of pests and is tolerant of dry areas. It is excellent in 
borders, xeriscape plantings, containers, and as an accent plant. 
  

• Exposure: Sun to part shade 
• Soil: Dry to medium, well-drained 
• Hardiness: USDA Zone 3-8. 

 
 
Perennial – Sedges, Carex species and cultivars  
 Sedges belong to the genus Carex, which is a genus of many species, most from wet 
areas such as bogs. Sedges have triangular, grass-like stems and panicles of short flower 
spikes. Foliage can be evergreen or deciduous and colors range from green, brown/rust, 
golden, blue, to variegated. Sedges are grown in groups or masses, as a lawn substitute, 
in naturalized areas, perennial borders, and habitat restoration. They are grown 
particularly in shady areas where the variegated varieties really shine. Some require damp 
or wet conditions while others are relatively drought tolerant. 
 

• Exposure: Full sun to part shade 
• Soil: Dry to wet soils 
• Hardiness: USDA Zone 3-10 

 
Annual – Annual Vinca (improved hybrids), Catharanthus 
Annual vinca, also goes by Madagascar periwinkle and other common names, tolerates 
the heat and humidity of the southeast. Full sun and warm soil temperature is required for 
this species to thrive and it is tolerant of low fertility soils and is drought tolerant. Flower 
colors come in shades of white, pink, red, and purple. Plants grow 6 to 12 inches tall and 8 
to 24 inches wide depending on cultivar. Improved cultivars provide an abundance of 
flowers on stocky plants and disease resistance, which is very important with this species. 
Improved cultivars include plants in the Cora series, Mediterranean series, Titan series, 
and many others. 

 
• Exposure: Full sun to part shade 
• Soil: Well-drained, slightly dry soil  
• Hardiness: Use as an annual 
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What’s Wrong with Your Pot? 
A Look at Potting Mixes 

Lane Greer, Oklahoma State University 
 
 

What’s in Your Pot? 
• Media 

o Processed forest products 
o Forest products compost 
o Bark 
o Sawdust 

• Orchid mix = bark 
• Bark 
• Peat moss 

o Sphagnum moss 
• Perlite 

o Heated volcanic rock 
• Vermiculite 

o Heated rock 
• Coir  

o Coconut husks 
• Other 

o Wetting agent 
o Compost 
o Fertilizer 

 
What’s Not in Your Pot? 

• Soil 
• Clay 
• Silt 
• Sand 

o In some mixes 
 
 

Why media and Not soil? 
• Pathogen-free 
• Good aeration 
• Moist not wet 
• Weight 

 
Common Problems 

• Difficult to re-wet 
• Too wet 
• Expensive 
• Mostly inert 
• Acidic 

 
What should you use? 

• Compost 
o Holds water 

• Fertilizer 
o Continue to add it 

• Specialized formulas 
o Sometimes 

 
What should you use? 

• Make your own? 
• Brands 

o Professional vs. 
Consumer 

o Never buy the cheapest 
brand 
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Monarch Butterflies: Relevant Conservation Considerations 
Kristen A. Baum 

Department of Integrative Biology, Oklahoma State University 
 

The monarch butterfly is currently being considered for listing under the Endangered 
Species Act. The eastern North American monarch butterfly population migrates from 
summer breeding grounds in the midwestern United States and southern Canada to 
overwintering sites in central Mexico, where estimates of the size of the overwintering 
population have drastically declined in recent years. Monarchs migrate through the 
southern Great Plains during both spring and fall migration, and reproduce in this region 
during spring and fall breeding periods. The monarch butterfly decline has been attributed 
to several factors, including habitat fragmentation, loss, and degradation (including 
milkweed loss), and disease/predation, as well as climate change, weather extremes, 
invasive species, and pesticides. The loss of milkweed, especially documented declines in 
the upper Midwest associated with agricultural production, is thought to be one of the most 
important factors contributing to the decline in the United States. The southern Great 
Plains, including Oklahoma, Arkansas, Texas, and surrounding states, has been identified 
as a critical region for conservation efforts. However, estimates of current milkweed and 
nectar resource availability are lacking, and it is not currently known if existing resources 
can support the migration and reproduction of monarchs during the spring and fall as they 
move through this region. 
 
Much of the habitat identified in this region for monarch conservation consists of managed 
grasslands. Current data suggest the timing of management activities (e.g., haying, 
mowing, prescribed burning) for hay meadows, pastures, rangelands, and roadsides will 
be critical for supporting milkweed availability for monarchs. Efforts are focused on a 
milkweed/nectar corridor that encompasses the migration route (i.e., the I-35 corridor), 
including urban areas. Most of these efforts are focused on milkweed availability in the 
spring, but fall breeding monarchs (also referred to as pre-migrants or late breeding 
monarchs) produce another generation of monarchs on milkweed in this region from mid-
August through early October. The importance of this last generation of monarchs to the 
overall population is not clear, but the fall availability of milkweed (in addition to nectar 
plants) may be important.  
 
Recommendations for providing monarch habitat include: 

1. Native milkweed (both abundance and diversity) 
2. Native nectar plants (bloom spring, summer, and fall) 
3. Education (signs to encourage others to provide habitat)  
4. Monitoring (contribute data to citizen scientist projects) 
5. Site management (eliminate/reduce pesticide use, control invasive species, etc.) 

  
For additional information, refer to the Monarch Breeding Habitat Assessment Tool 
developed by the University of Minnesota Monarch Lab in partnership with the Monarch 
Joint Venture 
(http://monarchjointventure.org/images/uploads/documents/Habitat_Assessment_Tool_Fin
al_test.pdf).  

http://monarchjointventure.org/images/uploads/documents/Habitat_Assessment_Tool_Final_test.pdf
http://monarchjointventure.org/images/uploads/documents/Habitat_Assessment_Tool_Final_test.pdf
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In addition to providing milkweed and nectar plants for monarchs, citizens can also 
contribute important data for monitoring the status of the monarch population through 
citizen scientist programs. Some examples include:  
 
Journey North (http://www.learner.org/jnorth/monarch/): report “first” sightings for 
monarchs in the spring and fall, and milkweed and monarch eggs in the spring 
Monarch Larva Monitoring Project (http://www.mlmp.org/): monitor milkweed plants for 
monarch eggs and larvae 
Monarch Watch (http://monarchwatch.org/index.html): tag monarchs during fall migration  
Project Monarch Health (http://www.monarchparasites.org/): sample for monarch 
parasites 
 
Acknowledgements: Data presented were compiled from projects funded by USDA-NRI 
grant #2009-35101-05170, USDA-NIFA-AFRI grant #2011-67009-30141, ABSTC-NTO, 
and NPS. 
  

http://www.learner.org/jnorth/monarch/
http://www.mlmp.org/
http://monarchwatch.org/index.html
http://www.monarchparasites.org/
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Native Bees: Best Practices for Providing Habitat 
Kristen A. Baum 

Department of Integrative Biology, Oklahoma State University 
 

Pollinators are an important component of ecosystems, with most flowering plants and 
about one-third of global plant-based food production dependent on animal pollination. 
Bees are considered the most important pollinators. However, the recent loss of many 
managed honey bee colonies to Colony Collapse Disorder and world-wide declines in wild 
bee populations, have increased concern about the availability of adequate pollination 
services for crops, native plants, and ornamentals. Pollinator declines have been attributed 
to several factors, including habitat fragmentation and loss, invasive species, and pesticide 
use.  
 
There are more than 4,000 species of native bees in the United States. Most native bees 
are solitary, with each individual female bee constructing her own nest and provisioning it 
with pollen and nectar for her offspring. About two-thirds of native bees are solitary, 
ground nesters, most of which require well-drained sites with bare ground and undisturbed 
soil. About one-third of native bees are solitary, wood nesters, which nest in dead wood or 
pithy stems. Other bees are social, such as bumble bees, and nest in cavities such as 
hollow trees or old rodent burrows. Some bees also require nest-building materials, such 
as mud, plant resins, leaves, or flower petals. Some bees are generalists and collect 
pollen and nectar from a variety of plant species, whereas other bees are specialists and 
collect pollen and nectar from one or a few closely related plant species. In general, the 
native bee community is active throughout the growing season, with some species active 
at different times of the year. Therefore, the native bee community must have access to a 
continuous supply of pollen and nectar sources throughout the year, in close proximity to 
their nest sites. 
 
Recommendations for providing native bee habitat include: 

1. Native nectar/pollen plants (abundance and diversity; bloom spring, summer, and 
fall) 

2. Nesting habitat (bare ground, dead wood, and cavity nest sites) 
3. Education (signs to encourage others to provide habitat)  
4. Monitoring (contribute data to citizen scientist projects, such as Bumble Bee 

Watch http://www.bumblebeewatch.org) 
5. Site management (eliminate/reduce pesticide use, control invasive species, etc.) 

  
For additional information, refer to Native Bee Conservation Pollinator Habitat Assessment 
Form and Guide – Natural Areas and Rangelands (http://www.xerces.org/wp-
content/uploads/2014/12/PollinatorHabitatAssessment_NaturalAreasRangelands_web.pdf
) developed by The Xerces Society for Invertebrate Conservation and Agroforestry Notes 
– Enhancing Nest Sites For Native Bee Crop Pollinators (http://www.xerces.org/wp-
content/uploads/2011/02/agroforestrynotes34-bee_nests1.pdf) developed by the USDA 
National Agroforestry Center. 
 
Acknowledgements: Data presented were compiled from projects funded by USDA-NRI grant #2009-35101-
05170, USDA-NIFA-AFRI grant #2011-67009-30141, OCAST, ABSTC-NTO, and NPS. 

http://www.bumblebeewatch.org/
http://www.xerces.org/wp-content/uploads/2014/12/PollinatorHabitatAssessment_NaturalAreasRangelands_web.pdf
http://www.xerces.org/wp-content/uploads/2014/12/PollinatorHabitatAssessment_NaturalAreasRangelands_web.pdf
http://www.xerces.org/wp-content/uploads/2011/02/agroforestrynotes34-bee_nests1.pdf
http://www.xerces.org/wp-content/uploads/2011/02/agroforestrynotes34-bee_nests1.pdf
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Introduction
 This Fact Sheet is for people interested in making compost 
with worms – whether they intend to do it under the kitchen sink 
or on a two-acre worm farm.  Vermiculture (raising earthworms) 
and Vermicomposting (making compost with worms) have 
their own special vocabulary.  This Fact Sheet helps explain 
some of those words.  It also shows how vermicomposting 
is different from traditional, or microbial, composting. Some 
people will tell you vermicomposting is harder than traditional 
composting, but most will also agree the challenges of vermi-
composting pays off with superior compost.  Vermicomposting 
is not the same as raising worms to sell as bait.  Composting 
worms are small and live in groups of several worms.  Com-
posting worms are much easier to grow than baitworms, and 
can still be used for fishing.  It is a little harder to put a small 
composting worm on a hook, though.  
 The scientific name for the most commonly used com-
posting worm is Eisenia fetida.  In everyday language, worms 
belonging to the species Eisenia fetida are called red wigglers.  
Be careful, though—many other worm species are called red 
wigglers, and some of these, such as Lumbricus rubellus and 
Asian species in the Amynthas genus, are damaging invasive 
pests.  A more accurate name for Eisenia fetida is tiger worm 
or red tiger worm.  The name comes from the distinctive dark 
and light colored banding that is unique to Eisenia fetida.   For a 
more in depth look at the life and habits of composting worms, 
see OSU Factsheet, BAE-1529, “The Biology and Ecology of 
Composting Worms (Eisenia fetida).”    To identify tiger worms, 
and learn more about invasive worm species visit: http://www.
nrri.umn.edu/worms/identification/index.html

Vermicomposting versus 

Microbial Composting
 Vermicomposting is similar to traditional composting. Both 
use natural processes to stabilize organic matter (Figure 1).    
Traditional composting relies on fungi and microorganisms 
to stabilize organic matter; therefore, it is sometimes called 
microbial composting. Worms do most of the composting in 
vermicomposting.  Both microbial and worm composting are 
aerobic processes – they require oxygen (O2) to function.  One 
advantage of vermicomposting is you do not need to aerate or 
turn a vermicompost pile.  The worms do the turning for you.   
Excess energy is given off as heat in microbial composting 
(Figure 1).  In vermicomposting, most of this energy is tied 
up in worm biomass.  In fact, the last thing you want is a ver-
micompost pile to heat up.  Composting worms hate heat.  If 

The Basics 
of Vermicomposting

they can, red wigglers will escape from hot compost piles.  If 
they cannot escape, they usually die.  Few things smell worse 
than dead tiger worms.

Types of Vermicomposting Systems
 No matter how large or small, vermicomposting piles are 
contained in three basic types of systems: bins, beds and 
windrows.  
 Worm Bins are completely above ground, and they 
come in all shapes and sizes (Figures 2 and 3).  Small bins 
are relatively portable (Figure 4).   Being above ground makes 
it easy to remove worms and vermicompost from bins.  The 
downside of bins is they can change temperature rapidly.  You 
may need to insulate, cool or heat bins to keep the worms 
happy year round.

Figure 1.  The difference between microbial composting 
and vermicomposting.
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 Worm beds are long troughs dug or placed into the soil 
(Figure 5).  Because soil temperature stays fairly constant, beds 
solve the problem of worms getting too hot or too cold. Beds 
put worms in their natural habitat – the earth.  The problem 
with worm beds is digging is required to remove worms or 
compost.  
 Worm Windrows are a compromise.  Windrows are long 
mounds sitting on top of the ground (Figure 6).  Being fairly 
large, windrows resist sudden changes in temperature.  And 
because they are above ground, windrows allow easy access 
for worm and compost removal.   
 The main disadvantage of windrows is their size.  You are 
not likely to set a worm windrow up in your kitchen.  If you 
want to get into worm farming in a big way though, a windrow 
may be the system for you.

Figure 4.  Vermicomposting bins for use in the home (from 
www.naturalsuburbia.com).

Figure 3. Small vermicomposting bins placed directly 
beneath organic matter producers (From www.farmingin-
theforest.wordpress.net).

Figure 2.  Large vermicomposting bins (From www.so-
nomavalleywormfarm.wordpress.net).

Figure 5. Vermicomposting swine manure in worm beds 
(from www.eXtension.org). 

Figure 6.  Preparing a vermicomposting windrow for winter 
(from www.redwormcomposting.com).
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Primary versus 

Secondary Vermicomposting
 Primary vermicomposting is feeding raw materials di-
rectly to the worms.  The stocking density (number of worms 
per surface area) of a primary system is high, because all of 
the nutrients contained in organic matter go towards raising 
worms.  On the down side, worms must be fed frequently and 
in small doses. Microorganisms will invade thick layers of raw 
organic matter before the worms can get to it and cause the 
layer to heat. This phenomenon is called autoheating.
 In Secondary Vermicomposting, fungi and microor-
ganisms compost raw material before it is fed to worms.  
Autoheating does not occur in secondary vermicompost 
piles. The feeding rate (mass of organic matter added per 
surface) for secondary vermicompost systems is relatively 
high, because the organic matter has already been partially 
digested before the worms can eat it.  This means secondary 
bins are fed less frequently in thick layers.

Useful Products from Vermicomposting
 The three products from vermicomposting are worms, 
vermicompost and vermicompost tea (Figure 7).
 The most obvious product of vermiculture is worms.  
Red wigglers are prolific growers and multipliers.  Fed under 
optimum conditions, a group of composting worms doubles 
its mass every 60 days.  Another way of looking at this is that 
10 percent of the worm biomass can be withdrawn from a bin 
every week and it will never run out of worms to sell.
 Vermicompost is the stabilized solid material left after 
worms have eaten all the organic matter in a compost pile.  
Vermicompost is often called castings.  Castings are worm 
feces, but it is really a misnomer.  Burrowing worms such as 
Nightcrawlers bring soil and feces to the top of their burrows 
and “cast” them out as a protective barrier around the worm 
hole.  Burrowing worms turn soil by bringing castings up to 
the surface. Composting worms do not have burrows, and 
they turn soil in exactly the opposite way.  Red wigglers eat 
organic matter at the soil surface and defecate approximately 
6 inches below the surface.  It is almost impossible to pick out 
red wiggler feces in the midst of vermicompost.  Nevertheless, 
many producers separate fine material from vermicompost 
and sell it as “castings.” The remaining coarse material is 
marketed as mulch.
 Vermicompost tea is the liquid that drips out of a worm 
bin, bed or windrow.  Tea is rich in nutrients.  It is called tea 
because of its reddish brown color.

Optimizing the Process to Target Desired 
Products
 How you operate a vermicomposting bin depends on 
which of the three end products is most important.  If the 
main goal is to sell worms, it is best to keep the worms under 
controlled conditions, use primary vermicomposting, and feed 
a special “worm fattening” diet, such as the one given in Table 
1. If the goal is to produce useful products from “waste,” then 
there are lots of options. The choice is to practice primary or 
secondary vermicomposting, and to use whichever style of 
container works best.  

Table 1.  Typical Worm Fattening Diet. (from Vermiculture 
Canada, www.vermica.com)

 5  parts chicken layer pellets or chick starter 
 2  parts wheat or rice bran 
 2  parts alfalfa pellets 
 1  part whole wheat flour 
 1  part agricultural lime 
 1  part powdered milk

 Because worms must be kept moist, and organic matter 
shrinks during vermicomposting, a little tea will drip out of 
every vermicomposting system.  If the goal is to sell as much 
tea as possible, add more water than the minimum needed 
to maintain moisture.  Of course, the more water you add, the 
weaker the tea.  
 If collecting tea is a bigger problem than it is worth, 
cut back on the water, adding just enough to keep the pile 
moist.  Reducing water use may also increase the value of 
the vermicompost by concentrating nutrients with the solids.  
Be careful, though.  Extra water may be needed to control 
the salts in some byproducts, such as urine soaked horse or 
cattle bedding.

Basic Environmental Requirements 

of Composting Worms

Temperature
 Maximum growth of red wiggler occurs in the temperature 
range 65 F to 85 F (19 C to 29 C).  Composting worms can 
resist temperatures greater than 85 F for short periods of time, 
but die if exposed to high temperatures for very long.  They 
are more tolerant of temperatures below 65 F. Composting 
worms will survive unless the core temperature of their pile 
drops below freezing.  Cocoons (worm eggs) can survive for 
extended periods of cold and will hatch once warmth returns.

Moisture  
 Water is an absolute necessity for worm survival.  The 
optimum moisture content for growth is 70 percent to 85 per-
cent.  This is a little wetter than microbial composting piles, 
which generally range from 50 percent to 60 percent moisture.  
Red wigglers can survive in completely saturated bins for short 
periods, but will escape when oxygen starts to run out.

Figure 7. Inputs and products of vermicomposting.
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Carbon to Nitrogen (C:N) Ratio 
 Compost worms digest just about any type of organic mat-
ter, but they prefer higher amounts of carbon than is normal 
for microbial composting.  Organic wastes such as manure, 
kitchen wastes, coffee grounds, and freshly cut grass contain 
lots of Nitrogen (N).  You need to dilute these materials with 
byproducts containing high amounts of Carbon (C), such as 
straw, paper or fallen leaves.  The ratio of carbon to nitrogen 
in worm food is called the Carbon to Nitrogen Ratio (C:N).  
Worms thrive when their food has C:N greater than 50. The 
main reason for this is microorganisms outcompete worms at 
lower C:N ratios.  At best, microorganisms take food from the 
worms’ mouth.  At worst, they cause the pile to heat, which 
kills the worms.  

Acidity and Alkalinity 
 The measure of relative acidity or alkalinity of soil is pH.  
Low pH levels (<7) indicate acid conditions; high pH (>7) indi-
cates alkaline. Composting worms grow and reproduce best 
at neutral pH (pH = 7).  They will not survive in piles with pH 
lower than 5 or greater than 9.  Worms tolerate slightly higher 
pH ranges than other less desirable visitors to the compost 
pile, such as flies.  Lower pH also promotes the growth of 
fungus.  Worms will escape an area of low pH, but return to 
devour the fungi once pH returns to near neutral.   

Summary
 Vermicomposting is a fun and rewarding way to create 
high quality soil amendments on both a small and large 
scale.  Making compost from worms differs from microbial 
composting in that vermicomposting works best when initial 
C:N ratio is high, pile temperature is kept low and moisture 
content is high.  How your system operates depends on what 
end products is to be optimized.  If the goal is to raise worms 
to sell to others, raise the worms in beds of old compost and 
feed a special worm fattening diet.  If selling vermicompost, 
feed worms whatever organic matter is available. Feeding 
directly to the worms is called primary vermicomposting.  
Letting the material go through a heating cycle in a micro-
bial composting pile before feeding to the worms is called 
secondary vermicomposting. Whether practicing primary or 
secondary vermicomposting, composting worms prefer a 
feedstock with a slightly higher carbon content (C:N ~ 50) 
than traditional composting. 
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Landscape and Turf Water Conservation & Soil Management 
 Joshua Campbell, Extension Associate 

Department of Horticulture and Landscape Architecture, Oklahoma State University 
 

Did you know? 
About 30% of all residential water use in the United States is devoted to the irrigation of 
home lawns. 
Here in Oklahoma, as much as 50% of all residential water use is summer months is 
outdoor irrigation. 
 
Xeriscape vs. Water-Wise Landscape 
 
Practices for a water-wise landscape 

1. Planning & Design 
2. Soil Improvement 
3. Plant Selection and Placement 
4. Functional Turfgrass 
5. Efficient Irrigation 
6. Mulch 
7. Maintenance 

 
1. Planning and Design 

a. Applicable for new and existing landscapes. Consider water needs of the 
landscape 

b. Set goals 
c. What will be the function of the landscape? 
d. Plan 
e. Draw a base map based on a site evaluation 
f. Design 
g. Place plants with similar water needs in the same zone. 

 
2. Soil Improvement 

a. Soil testing 
b. Soil texture 
c. Soil improvement 

 
3. Plant Selection and Placement 

a. Water Requirements 
b. Placing plants with like water needs together 
c. Plants under shade may require less water than plants that receive direct 

sunlight 
d. Mature Height 
e. Color 
f. Form 
g. Texture 
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4. Turfgrass Management 
a. Right turfgrass for the location 
b. Test the soil and fertilize appropriately 
c. Irrigate efficiently 
d. Mow correctly 
e. Reduce thatch 
f. Aerate the lawn 

 
5. Efficient Irrigation 

a. Efficient technology 
b. Proper zones 
c. Pressure 
d. Water based on plant need 
e. System maintenance 

 
6. Mulch 

a. Organic mulches are derived from natural materials such as straw, wood 
chips or leaves. They are relatively low cost, can deter pests, increase soil 
quality as it decomposes and allows water infiltration. Keep in mind black 
and dark brown mulches absorb heat. 

b. Inorganic mulches include rubber, recycled glass or rocks. This type of 
mulch does not need to be replaced as often but may hold heat which can be 
tough on plants. 

 
7. Irrigation in the home landscape 

a. Homes with automatic sprinklers use about 50% more water outdoors than 
those without. 

b. One broken sprinkler head can waste 25,000 gallons of water over 6 months. 
c. A few simple steps can help reduce water wasted in the landscape. 

 
Types of sprinkler heads 

• Gear drive rotors 
• Fixed sprays 
• Stream rotors 
• Impact sprinklers 

 
Don’t mix sprinkler types 

• Rotor heads may be putting out 0.25 inches per hour and a spray head may be 
putting out 1.5 inches per hour. Mixing the two results in dry spots in some areas 
and extremely overwatering other areas. 

 
Irrigation uniformity 

• What is the coverage of your sprinkler? 
• Does every area of the lawn receive the same volume of water from the sprinkler? 
• Typically, lawn sprinkler uniformity is much less than 70%. 
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Rain/freeze sensor 
• All irrigation systems should have a rain sensor. (Especially in Oklahoma) 
• Wireless and wired sensors are available. 

 
Hydrozoning 

1. 18-36” roots 
a. Separate landscapes into appropriate zones 
b. A tree is not grass 

2. 6-12” roots 
a. Water needs of trees will be different from the water needs of turfgrass or 

other landscaped areas. Trees will need much deeper, but more infrequent 
watering. 

 
How much water do the plants need? 

• Evapotranspiration (ET): Combined water used for plant transpiration and 
evaporation from the soil surface. 

• Manage irrigation based on evapotranspiration demand 
 
Depends on: 

• Plant species 
• Temperatures 
• Humidity 
• Wind 
• Precipitation 
• Solar radiation 

 
ET data is available through the Oklahoma Mesonet. 
 
High Water Use Annuals vs Low Water Use Ornamentals 

• The water requirements of these two areas will likely be different 
• Consider water requirements of plants when you place them in the landscape 

 
Water 

1. The majority of turfgrass and landscape plant roots are located in the upper 6 
inches of the soil profile 

a. This can cause competition among turf/trees/shrubs 
2. Evaporative losses 

a. Temperature 
b. Wind 
c. Humidity 

 
Water in the soil 

• Saturated: Soil pores are 100% filled with water and overflowing 
• FC: After excess water has drained by gravity  
• PWP: Water is held tightly and is no longer available to plants 
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Infiltration 
1. Infiltration rate affects watering times 

a. How much water can infiltrate into the soil over time (in/hr) 
b. Typically recommend watering turf deeply and infrequently but depends on 

soil properties. 
c. Every site is different. 

 
How much water do you put out? 
Simple irrigation audit 

1. Find at least 9 catch cans (the more the better). 
a. You can use rain gauges 
b. Alternatives 0- tuna cans, cat food cans, baby food containers, etc. 

2. Set the cups in a grid 
3. Turn the water on for 20 minutes 
4. Measure water in each cup 
5. Calculate the average 
6. Multiply the average items 3 to get output in inches per hour 

 
Basic Tips 

1. Water according to plant need and site characteristics 
2. Irrigate at a rate/interval so that you do not cause runoff 
3. Water every 3-7 days (depending on conditions) rather than daily during the 

growing season 
4. Take advantage of natural precipitation and turn off the sprinklers 
5. Do not water impervious surfaces such as sidewalks, driveways, and streets 
6. Water early in the morning if possible 
7. Lower evaporation rates 
8. Watering late in the evening or at night could promote disease due to extended 

leaf/surface moisture 
 
Fact Sheets 
Simple Irrigation measurement for Home Lawns in Oklahoma 
HLA-6610 
Http://osufacts.okstate.edu  
 
Publications 
Drought-Tolerant Plant Selections for Oklahoma 
Plant Selection Factors 
Improving Soil Quality 
 
Follow Us: 
Thinkwater.okstate.edu   squeezeeverydrop.com 
@ThinkWaterOK 
Facebook.com/ThinkWater 
@THINKWATEROK 
  

http://osufacts.okstate.edu/
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Gardening in an Urban Setting 
Magdalena Vinson, OSU Graduate Student 

Department of Horticulture and Landscape Architecture, Oklahoma State University 
 
Overview 

• Brief History of Urban Gardening 
• Challenges of Urban Gardening 
• Current Trends 
• Survey of Urban Gardening Methods 

 
Brief History of Urban Gardening 

• Many countries have a long history of urban gardens and urban food production 
o Victory Gardens during WWI and WWII 
o Urban gardens in cities in Italy and France 

• The last 15-20 years have seen an increase in urban vegetable production in the 
U.S. 

• Why? 
o Greater interest in food production 
o ‘Grow Your Own’ has become trendy 
o Social justice and food injustice issues 
o Food security 
o Increasing human population to be fed 

 
Food production 

• Consumers want to know their produce 
o Locally grown 
o Resource supply chain required for shipping 
o Environmentally conscious 

• Growing urban populations 
o Desire to be more food self-sufficient 
o Trend towards urban farming and homesteading 

 
Social Justice and Food Accessibility 

• Food deserts 
o Urban areas that lack accessible grocery stores 
o Generally coincide with low-income areas 

• Some major U.S. cities have prominent, long-running urban garden programs 
o Berkeley/San Francisco 

 School and community programs 
o New York City 

• Many of these programs work in conjunction with social justice organizations. 
o Aim to help alleviate food deserts 
o Provide for food security 
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Public Garden Space in New York City 
 
Environmental Challenges 

• Air pollution 
o Ozone is the primary air pollutant 
o Know your plants 

 Some vegetables are very sensitive, some are not 
• Water 

o Access to municipal water 
o Treated city water 

• Soil 
o Industrial waste contamination 
o Heavy metals have long lived in the soil 
o Potential for vegetable crops to take up heavy metals through their roots 

 
Economic Challenges 

• Accessibility 
o Availability of usable land 
o Access to land 
o Affordability of usable land 
o Access to a municipal water source 

 
Methods of Urban Vegetable Production 

• Rooftop Gardens 
• Raised Beds 
• Cold Frames 
• Greenhouses 
• Community Gardens 
• Aquaponics 
• Aeroponics 
• Hydroponics 
• Large-scale Greenhouse Operations 
• Large-scale Rooftop Gardens 

 
Rooftop Gardens 

• Building construction or renovation considerations 
o Weight of soil and water 

• Partnering with grocery stores and restaurants in cities 
 
Hydroponics 

• Gotham Greens 
o 35,000 ft2 greenhouse space 

 Hydroponic operation 
• Over 300 tons of greens and tomatoes produced annually 
• First commercial-scale rooftop greenhouse in the U.S. 
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Aquaponics 
• “A bio-integrated system that links recirculating aquaculture with hydroponic 

vegetable, flower, and/or herb production.” National Sustainable Agriculture 
Information Service 

• Aquaculture: “the breeding, rearing, and harvesting of plants and animals in all 
types of water environments.” NOAA Fisheries 

 
Aeroponics in Oklahoma 

• Scissortail Farms, Tulsa, OK 
• Aeroponic System 

o 26,000 ft2 of greenhouse space 
o Lettuce, Leafy Greens and Herbs 

 
Vertical Farms 

• Aeroponic System 
• Microgreens 

 
Cold Frames, greenhouses, and High Tunnels 

• Useful for year-round production/season extension 
• Often low cost/low maintenance 
• Help maximize limited exposure to sunlight 

 
Raised Beds 

• Excellent way to avoid worries about soil contamination 
• Beds have wooden frames 

o Untreated lumber 
o Stand 18-30” high 
o Soil often brought in from off-site 

• Raised beds provide more flexibility of usage than in-ground beds 
o More accessible to those with limited mobility 

 Beds can be accessed from seated or standing positions 
o Protected from foot traffic 

• Aesthetically pleasing 
 
Community Gardens 

• Becoming more widespread in urban areas 
o Apartment complexes often lack space for personal gardens 
o The soil tends to be compacted and of low quality 

 
• Garden Setup 

o Garden Manager: paid or volunteer position 
o Nominal fee for plot use each growing season 
o Manager in charge of overall maintenance and bed prep 
o Onsite water source provided 
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CSA: Community Supported Agriculture 
• Becoming more common 
• Consumers pay up front for the season 
• Different CSA plan options 

 
School Gardens 

• Often have a community focus 
o Neighborhood schools and neighborhood gardens 

• Global Gardens 
o Tulsa-based program 

 
Urban Gardening Recap 

• Utilizing vacant/unused spaces 
• Re-visioning cities and their role in food production and food security 
• Looking ahead to changes in resource use and consumption 
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An Organic Bio-Extensive System 
 

George Kuepper 
Horticulture Program Manager 

Kerr Center for Sustainable Agriculture 
Poteau, OK 74953 

www.kerrcenter.com 
 
In 2007, the Kerr Center established the Cannon Horticulture plots on seven acres 
between Poteau and Wister, Oklahoma.  Since that time, the plots have served as a 
training site for beginning farmers and student interns; used to evaluate various small farm 
technologies, including walk-behind tractors; hosted trials of several heirloom vegetables, 
heirloom seed production, and most recently, elderberries.  However, the principal 
educational feature of the Cannon site is the management system that undergirds the 
organic demonstration itself. 
 
Kerr Center uses an organic bio-extensive system.  It is “organic,” in that it adheres to the 
traditional organic strategy of feeding the soil food web through humus management and 
allowing the food web to provide nutrition to the crops.  It is also “organic” in the 
contemporary sense that all practices and inputs meet the requirements of the National 
Organic Standard and the site is certified through the Oklahoma Department of 
Agriculture, Food and Forestry.  The system is “bio-extensive” because a large proportion 
of the tilled land is removed from commercial production each year and placed in green 
fallow (continuous cover crops) that render multiple agronomic benefits. 
 
The Cannon bio-extensive system is built around a four-year/four-field planned crop 
rotation.  During the growing season, two of the four fields (one-half of the tilled area) is 
planted to green fallow crops; the remaining one-half to vegetables.  Green fallow crops 
include primarily sorghum-sudangrass, sudangrass, and pearl millet, alone, or in 
combination with summer annual legumes such as cowpeas, lablab, sunn hemp, forage 
soybeans, or sesbania.    
 
The vegetables are divided into those that are field-planted or transplanted before late 
June (early vegetables); late vegetables are planted or transplanted in late summer or 
early fall.  On-going mapping ensures that crops of the same family do not grow on the 
same soil more than once in four years.  Hence, the rotation appears as: 
 
Early Vegetables → Green Fallow → Late Vegetables → Green Fallow → (repeat 
sequence) 
 
In addition to disease management, Kerr’s organic bio-extensive rotation provides several 
valuable agronomic benefits.  The most notable include:   
 

• Weed Suppression.  The Cannon plots were established on pastureland with a 
50% stand of Bermuda grass—usually an unfortunate choice since Bermuda grass 
is highly competitive and very difficult to control with common organic techniques 
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like cultivation and mulching.  However, Bermuda grass cannot tolerate shading, 
which is provided by growing dense stands of sorghum-sudangrass, pearl millet, 
and other dense green fallow crops.  These green fallow crops have effectively 
eradicated Bermuda grass from within the Cannon rotation plots.  Furthermore, 
weed control extends beyond Bermuda grass to other summer weeds, keeping their 
populations low and relatively easy to manage with standard organic cultural 
practices.  Weed suppression has been so effective that it has encouraged the use 
of killed-mulch techniques (aka organic no-till), which are less successful where 
weed pressure is high.  It is also allowing the planting of perennial crops, like 
elderberries, where the Bermuda grass has been fully removed. 

 
• Supplying Organic Matter.  Green fallow crops generate large volumes of rich 

organic matter that is turned back to the soil—providing food for the soil food web, 
plus surface residues that resist erosion. 

 
• Nitrogen Self-Sufficiency.  While green fallow plantings are usually dominated by 

annual grasses like sorghums and millets, annual winter cover crops on the Cannon 
plots feature more legumes.  These include several annual clovers, vetches, and 
winter peas.  The vast bulk of vegetable crop nitrogen needs on the Cannon plots 
are provided by these winter cover crops, and supplemented by smaller amounts of 
summer legumes planted as companions to the green fallow grasses.  The nitrogen 
and the organic matter supplied by cover crops in this bio-extensive system allow 
the Kerr project independence from the need for industrial poultry litter—a 
commonly relied-upon organic input in the Arkansas-Oklahoma region. 

 
• Home-grown mulch.  In addition to in situ mulches created with organic no-till, the  

availability of cover crops in a bio-extensive system allows the grower to cut, field-
dry and harvest mulch materials that can be transferred to vegetable and fruit crops 
in adjacent fields within the rotation.  While the cutting-and-moving cover crop 
mulches can be time-consuming, there is minimal out-of-pocket cost, little chance 
for new weed introductions, and no concerns about herbicide carry-over as can 
occur with imported straw. 

  
• Support for Beneficial Species.  With care, bio-extensive management can 

increase the availability of beneficial habitats to support predatory and parasitic 
arthropods that assist in pest management, as well as flowers for honey bees and 
wild pollinators. 

 
The Kerr Center is pleased with the performance of this demonstration and plans to 
continue making observations for several more seasons.  To see more details on the 
organic bio-extensive rotation and related work with killed-mulches, download a copy of 
Market Farming with Rotations and Cover Crops: An Organic Bio-Extensive System from 
the Kerr Center Web site at: http://kerrcenter.com/publication/market-farming-with-
rotations-and-cover-crops-an-organic-bio-extensive-system/  
  

http://kerrcenter.com/publication/market-farming-with-rotations-and-cover-crops-an-organic-bio-extensive-system/
http://kerrcenter.com/publication/market-farming-with-rotations-and-cover-crops-an-organic-bio-extensive-system/
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The State of Organic Agriculture 
As it Relates to Soil Building and Health 

 
George Kuepper 

Horticulture Program Manager 
Kerr Center for Sustainable Agriculture 

Poteau, OK 74953 
www.kerrcenter.com 

 
For many decades, farmers, gardeners, agronomists and soil scientists viewed agricultural 
soil largely from a chemical perspective—studying the number, quantities and balance of 
nutrients as primary indicators of fertility and the ability to grow crops.  In more recent 
times, a new, more holistic perspective has emerged, which places increasing emphasis 
on soil biology, including the micro-and macro-organisms, and the plants, themselves, 
along with their myriad interactions.  This shift in viewpoint in no way discards or 
diminishes the importance of chemical nutrients in crop production.  What it does, 
however, is enhance our understanding of how nutrition is obtained by plants and the 
function of soil biology in storage, availability, and delivery of crop nutrients.  In addition, it 
sheds more light on biological contributions to soil tilth, gas exchange, water retention, and 
other physical conditions. 
 
Organic agriculture approaches soil management with an emphasis on protecting and 
nurturing soil biology as the principal means for growing crops.  This philosophy derives 
from “humus farming”—an earlier 20th Century form of sustainable agriculture that is 
considered the main influence on contemporary organic farming.  Organic farmers 
commonly use phases such as “feed the soil; let the soil feed the plant,” to express the 
tenet that guides the selection of strategies and practices they use.  They strive to come 
as close as possible to the processes in nature that feed and grow healthy plants. 
 
Organic growers and proponents have long-recognized and studied the diversity and 
complexity of soil life.  However, in recent decades, there have been significant 
contributions to that body of knowledge by soil scientists such as Dr. Elaine Ingham and 
others.  This has been an affirmation of the humus/organic farming mind-set.  It has also 
provided a new term that is used to describe the whole of soil organisms and their 
interactions—the “soil food web.”  Among the contributions of this work are: 
 

• A better understanding of the specific interactions of soil micro-and macro-
organisms. 

• The importance of diversity in the soil on all trophic levels. 
• The association of different kinds of wild and crop plants with different populations 

of micro-organisms. 
• The reflection of those associations with plant succession. 
• The ability of plants to influence the make-up of microbial populations in their 

rhizospheres through substances exuded from the roots.    
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These and other findings have re-affirmed the philosophy and strategies of organic 
growing which include: 
 

• Diversifying crop rotations. 
• Minimizing tillage and cultivation. 
• Keeping the soil covered with crops, cover crops, residues, or mulch. 
• Adding organic matter. 
• Applying foliar sprays to stimulate root exudation. 
• Using customized compost and compost teas to inoculate soils for specific crops. 
• Reducing pesticide use. 

 
The National Organic Program Regulations prohibit the vast majority of synthetic 
pesticides.  In years prior to the establishment of organic standards and certification, 
synthetic chemicals were not completely shunned by all organic farmers.  Some growers 
never used any commercial chemicals, but others used them sparingly.  What these 
diverse, self-described organic farmers shared in common was the heritage of humus 
farming—that nurturing and feeding soil biology to nourish crops was the best approach to 
producing wholesome and sustaining agriculture. 
 
The contemporary decision to officially prohibit synthetic pesticides and fertilizers in 
organic farming probably stems from influences of the counterculture and environmental 
movements, beginning in the 1960s and 1970s.  These movements generated the large 
majority organic consumers at that time, and they expected strict standards for organic 
products.  As a result, the legislation creating a National Organic Program and mandating 
a single national standard naturally required that the prohibition on synthetics be an 
outstanding element of the regulation.   
 
There is growing recognition among organic proponents and the soil conservation 
community of shared goals.  This is leading to more support for organic farmers and 
ranchers in the forms of technical assistance and cost share programs.  Growers are 
encouraged to acquaint themselves with these and other resources.     
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Field Harvest Management of Vegetable Crops 
Jim Shrefler, Ph.D., Extension Horticulture Specialist 
Lynn Brandenberger, Ph.D., Food Crops Professor 

 
For purposes of this presentation, Field Harvest Management refers to practices and 
procedures that growers employ as they prepare for harvest, grading, storage and 
marketing of a vegetable crop.  The goal of Field Harvest Management is to provide a high 
quality and safe product that will please the customer.  The production of a nutritious and 
delicious vegetable crop requires a significant investment of planning, financial resources 
and time.  It is in the best interest of the grower and the customer alike to preserve fresh 
produce quality as much as possible until it reaches the consumers hands and the dining 
table.  A key to achieving this is to know and apply proper field harvest management 
practices, since using incorrect practices as harvest time approaches can render an 
otherwise excellent crop, unattractive, of poor quality, and possibly unsafe for 
consumption.  Finally, proper field harvest management may also have implications 
regarding storability, shelf life, and marketability of vegetable crops.   
Field Harvest Management is multi-faceted.  The following provides a breakdown of 7 key 
steps to the proper management of a crop as harvest time approaches.   
 
1. Reduce the chance of postharvest plant diseases.  Most vegetable crops will have 
at least a few diseases that can affect the crop under certain conditions.  Fortunately, 
there are few diseases that affect a large number of crops.  Growers should familiarize 
themselves with the diseases commonly found on the crops they grow.  When a plant 
disease is evident in a vegetable planting, try to identify it in order to determine the proper 
and accepted control and measures.  Your County Extension Office can provide the 
grower with access to plant disease identification specialists in Oklahoma.  Once a 
positive identification is made, determine and apply approve control and prevention 
methods in the future. It is not always a matter of using fungicides to prevent disease 
losses.   For example, Black Mold may develop under the outer scales of onions at harvest 
time.  Careful lifting of bulbs from soil and removal from the field can reduce the chance of 
infection by this disease.  Cure bulbs with warm, moving air and store in a dark and dry 
location at either ambient temperature or with refrigeration.  With cantaloupe or 
muskmelons the use of mulch to prevent direct contact of fruit with soil can help reduce 
fruit rot diseases.  Anthracnose infection of watermelon leaves is often accompanied by 
infection of the fruit which often appears initially as round, sunken lesions on the rind 
surface.  This disease can be prevented with properly timed fungicide applications which 
contribute to the maintenance of a foliage canopy as well as reduced fruit infection. 
 
2. Pay close attention to pesticide pre-harvest intervals.  Pesticides that are approved 
for use on fruits and vegetables have pre-harvest interval (PHI) information on the labels.  
The PHI refers to the minimum amount of time that must occur between final product 
application and harvest.  The PHI is not just a suggested amount of time.  As with all 
information provided on a pesticide label, it is the law and should be carefully adhered to.  
The PHI values are specific for pesticide products and for crops.  In other words, each 
pesticide product has its own PHI values.  In addition, for a given pesticide product, the 
PHI may differ for the various crops for which the product is approved.   
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3. Prevent foreign matter from causing crop contamination.  Produce can become 
contaminated as a result of things we apply, things provided by nature, things transported 
in irrigation water or things that settle out from the air above.  Specific examples include 
ashes, bird droppings, insect parts or fertilizer residues.  Although some of these are 
innocuous, some may pose a health hazard to the consumer and all of them can affect the 
appearance of the crop.  The grower should pay close attention and avoid using practices 
that may cause unnecessary crop contamination.  Managing fruiting crops to maintain 
adequate foliage is one means of protecting the fruits from exposure to contamination.  
The use of row covers and mulch can also help to keep produce clean.  
 
4. Provide suitable conditions for crop maturation and ripening.  Management 
practices such as irrigation, fertilization, shading and weed control can influence the 
quality of vegetables at harvest.  Excess fertilizer application, in particular with nitrogen 
sources, can suppress fruit set and favor some vegetable diseases and disorders.  For 
example, excess nitrogen levels can increase the incidence of blossom end rot in 
watermelon and infection by Botrytis in onions.  The shading that results from proper 
maintenance of adequate foliage is important for protecting fruits such as watermelon and 
tomato from sunburn.  Irrigation management as a crop approaches maturity is important 
for maintaining fruit appearance and eating quality.  Improper moisture management as 
fruits ripen can lead to fruit cracking and may influence fruit flavor.  On the other hand, 
inadequate moisture can result in reduced fruit sizing and lower overall yield.  Inadequate 
weed control in crops such as onions and lettuce can result in poor color development and 
a spindly appearance in lower regions of the leaves. 
 
5. Determine the desired or proper stage of crop maturity for harvest.   In some cases 
there is a concise rule of thumb for determining when to harvest, but that is not always the 
case.   Sometimes field conditions dictate when a crop should be harvested.  
Environmental conditions, such as temperature, can affect the maturation process and 
should be considered when deciding on harvest time.  High temperatures can cause 
tomato fruit to ripen such that the fruit shoulders do not develop proper color.  In this case, 
fruit should be harvested at breaker stage (30 – 60 % of fruit surface with a pink 
coloration) and placed in a temperature of about 68oF for final ripening.  This can also 
enhance the nutritional value by increasing the vitamin c content of fruit. 
The stage of maturity at the time of harvest can determine the options that a grower has 
for marketing a crop.  For muskmelons and cantaloupe, fruits harvested at full maturity 
have a very short shelf life and should be consumed within 2-3 days.  Melons harvested 
before full maturity will mature after harvest and will have a shelf life of about one week, 
which affords the grower more time to transport and market fruit.  At full maturity the stems 
of these fruits separate readily from the fruit, which is referred to as “full slip”.  Melons can 
be harvested at “half slip”, the point when about half of the stem to fruit attachment can be 
separated with a gentle push on the side of the stem.     
With certain vegetables maturity can refer to several distinct stages of plant or fruit 
development.  For example, bell peppers that have reached full size are ready to harvest 
for some purposes.  If left on the plant for a longer time they will gain additional weight as 
the wall thickens or may undergo a color change, characteristics that are desired for some 
markets.  The increasingly popular concept of baby vegetables is sometimes the 
harvesting of produce such as greens at an early stage of growth, possibly with modified 
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plant spacing that would only be useful for production at this harvest stage. Similarly, 
onions can be harvested not only as mature bulbs but prior to bulb formation for use of the 
leaves as well as during various stages of bulb development.  
 
6. Learn and practice proper harvest procedures.  The best practices to use are unique 
for each vegetable and sometimes vary even with certain varieties.  Growers should make 
it a point to learn the proper practices for their crops.  Examples of reliable sources of such 
information include: 

- Oklahoman’s Guide to Growing Fruits, Nuts and Vegetables.  This publication may 
be obtained through your Oklahoma County Extension Office. 
- 2016 Southeast US Vegetable Crop Handbook is available online at no 
charge.   http://www.thepacker.com/sites/produce/files/SEVegGuide_2016.pdf 
- Fact sheets on specific vegetables are available in Oklahoma State University 
County Extension Offices 

Some general practices that should be used with most produce are to use a knife or 
clipper when harvesting to avoid tearing or breaking fruits, stems and leaves.  Some 
exceptions are when harvesting produce such as cantaloupe that will slip, when the fruit 
peduncle (fruit stalk) breaks easily at a joint, or when the stem will break with an easy 
twist, as with some summer squash varieties.  Avoid stacking produce too deep as this 
can lead to bruising and punctures of fruits by stems.  Place fruits into boxes or baskets 
with care.  Pouring or dumping from one container to another at a distance can cause 
bruising. 
 
7. Use proper harvest-time handling methods.  It is important to always keep in mind 
that vegetables, before and after harvest, are living organisms.  Handle produce with care 
to avoid bruising and punctures.  Exposure to improper temperatures can have a negative 
impact on subsequent quality of produce.  Thus, it is important to ripen and store produce 
under recommended conditions that are developed based on research.  Although it may 
be gradual, quality generally begins to decline once produce is harvested.  Some 
exceptions are fruits that continue to mature after harvest, such as tomato and cantaloupe.  
Quality losses may take the form of water loss, green color loss (yellowing), sprouting, 
bruising, high respiration rates, mechanical damage and chill injury.  Temperature and 
relative humidity are two important factors for maintaining crop quality.  The following 
tables provide suggested temperature and relative humidity values to use for storing some 
popular vegetables. 
  

http://www.thepacker.com/sites/produce/files/SEVegGuide_2016.pdf
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Storage of Cucurbit Crops 
Vegetable Temperature (oF) Relative humidity (%) Storage life 

Cucumber 50-55 95 10-14 days 

Casaba 50 90-95 3 weeks 

Crenshaw 45 90-95 2 weeks 

Honeydew 45 90-95 3 weeks 

Cantaloupe 36-41 95 2 weeks 

Watermelon 50-60 90 2-3 weeks 

Pumpkin 50-55 50-70 2-3 months 

Summer squash 41-50 95 1-2 weeks 

 
Storage of Nightshade Crops 

Vegetable Temperature (oF) Relative humidity (%) Storage life 

Eggplant 46-54 90-95 1 week 

Sweet pepper 45-55 90-95 2-3 weeks 

Tomatillo 55-60 85-90 3 weeks 

Tomato breaker 55-70 90-95 1-3 weeks 

Tomato ripe 46-50 90-95 4-7 days 
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Storage of Okra, Potato, Sweet corn and Sweet potato 

Vegetable Temperature (oF) Relative humidity (%) Storage life 

Okra 45-50 90-95 7-10 days 

Potato (mature) -2 90-95 5-10 months 

Sweet corn 32 95 5-14 days 

Sweet potato 55-60 85-90 4-7 months 

 
 
Management of field heat at harvest is important for bringing harvested produce to 
optimum postharvest temperatures as quickly and as economically as possible.   Begin by 
harvesting as early in the day as possible.  Do not leave produce in open sun as this can 
quickly raise produce temperatures to damaging levels.  If it becomes necessary to 
harvest in the summer heat, try to cool produce as quickly as possible.  It is important to 
use an accepted method for the produce item in question.  Water and ice are used in 
some cases to achieve this.  However, be cautioned that placing hot fruits in cold water 
can damage fruit and introduce internal pathogens.  There are several additional pre-
cooling to methods that may be used to remove field heat.  One is the placement of 
produce in a refrigerated room.  This can be a slow process and it is best to insure that 
there is good air movement.  Keep produce lots in small volumes in order to expose all 
individual units to the cold air.  Evaporative cooling is another effective method that is 
particularly suited to dry climates.  Vented produce containers should be placed near the 
cooled air outlets to maximize produce item exposure to cooled air.  Hydro cooling is a 
procedure that uses cold water to cool produce.  It is fast and provides fairy uniform 
cooling but should only be used with crops that can be wetted.  Water should be clean and 
sanitized, often with bleach or other approved sanitizing agent used at the proper 
concentration.  Hydro cooling systems include designs that utilize immersion in cold water 
and cold water showers.   
Additional information on postharvest handling practices for small farms may be found in: 

Small-Scale Postharvest Handling Practices: A Manual for Horticultural Crops (4th 
Edition) – Univ. of California Post Harvest Technology 
Center http://postharvest.ucdavis.edu/libraries/Small-
Scale_Postharvest_Practices_A_Manual_for_Horticultural_Crops/ 

 
  

http://postharvest.ucdavis.edu/libraries/Small-Scale_Postharvest_Practices_A_Manual_for_Horticultural_Crops/
http://postharvest.ucdavis.edu/libraries/Small-Scale_Postharvest_Practices_A_Manual_for_Horticultural_Crops/
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Native Pollinator Presentation 
David Redhage 

The Kerr Center for Sustainable Agriculture, Poteau, OK 
 
The Kerr Center for Sustainable Agriculture has work to develop native pollinator habitat 
on the Kerr Center ranch, the horticulture farm and in the main office landscape.   
 
Numerous publications have been developed through an Oklahoma State CIG grant from 
NRCS.  The Xerces Society was a partner in the project.   
 
Publications are as follows: 
Native Plants for Native Pollinators 
Cover Crops for Beneficial Insect Pollinators 
Establishing Native Pollinator Habitat Organically 
Trees and Shrubs 1 & 2 
 
Native Milkweeds of Oklahoma 
Part of the project included growing native wildflowers in our greenhouse for planting out 
on the ranch and with project cooperators. Due to the long roots of many native 
wildflowers, containers and deep pots were used to encourage good root development.  
Seeds were scarified and stratified as needed. The project also incorporated native 
grasses which serve as hosts for skipper butterflies. Due to competition from introduced 
grasses we developed a list of shrubs and trees for pollinators. Recent concerns about the 
status of the Monarch Butterfly promoted us to look more closely at native milkweeds, the 
larval host of the monarch. Native bees also use milkweed flowers as a food source, so 
the plant helps all pollinators. Good germination of some milkweed species was achieved 
in the greenhouse, in particular Swamp Milkweed, Antelope Horns, Common Milkweed 
and the non-native tropical milkweed. However, most plants did not survive field planting.  
We are continuing to work on growing native milkweeds for seed production and as 
monarch habitat. 
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Vegetable Varieties 
Lynn Brandenberger and Kenda Woodburn 

Oklahoma State University Cooperative Extension Service 
 
Selecting high performing varieties of vegetables is a key consideration for both gardeners 
and for commercial vegetable farmers.  When considering which vegetable varieties to use 
selecting those with resistance to diseases common to that particular crop can reduce the 
need for applications of pesticides or in extreme cases may make it possible to grow that 
crop.  Oklahoma State has two fact sheets that can help when selecting vegetable 
varieties, HLA-6032 “Vegetable Varieties for the Home Garden in Oklahoma” and HLA-
6035 “Commercial Vegetable Varieties for Oklahoma”.  These two fact sheets will provide 
several choices for growers to consider and we would suggest that if there is space in the 
field or garden for on-site trials that more than one variety would be grown to help decide 
which varieties perform best at that specific location.  Variety recommendations are great 
things, but unless seed is available they are little use, for this reason OSU has researched 
web-based venders for varieties in the commercial and consumer vegetable varieties fact 
sheets to determine if the recommended varieties are available on-line.  If you plan to 
order seed either by phone or on the web be certain to order it early in the week so it can 
be shipped earlier in the week.  This is critical during months of the year when it can be 
hot since seed sitting on the loading dock can heat-up and kill the germination of seed that 
you’ve just paid good money for. 
 
Information is readily available on vegetable variety trials on-line at Oklahoma State’s 
Horticulture and Landscape Architecture department’s website 
at:  http://www.hortla.okstate.edu/research-and-outreach/research/vegetable-trial-reports. 
Why bother?  Well for one thing these trials are replicated trials that will provide folks 
selecting varieties unbiased information about the performance of a particular crop variety.  
Second, when searching through these reports look for trial sites that are near your 
location so that the varieties selected will likely be better adapted to your area.  Vegetable 
varieties are notoriously fickle in that they may be great performers at one location and 50 
miles down the road they might be poor performers. 
 
During the 2012-2015 seasons 16 different tomato trials were completed throughout the 
state.  Locations ranged from as far west as Woodward to Tulsa and Oklahoma City and 
many points in between.  Trials included determinant tomato varieties and focused on how 
well different varieties set fruit and yielded during the hot months of summer.  There were 
a few varieties in these trials that performed well in a number of locations, take a little time 
to study the Vegetable Trial reports publication MP-164 at the website given above to help 
you decide what tomato varieties you want to try at your location.  
 
Another basic part of being successful in growing vegetables is to have knowledge about 
the climatic needs of different vegetable crops and using this knowledge to produce during 
the best season for a particular crop species.  We often hear about folks that are direct 
seeding a heat-loving crop i.e. okra early in the spring and then wondering why the 
number of seedlings that emerge is so un-uniform.  Well it’s because the crop species 
“okra in this case” is totally out of its climatic element, okra loves heat, but suffers under 

http://www.hortla.okstate.edu/research-and-outreach/research/vegetable-trial-reports
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cold to cool conditions.  Vegetable gardeners and farmers need a basic knowledge on 
each crop they grow understanding not only climatic needs, but also fertility, water, 
potential pest problems, etc. so they can provide the crop what it needs. 
 
Trying new things is often a part of most folks gardening experience.  For something a little 
different Chayote should fill the bill.  This is a perennial cucurbit that will require moving 
the plant indoors during the cool months.  Trying something different each year is lots of 
fun and helps to keep gardeners excited about their gardening.  Through the years we 
have tried several new things including pak choy or bak choy, Chinese cabbage, carrot, 
brassica greens such as collard, kale, mustard, etc. anise, various herbs such as dill, 
rosemary, etc. the list is on-going.  The point is to enjoy learning about a new crop and you 
never know, you might find something fantastic. 
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Why Buy Mine? 
Lori Coats, Volunteer Coordinator 

Lcoats@myriadgardens.org  
Phone:405-445-7087 

 
On March 12, 2013, The Congressional Research Center released a report entitled: “The 
Role of Local Food Systems in U.S. Farm Policy” 
On page 2 of the report, It states:  
“In recent years, growing demand for “local” foods has raised the importance of direct farm 
sales and the marketing of locally grown foods within the U.S. agricultural sector.” 
“The popularity of and demand for local foods continues to grow. Survey results reported 
by the National Restaurant Association indicate that locally sourced meats and seafood 
and locally grown produce are among the top menu trends for 2012, followed by healthful 
kids’ meals and locally sourced foods and ingredients. Locally grown and organic foods 
are also expected to be among the trends with the greatest growth potential in the produce 
industry. Some major food retailers, such as Walmart, also have stated their intentions to 
increases their purchases of locally sourced produce and food from small and medium 
farmers, along with other steps intended to increase the availability of fresh fruits and 
vegetables to consumers.” 
 
“USDA reported that total farmers’ market sales were estimated to have exceeded $1 
billion in 2005. Products sold at farmers’ markets include conventionally produced farm 
products and so-called natural and locally labeled products, as well as organically certified 
products and other specially labeled products such as hormone or antibiotic-free and free-
range animal products.”  
 
Asparagus is Asparagus! 
So, Why Should Someone Buy Yours? 
For Most People There Are Only 2 Things to Sell:  1) A Product and 2) A Service 
But there is a third and it’s the Ace in the Hole:  An Experience 
 
Tell Your Story 
For the most part, people who shop at a Farmers Market have certain ideas about what 
they will find there. 

• Fresh Produce 
• Artisan Products 
• The Grower or Owner 
• Products Packaged by the Owner in an Environmentally Friendly Way 

 
There Are There for A Variety of Reasons 

• Support Local Farmers and Artisans 
• Believe Eating Fresh, Healthy Food is Important 
• Enjoy the Community Atmosphere 
• Informed Consumers Looking for Quality Goods 
• They Want to Hear the Story 

 

mailto:Lcoats@myriadgardens.org
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Quality 
You will always have a certain number of customers that walk up just by nature of sitting at 
the market.  But in order to keep them coming back to you, you MUST provide quality 
goods. 
 
Choose only the best produce to display and sell at your #1’s.  There is no harm in selling 
your #2’s just make sure that you package them that way. 
 
Find characteristics about your product that is superior to that of other vendors. 
Sweeter, Plumper or Finer Ingredients 
 
Be Honest – Period 
Create interesting packaging that tells a story. 
 
Marketing Matters 

• Take some time to create a booth that is pleasing and well-organized. 
• Try to create a “shopping space” for your customers. Arrange your booth so 

customers feel they can browse, look, and shop. 
• Create a cohesive feel for your booth. Choose a name that creates a local feel. Pick 

colors and a design that emphasize what you’re about. 
 
The Personal Touch 
Many of your customers want to feel a personal connection to you so help them do that by: 

• Wear a name tag or a shirt with your name on it 
• Ask your customers their names and try to remember them 
• Engage in conversation with them 
• Tell stories about your farm and your family 

When a customer feels that they have made a personal connection to you they are much 
more likely to return again and again. 
 
Be Pro-Active About Doing Things That Make it Easy for Your Customers to Get to Know 
You and to Love You! 

• Create a website 
• Create a Facebook page 
• Create a blog 

All of these are great places to show people pictures of your garden, farm, orchard, pets 
and to tell your story. 

• Pass out business cards  
• Send home a magnet 

Make it easy for your customers to find your phone number and email address. 
* Answer your phone and return emails! You are operating a business. 
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Create Great Produce/Product and A Great System 
• Once that you have established that your product or produce is better in some way, 

create desire by selling only quality product at higher value. 
• Many farmers market vendors discount their goods in the last few hours or minutes 

of the market period. 
• Savvy buyers are aware of this and will show up towards the end of the day to take 

advantage of the lower prices. 
• By that time, your produce/product has been sitting out for a longer period of time 

and is not in it’s prime condition. 
• You are now selling your hard work and once, high-quality produce/product for less 

money and sacrificing your reputation. 
• Instead of doing this, try to figure out how much you will actually sell during the time 

period that you will be there. 
• Bring only that much and no more. 
• Do not discount your merchandise at all. 
• Sell out (of quality product at full price) and then begin to advertise that, “When it’s 

gone, it’s gone”. 
• If you’ve done a good job creating a good product and a system of selling it, then 

people will be lining up to buy from you! 
 
Dress for Success and have some fun! 
 
Be a Problem Solver not a Problem! 
A big problem at farmers markets is vendors complaining about other vendors and causing 
problems for the market and market manager.  Sometimes you have to go-along to get-
along!   
If you don’t want to work within a community setting then don’t be a part of a market 
Work together with others with the pricing at your market 
Truly be happy with others success 
Speak kind words – Say 10 good things to every 1 bad  
Lend a Helping Hand 
Sometimes it is best to just keep it to yourself 
Gossip is BAD 
Competition is GOOD 
If you think that you can hide what your peers think of  
you from your customers you are wrong!   
Farmers Markets are good for: 

• Vendors 
• Customers 
• Communities 
• State  
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Elderberries – Using Native Oklahoma Varieties 
Brent Madding 

360 Farms 
 

1) Plant description and physiology 
2) Historical importance and uses 

Greek & Roman Culture 
Native American Culture 
European Culture 
1950’s US Cultivation 

3)  Current uses and research 
Field trials & research data 

4) Health and Nutrition Data 
Recent scientific research data 

5) Habitat and landscaping uses 
Increasing interest in urban/suburban areas 
NRCS programs 

6) Sustainable practices = biological diversity 
7) Overview of our farm 
8) Elderberry nursery 

Why and how 
9) Pests and diseases of the elderberry plant 

Our experience in Oklahoma 
10) Market potential and opportunities 

Wholesale to retail 
Product development 

11)  Q&A as time allows 
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Mineralizing Your Soil for Crop Vitality and Food Quality 
 

Steve Diver, Farm Superintendent, Horticulture Research Farm  
University of Kentucky, Lexington, KY 

 
Workshop Objectives       
 
Important of minerals & trace elements in plant and human health  
The three pillars of eco-agriculture 
Alternative soil testing laboratories   
Mineralizing programs for crop vitality and food quality 
 
Resources on Eco-Agriculture:  Albrecht 
 
The Albrecht Papers (Vols. 1-8). 1975-2015. William A. Albrecht, and Charles Walters, Jr.  Acres USA, 
Austin, TX.     

Volume 1.  Foundation Concepts   Volume 2.  Soil Fertility and Animal Health 
Volume 3.  Hidden Lessons in Unopened Books Volume 4.  Enter Without Knocking 
Volume 5.  Albrecht on Calcium   Volume 6.  Albrecht on Pastures 
Volume 7.  Albrecht on Soil Balancing Volume 8.  Albrecht on Human & Animal Health 

 
Hands-On Agronomy.  1993.  Neal Kinsey and Charles Walters.  Austin, TX.   352 p.  
The Biological Farmer.  2000.  Gary Zimmer. Acres USA, Austin, TX. 352 p. 
Advanced Biological Farming: Practicing Balanced Agriculture to Improve Soils & Crops.  2011.  Gary 

Zimmer and Leilani Zimmer-Durand.  Acres USA, Austin, TX.  241 p.   
The Farm as Ecosystem.   2014.  Jerry Brunetti.  Acres USA, Austin, TX.  352 p. 
Agriculture in Transition.  2000.  Donald L. Schriefer.  Acres USA, Austin, TX.  238 p. 
From the Soil Up.  2000.  Donald L. Schriefer.  Acres USA, Austin, TX.  274 p. 
The Art of Balancing Soil Nutrients: A Practical Guide to Interpreting Soil Tests.  2012.  William McKibben.  

Acres USA, Austin, TX.  245 p.  
The Ideal Soil v2.0: A Handbook for the New Agriculture.  2010.  Michael Astera.  SoilMinerals.com. 171 p.  
The Intelligent Gardener: Growing Nutrient Dense Food.  2012.  Steve Solomon.  New Society Publishers, 

Canada.  336 p. 
 
Resources on Eco-Agriculture:  Tiedjens 
 
More Food From Soil Science:  The Natural Chemistry of Lime in Agriculture.  1965.  V.A. Tiedjens.  

Growers Chemical Corp.  Milan, OH.  300 p. 
Does a Soil Acidity Test as Used in Soil Testing Laboratories Determine Our Calcium Need in Ohio Soil.  

1965.  V.A. Tiedjens.  The Ohio Journal of Science, 65(4): 227-233. 
 
Resources on Eco-Agriculture:  Reams 
 
The Anatomy of Life & Energy in Agriculture.  1989.  Arden Andersen.  Acres U.S.A., Austin, TX.  115 p. 
Science in Agriculture: The Professional's Edge.  1992.  Arden Andersen.  Acres U.S.A., Austin, TX. 370 p. 
Choose!  Life or Death: The Reams Theory of Biological Ionization.  1982.  Carey Reams.  Holistic 

Laboratories, Tampa, FL.  171 p.   
Mainline Farming for Century 21.  1991.  Dan Skow and Charles Walters, Jr.  Acres U.S.A., Austin, TX.  205 p. 
The Farmer Wants to Know.  1979.  Dan Skow.  International Ag Labs, Fairmont, MN.  25 p.  
The Farmer Wants to Know: Soil pH & Energy.  By Dan Skow.  International Ag Labs, Fairmont, MN.  27 p.   
Non-Toxic Farming Handbook.  1998.  Philip Wheeler and Ronald Ward.  Acres U.S.A., Austin, TX.  238 p. 
Nourishment Home Grown.  1992.  A.F. Beddoe.  Agro-Bio Systems, Grass Valley, CA.  299 p.   
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Resources on Eco-Agriculture:  Remineralization 
 
Rocks for Crops: Agrominerals for sub-Saharan Africa.  2002.  Peter van Straaten.  ICRAF, Nairobi, Kenya. 

348 p. 
Seawater Concentrate for Abundant Agriculture. 2012.  Arthur Zeigler.  Ambrosia Technology, LLC.   
Fertility from the Ocean Deep.  2012.  Charles Walters.  Acres USA, Austin, TX.  192 p. 
Sea Energy Agriculture.  2003.  Maynard Murray.  Acres USA, Austin, TX.  109 p.  
The Healing Power of Minerals, Special Nutrients and Trace Elements.  1997.  Paul Bergner.  Prima 

Lifestyles.  320 p. 
Remineralize the Earth |remineralize.org 
 
 
Soil Testing Laboratories  
 
Kinsey Agricultural Services (MO) Perry Agricultural Lab (MO) 
www.kinseyag.com    www.perryaglab.com  
 
International Ag Labs (MN)  Logan Labs (OH) 
www.aglabs.com     www.loganlabs.com  
 
Texas Plant & Soil Lab (TX)   Spectrum Analytic, Inc. (OH) 
texasplantandsoillab.com   www.spectrumanalytic.com  
 
 
Field Test Instruments 
 
Pike Agri-Lab Supplies (ME)  Agriculture Solutions LLC (ME) 
www.pikeagri.com    www.agriculturesolutions.com  
 
 
Eco-Ag Fertilizer Suppliers 
 
Earthwise Organics   Fertilizer Brokerage 
www.earthwiseagriculture.net   fertilizerbrokerage.com  
 
Lancaster Ag Products   Seven Springs Farm 
www.lancasterag.com    www.7springsfarm.com  
 
Agri-Dynamics    Fertrell 
www.agri-dynamics.com   www.fertrell.com  
 
Soil Minerals | The Ideal Soil Book 
Soilminerals.com  
 
  

http://www.kinseyag.com/
http://www.perryaglab.com/
http://www.aglabs.com/
http://www.loganlabs.com/
http://www.spectrumanalytic.com/
http://www.pikeagri.com/
http://www.agriculturesolutions.com/
http://www.earthwiseagriculture.net/
http://www.lancasterag.com/
http://www.7springsfarm.com/
http://www.agri-dynamics.com/
http://www.fertrell.com/
http://soilminerals.com/
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Organic Matter Management for Soil Health & Fertility 
 

Steve Diver, Farm Superintendent, Horticulture Research Farm  
University of Kentucky, Lexington, KY 

 
Workshop Objectives       
 
What is Soil Organic Matter (SOM)  
SOM in relation to Soil Quality & Fertility 
Vital role of Soil Biology 
Managing for SOM and Soil Foodweb “habitat”  
 
Soil Organic Matter  
 
Soil Organic Matter Components 

Living organisms: <5% —plant roots, fungi, bacteria, algae, protozoa, nematodes, worms 
Fresh residues: <10% — crop residues, sloughed roots, animal manures, microbial secretions 
Decomposing: 33-50%  — decaying leaves & stalks; partly recognizable & partially stabilized OM 
Stabilized SOM:  33-50% — transformed SOM, recalcitrant SOM, “soil humus” 

 
Soil Humus 

Humus is the end result of organic matter decomposition (break-down) and transformation (build-up) 
into…a complex, dark-brown, amorphous-heterogenous (non-crystalline, non-uniform) structure that no 
longer resembles the decaying matter of origin,…is resistant to further microbial decay, and….has 
chemical and physical properties of great importance to soils and plants.   

 
Humus Properties 
1. Humus particles bond to clay-silicate surfaces to form clay-humus complexes  
2. Humus stores and releases soil N 
3. Humus possesses buffering capacity 
4. Humus possesses cation exchange capacity 
5. Humus possesses anion exchange capacity 
6. Humus adsorbs pesticides and other agricultural chemicals 
 
On-Farm and Laboratory Tests to Assess SOM  
1. Standard soil test reporting %OM (dry weight basis) 
2. Colorimetric field test using sodium hydroxide/EDTA 
3. Reactive carbon field test using potassium permanganate (KMnO4) 
4. Pfeiffer paper chromatography method 
 
Soil Quality and Soil Health 

Soil quality is the capacity of a soil to function on a farm and thereby sustain productivity, maintain 
environmental quality, and promote plant and animal health   
 

Soil health is achieved by managing for balance between all three soil components:  
Physical, Chemical, Biological 

 
Functions of SOM 

Biological: Source of energy; Reservoir of nutrients; Soil-plant system resilience 
Physical:  Structure & stability; Water-holding capacity; Thermal property 
Chemical:  Cation exchange; soil pH; Binding of SOM to soil minerals  

 
Vital Role of Soil Biology 

“Soil microbial biomass is ‘the eye of the needle’ through which all organic material that enters the soil 
must pass”  
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Jenkinson, D.S.  1977.  The soil biomass.  New Zealand Soil Science News, 25:  212-218.     
 
Rhizosphere Benefits for Soil Microorganisms 

Root Excretions: Amino acids; Organic acids; Photosynthetic carbohydrates & sugars; Nucleic acids; 
Growth stimulants; Sloughed-off tissue 

 
Rhizosphere Organisms   

Rhizobateria and Symbiotic Mycorrhizal Fungi 
Soil microorganisms live in association with plant roots and excrete sticky substances, nutrients, and 
bioactive plant growth-promoting substances 

 
Soil Structure  

Influence of Aggregation vs Disaggregation (dispersion) on water infiltration vs run-off  
Mycorrhizal fungi improve aggregation through sticky glomalin & hyphal entanglement 

 
The Role of SOM in Soil Fertility 

Cation exchange capacity; Anion exchange capacity 
Slow-release fertility; Nitrogen mineralization 
Source of N, P, K, S, micronutrients 

 
Managing Organic Matter and Soil Foodweb “Habitat” 

Keep the Soil Covered (year-round) 
 Living crops, crop residues, living cover crops, killed cover crop mulches, organic mulches 

Feed the Soil (supply carbon & mineral foods)  
Green manures, cover crop roots, composts, “carbon pulses” (liquid fish, molasses), minerals  
(Ca, P, K, Mg, S)  

Reduced Tillage & Common Sense Tillage 
 Minimum-till, no-till, surface cultivation 
 Tillage with Humus Management = OK 
 Tillage w/out Humus Management = Avoid   

Bio-Complexity – Above & Below Ground 
 Cover crop mix, crop diversity, intercropping 
 
Cover Crop “Cocktail” Mixes  

Above-ground complexity influences diversity of below-ground root morphologies and plant-root exudates 
The fastest way to increase SOM is through humified compost and cocktail cover crops (plus mob grazing) 

 
Soil Foodweb Testing Laboratories  
 
Earthfort (OR)    Soil Foodweb-New York (NY) 
www.earthfort.com    www. soilfoodwebnewyork.com  
 
Soil Health/Solvita Tests   NRCS Soil Health Portal 
 
Woods End Laboratories  NRCS Soil Health 
www.woodsend.org    www.nrcs.usda.gov  
  

http://www.earthfort.com/
http://www.woodsend.org/
http://www.nrcs.usda.gov/
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Stimulating Your Soil with Compost Extracts and Microbial Inoculants 
 

Steve Diver, Farm Superintendent, Horticulture Research Farm  
University of Kentucky, Lexington, KY 

 
Workshop Objectives       
 
Key concepts:  Microbial Diversity Principle, MEND (Microbially-Enhanced Nutrient Delivery), and Soil 
Foodweb Roadmap 
Comparison of Aerated Compost Teas (ACT) and Liquid Compost Extracts (LCE) 
Selected Microbial Inoculants   
Equipment for Fertigation and Bio-Spray Application 
 
 
Microbial Diversity Principle 
 The population Density and complex Diversity of soil micro-organisms drives soil functions:   soil 

structure; soil moisture holding capacity; soil fertility; disease suppression; soil humus  
 
MEND—Microbially Enhanced Nutrient Delivery  

The higher the number and diversity of micro-organisms living on leaf (phyllosphere) and root 
(rhizosphere) surfaces, the more efficient utilization of foliar- and soil-applied nutrients 

  
Soil Foodweb Roadmap 

Above-ground plant succession is mirrored by a below-ground soil foodweb succession; plants 
encourage biological communities in the rhizosphere through root exudates; 30-50% of photosynthetic 
carbon substances are leaked into the soil environment to stimulate root-associated micro-organisms; 
early successional plants have bacterial-dominated soils, later-successional plants have fungal-
dominated soils.  Understanding this relationship is a road map to managing plant ecosystems with 
biology, such as liquid biological amendments.  

 
Compost Substrates are a Source of Extractable Biology 

Aerobic/thermophilic “bulk compost” and “vermicompost” are a rich source of microbial organisms, 
including bacteria, fungi, protozoas, and beneficial nematodes.  When vigorously agitated in water, these 
micro-organisms are dislodged from compost substrates and create a microbial-rich extract.   

 
Pathogen Inhibition Bioassay 

Phytophthora cinnamomi was used to inoculate two petri dishes in a pathogen inhibition bioassay.  In the 
control dish, the pathogen had no competition and thus grew over the agar plate.  In the treatment dish, 
worm compost extract inhibited and confined the growth of the plant pathogen.   This example illustrates 
the principle of biological control and microbial diversity; albeit, a petri dish is a simpler environment than 
soil. 

 
Liquid Biological Amendments (LBA)  

Bio-Augmentation:  Adding biology (e.g., compost extract, microbial inoculants) 
Bio-Stimulation:       Feeding and stimulating micro-organisms, for example  

     Bacterial-stimulating microbial foods: molasses, fulvic acid 
     Fungal-stimulating microbial foods: humic acid, crab shell, seaweed kelp 

 
Comparison of Aerated Compost Teas (ACT) and Liquid Compost Extracts (LCE)  

Compost Teas:  Agitate and dislodge biology; Aerate and feed biology; Aerate for 12 to 36 hours; 
Actively metabolizing biology; TLC to maintain quality; Use as soon as possible; Typical for foliar 
applications; Very active 
 
Compost Extracts:  Agitate and dislodge biology; Nothing more; Shelf stable for days to months; Some 
active, some dormant biology; Tank blend with ingredients and agitate prior to application; Typical for 
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soil applications; Some active biology, plus a reservoir of dormant biology that wakes up during growing 
season to perform functions  

 
Bio-Sprayer Technology 

Bio-sprayer technology is the adoption of standard agriculture spray equipment for the application of 
organic and biological tank mixtures for the purpose of adding and stimulating beneficial micro-organism 
and thereby encourage “ecosystem functions”  

 
 
Compost & Compost Tea Supplies 
 
Heirloom Soils (humified compost)    Other suppliers of bulk compost & worm castings in AR/OK 
Colcord, OK 
www.heirloomsoils.com  
 
Compostwerks! (NY)    Simplic-Tea/Keep it Simple (WA) 
www.compostwerks.com    www.simplici-tea.com  
 
 
Selected Microbial Inoculants 
 
SCD Probiotics (MO)    TeraGanix (TX)  
www.scdprobiotics.com     www.teraganix.com    
 EM mother culture & ag products         EM mother culture & ag products 
 
SumaGrow (MS)    Bio S.I. (TX) 
www.sumagrow.com     www.biositechnology.com  
 
SC-27 (AZ)     SP-1 (IL) 
www.naturalscience.us     www.agrienergy.net  
 
Pfeiffer Biodynamic Field & Garden Starter  Mycorrhizae Applications 
www.jpibiodynamics.org     www.mycorrhizae.com  
 
 
Resources on Compost Teas 
 
The Compost Tea Brewing Manual, 5th Edition.  Elaine Ingham, Soil Foodweb Inc.  2001.  79 p. 
www.nofanj.org/LiteratureRetrieve.aspx?ID=104151 
 
Tea Time in the Tropics: A Handbook for Compost Tea Production and Use.  2011.  Theodore Radovich and 
Norman Arancon. College of Tropical Agriculture and Human Resources, University of Hawaii.  70 p.  
www.sare.org/content/download/66749/944806/Compost_Tea_Manual.pdf 
 
 
  

http://www.heirloomsoils.com/
http://www.compostwerks.com/
http://www.simplici-tea.com/
http://www.scdprobiotics.com/
http://www.teraganix.com/
http://www.sumagrow.com/
http://www.biositechnology.com/
http://www.naturalscience.us/
http://www.agrienergy.net/
http://www.mycorrhizae.com/
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Companion Plants as Tools for Pest Management on Summer Squash 
Project Coordinator:  B. Kahn 

Cooperators:  E. Rebek, L. Brandenberger, K. Reed, J. Motes, W. Whitmore 
 
Introduction and Methods:  The concept of companion planting as a potential pest 
management tool has received some attention recently as interest in sustainable and 
organic vegetable production has grown.  However, the few published scientific studies 
have shown mixed results, and none have addressed squash bug management.  We 
conducted an initial study at the Cimarron Valley Research Station at Perkins in 2013.  In 
2014, we conducted another study at Perkins, plus on-farm trials at the Motes and 
Whitmore farms.  In 2015, we conducted a capstone study at Perkins, plus a second year 
of on-farm trials.  Transplants of ‘Lioness’ summer squash were planted in the field in May 
along with companion herbs as appropriate.  Counts were made of squash bugs on the 
squash plants at least once a week at all sites.  Squash were harvested regularly.  The 
basic experimental unit (Figure 1) was arranged in a randomized complete block design 
with 3 (2013) or 4 (2014 and 2015) replications per site.  Treatments were:  SR = early-
season vented clear plastic row covers over the squash, no herbs; SY = companion 
planting with white yarrow, no row covers; SF = companion planting with feverfew, no row 
covers; and SC = control, with no herbs and no row covers.  Treatments at Perkins in 2015 
included a control and four combinations of squash row arrangement and feverfew 
planting time, all with no row covers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results:  

Companion – 10” – Squash(2) – 10” – 
Companion 
        │                 │                           │ 
         18”              18”                        18” 
        │               │                           │ 
Companion – 10” – Squash(2) – 10” – 
Companion 
        │                  │                           │ 
         18”                  18”                        18” 
        │               │                           │ 
Companion – 10” – Squash(2) – 10” – 
Companion 
        │               │                           │ 
         18”              18”                        
18” 
        │               │                           │ 
Companion – 10” – Squash(2) – 10” – 
Companion 
        │               │                           │ 
         18”              18”                        
18” 
        │               │                           │ 
Companion – 10” – Squash(2) – 10” – 
Companion 
 
Figure 1.  One experimental unit. 
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2013.  Companion planting with feverfew reduced total (adult + juvenile) squash bugs by 
48% compared to the control across the monitoring period.  However, statistical 
significance could not be shown among the four treatments for total squash bug counts.   
 
2014.  Companion planting with feverfew significantly reduced total squash bugs 
compared to the control across the monitoring period at two of three sites.  Companion 
planting with white yarrow significantly reduced total squash bugs compared to the control 
across the monitoring period at one of three sites.  Row covers did not affect total squash 
bugs compared to the control across the monitoring period at the two on-farm sites.  The 
row cover treatment failed at Perkins.  Excessive humidity developed under the row covers 
and many squash plants died from the fungus Pythium. 
 
2015.  Statistical significance could not be shown among the four treatments for total 
squash bug counts at the two on-farm sites.  At Perkins, the four treatments involving 
companion planting with feverfew reduced total squash bugs by an average of 48% 
compared to the control across the monitoring period, but statistical significance could not 
be shown.   
 
Discussion:  Herbs reduced marketable squash yields compared to the control only once 
out of seven experiments (white yarrow at Perkins in 2014).  The squash usually 
overwhelmed the herbs.  Planting herbs two weeks ahead of the squash (Perkins, 2015) 
led to more robust herb plants, but required an extra day in the field and did not affect 
squash bug populations.   
 
Companion planting with white yarrow had few effects.  This herb also proved difficult to 
kill at one grower’s farm after the squash crop was finished.  Companion planting with 
feverfew showed a tendency to reduce squash bug populations, but results often were not 
statistically significant.  Plot-to-plot variation was high for squash bug data, making it 
difficult to detect statistically significant differences.   
 
We did not expect complete control with the herbs.  We hypothesized that companion 
planting would produce reductions in squash bug populations, or at least a delay in squash 
bug build-up on the squash crops.  However, after three years of research, we have 
concluded that companion planting with feverfew or with white yarrow inconsistently 
affects squash bug populations on summer squash.  Therefore, these strategies are not 
recommended to commercial producers. 
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Watermelon Cultivar Demonstration 
Jim Shrefler, Extension Horticulture Specialist 

Merritt Taylor, Agricultural Economics Professor 
Robert DeWitt, DeWitt Seed Company 

 
Growers should consider several factors when selecting watermelon varieties.  Plantings 
intended for commercial sales should use varieties requested by buyers if the crop is 
intended for shipping.  Even though a variety is popular with local consumers some do not 
ship well and have no demand in that market.   Similarly, local commercial sales should 
consider local demands.  It may be wise to use several varieties to spread marketing and 
production risks.  Farmers’ market growers should consider offering some options such 
fruit size and internal color.  Commercial melon cultivars range in weight from about 10 to 
30 pounds.  Many consumers prefer the convenience of a smaller melon for preparation in 
the kitchen.  Internal colors of red, yellow and orange may also help attract customers.  
 
There are numerous watermelon varieties available on the market.  Some of the reasons 
for such this availability are varied consumer preferences and market demands.  Fruit type 
needs are also important as certain types of melons are needed by certain markets, such 
as seedless melon in the fresh cut and food service industries.  Grower capability can also 
be a factor in only those selling in lower profit margin situations may not be able to justify 
the use of some of the more costly hybrids.  Disease resistance attributes vary with 
cultivars making this a priority for some producers.  Finally, several companies are in the 
business of developing watermelon cultivars which results in seed industry competition 
being a driving factor in the development of new melon varieties.  
 
Growers will likely consider several watermelon variety attributes as they proceed with 
selecting those to be used.  Some of the more obvious factors are rind color, rind striping, 
fruit shape, size and seeded or seedless.  Other factor that should also be considered are 
internal color, texture, flavor, seed size and disease resistance.  In order to gain local 
experience and side by side comparison of some watermelon cultivars that producers may 
consider a variety demonstration was conducted during the summer of 2015 at the Wes 
Watkins Agricultural Research and Extension Center at Lane, Oklahoma in Atoka County.  
Eleven watermelon varieties were chosen for being of possible interest to local producers.  
For each variety there were three, thirty foot long plots which were randomly located within 
the trial area.  All watermelon varieties were planted by direct seeding (i.e. not 
transplanted) which is generally recommended for seeded, but not for seedless 
watermelon.  Due to heavy rainfall at the time seed were germinating and emerging some 
replanting was needed due to excessively wet conditions which can interfere with normal 
seedling establishment.   
 
Planting and crop development details are as follows.  Soil was disked and bedded on 
June 1 and seed sown on June 10.  Previous soil tests indicated adequate fertility levels 
and no preplant fertilizer was applied.  Seedling emergence began June 14.  Over a six 
day period, beginning on June 13, there was 5 inches of precipitation.   Overall, about 10% 
of plants did not establish successfully and additional seed were sown on June 20 to 
complete the stand.   
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Most extensive replanting was needed for the only seedless cultivar.  This is an example 
of the typical difficulty associated with the establishment of seedless varieties which, for 
this reason, are generally planted using transplants.   
 
Management practices that were employed included tilling between beds before vines 
began to run.  Broadleaf weeds were removed by hand hoeing as needed and a post 
emergence grass herbicide was used to control crabgrass and bermudagrass.  No 
insecticides or fungicides were applied as there was little evidence of pest infestation 
during much of the crop cycle.   After the initial wet period ended there was no additional 
rainfall until well into the period of fruit maturation.  At this time some foliar disease lesions 
became evident in localized areas of the crop.  Soon after a rainy period of several days 
duration the disease became more aggressive and symptoms indicated the disease was 
likely downy mildew.  Interestingly, a commercial watermelon planting located in 
McCurtain County also had a late season infestation of this disease.   Growers may be 
interested to know that information on developing regional infestations of downy mildew is 
freely accessible at the cucurbit downy mildew forecasting website 
at http://cdm.ipmpipe.org/ and this can be a useful resource for determining whether to 
apply a protectant fungicide.  In the case of this trial, the disease incidence occurred late 
enough that melon production was not greatly affected.  This disease does not directly 
affect fruits, as does another common foliar fungal disease of watermelon called 
anthracnose, and therefore a fungicide application is not needed to protect the fruits from 
disease.    
 
Mature fruits were ready for harvest in late August.  A principal problem, and one that 
growers are often faced with, is fruit damage from animals such as coyotes, crows and 
possibly others.  The fruits of some varieties seemed to be attacked more frequently than 
others although none were avoided completely.  Because of the damage that occurred it is 
not possible to provide an accurate numerical measure of the yields of the eleven cultivar 
used in the trial.  Some observations on the performance of the cultivars and factors to 
consider when selecting these are as follows.   
 
1. Jubilee was the variety that produced the largest fruit.   
 
2. Black Diamond produced moderate sized round fruits.  It was among those with the 
largest seeds.  This watermelon is popular in southeastern Oklahoma as it is a recognized 
name. 
 
3. Charleston Gray vines were of the most durable and had the most extensive vines late 
in the season.  It also produced abundant grayish green color fruit with an elongated but 
tapered shape, an indication that the population of pollinators may have been less than 
optimal.   
 
4. There were few fruits of Crimson Sweet available for evaluation because it was one of 
the most often damaged by animals.  Melon shells were often found with all the internal 
flesh consumed. 
 
5. As with Crimson Sweet, Starbright was frequently eaten by animals.   

http://cdm.ipmpipe.org/
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6.  With Delta the vines declined earlier than many of the other melons.  This was 
surprising as this cultivar has been used in nearby plantings in recent years and has 
generally performed well.   
Good yields and fruit quality in past years 
 
7.  Vista had durable vines but the number of fruit was not very great.   
 
8. Sugar Baby produced abundant fruit which are small but generally uniform in size.  With 
this melon it was difficult to determine when they are ripe.  Animals also ate some of these 
but due to the large number of fruit many undamaged fruit remained.  One drawback to 
this melon is the large number of small seed within a small fruit.   
 
9. Yellow Shipper produced few fruit so there was little opportunity to evaluate its 
attributes. 
 
10.  Sentinel produced  
After the initial early fruit set there was few fruit to evaluate later on.  
 
11. The triploid seedless melon SV0258WA had durable vines and abundant fruit.  
Triploids normally may have an occasional seed but this one had more seeds that would 
normally be expected in a seedless watermelon.   
 
These results provide some indication of how different watermelon varieties may perform.  
Because this is a single trial, and many factors can influence the productivity of a given 
variety, variety selection decisions should not be based entirely on these results.   
 
Additional resources to consider when selecting watermelon cultivars include: 
 
OSU Factsheet HLA-6236, Watermelon Production 
 
OSU Factsheet HLA-6035, Commercial Vegetable Varieties for Oklahoma 
 
2016 SE US Vegetable Crop Handbook (available online at no charge) -  Download at:   
http://www.thepacker.com/sites/produce/files/SEVegGuide_2016.pdf  
  

http://www.thepacker.com/sites/produce/files/SEVegGuide_2016.pdf
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My Experience as a Hoop House Market Gardener in SW Oklahoma 
Billy Penick 
Sterling, OK 

 
My name is Billy Penick. I am employed full time as an electrician at Fort Sill in Lawton. I 
supplement my income growing vegetables. I also operate a custom pecan cracking and 
shelling business.  
 
For the past 10 years I have participated in the Lawton Farmers. Initially I used traditional 
cultural methods to grow produce. In 2006 I qualified for participation in the ODAFF 
Plasticulture program. The combination of raised beds, drip irrigation, and plastic mulch 
increased yields and reduced my weeding expense. I was able to grow a quality product 
but had no advantage over the competition because I was marketing my crop at the same 
time as other growers.  
 
In 2009 I contacted Steve Upson, a horticulture consultant with the Noble Foundation, for 
information on hoop house growing. Mr. Upson assured me I could achieve a 4 week head 
start over the competition growing in a hoop house. He recommended I transition to hoop 
house production over a period of several years in order to master the growing technique 
and minimize the financial risk associated with purchase of a hoop house.  
 
I applied for an ODAFF Farm Diversification grant and was awarded a $3500.00 matching 
grant to purchase two hoop houses. My first hoop house, a used 30-foot X 96-foot gothic 
style structure was erected in 2009. The only complaint I have with this house is the 
tendency for the plastic cover to flap excessively during windy weather. I equipped the 
house with permanent raised beds constructed using 2-inch by 12-inch lumber.  
 
A second structure, a 24-foot X 96-foot Quonset structure was erected in 2010. This house 
was also equipped with permanent raised beds. 
 
Both houses are used primarily for tomato production. From the beginning I was 
impressed with the earliness, quality and yield of fruit grown in the hoop houses compared 
to field grown tomatoes. The advantage of the hoop house system compared to field 
production was clearly evident in 2011.  Due to the drought and record high temperatures, 
all field grown tomatoes in SW Oklahoma failed to produce a crop. My March planted hoop 
house tomato plants set a good crop of fruit prior to the onset of hot weather. 
Consequently, I was the only grower at the Lawton Farmer’s Market with tomatoes to sell. 
I grossed $9,000.00 in tomato sales during 2011.  
 
In 2012 I decided to erect more hoop houses in an effort to meet the increasing demand 
for my tomatoes. Concerned about the escalating cost of hoop houses cutting into my 
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profit margin, I visited with Mr. Upson about strategies for lowering hoop house cost. He 
recommended using salvaged oil field poly pipe to fabricate hoops.  I acquired several 
thousand feet of used 2-inch SDR-11 poly pipe in the Lawton vicinity at no cost and used 
the pipe to construct a 17-foot X 96-foot X 12.5-ft high hoop house. Unfortunately the 
structure was not strong enough to withstand an Oklahoma windstorm and collapsed not 
long after it was built. 
 
I did not want to abandon the idea of using poly pipe due to its low cost and ease of use so 
I began looking for a larger pipe size. A friend of mine had a supply of used 3-inch SDR-11 
poly pipe. He gave me enough pipe to construct several 17-foot wide houses. I currently 
have these structures covered with shade fabric and use them for summer production.  
 
The varieties I chose for my initial hoop house tomato crop included Mountain Spring and 
Florida 91. These varieties continue to be serve as my primary varieties because they 
yield well and draw rave reviews form my customers.  
 
I fertilize based on soil test results and a fertigation schedule. I inject soluble fertilizer 
through my drip irrigation system once a week. A sprayer pump powered by a 12 volt 
battery serves as my injector.  
 
Growing in hoop houses is not without its challenges. My hoop houses are located a few 
hundred feet off a highway. In 2012 the tomato plants were damaged as a result of 
herbicide drift. The source of the drift was most likely a road side weed killer application. 
The plants recovered but the experience was certainly stressful on me not to mention the 
tomato crop.  

In April 2013 I experienced my first major freeze emergency. The forecast called for the 
temperature to fall into the mid 20’s. I did not have any row cover on hand so I decided to 
use 32 ounce Styrofoam cups. The cups were large enough to place over the plants 
without breaking the main stem. The cups worked as well as expected as I did not lose a 
plant.    

From the beginning I fought to keep spider mites under control in my hoop houses. Initially 
I used Kelthane applied with a pump-up hand sprayer but had limited success. After 
consulting with Mr. Upson I switched to using stylet oil. I was spending several hours a 
week making spray applications so I made the decision to purchase a back pack mist 
blower during the summer of 2013. In retrospect it proved to be one of the best 
investments I’ve ever made. The mist blower has significantly reduced pesticide 
application time and I’ve achieved a higher level of pest control due to better coverage.  
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Soon after I purchased a mist blower the grasshopper population in my hoop houses 
exploded. I used the mist blower to apply a synthetic pyrethroid and quickly dispatched the 
hoppers. I also covered the roll up side vent openings on each house with shade cloth to 
create an insect screen. The screen, while not 100 percent effective, does reduce the 
frequency of spray applications.  

Typically I experience little to no foliage blight on my hoop house tomatoes. 2015 was an 
exception. The record rainfall and increased humidity resulted in an outbreak of Early 
Blight. In an effort to manage the disease I made several fungicide applications using 
Daconil.  

Demand for local grown tomatoes was exceptionally high in 2015 due to the record 
rainfall. The majority of backyard garden tomato production was wiped out due to flooding. 
Thanks to my hoop houses I was able to supply the market with fresh tomatoes. During 
peak production I regularly took 1200 pounds of tomatoes to the market twice a week. I 
realized record tomato sales in 2015.  
 
The demand for locally grown fruit at the Lawton Farmer’s Market is tremendous. Growing 
peaches in Southwest Oklahoma, like the rest of Oklahoma, is a risky business due to late 
killing freezes. I began to investigate the opportunity of growing peaches in a protected 
structure in late 2014. After consulting with Mr. Upson, I decided to grow peach trees in 
containers which could be moved into the protective confines of a hoop house during 
freezing weather. Portable heaters will be installed to keep the air temperature above 
freezing. When not used for protecting the peach crop, the house will be used for 
vegetable production. 

Because I needed a location that offered all weather accessibility in order to transport the 
containerized trees, I chose a two acre abandoned well site with a gravel surface as the 
location for my container peach enterprise. The site is located a few hundred feet from my 
existing hoop houses. Construction on the 30-foot X 130-foot house began in the summer 
of 2015 and will be completed in 2016.  

I purchased an assortment of peach varieties with varying ripening dates from a local 
nursery in the spring of 2015 and transferred them to 30 gallons containers for growing the 
remainder of the season. In order for the hoop house to accommodate as many trees as 
possible, the trees are being trained to a perpendicular-V branching structure. I plan on 
moving them to a larger permanent container this winter.  

The jury is still out on whether my container peach project will be profitable. The thought of 
selling premium peaches for premium prices on a consistent basis is definitely worth the 
effort. 



  

[125] 
 
 

Increasing Seed of Traditional Native American Crops 
Joshua Ringer, Lynda Carrier, Lynn Brandenberger, Justin Moss 

Oklahoma State University Horticulture and Landscape Architecture Department 
 

Introduction:   
A partnership was developed with the Mvskoke Creek Sovereign Foods Initiative (MSFI) 
and the Choctaw Nation in order to develop research that helps identify promising 
indigenous varieties, identify the main constraints to production, and develop efficient 
irrigation methods for use with these crops. The purpose was to provide production 
information to help Native American small holder farms produce legumes and other 
specialty crops for farmers markets, farm to school programs, and local food markets. Our 
primary goal was to help sovereign nations seed preservation groups preserve, produce, 
and improve their native varieties for cultural and economic purposes. The project was a 
way in which the Oklahoma State University Horticulture and Landscape Architecture 
Department could play a part in the growing agricultural plans of Sovereign Nations in 
Oklahoma.  
 
The purpose of the seed increase trial was to grow a mixture of selected crops (increasing 
seed) in order that indigenous seed are available for research plantings during the 2016 
summer growing season. A second purpose of the seed increase study was to describe 
some of the growing characteristics of the indigenous crops from the seed increase trial. 
 
Methods and Materials:   
Several crop species which included a mixture of traditional Native American seeds were 
made available by a Native American seed saver. Crop species included seeds of four 
corn varieties:  Binger Blue; Raccoon Corn; Yellow Flint; Chickasaw, three cucurbits: 
Water melon; Wichita Squash; Indian Pumpkin, and three legumes Cow pea, bush bean 
and red bean. A material transfer agreement was signed with the Native American Seed 
Saver in order to clarify ownership of the seed sources. Because of the small amounts of 
seed for several of the varieties half of the seeds were saved back from each seed lot in 
case of crop failure. 
The different corn varieties were planted at different sites to prevent cross-pollination of 
these open-pollinated corn varieties. Two OSU research sites were included in the project 
(Plant Pathology/Entomology Research Station and Cimarron Valley Research Station) 
and two non-OSU sites were also included (1 site near Stillwater and 1 site near Mulhall, 
OK).  
 
The corn varieties were planted with 3’ row centers with 12’’ between seeds. Due to the 
differing numbers of seeds there were differing planting amounts ranging from 14 to 30 
seeds per row. Corn was planted in four rows to encourage good pollination. The cucurbits 
were planted using 6‘ row centers with 2.5’ between seeds. The legumes were planted 
using 3’ row centers with 3’’ between seeds. 
  
At the Plant Pathology/Entomology Research Station site Chickasaw Corn, Indian 
pumpkin, and Hidatsa Indian Red Bean were planted. At the Cimarron Valley Research 
Station site Yellow Flint Corn, Wichita Squash, and Pottawatomie Pea was planted. At the 
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Non-OSU site near Stillwater Binger Blue Corn and Arikara Yellow sand Hill (bush bean) 
was planted. Planting ranged from June 3 – 11, 2015. 
 
The pre-plant fertilizer treatment was 25 lbs. actual N (46-0-0). The pre-plant pre-
emergence herbicide treatment was Dual Mangum®. Automated Drip irrigation was set up 
at each of the sites so that sufficient water would be received. 
 
Results and Discussion:  
Planting was late due to the availability of seeds and researcher logistics. In spite of this, 
heavy rains that occurred in April and May would have caused difficulties for the legumes 
but would have benefitted the corn and cucurbits.  
Due to potential cross pollination with other cucurbits the Wichita squash plot plants were 
transplanted from the Cimarron Valley Research Station site to the Non-OSU site near 
Stillwater. The transplanted squash plants adjusted well to the new site and potential 
cross-pollination was averted. 
 
Problems encountered during the growing season included grazing from deer and rabbit. 
Electric fencing powered by solar chargers was utilized at the Plant Pathology/Entomology 
and Cimarron Valley Research Station sites to minimize damage. The main crops affected 
were corn and legumes. The Indian Pumpkin showed signs of rabbit or deer incisor marks 
but no damage to the plant. The non-OSU site near Mulhall was not fenced in and the 
Raccoon Corn and Crowder Pea plots experienced total loss. Watermelons were not 
affected. 
 
The goal of the seed increase project was to have at least 1,000 seeds of each species 
and valuable information to share with Native American Producers. Of the Corn varieties 
the Yellow Flint and Chickasaw corn produced more than 2,000 seeds. Both of these corn 
varieties demonstrated interesting colors and variation within the gathered seeds. This 
was promising considering that small scale indigenous variety production will need to have 
interesting characteristics in order to demand a higher market value. The Binger Blue grew 
slowly and produced only 5 seeds, likely due to high temperatures during seed-set. The 
Raccoon corn was destroyed at the site near Mulhall by rabbit foraging. 
The watermelon seed production was prolific with 79,000 seeds recovered with an initial 
planting of 42 seeds. These watermelons are not as high in sugars as typical improved 
varieties. The Indian Pumpkins produced bright orange flesh and 21,000 seeds out of 80 
planted seeds. The Pottawatomie Pea produced 16,500 seeds out of 200 planted seeds.  
 
Conclusions:   
This trial showed that increasing seed for Native American seed savers requires careful 
attention to cross-pollination issues and to animal predation. The authors will utilize the 
increased seed for studies to be conducted in 2016. Excess seed was returned to the 
Native seed saver who provided the seed for the trial as per agreement in the MTA. 
 
Acknowledgements:  The authors want to thank Plant Pathology, Cimarron Valley 
research station, and private collaborators for support, maintenance, and care of this trial. 
Special acknowledgement is given to Lynda Carrier for maintaining the study throughout 
2015. 
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Pumpkins Following Winter Cover Crops 2015 
Cimarron Valley Research Station 

Lynda Carrier and Lynn Brandenberger 
Oklahoma State University 

 
Introduction:  Organic matter (O.M.) is a key ingredient to healthy soils since it helps to 
glue soil particles together (aggregation) stores and releases nutrients, creates channels 
for air and water in the soil, and provides feed stocks for soil organisms such as beneficial 
fungi, bacteria, and worms.  Many soils in the southern plains have O.M. levels below 
0.5% which creates problems for continual production of annual crops.  Soils with 
adequate levels of O.M. will be more productive and will recover faster from the natural 
wear and tear of crop production.  Cover crops are one means of improving soil quality for 
Oklahoma vegetable producers.  One advantage that cover crops have over manures, 
composts, etc. is the much lower risk of food safety problems compared to animal 
manures or even some types of compost.  Objectives for this multi-year study are to 
determine if increases in soil O.M. can be made with winter cover crops proceeding 
summer vegetable crops and what combinations of cover crops and summer vegetables 
will be compatible with one another. 
 
Methods and Materials:  Four winter cover crop treatments included hard red winter wheat 
(Triticum aestivum L.), crimson clover (Trifolium incarnatum), and Austrian winter pea 
(Pisum sativum arvense), a combination of crimson clover with Austrian winter pea, and a 
non-planted control was also included in the study.  Prior to fall seeding of cover crops, 
weeds were controlled for the entire plot area using 41% glyphosate at a rate of 3 quarts 
per acre.  Plots were direct seeded using a Great Plains no-till grain drill on October 8, 
2014 in plots that were 45’ in length and 9’ wide.  Seeding rates were 75, 15, and 75 lbs. 
per acre for wheat, crimson clover, and Austrian winter pea, respectively, with the 
combination treatment using the same seeding rates for clover and pea as the single 
species plots.  No supplemental irrigation was provided for the cover crop treatments 
which depended entirely upon natural rainfall for germination and growth.  The study was 
arranged in a randomized block design with five replications. 
 
All cover crop plots were terminated on 5/13/15 using a combination of Poast (sethoxydim 
at 2 pts./acre) + glyphosate at 3 qts./acre + ammonium sulfate at a rate of 8.5 lbs./100 
gallons of spray volume.  Following herbicide burn-down each plot was mown with a 
brush-hog and strip-tilled with a 6’ wide rototiller down the center of the 10’ wide plot space 
on 6/02/15. Soil samples were collected from each plot on 6/05/15. All plots were rototilled 
a second time on 6/22/15 then bedded up using a mulch layer/bedder while laying a single 
drip irrigation tape per row center, but no mulch was applied.   Each plot was direct 
seeded to Mustang PMR hybrid pumpkin with 20 feet between row centers, 2.5’ spacing 
between planting spaces where two seeds were planted down the row on 6/23/15.  A 
preemergence herbicide application was made over the top of the seeded beds on 6/24/15 
using Sandea (halosulfuron-methyl) at 0.024 lbs. a.i. per acre.  Irrigation was started 
following the herbicide application to incorporate the herbicide and initiate seed 
germination.  Crop nutritional needs were met with the application 50 lbs. of nitrogen/acre 
from urea (46-0-0) on 7/20/15 and one application of 20-20-20 water soluble fertilizer (3 
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lbs.) applied once on 8/11/15 through the drip system for a total of 52 lbs. of nitrogen per 
acre.  Disease control was managed by alternating applications of Bravo (chlorothalonil) 
and Quadris (azoxystrobin) fungicide for disease control every 10 to 14 days.  Insect 
control measures were taken primarily for control of squash bug (Anasa tristis) alternating 
applications of Asana (esfenvalerate), Warrior (lambda-cyhalothrin), PermaStar 8 
(permethrin), and SpinTor (spinosad).  Pumpkins were harvested on 9/25/15 and again on 
10/15/15. During each harvest individual pumpkins were weighed to determine an overall 
plot yield and to determine number and weight of fruit per plot.  
 
Results and Discussion:  Marketable yield ranged from a low of 17,642 to a high of 21,181 
lbs. of fruit per acre (Table 1).  The highest yielding treatment was the winter pea-crimson 
clover mixture, but there were no significant differences in yield between treatments.  Fruit 
number per acre did not vary between treatments, but ranged from a low of 1,234 for the 
wheat cover crop to a high of 1,512 fruit per acre for the winter pea-crimson clover 
mixture.  Average weight per fruit ranged from 13.7 to 15.9 lbs. per fruit with the crimson 
clover only cover crop having the highest weight. 
 
No differences were observed for pH, N-P-K between the cover crop treatments from 
results of the soil samples taken (Table 2). There were differences between treatments in 
the level of organic matter found.  Organic matter ranged from a low of 1.63% for the 
winter fallow-no cover crop treatment to a high of 1.91% for the winter wheat treatment.      
Conclusions:  Preliminary work in 2014 indicated the need for some tillage for crop 
establishment when compared to the no-till method that was used. Based upon 2014 
results this year’s study incorporated the use of strip-tillage and a preemergence herbicide 
application for early season control of weed species during crop establishment. Although 
not mentioned above, this worked much better and reduced hand hoeing considerably.   
Yields did not vary between treatments, but there was a tendency for reduced growth and 
yield with the winter wheat cover crop.  In two of the three yield measurements taken i.e. 
overall yield and number of fruit per acre the winter wheat treatment was lowest. The 
authors hypothesize that this is likely due to the tie-up of nitrogen in the wheat cover crop 
versus the other cover crops which were winter legumes.  That said, when reviewing the 
soil test data this is possibly borne out by the lower level of nitrogen in the soil test report, 
although again this wasn’t significantly lower than the other treatments. 
 
During the study the biggest challenge that was faced was control of squash bug.  The 
reader probably understands this by the number of compounds that were used for control 
of this insect pest.  Although the crop did sustain damage from squash bug, control 
measures were effective enough to allow for a reasonable yield from the plots in the study. 
 
In conclusion, the pumpkin crop appeared more vigorous and did have a tendency to yield 
slightly more when winter legumes were used as cover crops compared to winter-wheat, 
but if increasing soil organic matter is the issue, then the winter wheat cover was the 
treatment with the highest level of organic matter in the study.       
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Acknowledgements:  The authors want to thank Cimarron Valley research station for 
support, maintenance, and care of this trial.  We would also like to thank Eric Rebek for 
advice concerning squash bug control. 
 
Table 1.  2015 Winter cover crop pumpkin study, Perkins, OK.  Harvest on 9/25/15 and 10/15/15. 

Treatment Yield (lbs./acre) Number fruit/acre Average wt. (lbs.) 
No Cover 18,742 a z 1,367 a 13.8 a 
Austrian Winter Pea 20,837 a 1,464 a 15.3 a 
Crimson Clover 20,634 a 1,331 a 15.9 a 
Winter wheat (HR) 17,642 a 1,234 a 14.5 a 
Winter Pea/Crimson Clover mix 21,181 a 1,512 a 13.7 a 
z Numbers in a column followed by the same letter exhibited no significant differences based on 
Duncan’s Multiple Range Test where P=0.05. 
 
 
Table 2.  2015 Winter cover crop soil test results.  Samples taken on 6/5/2015, Perkins, OK 

  (lbs./acre) (%) 
Treatment pH N P K OM 
No Cover 6.4 a z 28.8 a 29.6 a 366 a 1.63 b 
Austrian Winter Pea 6.4 a 26.8 a 26.8 a 351 a 1.80 ab 
Crimson Clover 6.4 a 28.8 a 27.2 a 353 a 1.72 ab 
Winter wheat (HR) 6.6 a 16.0 a 26.8 a 389 a 1.91 a 
Winter Pea/Crimson 
Clover mix 6.4 a 28.6 a 24.4 a 342 a 1.72 ab 
z Numbers in a column followed by the same letter exhibited no significant differences based on 
Duncan’s Multiple Range Test where P=0.05. 
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Organic Pest Management for Vegetable Crops 
Eric J. Rebek 

Associate Professor and State Extension Specialist 
Department of Entomology and Plant Pathology, Oklahoma State University 

 
Organic Options for Pest Management 
Integrated Pest Management (IPM) Strategies 

• Cultural control 
• Biological control 
• Physical/Mechanical control 
• Regulatory (legal) control 
• Chemical control (OMRI approved) 

 
Cultural Control 

Prevention: avoiding pest problems by modifying growing practices 
• Crop rotation to break pest cycle 
• Insect (and disease) resistance/tolerance 
• Polyculture 
• Trap crops 
• Sanitation 

 
Crop Rotation 

• Corn rootworm (Diabrotica spp.) – eggs in soil 
o Avoid corn following corn 
o Note: Populations of Western corn rootworm and northern corn rootworms 

have adapted to corn-soybean rotations 
• Wireworms – larvae in soil 

o Avoid highly susceptible crops (e.g., root crops, corn, melons) following 
grassy sod or small grains 

o Note: Some species remain as larvae for 3-6 years 
• White gubs (Phyllophaga spp.) – larvae in soil 

o Avoid corn, potatoes, strawberries following grassy sod 
o Note: some species remain as larvae for 2-3 years 

• Colorado potato beetle (Leptinotarsa decemlineata) – adults in soil 
o Avoid repeated plantings of tomatoes, potatoes, or eggplant 
o Note: great distances and barriers to movement may be needed for 

adequate control 
 
Insect Resistance/Tolerance 

• Insect-resistant crop varieties 
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o Bt corn 
o Transgenic resistance to caterpillars (e.g., corn earworm) 

• Glandular-haired alfalfa 
o “Hairy” stems of certain alfalfa varieties inhibit potato leafhopper 

 
Polyculture 

• Intercropping, cover crops, etc. 
• Crop diversification can: 

o Reduce attractiveness of crops to pests that specialize on certain crops 
 Plant Apparency Hypothesis 

o Increase abundance and diversity of natural enemies that feed on pests 
 Natural Enemies Hypothesis 

 
Trap Crops 
• Non-crop plants more attractive to pests than cash crop 
• Interplanted within crop or around perimeter of crop 
• Sorghum and sunflower – leaf-footed bus in southern tomatoes 
• Mustand – harlequin bugs in collards and other cole crops 
• Wide variety of species – stink bugs in many cash crops 
• Hubbard squashes – cucumber beetle in cash crop squashes 
 
Sanitation 
• Crop debris serves as harborage for pest insects 
• Remove and destroy debris 
• Burial, soil incorporation 
 
Biological Control 

The 3 P’s: Predators, Parasites, Pathogens 
 
Predators: larger than their prey, eat many prey, fast moving, generalist eaters 
Parasites (Parasitoids): smaller than prey, kill only one host, larvae are sedentary, many 
are specialists 
 
Pathogens (Microbial Control) 

• Fungi 
o e.g., Beauveria bassiana, Metarhizium spp. 

• Bacteria 
o e.g., Bacillus thuringiensis 

• Protozoa 
o e.g., Nosema locustae 
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Biological Control (3 kinds) 

• Classical (Importation) 
o Reunite old enemies; introduce natural enemies from pest’s geographic 

origin 
• Augmentation 

o Add what you need; supplemental release 
• Conservation 

o Conserve naturally occurring natural enemies 
 
Conservation Biological Control 

• Two main strategies: 
o Modify pesticide use to reduce exposure to natural enemies 
o Modify habitat in favor of natural enemy survival, longevity, and reproduction 

• Attract and retain naturally occurring predators and parasitoids in the crop 
o E-1023: Conserving beneficial arthropods in residential landscapes 

 
How to Conserve the Good Bugs 

• Reduce amount/frequency of pesticide use 
• Apply when beneficials are not active 
• Use selective products (e.g., Bt for caterpillar pests) 
• Apply “sweet water” to attract natural enemies 
• Use plants that help feed or shelter beneficials 

 
Beneficial Flowering Plants 
Tansy 
Coneflower 
Sunflower 
Caraway 
Dill 
Fennel 

Yarrow 
Wild Parsnip 
Fava Bean 
Goldenrod 
Coreopsis 
Cosmos 

Mustards 
Milkweed 
Buckwheat 
Sweet Clover 
Alfalfa 
Hairy Vetch 

 
Physical/Mechanical Control 

• Three main methods: 
o Barriers (exclusion) 
o Behavior modification 
o Destruction or killing 

 
Exclusion 

• Floating row covers and screens – cabbage maggot, flea beetles, cabbageworms 
• Adhesives and burlap – caterpillar pests and aphid-tending ants 
• Trenches – Colorado potato beetle (only those crawling, not flying)  
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Behavior Modification 
• Two general methods: 

o “Push-Pull” technology 
o Mating disruption 

 
Push-Pull Technology 

• Repel (push) or attract (pull) insect pest away from crop 
• Use pheromones or other lures as baits 
• Trap crops can be considered a push-pull strategy 
• Visual attractants 

 
Mating Disruption 

• Grape Berry Moth (Mid Mary); 
o Place 250 to 400 Isomate-GBM ropes/A (use 400/A in high-risk vineyards) 
o Prevents mating for 90 days in warm southern states 
o Not generally recommended in OK because of small size of vineyards (< 5 

acres) 
Killing 

• Crushing 
• Traps 
• Temperature 
• Suction 

 
Killing 

• Crushing – squash bug eggs on foliage 
• Traps – boards placed between rows for squash bug nymphs and adults 
• Propane torches (flaming), hot-water immersion, steaming, solar heating – wide 

variety of insect pests 
• Suction – Colorado potato beetle, lygus bug 

o Care must be taken to not harm natural enemies 
 
Additional Resources 

• Association of Natural Biocontrol Producers 
o www.anbp.org (Info on Biological Control) 

• National Sustainable Agricultural Information Service (ATTRA) 
o https://attra.ncat.org 

• Sustainable Agriculture Research & Education (SARE) 
o www.sare.org 

• IPM Oklahoma! 
o Entoplp.okstate.edu/ipm (Info on IPM) 

http://www.anbp.org/
https://attra.ncat.org/
http://www.sare.org/
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Specialty Pumpkins and Other Ornamentals for Fall Sales 
Kyle Dismukes, Farm Manager 

Southwood Landscape and Garden Center 
Kdismukes@southwoodnursery.com 

 
Southwood Farm 
• 80 acres located in Jenks, Oklahoma on the south of the Creek Turnpike and off Elm 

Street 
• Focused on vegetables and ornamentals 
• As of 2016, 2 acres irrigated and 10 acres dry 
• Farm Fresh days at Southwood Main store from May – October 
• Restaurant sales in Tulsa 
• Local markets 
 
Best Method Techniques 
• Cover Crops 
• Crop Rotation (3 to 5 years) 
• Organic and Synthetic Fertilizers 
• OMRI approved insecticides on all pest problems ** exception is Squash Bugs 

(Permethrin) 
• Recycling Nursery waste 
 
Cover Crops 
• Fall/Winter 
 Austrian Winter Peas, Annual Ryegrass, Forage Turnips, Mustards, Tillage Radish/ 

(Diakons) and Hairy Vetch 
• Spring/Summer 
 Iron Clay Peas, Sunflowers, Buckwheat 
 Promoting Beneficial insects and feeding the bees 
 Improving soil health by adding organic matter back into the soil 

 
Fertilizers 
• Organic – Milogranite (N), Natures Source (liquid for fertigation) 
 Soil Amendments – gypsum, bone meal, blood meal, cotton seed meal, lime, 

Sulphur  
 If large amounts of Animal Fertilizer are available we use it 

• Synthetic – 20-10-20, 13-13-13, 21-0-0 
 
 
 

mailto:Kdismukes@southwoodnursery.com
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Insect Controls 
• Organic Controls – OMRI approved: Azaguard (Neem oil), Dipel (Bt), Monterey Garden 

(Spinosad), Horticultural oils 
• Row Covers 
• Timing, Trap Crops 
• Synthetic Controls 
 Permethrin *Squash bugs only 

 
Fall Designer/Specialty Pumpkins 
• Huge sales potential before Halloween 
• Market is between August 1st and October 31st 
• 2016 Pumpkin Trial 
• 12 Specialty varieties 
• Different shapes, colors, and sizes 
 Pipian (Silver Edge); 3-5 lbs white with green stripes (Harris Seeds) 
 Green Striped Cushaw; 10-30 lbs (Harris Seeds) 
 Tiger Mini; white with orange speckled stripes 
 Sunlight Bright Yellow; 2-5 lbs (Harris Seeds) 
 Sanchez; 3-5 lbs orange with warts (Harris Seeds) 
 Baby Boo mini (Harris Seeds) 
 Munchkin Mini (Harris Seeds) 
 Knuckle Head; medium mixed orange and green warts (Johnny’s Seeds) 
 Kakai; medium with multi striped colors (Johnny’s Seeds) 
 Carnival; 2-5 lbs yellow, orange and green stripes (Harris Seeds) 
 Rouge vif D’Estampes; large and dark red, it tends to rot in the field (Harris Seeds) 
 Cinderella; large 15-30 lbs with multi color flat (Harris Seeds) 
 Speckled Hound; 5-10 lbs grey and mild orange (Baker Creek) 
 Gourd Varieties Grown, pollinated at night by moths and grows on large cines 
 Swan Gourd and Apple Gourd 

 
Broom Corn, Sorghum vulgare 
• Grown like regular corn, but has no ears 
• Harvest the seed fans at the top of the plant 
• Very easy to grow 
• Perfect for fall decoration 
• When cut, it will grow back unlike regular corn 
• No washing and keeps for a long time when dry 
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Row Cover Use for Insect Management on Summer Squash, year 1 
George Driever, Jim Shrefler, Merritt Taylor, Eric Rebek, Kenda Woodburn and Jim 

Shrefler 
 

Introduction 
Vegetable producers continue to be challenged by insect pests that interfere with the 
successful production of cucurbit crops in Oklahoma.  Summer squash is one crop that is 
commonly attacked by several insect pests.  Control of these pests proves difficult for 
reasons such as a lack of effective insecticides that are suited to the grower’s production 
system, the need to avoid injury to pollinator insects, and consumer demand for produce 
that is not treated with pesticides.  Previous research showed a potential for managing 
insect pests in summer squash using row covers that exclude the insect from the crop.   
During the summer of 2015 we began a study that was designed to further evaluate this 
approach to pest control in summer squash.  This presentation is a preliminary summary 
of the first year results of a two year study.  The objective is to determine if row covers can 
be used to control squash bug and other insect pests on yellow squash. 
 

Materials and Methods 
Three sites in Oklahoma were chosen for the first year of this trial. Atoka (Atoka County), 
Shawnee (Pottawatomie County) and Bixby (Tulsa County).   The Shawnee and Atoka 
sites used raised beds with black plastic mulch.  The Bixby site has white plastic mulch.  In 
each plot (treatment) six plants were placed two feet apart and two feet from the ends of 
hoops that were used to support row covers.  There were 3 replications arranged in a 
randomized block design such that each row was a replication. Hoops made of electrical 
conduit and covered with a breathable poly fabric held in place with large binder clips. At 
all sites, the beds were irrigated by means of drip tape placed under the plastic mulch.  All 
sites were planted with Enterprise hybrid yellow squash.  All sites were planted later than 
the intended May first planting date due to excessive rains in May and early June.  
 
Treatments:  

1. No row cover. Plants were treated with an insecticide as needed. 
2. Row cover applied after planting of seedlings. Cover remained in place until 50% of 

plants had female flowers. Row covers were then removed. 
3. Row cover applied after planting of seedlings. Cover remained in place until 50% of 

plants had female flowers.  Wait two more weeks, then row covers were removed. 
4. Row cover applied after planting of seedlings. Cover remained in place until 50% of 

plants had female flowers. Row covers were then removed for two hours 
(approximately 8 a.m. to 10 a.m.), then row covers were replaced. 

5. Row cover applied after planting of seedlings. Cover remained in place until 50% of 
plants had female flowers. Row covers were removed for five hours (approximately 
8 a.m. to 1 p.m.), then row covers were replaced. 

 
Details regarding the timing of treatment activities are provided below for the Shawnee 
and Atoka sites. 
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At the Atoka site, Treatments 2 through 5 were covered on July 9.  Treatment 2 was 
uncovered on August 3. Treatments 4 and 5 were uncovered daily for the allotted times 
starting on August 3. Treatment 3 was uncovered on August 17. 
 
At the Shawnee site, all treatments were covered on June 4. Treatment 2 was uncovered 
on July 27, Treatment 3 as uncovered on August 9 and Treatments 4 and 5 were 
uncovered daily for the allotted time starting on July 27 until the trial was terminated on 
August 20. 
 
The Shawnee site had three applications of Pyrethrum applied to treatment 1 on June 28, 
August 12 and August 21 to control squash bugs.  Sulfur in an aqueous solution was 
applied to all plants on June 28 and August 21 to control powdery mildew. 
 

Results 
The Atoka site had very different results from the Shawnee site. This may partly be 
explained by the lateness in planting at the Atoka site which was nearly a month behind 
the Shawnee site. The Atoka site has similar harvest totals for marketable squash in 
August with the exception of Treatment 5 which had half the number of harvested squash 
compared to Treatments 1 and 2. In September, Treatment 1 had two to three times the 
number of squash harvested compared to the other treatments. In October, Treatment 1 
had over twice the number as Treatment 4. Over all, Treatment 1 had nearly twice the 
number of harvested squash compared to Treatment 4 and all other treatments had fewer 
squash harvested than Treatment 4. See Table 1 for details. 
 
The Shawnee site had more than twice the number of squash harvested than the Atoka 
site. In contrast to the Atoka site, Treatment 1 at the Shawnee site had 9 times the number 
of harvestable squash as Treatments 2 and 4 in the month of July.  In August, Treatments 
1, 2 and 5 have similar numbers of squash harvested while Treatment 4 had 25% more 
than the others. In September, Treatment 1 rebounded with nearly twice as many squash 
as Treatment 4 while Treatments 3 and 5 were about 25% behind Treatment 1. At the end 
of the trial in Shawnee, Treatments 1 and 4 had similar numbers while Treatments 2, 3 
sand 5 were about 20% less than Treatment 4. See Table 2 for details. 
 
Insect pests that were observed included squash bugs, stink bugs, flea beetles, cucumber 
beetles, Cabbage moth larva and the Southern Corn Billbug (weevil).  Squash bugs were 
the most commonly observed pests at these two locations.   Beneficial organisms 
observed included different species of bees, moths, butterflies, parasitoid wasps, wheel 
bugs, assassin bugs, Eastern firefly (observed feeding on immature squash bugs).  At the 
Shawnee site, possibly due to the extremely wet conditions, toads were also abundant. 
 
 

Summary 
At the Shawnee site, Treatment 1 had the largest number of harvestable squash in July 
and September.  Treatment 4 had nearly a 40% greater harvest than Treatment 1 in 
August. By the end of the trial, Treatment 1 had more harvestable fruit than Treatment 4, 
but not significantly more. Treatments 2, 3 and 5 had similar numbers of harvestable 
squash. 
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A noteworthy observation was that in the early part of the trial, squash bugs did not get 
established in the covered treatments.  At the Shawnee location, when immature squash 
bugs were recorded on a given date, there were always fewer or none on those beds the 
next day. Not until September did the numbers of squash bugs build up in the covered 
treatments. None of the covered treatments received insecticide applications. 
 
 
Table 1. Monthly Totals of Harvestable Squash by Treatment at the Atoka site. 
 

Tr t August Sept Oct Ttl 
1 31 58 8 97 
2 29 18 1 48 
3 22 22 0 44 
4 26 29 3 58 
5 16 18 0 34 
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Table 2. Monthly Totals of Harvestable Squash by Treatment at the Shawnee site. 
 

Tr t July August Sept Ttl 
1 36 79 47 162 
2 4 81 21 106 
3 1 72 32 105 
4 4 109 26 139 
5 1 82 34 117 
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What’s Trending 
Joe D. Buford, Resource Conservationist with OK NRCS 

 
Overview:  Occasionally due to high demands of land, need to address a growing world 
population, aging producer’s efforts to maintain “family farm”, and/or the drive for a 
healthier lifestyle influence’s agriculture practices and concepts.  This presentation will 
address how the United States Department of Agriculture (USDA) defines specialty crops, 
challenges with identifying specialty crops, minimum acreage needed for conservation 
assistance from the Natural Resources Conservation Service (NRCS), and variations of 
high tunnel systems (HTS) and benefits. 
 
To identify the benefits of a HTS we must first define a HTS.  The NRCS defines a HTS as 
an enclosed polyethylene, polycarbonate, plastic or fabric covered structure that is used to 
cover and protect crops from sun, wind, excessive rainfall, or cold, to extend the growing 
season in an environmentally safe manner.  The purpose of a HTS is to improve and 
address plant health and vigor.   
 
High tunnel systems are important tools for growing food for local customers, and this 
effort is part of USDA’s Know Your Farmer, Know Your Food initiative.  Technical and 
financial assistance options for HTS are available thru the USDA-NRCS.  NRCS accepts 
and processes Environmental Quality Incentive Program (EQIP) applications on a 
continuous basis.  However, each state may establish deadlines for one or more 
application periods in which to consider eligible applications for funding.  
 
More program information can be found 
here:   http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?ci
d=stelprdb1046250 
 

 
 

  

http://www.usda.gov/wps/portal/usda/knowyourfarmer?navid=KNOWYOURFARMER
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1046250
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1046250
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Emerging Trends in Hoop House Design, Construction and Utilization 
Steve Upson, Horticulture Consultant 

The Samuel Roberts Noble Foundation 
http://www.noble.org/ 

 
The trends I have listed are what I consider to be of primary importance. The list is not 
intended to be all inclusive. This list is based on my personal observations of the industry 
and my interaction with growers located primarily in the Southern Great Plains. These 
trends, listed in no particular order of importance include: 

1. Structures equipped with equipment accessible end walls  
2. Structures equipped with ridge ventilation 
3. The use of modular hoop houses 
4. The use of hoop houses for fruit production 
5. Structures equipped with insect screening 
6. Structures equipped with light diffusing poly film  
7. The use of container and hydroponic systems as an alternative to growing in soil 

 
Trending: equipment accessible end walls 
Most end wall designs do not offer unobstructed, pass through movement by equipment. 
This is of critical importance when operating tractor powered equipment such as bedding 
machines and cultivators in permanent structures. 
 
This end wall incorporates a role-up equipment door. The door opening offers plenty of 
room for equipment to enter and exit the structure; however, the outer edges of the end 
wall prevent the use of a bedding machine close to the corners of the structure.    
 
This structure is equipped with a detachable end wall which enables unobstructed, pass 
through movement by equipment close to the sides of the structure. While effective, this 
particular detachable design requires two or more people to remove and reattach the end 
wall with each use of a tractor operated bedding machine.  
 
Several years ago in preparation for an educational program, I was searching the Internet 
looking for novel end wall designs and came across this end wall designed by Tunnel 
Vision Hoops. In this “clamshell” design, the end wall and door are essential one and the 
same. The genius of this design is that it creates additional growing space at each end of 
the house when the end wall is in the closed position in addition to providing unobstructed 
access by equipment. The only downside of this design is that it must be equipped with a 
separate side door for people access due to the impracticality of opening and closing the 
end wall each time the structure is entered and exited.   
 

http://www.noble.org/
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I received a call from Leon Sloan in early 2015 requesting I check out his new end wall 
design at his business location in Kingston, OK. What I witnessed was an improved 
version of the clamshell end wall. Leon had never heard of Tunnel Vision Hoops and was 
not aware of their clamshell end wall. Leon had simply responded to grower request for an 
end wall that would allow unobstructed equipment access by designing an end wall I often 
refer to it as a clamshell on steroids.   
 
The Sloan clamshell end wall consists of a series of hoops that swivel at the base enabling 
the hoops to move up and down. The base of the hoops are attached to a track by means 
of bolts. Each track is attached at one end to a corner of the structure and anchored to the 
ground by means of a ground post.  
 
On this 30-foot wide structure, a winch is used to open and close the end wall. On smaller 
structures the end walls can be opened and closed by hand.  
 
A chain attached to the bottom hoop of the end wall hoop assembly is used to lock the end 
wall into the desired position. This enables ventilation on warm days while providing a rain 
shelter for crops planted under the clamshell.  
 
To strengthen large clamshell end walls, swivel braces should be installed. One brace is 
used for each hoop component of the end wall. The track to which the braces are mounted 
on is anchored to the ground using ground posts.  
 
Chains equipped with S-hooks attached to the end wall hoop components are used to 
prevent the end wall from blowing open during windy conditions. Screw “trailer house” 
anchors are used to anchor the chains to the ground. 
 
Leon’s version of the clamshell end wall has only been operational for about a year. No 
doubt Leon will continue to offer upgrades as the design is tweaked. With this being said, 
early reviews by growers using the clamshell end wall are encouraging. 
 
A side door allows convenient access to house without the need to mess with the end 
walls.   
A second trend is the increased use of ridge vents.  
 
It’s no secret that locating a vent at the top and length of a structure is the best way to 
dissipate heat without the aid of fans. In the Southern Great Plains, the inability to prevent 
overheating of hoop houses during the summer months is a key limiting factor for 
producing heat sensitive crops such as tomato and pepper. The roll-up curtain ridge vent, 
as seen in this photo, is currently the most popular type of ridge vent used on large 
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structures. While a very efficient style of vent, roll-up vents are difficult to install and 
maintain.    
 
Steve Hill, owner of Phocas Farms Hoop Houses, has designed a stationary ridge vent 
that he offers as an option on his hobby hoop houses. The vent allows for efficient venting 
and doesn’t require closing during rain events. Because the vent is stationary it has a 
lower maintenance requirement compared to a curtain vent. This design can be scaled up 
for application on commercial size structures.  
 
Scissor vent - A new design developed by Leon Sloan, Leon’s Greenhouses, is the scissor 
vent. It is not a true ridge vent but does allow for heat escape from the top of any structure 
at the point it is installed. In actuality, the scissor vent is a combination of a side vent and a 
ridge vent. The vent is comprised of two hoops positioned side by side, one stationary 
(part of the hoop house frame) and the other on a swivel. The swivel member of the vent is 
able to fall away from the stationary member creating a vent opening due to the curvature 
of the purlin at the site of the vent.  
 
On this 30-foot wide structure, a winch is used to open and close the vent. On smaller 
structures, vents can be opened and closed by hand.  Some commercial structure is 
equipped with two scissor vents strategically positioned for maximum ventilation.  
 
Trending: modular hoop house 
 
As a general rule, the cost to construct a hoop house when calculated on a square foot 
basis decreases with size. This is an incentive to build the biggest structure possible. For 
most commercial growers, choosing a big structure is still considered to be a wise 
investment. But is big always better?  The problem with big structures is they are big. They 
have limited mobility even if designed to be mobile.   
 
To make hoop houses mobile, the structures are typically equipped with either skids or 
rollers. The skid option is the less expensive of the two. Large structures equipped with 
skids require cross bracing when moved to prevent the frame from warping. Because they 
move on a track, structures equipped with rollers do not require cross bracing when 
moved. With both types of systems, movement is limited to either forward or backward.   
 
A few producers seeking additional flexibility in a hoop house growing system are 
exploring the use of smaller, stackable, modular structures. 
 
A modular hoop house growing system offers several benefits not available in large 
structures. These benefits are associated with increased versatility and flexibility. These 
benefits include:   
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1. adjustable to any size of plot 
2. better suited to rolling terrain 
3. movable in any direction 
4. equipment access is never an issue   

 
At the Noble Foundation our first exploration into the use of a modular system occurred in 
1998. At the time we believed the concept had promise; however, later that year a storm 
destroyed the structure and we discontinued the project. 
 
My interest in modular hoop house systems was rekindled in the fall of 2015 after a visit to 
Four Season Tools in Kansas City.  The owner, Greg Garbos, designs and manufactures 
several models of high tunnel hoop houses including modular structures.   Each module 
measures 12-feet by 12-feet and can be stacked end to end to form a continuous tunnel of 
any length.   
 
Two deficiencies inherent in the Four Season modular system include the need for 
multiple individuals to move a module and the lack of ridge venting capability. At the Noble 
Foundation we have partnered with Leon Sloan to develop a modular system that 
incorporates the use of scissor vents and removable wheels to make the system more 
people and plant friendly. We plan on demonstrating this concept in 2016 as part of a 
vegetable research project at the Noble Foundation.   
 
An added benefit of the modular hoop house system is that when not in use, the modules 
can be used as shelter for non crop items such as firewood, hay, fertilizer, tools, 
equipment, pets and livestock.  
 
Trending: fruit production 
Twenty years ago the use of hoop houses for commercial fruit production was not 
something to be taken seriously. Things have changed. Today, due to increased demand 
for locally grown fruit, improved prices and increased weather volatility, the use of hoop 
houses for fruit production is on the rise. Similar to vegetable crops, hoop houses are 
being used to extend the growing (marketing) season and increase fruit quality and yield.  
 
Brambles represent the greatest trend in hoop house fruit production.  Hoop houses are 
used to increase the earliness of floricane varieties and promote late season production of 
primocane varieties.  High tunnel hoop house blueberry research and grape research are 
being conducted at the University of Arkansas.   
 
Strawberries grown using the standard plasticulture growing technique typically do not 
generate sufficient yield to justify the increased cost associated with hoop house culture. 
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To increase yields, growers are adopting the use of different types of vertical growing 
systems such as the one shown here.  
 
While most fruit production in hoop houses is currently focused on small fruits, an 
emerging trend in the Southern Great Plains is the use of hoop houses for peach and 
apricot production. Providing frost (freeze) protection for flowers and young fruit is the 
primary justification for using hoop houses for growing stone fruit.  
 
Because of their perennial nature, fruit crops are not ideally suited for hoop house 
production. Considering fruit crops are only productive at most a few months a year but 
occupy valuable space 365 days a year, they should not receive priority when growing in a 
permanent structure.  
Growers considering hoop house fruit production should consider the option of container 
production when growing in permanent structures or module (movable) structures when 
the crop is planted in the soil.  
 
Trending: insect screening 
One strategy for decreasing the use of insecticides within a hoop house is to install insect 
screening. Shade fabric attached to the frame to form a barrier has been used for years to 
exclude larger bodied insects such as moths, grasshoppers, beetles and true bugs. In 
addition to shading the crop, shade fabric functions as an effective windbreak. While 30-50 
percent shade fabric is sufficient for use as a screen for large insects, a tighter mesh is 
required when targeting smaller, soft bodied insects. The primary driver for the increased 
use of insect screening on hoop houses used for berry production is the spotted wing 
drosophila (SWD). This small fly (larvae) has the potential to destroy an entire berry crop. 
Because SWD attacks ripening fruit, insecticide options are limited due to label 
restrictions. To screen out SWD, the mesh openings should be no larger than 1.00 mm X 
0.6 mm. The weight of this material is typically 80 g/m².  
 
Trending: light diffusing film 
The use of light diffusing film is on the upswing among growers seeking to improve fruit 
quality.  
 
When applied to a greenhouse or hoop house, light diffusing film scatters the sunlight 
entering the structure reducing the intensity of light reaching any given point in the 
structure. The reduced light intensity reduces the incidence of sunburn and bleaching on 
fruit. When accompanied by adequate ventilation, the use of light diffusing film can reduce 
hoop house air temperature compared to conventional poly films.  
 
Trending: container and hydroponic systems 
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From 5-gallon plastic paint buckets to 30-gallon used livestock mineral tubs, containers 
are increasingly being used in hoop houses because they enable more efficient utilization 
of space especially when growing in permanent structures. Two popular container systems 
on the market are Smart Pots and Air Pots. These containers are available in a myriad of 
sizes to accommodate any crop including fruit trees. What sets them apart from standard 
containers is the ability to generate increased root capacity. Another advantage these 
containers offer is decreased soil temperature which can reduce plant stress during the 
summer months. This cooling effect is the product of water evaporating from the porous 
sides of the containers. 
 
Containerized blackberries moved inside a hoop house during May to force for early 
market.  
 
Traditionally, hydroponic systems have been installed in climate controlled greenhouses. 
Recently there has been a groundswell of interest in hoop house hydroponic systems. The 
majority of commercial hydroponic systems are circulating requiring a power supply for 
pump operation. By definition, a high tunnel hoop house is a passive structure capable of 
operating without the need for an outside power source. A non-circulating hydroponic 
system ideally suited for hoop house production has been developed by Dr. Bernie Kratky. 
It is simple to install and simple to operate. I have seen this system in operation in hoop 
houses as far north as Pennsylvania and am impressed with the results. I believe a non-
circulating system should be the first choice of hoop house growers interested in 
hydroponics.  
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Task Manager App 
 

Sandy Sarette 
Tatanka Ranch 

 
Time management is a key tool used by most high achievers to actualize their goals.  Task 
management apps are now widely available for smart phones making it possible for 
anyone to organize their time and create higher levels of achievement. 
 
Why set up a task management system. 

• Time used on the front end for setting up a system is off set with more relaxed free 
time as tasks are organized and accounted for. 

• Productivity is increased by more focused use of available time. 
• Stress is reduced by alleviating the annoying habit of the brain rerunning the same 

tasks over and over again creating the perception of more tasks needing to be 
done.  

• Achieve small and large work and personal projects through use of small blocks of 
time.  

• Builds stronger relationships by including tasks that prioritize family and friends. 
 
My task manager problem 

• Microsoft Outlook is available on my company computer with e-mail, calendar, 
contacts and a task manager.  It coordinates with my I-phone, but is difficult to add 
or make changes to it when not at the computer making it not portable.  

•  I spend little time at a desk and was utilizing paper task lists to be entered when I 
had desk time, they were becoming overwhelming to keep up with and organize. 

•  Started utilizing notes on I-phone, but quickly found it was just like keeping paper 
lists. 

 
My solution 

• Research unearthed an article on someone who had integrated several apps to 
create a personal system that met their needs. 

• I like Outlook so I read through several task apps at the app store and found the I-
phone app “Any.DO”.  Looked easy and was free. 

• Integrated its use with “Outlook” and have created a system that accommodates 
work and personal tasks.   

• 6 months of utilizing both apps.  Pleased with results so far. 
 
Task Manager options rated by Imore.com as top for iPhone Users 
• Wunderlist 
• Evernote 
• Due 
• Droplr 
• ToDo by Appigo 
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First I enter a Task in Outlook by clicking on “New”. 
Fill in subject 
Start Date and Due Date 
Reminder if Needed 
Notes 
Click Save and Close 
 
If you want to repeat the task, click repeat and fill in the screen. Don’t forget to hit OK 
when done. 
 
After saving, the task will be added to a list 
 
Set how you want to view your tasks. I have mine set to show: 
Weekly tasks 
Next week 
Two weeks away 
3 weeks away 
Next month 
Beyond 
 
Most apps allow you to organize in preferred order. Play around with what works best for 
you. 
 
Finishing, deleting, or moving a task 

• Finishing – when a task is finished, just check the box and it will cross out.  You can 
leave them and see your production.  I like to delete them and relieve clutter. 

• Delete – just hit delete and it will go away.  If it is a repeating task, it will ask if you 
just want to delete the current task.  If you don’t choose the correct box, you will 
lose the repeated task. 

• Moving – if a task needs more time or doesn’t fit into the day, move it out of sight 
and out of mind to a day that has fewer tasks. Change the start and due date and it 
will automatically move to the new day.  Some low priority tasks may get moved 
over and over again, but they are not forgotten and no longer clutter your thoughts. 

 
I use Oulook for work and Any.Do for daily work projects and personal tasks. Just touch 
the area you want to enter. 
 
This simple app allows me to touch the plus sign and add the task.  When I have computer 
time, I organize the task I have created in the phone app to my Outlook work app with start 
and due dates. 
 
I set up grocery lists based on stores I go to, so when I am out shopping at one of those 
stores, I can check my phone to see if I need anything for home or work.  The app has an 
attachment where I can create my list. 
 
I add items to the store list where I would shop for them when I realize I need something.  
This organizes my purchase needs and keeps me from forgetting important items.  If the 



  

[149] 
 
 

store is out of something I have shopped for, I just leave it on my list and get it the next 
time.  I delete from the list as I put it in the shopping cart. 
 
Family, Friends, Goals and Dreams 

• Outlook can be used for recording tasks to commemorate special occasions.  For a 
birthday, a date can be set in advance to purchase a gift and arrange a date for 
delivering.  It can be set to repeat yearly and having it preplanned reduces the 
stress of forgetting it or not allowing enough time.  Once it is set up, it is there each 
year and notes can be made to help in future planning. 

• Any.Do can be used to record random thoughts that will need action.  They can be 
integrated into Outlook later, giving them start and due dates.  The best ideas that 
enhance your life rarely come when you have pen and paper to record them and a 
calendar to organize their execution. 

 
In conclusion: 

• So it is said, that written goals are more likely to be realized.  Breaking them into 
tasks and assigning start and due dates makes them even more likely to be 
accomplished. 

• Organize your time into manageable increments.  Assign start dates and move 
tasks around to create the highest and best use of your time each day.  

• New tasks can be added and old tasks can be moved or deleted without wasting 
energy trying to remember and organize them in your mind. 

• Effective task management must become a habit.  It will take concerted effort to find 
an app or combination of apps that will work best for your lifestyle.   

• Each day you can incorporate task management, you will begin to secure more and 
more rewards from it. Practice, Practice, Practice 
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Oklahoma Agricultural Associations 
Sandy Sarette 

 
One of the big benefits of being a member of OAA is the connection with other like-minded 
individuals sharing experiences.  OAA members cover a wide range of agricultural 
businesses, so I wondered what other agricultural associations existed that may have a 
narrower mission.  That curiosity lead to this list compiled from an internet search.  I am 
sure there are many more, and I welcome any information on others that could be added 
to the list.  
The focus of this sessions is to introduce these associations through their mission 
statements and website addresses.  Opportunity will be provided for attendees to discuss 
personal experiences and to promote association memberships.  This information may be 
helpful in giving attendees insight in other organizations that can be helpful in furthering 
their agricultural pursuits. 
 

Oklahoma Agricultural Associations 
OGGWMA—Oklahoma Grape Growers and Wine Makers Association 

• Mission:  Providing information and education for grape growing and winemaking in 
Oklahoma 

• Oklahomawines.org      

 
OSBA—Oklahoma State Beekeepers Association    

• Mission:  To promote and improve the art of beekeeping through good hive 
management, encourage pollination of crops using honey bees, promote 
beekeeping friendly legislation, and provide a source of information relating to 
honey bees and beekeeping throughout the United States. 

• Okbees.org 

 
OGWA—Oklahoma Ground Water Association     

• Mission:  Provides a united voice, education, networking and business relationships 
for the Oklahoma groundwater industry 

• Okgroundwater.org 

 
 
OFRA—Oklahoma Farmers and Ranchers Association 

• Mission: To provide sustainable agricultural education and training for all interested 
including underserved and disadvantaged people 

• Okfarmersand ranchers.org 
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Whitetails of Oklahoma    
• Mission:  Dedicated to the betterment and promotion of breeders, hunting ranches 

and any business associated with the raising and hunting of all species of deer.  
Whitetails of Oklahoma is the only association that works hand in hand with our 
Oklahoma Legislature and Departments of Agriculture and Wildlife and our US 
Congress, Senate and the USDA to facilitate some of the most deer farmer friendly 
rules of any state in the nation.  Our association has many successes for Rural 
America. 

• Whitetailsofokahoma.com 

 
OACC—Oklahoma Agricultural Cooperative council      

• Mission:  To act as a voice for agricultural cooperatives in the legislative and 
regulatory affairs process   

• okagcoop.org 

 
OGFA—Oklahoma Grain and Feed Association   

• Mission:  The purpose of this organization shall be to foster the interest of its 
members and those related to the grain and feed industry by common business 
interests, to promote understanding among its members and those associated with 
the grain and feed industry; to establish and maintain uniformity and equity in the 
customs, usages and practices of the industry; to acquire, preserve and 
disseminate valuable information; to aid in the establishment and enactment of 
uniform rules and regulations of the transaction of business among its member; to 
protect its members from unfair trade practices, and generally to promote the 
interests of trade and increase the facilities of commercial transactions, and to 
perform any other activities which will be of benefit to agriculture in general and the 
Oklahoma grain and feed industry in particular   

• Oklahomamaag.com 

OWIAA—Oklahoma Women in Agriculture and Small business 

• Mission:  Opportunity for women in agriculture and small business to succeed 
through targeted risk management strategies. 

• Is connected to a national association and the Oklahoma chapter has a Facebook 
page 

 OAAA—Oklahoma Agricultural Aviation Association    

• Mission: To support the agricultural aviation industry which is made up of small 
businesses and pilots that use aircraft to aid farmers in producing a safe, affordable 
and abundant supply of food, fiber and biofuel, in addition to protecting forestry and 
controlling health-threatening pests. 

 Okaa.org•  
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ALHFAM—Association for Living History and Agricultural Museums 

• Mission:  Serves those involved in living historical farms, agricultural museums, and 
outdoor history and folklife. 

• Alhfam.org 

Oklahoma Bison Association   

• Mission:  To help organize and promote the bison industry in Oklahoma through 
seminars, newsletters and our annual show and sale. 

• Okbison.com 

Oklahoma Christmas Tree Association 
• Okchristmastree.com  
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Use of Summer Cover Crops for Increasing Soil Organic Matter 
and Emergence of Fall Planted Spinach 

 
Lynn Brandenberger, Lynda Carrier, Hailin Zhang 

Oklahoma State University 
 
Introduction:  Production soils in the southern plains often have issues with compaction 
and soil crusting due to low levels of organic matter (<0.5%).  The objectives for this multi-
year study are to determine if organic matter added to soil from summer cover crops can 
have a positive effect on spinach stand establishment and subsequent crop growth.     
 
Methods and Materials:  Four summer cover crop treatments were planted on July 13, 
2015 at the Cimarron Valley Research Station near Perkins, OK.  The cover crops 
included in the study were sesbania (Sesbania exaltata), sorghum-sudangrass hybrid 
(Sorghum bicolor x S. bicolor var. Sudanese AKA haygrazer), cowpea (Vigna unguiculata), 
and lablab (Lablab purpureus), a clean tilled summer fallow treatment was also included in 
the study.  Seeding rates for each species were 35, 30, 37, and 22 lbs. of seed per acre 
for sesbania, haygrazer, cowpea, and lablab, respectfully.  Plots consisted of areas 40’ in 
length and 9’ in width and were planted in clean-tilled soil with a research planter using six 
inch spacing between rows.  Summer fallow plots were mown twice to two inches above 
the soil line and haygrazer plots were mown at a height of approximately 12 inches twice 
also. 
Samples for biomass were collected from each plot on 9/18/15 from a two x ten foot area 
(20sq. ft.) all plots were mown to ground level following biomass harvest.  After mowing all 
plots were tilled twice using an offset disk harrow and finished on 10/07/15 using a tractor 
mounted finishing tool (Triple K field cultivator) and planted on the same day using a 
research plot planter.  Plots were planted to spinach (Olympia cultivar) at a seeding rate of 
approximately 500,000 seeds per acre followed by a preemergence application of Dual 
Magnum at a rate of 0.75 lbs. ai/acre.  Crop water needs were provided by micro sprinkler 
irrigation using a single ¾” supply line for the micro sprinklers per two planter passes 
running the length of the field (approximately 260ft.).  Crop ratings for percent stand and 
stand counts were made on 11/10/15.  Stand counts were made by counting the number 
of seedlings within a 1.1 square foot area approximately 10 feet into the plot from the front 
of the plot.  Soil samples were collected from each plot on 11/03/15 and analyzed for pH, 
N-P-K, and organic matter. 
 
Results and Discussion:  Biomass of summer cover crops did not vary significantly, but 
did range from 2,559 to 4,193 lbs. dry weight per acre (Table 1).  Sesbania and haygrazer 
produced the highest dry weights for biomass of the five treatments included in the study 
with 2,886 and 4,193 lbs., respectfully.  Percent stands for spinach planted in the different 
cover crop treatments ranged from 68 for cowpea to 86% for haygrazer (Table 2).  
Although no differences were observed between treatments for percent stand, the 
haygrazer treatment had the highest number of plants in plant counts (9 for haygrazer vs. 
3 for cowpea).  Soil pH, phosphorus, potassium, and percent organic matter did not vary 
between treatments (Table 3).  Soil nitrogen did vary with the lowest level of 24.8 lbs. N 
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per acre recorded for the haygrazer treatment and the high of 46.3 lbs. N per acre 
recorded for the cowpea treatment. 
 
Conclusions:  Dry weights for different cover crops did not vary significantly, but the 
haygrazer treatment which produced the highest amount of biomass did have the highest 
number of spinach plants per square foot when plant counts were made.  Plant stands 
were also the highest for the haygrazer treatment.  When soil samples were analyzed 
treatments did not vary for a majority of the tests (pH, P2O5, K2O, organic matter), but 
nitrogen levels were highest for the cowpea treatment which is a well-adapted cover crop 
species for Oklahoma.  This study will be harvested as an over-winter spinach crop in 
spring of 2016 which will conclude the study.  At the conclusion of the study the authors 
will report on potential recommendations for cover crop selection for overwintering spinach 
crop production. 
 
Acknowledgements:  The authors want to thank Cimarron Valley research station for 
support, maintenance, and care of this trial. 
 
Table 1.  2015 Summer cover crop biomass fresh and dry weight per acre, Perkins, OK. 

Treatment 

Biomass (lbs./acre) 9/8/2015 

Fresh weight Dry weight 

Cover crop  Tumble 
pigweed   Cover crop Tumble 

pigweed 
Sesbania @ 35 lbs./acre 11,598 a z 3,158 a 2,886 a 708 a 

Haygrazer @ 30 lbs./acre 10,836 a 0 a 4,193 a 0 a 

Cowpea @ 37 lbs/acre 15,954 a 1,906 a 2,559 a 218 a 

Lablab @ 22 lbs./acre 10,400 a 2,232 a 2,777 a 490 a 
z Numbers in a column followed by the same letter exhibited no significant differences based on Duncan’s 
Multiple Range Test where P=0.05. 
Summer fallow plots were not harvested and are therefore not included in the table. 
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Table 2.  2015 Spinach stands following summer cover crops.  Perkins, OK   11/10/15 

Treatment % Stand Number plants (1 square ft.) 

Sesbania @ 35 lbs./acre 74 a z 7.5 ab 

Haygrazer @ 30 lbs./acre 86 a 9.0 a 

Cowpea @ 37 lbs/acre 68 a 3.0 b 

Summer Fallow 73 a 4.5 ab 

Lablab @ 22 lbs./acre 73 a 4.5 ab 
z Numbers in a column followed by the same letter exhibited no significant differences based on Duncan’s 
Multiple Range Test where P=0.05. 
 
Table 3.  2015 Summer cover crop soil test results from 11/3/2015, Perkins, OK. 

  (lbs./acre) (%) 

Treatment pH N P K OM 

Sesbania @ 35 lbs./acre 6.7 a z 34.5 ab 29.3 a 382 a 1.71 a 

Haygrazer @ 30 lbs./acre 6.9 a 24.8 b 27.3 a 374 a 1.66 a 

Cowpea @ 37 lbs/acre 6.8 a 46.3 a 37.8 a 482 a 1.83 a 

Summer Fallow 6.7 a 43.5 ab 32.5 a 422 a 1.62 a 

Lablab @ 22 lbs./acre 6.7 a 33.0 ab 33.3 a 426 a 1.76 a 
z Numbers in a column followed by the same letter exhibited no significant differences based on Duncan’s 
Multiple Range Test where P=0.05. 
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Food Safety Training Using the Produce Safety Alliance Curriculum 
 

Lynn Brandenberger1, William McGlynn1, Elizabeth Bihn2, Gretchen Wall2 
1Oklahoma State University, Dept. of Horticulture and Landscape Architecture, 

2Cornell University 
 

What is the Produce Safety Alliance? 
The Produce Safety Alliance (PSA) represents collaboration between Cornell University, 
FDA, USDA, Land-Grant universities, and produce growers and marketers. Its mission is 
to help prepare fresh produce growers to meet the regulatory requirements included in the 
Food Safety Modernization Act’s (FSMA) Produce Safety Rule. The final Produce Safety 
Rule was published in the Federal Register on November 27, 2015 and will become 
effective on January 26, 2016, with compliance dates dependent on business size. 
 
When will the PSA trainings be available? 
Previously, train the trainer sessions were scheduled across the country, but due to the 
fluidity of the Food Safety Modernization Act regulations and revisions that this is causing, 
trainings have been postponed.  Training will begin once trainers have earned a certificate 
that allows them to provide course training.  Currently the Produce Safety Alliance is 
working to complete revisions to the curriculum that FDA has suggested and the time line 
for trainings for growers to begin is sometime late in 2016 or possibly 2017.  Check with 
your county Extension office for training times and locations. 
 
What is the Produce Safety Curriculum? 
PSA has developed a one day national training curriculum based on the principles of Good 
Agricultural Practices (GAPs) to help fresh fruit and vegetable farms and packinghouses 
implement food safety best practices.  
 
Do I need to attend training as a produce farmer?  
If you are subject to the FSMA Produce Safety Rule, one individual from your farm will be 
required to attend training and become certified. To find out if this regulation applies to 
you, visit the following FDA 
website: http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm415031.htm 
 
The 7 PSA Learning Modules include: 

1. Introduction to Produce Safety 
2. Worker Health, Hygiene, and Training 
3. Soil Amendments 
4. Wildlife, Domestic Animals, and Land Use 
5. Production and Postharvest Water  
6. Postharvest Handling and Sanitation 
7. How to Develop a Farm Food Safety Plan  

 
  

http://www.fda.gov/Food/GuidanceRegulation/FSMA/ucm415031.htm
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Soil Test Kits for Gardens in Developing Countries 
 

Lynn Brandenberger, Lynda Carrier, Hailin Zhang, Tim Bowser, Mark Payton 
Oklahoma State University 

Why Soil Test Kits? 
• Soil fertility and its management are critical for the production of fresh fruits and 

vegetables to provide for the nutritional needs of subsistence farmers and for 
producing excess crops for sale.  In developed countries soil tests from commercial 
and university labs are inexpensive, accurate, dependable, and results come with 
crop specific fertility recommendations.  In developing countries soil testing labs 
may or may not be available for local farmers and gardeners to use. 

What was Done? 
• We tested three different soil test kits including LaMotte, Luster Leaf, and Rapitest.  

We used 20 different soil samples from the Oklahoma State University Soil, Water, 
and Forage Analytical Laboratory (SWFAL) which were tested by the lab and also 
with the three different testing kits that we were testing.  All tests were repeated 
three times (replications) including the tests by SWAFL except for the Luster Leaf 
kit which developed problems with the filtration device therefore testing with this kit 
was stopped at two replications. 

What We Found: 
• All three test kits did well testing soil pH, but when tests were completed for N-P-K 

there were definitely winners and losers in the tests.  The LaMotte kit performed 
best overall giving reasonable results for pH, nitrogen and phosphorus, but it was a 
poor predictor of soil potassium levels.  Luster Leaf took the most time to process 
with time per test averaging 32 minutes compared to less than 20 minutes for both 
LaMotte and Rapitest kits.  Luster leaf was a poor indicator of N-P-K, but did 
reasonably well at predicting soil pH.  The Rapitest kit did a reasonable job of 
predicting soil pH, nitrogen and phosphorus, but like to other tests did a poor job of 
predicting soil potassium levels. 

• Of all the kits we tested the LaMotte test kit was the most accurate when compared 
to results from SWAFL at Oklahoma State University.  That said, even it did a poor 
job of predicting soil potassium.  It was also the most expensive of the kits although 
cost per sample was not much higher than cost for tests from SWAFL.     
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We hope you enjoyed the conference! 
 

 
We look forward to seeing you next year! 

 
Watch for the “SAVE THE DATE” email information  

or 
Visit our Facebook page 

https://www.facebook.com/HorticultureIndustriesShow/  
 

https://www.facebook.com/HorticultureIndustriesShow/
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