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STARTING POINT

GROWERS DRIVE OUR RESEARCH PROGRAM

I think every commodity checkoff group faces a challenge to com-
municate to their growers how they are spending their money. In 
some cases, a lot of that money is spent on advertising to tell the 
growers how their money is being invested. 

Are you aware that the Northarvest Bean 
Growers Association will invest more than 
$251,000 in research this fiscal year? That is a 
huge investment! About half of that is spent 
on variety development at North Dakota 
State University (NDSU). Your research com-
mittee, and the entire Northarvest board, is 
always seeking input from growers on the is-
sues that affect their production. It helps us 
drive the research we want done to address those issues.

One very helpful tool you could use to guide this research is the 
annual grower survey, conducted by NDSU. While it provides some 
very timely and comprehensive data on production problems expe-
rienced by growers, the fact is not enough of you are participating! 
Let me emphasize-your input affects all dry bean growers here in 
Northarvest, so please consider responding after the 2018 growing 
season. Your results will drive our research effort!

At our recent research committee meeting, we spent consider-
able time discussing white mold, and what we’ve learned, and what 
we still need to do better to manage this yield-robbing disease. It’s 
ironic that the need for fungicides to fight white mold was one of the 
main reasons this association was founded more than 40 years ago. 

In this Special Edition of the BeanGrower, you’ll read updates 
on the latest research projects at NDSU. These projects range from 
improving white mold management through fungicide application 
technology, to improving salinity and waterlogging stress resilience.

Sincerely, 

Norm Krause
Research Committee Chairman
Northarvest Bean Growers Association
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Grower is published 
five times a year by the 
Northarvest Bean Grow-
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334-6351, Website: www.
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From Bean Planting to Harvest, Trinidad Benham Can Help With Your Needs! 
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John Moncrief, Dept of Soil, Water & 
Climate, 162 Borlaug Hall, 1991 Upper 
Buford Circle, St. Paul, MN 55108
Ph: 612-625-2771
Email: moncr001@umn.edu
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SWIFTER SWORD
A G A I N S T  T O U G H  B R O A D L E A V E S  &  F O X T A I L S

STRONGER SHIELD
A G A I N S T  I N V A D I N G  R E S I S T A N T  K O C H I A

WIN THE BATTLE IN YOUR DRY BEAN FIELDS. 
Keep costly invaders out of your dry bean � elds* with Spartan® Charge 
preemergent herbicide from FMC. Get fast-acting burndown and long-
lasting residual control against even the most resistant weeds. Spartan 
Charge preemergent herbicide also tank mixes as easily and e� ectively 
as it takes out tough foes, and you’ll see a di� erence within hours of 
application. It doesn’t get much swifter or stronger than that. Visit your 
FMC retailer or FMCcrop.com to learn more. 

Spartan Charge preemergent herbicide quali� es for the exclusive 
agronomic and economic incentives of the FMC Freedom Pass program. 
Visit FMCAGUS.com/FMCFreedomPass or your authorized retailer for 
more program details. 

* The use of Spartan Charge on dry beans is authorized only in the states of North Dakota and Minnesota under 
Section 24(c) of FIFRA (special local need registration). 

Always read and follow label directions. Spartan Charge herbicide is not registered for sale or use in California. FMC and 
Spartan are trademarks of FMC Corporation or an a�  liate. ©2018 FMC Corporation. All rights reserved. 18-FMC-0091 02/18



February 2018  Northarvest Bean Grower        7

2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

ADM Edible Bean Specialties, Inc. P.O. Box 124
550 W Christenson Ave
Appleton, MN 56208

Ph: 320-289-2430
Fax:  320-289-2008
Email:  bob.kieffer@adm.com

Navy

ADM Edible Bean Specialties, Inc. P.O. Box 249
1804 Front St.
Casselton, ND 58012

Ph:701-347-5321
Fax:  701-347-5552
Email:  thomas.stadler@adm.com

Pinto, Navy
 

ADM Edible Bean Specialties, Inc. 9451 Hwy. 18
P.O. Box 676
Cavalier, ND 58220

Ph:  701-265-8385
Fax:   701-265-4804
Email:  richard.dinger@adm.com

Pinto, Navy

ADM Edible Bean Specialities, Inc PO Box 98
108 MN Ave. W.
Galesburg, ND 58035

Ph:  701-488-2214
Fax:  701-488-2538
Email:  larry.erickson@adm.com

Pinto, Navy

ADM Edible Bean Specialities, Inc PO Box 25
77 East 3rd St.
Grafton, ND 58237

Ph:  701-352-1030
Fax:  701-352-3430
Email:  pete.houdek@adm.com

Pinto 

ADM Edible Bean Specialities, Inc PO Box 437
Northwood, ND 58267

Ph:  701-587-5900
Fax:  701-587-5927
Email:  jeff.ellingson@adm.com

Pinto, Navy
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2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

ADM Edible Bean Specialities, Inc PO Box 149
215 22nd St. N.
Olivia, MN 55277

Ph:  320-523-1637
Fax:  320-523-5683
Email:  mitchell.lothert@adm.com

Navy

ADM Edible Bean Specialities, Inc PO Box 255
557 Industrial Drive
St. Thomas, ND 58276

Ph:  701-257-6721
Fax:  701-257-6577
Email:  eugene.krueger@adm.com

Pinto, Navy

AGT Foods - Minot 625 42nd St NE
Minot, ND 58703

Ph: 701-839-7530 
Fax: 701-839-7532
Email: trade@agtfoods.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Navy

AGT Foods - Williston 505 26th Avenue NE
Williston, ND 58801-6309

Ph: 701-572-4070 
Fax: 701-572-4071
Email: trade@agtfoods.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Navy

Alliance Valley Bean, LLC PO Box 566
111 Elevator Road
Larimore, ND 58251

Ph:  701-343-6363
Fax:  701-343-2842

Black

Allied Energy dba Allied Grain 260 Elevator Road - Barlow, ND
Carrington, ND 58421

Ph:  701-984-2617
Fax:  701-984-2616
Email: kathy@alliedag.com
Web: www.alliedag.com

Pinto

American Bean LLC 105 Oak Street
Oslo, MN 56744
Web: www.ambean.com

Ph: 218-695-3040
Fax: 218-695-1305
Email: craig@ambean.com
julie@ambean.com

Black, Pinto, Cranberry, 
Pink, Small Red
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2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

American Bean LLC 101 1st Ave, P.O. Box 82
Petersburg, ND 58272
Web: www.ambean.com

Ph: 701-345-8264
Fax: 701-345-8263
Email: julie@ambean.com
craig@ambean.com

Black, Pinto, Cranberry, 
Pink, Small Red

B T R Farmers Co-op 6001 60th Ave NE
Leeds, ND 58346

Ph:  701-466-2281
Fax:  701-466-2022
Email:  btr@gondtc.com
Web:  btrfarmerscoop.com

Pinto

Bes Bean Company E5210 1040th Avenue
Wheeler, WI 54772

PH: 715-632-2319 
FAX: 715-632-2202

Dark Red Kidney

Bird Island Bean Co. LLC PO Box 249
81591 East Hwy 212 & 400th St.
Bird Island, MN 55310

Ph:  320-365-3070
Fax:  320-365-3811
Email:  larryserbus@hotmail.com
Web:  www.bibcllc.com

Navy

Bollingberg Seeds Co. 5353 Highway 15
Cathay, ND 58422

Ph:  701-984-2486
Fax:  701-984-2485
Email:  kurt@bollingbergseeds.com
Web:  www.bollingbergseeds.com

Pinto

Bonanza Bean LLC PO Box 164
8 Industrial Blvd
Morris, MN 56267

Ph:  320-585-2326
Fax:  320-585-2323
Email:cork.fehr@bonanzabean.com
Web:  www.bonanzabean.com

Black, Dark Red Kidney, 
Light Red Kidney

C and F Foods, Inc. PO Box 55
502 3rd Street
Manvel, ND 58256

Ph:  701-696-2040
Fax:  701-696-2042
Web:  www.cnf-foods.com
Email:  dkenna@cnf-foods.com

Black, Pinto

 

701.786.3402     
www.srscommodities.com 

 

MAYVILLE 
411 Second Avenue NE 
Mayville, North Dakota 

 

FALKIRK 
101 Main Street 

Washburn, North Dakota 
 

PORTLAND 
1020 Morrison Avenue 
Portland, North Dakota 

 

PORTLAND JUNCTION 
Portland, North Dakota 

 

BUYERS, PROCESSORS, AND PACKAGERS OF PULSE CROPS 

Rick Harpestad, General Manager 
rick@srscommodities.com 
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2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

Cando Farmers Grain & Oil Box 456
101 9th Street
Cando, ND 58324

Ph:  701-968-4446
Fax:  701-968-4447
Email:  candofarmers@gondtc.com

Pinto

Cavalier Bean Co. PO Box 297
308 Industrial Park
Cavalier, ND 58220

Ph:  701-265-8495
Fax:  701-265-8576
Email:  cbc@polarcomm.com

Pinto

Central Valley Bean Cooperative 401 Broadway
PO Box 162
Buxton, ND 58218

Ph:  701-847-2622
Fax:  701-847-2623
Email:  dan@centralvalleybean.com
Web:  www.centralvalleybean.com

Pinto

Chippewa Valley Bean Co., Inc N2960 730th St.
Menomonie, WI 54751

Ph:  715-664-8342
Fax:  715-664-8344
Email:  cbrown@cvbean.com
Web:  www.cvbean.com

Dark Red Kidney, Light 
Red Kidney

Columbia Bean Co. P.O. Box 67, 1920 Hwy 32 N.
Walhalla, ND 58282

Ph: 701-549-3721
Fax: 701-549-3725
Email:  dscholand@columbiagrain.com

Black, Pinto

Columbia Bean Co. 7400 55th Street, S.
Grand Forks, ND 58201

Ph:  701-775-3317
Fax:  701-775-3289
Email:  dscholand@columbiagrain.com

Black, Pinto, Small Red

Diversified Bean Inc. 41744 US Hwy 75 SW
Climax, MN 56523

Ph:  320-808-0891
Email:  gbalgaard@gmail.com
Web:  www.diversifiedbean.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Small Red, Cranberry

Preator Bean
Company

Lynn Preator
PO Box 234

Burlington, WY

307-762-3310   Cell: 307-272-0911

Wyoming Seed
When Quality Counts

Preator_Summer08_kp.indd   1 7/22/08   1:46:56 PM
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2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

Engstrom Bean & Seed 6131 57th Ave NE
Leeds, ND 58346

Ph:  701-466-2398
Fax:  701-466-2076
Email:  briane@engstrombean.com

Black, Pinto

Farmers Elevator Co. of Honeyford 2472 30th St. NE
Gilby, ND 58235-9711

Ph:  701-869-2466
Fax:  701-869-2456
Email:  fechoney@polarcomm.com
Web:  www.honeyford.com

Navy

Fessenden Coop Assn. PO Box 126
900 Railway St.
Fessenden, ND 58438

Ph:  701-547-3354
Fax:  701-547-3574
Email:  bstevens@fesscoop.com
Web:  www.fesscoop.com

Black, Pinto

Forest River Bean Co., Inc. PO Box 68
600 Carpenter Ave
Forest River, ND 58233

Ph:  701-248-3261
Fax:  701-248-3766
Email:  brians@invisimax.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Pink, Small Red

Green Valley Bean 58473 St., Hwy 34
Park Rapids, MN 56470

Ph:  218-573-3400
Fax:  218-573-3434
Email:  johnb@greenvalleybean.com

Dark Red Kidney, Light 
Red Kidney, Pink, White 
Kidney

Haberer Foods 41591 180th Street
Morris, MN 56267

Ph:  320-795-2468
Fax:  320-795-2986
Email:  randyh@runestone.net
Web:  Habererfoods.com

Black, Dark Red Kidney, 
Light Red Kidney

      
     Paul Varner…. paul@tvseed.com …………(989) 280-2013  
 

    Jim Whalen…. jimwhalen@tvseed.com….. (720) 556-9349   

North America’s Reliable and Independent  
Wholesale Dry Bean Seed Provider   

Producing Top Quality Western Grown Seed 

Hazelton, ID Powell, WY Wilder, ID 

Visit our website: 
 

www.tvseed.com 
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Company Name Address Ph/Fax/Email/Website Beans

Healthy Food Ingredients 4666 Amber Valley Parkway
Fargo, ND 58104

PH: 701-356-4106
FAX:  701-356-4102
WEB: www.skfood.com
EMAIL: skfood@skfood.com

Black, Pinto, Cranberry, 
Dark Red Kidney, Great 
Northern, Light Red 
Kidney, Navy, Small Red

JM Grain, Inc. 12 N Railroad Street
PO Box 248
Garrison, ND 58540-0248

Ph:  701-463-7261
Fax:  612-435-4868

Pinto

Johnstown Bean Co. PO Box 5
Gilby, ND 58235

Ph:  701-869-2680
Fax:  701-869-2692
Email:  jbc@polarcomm.com

Black, Pinto

Joliette Ag Systems, Inc. 15866 Highway 5
Pembina, ND 58271

Ph: 701-454-6226
Fax: 701-454-6244
Email: jwarner@polarcomm.com

Black, Pinto

Kelley Bean Company PO Box 99
703 Division Avenue So.
Cavalier, ND 58220

Ph:  701-265-8328
Fax:  701-265-8533
Email:  myanish@kelleybean.com
Web:  www.kelleybean.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Navy, Pink

Kelley Bean Company 480 Hwy 18 NE
Mayville, ND 58257-9001

Ph:  701-786-2997
Fax:  701-786-4214
Email:  kflanagan@kelleybean.com
Web:  www.kelleybean.com

Navy

2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
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Company Name Address Ph/Fax/Email/Website Beans

Kelley Bean Company 131 7th Ave. NE
PO Box 253
Perham, MN 56573

Ph:  218-346-2360
Fax:  218-346-2369
Email:  dmitchell@kelleybean.com
Web:  www.kelleybean.com

Dark Red Kidney, Light 
Red Kidney, Pink 

Kelley Bean Company 1328 Dakota Ave.
Hatton, ND 58240

Ph:  701-543-3000
Fax:  701-543-4195
Email:  dnelson@kelleybean.com
Web:  www.kelleybean.com

Black, Pinto, Navy, Pink

Kelley Bean Company 524 S. 7th St.
PO Box 290
Oakes, ND 58474

Ph:  701-742-3219
Fax:  701-742-3520
Email:  dmaasjo@kelleybean.com
Web:  www.kelleybean.com

Black, Pinto, Dark Red 
Kidney, Light Red Kidney, 
Navy 

Kirkeide’s Northland Bean Co. 4520 12th St. NE
Fessenden, ND 58438

Ph:  701-547-3466
Fax:  701-547-3539
Email:  knbc@gondtc.com

Black, Pinto, Navy 

Klindworth Seed & Bean Co. 2139 Highway 30
Fessenden, ND 58438-9441

Ph:  701-547-3742
Fax:  701-547-2592
Email:  ksb@stellarnet.com

Pinto

Lake Agassiz Bean LLC 22779 26th Street SW
Crookston, MN 56716

PH: 218-281-9972 Black, Dark Red Kidney

Larson Grain Co. 100 2nd Ave
Englevale, ND 58033

Ph:  701-683-5246
Fax:  701-683-4233
Email:  nick.shockman@larsongrain.com
Web:  www.larsongrain.com

Black, Pinto

Manvel Bean Co. 2875 18th St. NE
Manvel, ND 58256

Ph:  701-696-2271
Fax:  701-696-8266

Pinto

Miller Elevator Company Box 844
149 4th St. NE
Valley City, ND 58072

Ph:  701-845-2013 Pinto

North Dakota Bean LLC 2120 North Washington Street
Grand Forks, ND 58203

Ph: 701-203-8088
Fax: 701-203-8089
Email:  brett@nebraskabean.com

Pinto

Northwood Bean Co. Inc. 301 Potato Road
Northwood, ND 58267

Ph:  701-587-5206
Fax:  701-587-5650
Email:  nbc@polarcomm.com

Black, Pinto
 

Scoular P.O. Box 85, 415 Hwy. 32, So.
St. Hilaire, MN 56754

Ph: 218-964-5407
Fax: 218-964-6415
Web: www.scoularspecialcrops.com

Black, Pinto, Cranberry, 
Dark Red Kidney, Great 
Northern

SRS Commodities 411 2nd Avenue NE
PO Box 386
Mayville, ND 58257

Ph:  701-786-3402
Fax:  701-786-3374
Email:  rick@srscommodities.com

Black, Pinto

SRS Commodities Ltd-Falkirk 101 Main St.
Washburn, ND 58577

Ph:  701-462-8111
Fax:  701-462-8112
Email:  rick@srscommodities.com, adam@
srscommodities.com
Web:  www.srscommodities.com

Pinto

Star of the West Milling Co. 4082 22nd Ave, NE
Larimore, ND 58251

Ph:  701-397-5261
Fax:  701-397-5783
Email:  sotwbean@polarcomm.com
Web:  www.starofthewest.com

Black, Pinto, Navy

2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
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2018 Northarvest Resource Directory

Seed Bean Suppliers & Commercial Buyers
Company Name Address Ph/Fax/Email/Website Beans

Stony Ridge Foods Inc. 715 Atlantic Avenue
Benson, MN 56215

Ph:  320-842-3401
Fax:  320-842-3403
Email:  joe-jessica@stonyridgefoods.com 
or dhughes@stonyridgefoods.com

Black, Dark Red Kidney, 
Light Red Kidney, Navy

The Bean Mill 42631 450th Ave.
Perham, MN 56573

Ph:  218-346-2151 Dark Red Kidney, Light 
Red Kidney, Pink

Thompsons USA Limited PO Box 374
41703 Highway 2 SW
East Grand Forks, MN 56721

Ph:  218-773-8834
Fax:  218-773-9809
Email:  jvrolyk@thompsonslimited.com

Pinto, Dark Red Kidney, 
Navy

TMT Bean & Seed Farm 3718 67th Ave SE
Cleveland, ND 58424

Ph:  701-763-6544
Fax:  701-763-6545
Email:  terrytmtfarms@daktel.com

Pinto

Trinidad Benham 308 Front Ave 
Colgate, ND 58046

Ph: 701-945-2580
Fax: 701-945-2634 
Email: mfranko@trinidadbenham.com 
Web: www.trinidadbenham.com

Black, Pinto, Great 
Northern, Navy, Pink

Tronson Grain Co. 115 W. 1st St.
Doyon, ND 58327-2807

Ph:  701-398-3512
Fax:  701-398-3609

Pinto

Since 1927 and here for future generations

                  Check with us soon for your 2018 seed needs and contracts.
                   We look forward to seeing you in the field this summer!

www.kelleybean.com

Kelley Bean Co.
Since 1927, and Here for Future Generations

www.kelleybean.com

Todd @ mobile:  701-430-0589
Cavalier ND office: 701-265-8328
Email:  tsmith@kelleybean.com

Kerry @ mobile:  701-779-6877
Hatton ND office: 701-543-3000
Email:  krice@kelleybean.com

Keaton @ mobile: 701-331-2615
Mayville ND office: 701-786-2997
Email: kflanagan@kelleybean.com

Left to Right: Kevin Kelley, Dennis Mitchell, Todd Smith, Deon Maasjo,
Keaton Flanagan, Kerry Rice, John Bartsch

Deon @ mobile:  701-678-4384
Oakes ND office: 701-742-3219
Email:  dmaasjo@kelleybean.com

Dennis @ mobile:  218-639-2548
Perham MN office: 218-346-2360
Email:  dmitchell@kelleybean.com
Dale Schultz mobile: 218-371-1443

John Bartsch mobile:  612-759-5868
Regional Mgr office: 763-391-9311
Email:  jbartsch@kelleybean.com

Kelley Bean Co. salutes
all bean producers.

Have a safe and 
successful growing 

season. 
We look forward to 

seeing you in the �eld
this summer.

Mike @          mobile: 701-430-0589             Deon @ mobile: 701-678-4384
Cavalier ND offi ce: 701-265-8328 Oakes ND offi ce: 701-742-3219
Email:            myanish@kelleybean.com     Email: dmaasjo@kelleybean.com

Dean @ mobile: 701-238-5228 Dennis @ mobile: 218-639-2548
Hatton ND offi ce: 701-543-3000 Perham MN offi ce: 218-346-2360
Email: dnelson@kelleybean.com Email: dmitchell@kelleybean.com
       Dale Schultz mobile: 218-371-1443
 

Keaton @ mobile: 701-331-2615 John Bartsch mobile: 612-759-5868
Mayville ND offi ce: 701-786-2997 Regional Mgr offi ce: 763-391-9311
Email: kfl anagan@kelleybean.com Email: jbartsch@kelleybean.com

488788_kp2.indd   1 12/9/13   2:51 PM
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Company Name Address Phone/Fax

Northarvest Bean Growers Assn.  (NHBGA) 50072 E. Lake Seven Road 
Frazee, MN 56544-8963 Ph: 218-334-6351

North Dakota Dry Bean Council 50072 E. Lake Seven Road 
Frazee, MN 56533-8963 Ph: 218-334-6351

Minnesota Dry Bean Research & 
Promotion Council

50072 E. Lake Seven Road 
Frazee, MN 56544-8963 Ph: 218-334-6351

California Bean Shippers Association 
(CBSA)

1521 I Street
Sacramento, CA 95814 Ph: 916-441-2514

California Dry Bean Advisory Board 
(CDBAB)

531-D, N-Alta Ave.
Dinuba, CA 93618 Ph: 559-591-4866

Colorado Dry Bean Administrative 
Committee (CDBAC)

31221 Northwoods
Buena Vista, CO  81211 Ph: 719-395-3505

Idaho Bean Commission (IBC) 821 W State Street, Boise, ID 83720-0015 Ph: 208-334-3520

Idaho Bean Dealers Association PO 641, Buhl, ID 83316 Ph: 208-731-1702

Michigan Bean Commission (MBC) 516 South Main Street, Suite D 
Frankenmuth, MI 48734

Ph: 989-262-8550 

Michigan Bean Shippers Association 
(MBSA)

1501 North Shore Drive, Suite A
East Lansing, MI  48823 Ph: 517-336-0223

Nebraska Dry Bean Commission (NeDBC) 4502 Avenue I, Scottsbluff, NE 69361 Ph: 308-632-1258

North Central Bean Dealers Assn. 
(NCBDA) PO Box 391, Thompson, ND 58278-0391 Ph: 701-335-3988

North Dakota Dry Edible Bean Seed 
Growers Assn. PO Box 5607, Fargo, ND 58105 Ph: 701-231-8067

Rocky Mountain Bean Dealers Assn. 
(RMBDA)

P.O. Box 2255 
Loveland, CO 80538 Ph: 970-667-4949

United States Dry Bean Council 1161 NW Overton St., Suite #202
Portland, OR 97209

Ph: 202-492-0522 

United States Dry Bean Council 
(Government Relations)

Gordley Associates 
600 Pennsylvania Ave, NE, Suite 320 
Washington, D.C. 20003

Ph: 202-969-8900 

Washington Bean Dealers Assn. (WaBDA) PO Box 122, Moses Lake, WA 98837 Ph: 509-765-8893

Bean Organizations

North 
Dakota 
Certified 
Bean Seed 
Growers
For a list of certified 
bean seed growers 
in North Dakota, 
visit www.nd.gov/
seed, then click 
on “Field Seed 
Directory” on the 
top bar, then click 
on 2017 Field Bean.

2018 Northarvest Resource Directory

Weekly 
E-News from 
Northarvest
Visit www.
northarvestbean.
org to sign up for 
our free weekly 
E-Newsletter.
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2018 TWIN MASTER 
HARVEST BEANS LIKE YOU MEAN IT 

CONTACT YOUR LOCAL AUTHORIZED DEALER 

WWW.PICKETTEQUIPMENT.COM 
1-800-473-3559 

QUALITY IS 
OUR #1 GOAL 



2018 Dry Bean  
Research Update

Y O U R   C H E C K O F F   D O L L A R S   A T   W O R K
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Determining the Efficacy of Foliar Applications for the Control  
of Common Bacterial Blight (CBB) Under Field Conditions

Principle investiga-
tors:  Julie S. Pasche, Dry 
Bean Pathologist and Sam 
Markell, Extension Plant 
Pathologist; NDSU Fargo 
Campus

Background: Yield 
losses of up to 40% have 
been attributed to com-
mon bacterial blight 
(CBB) due to necrotic le-
sions on the foliage and 
resultant loss of photo-
synthetic area. Pod and 
subsequent seed infec-
tion also can affect seed 
quality and act as initial 
inoculum when infected 
seed is planted. CBB was 
the most commonly ob-
served disease in NDSU 
surveys of over 155 North 
Dakota dry bean fields 
conducted from 2013 to 
2017. Disease manage-
ment recommendations 
for CBB in North Dakota 
have traditionally con-
sisted of planting certified 
seed and crop rotation. 
Copper hydroxide com-
pounds are labeled for 
foliar application on dry 
beans, but have frequently 
shown marginal and in-
consistent efficacy for the 
management of CBB un-
der North Dakota growing 
conditions. 

In 2016 and 2017, field 
trials were performed 
by NDSU PhD student 
Amanda Beck at three 
sites (6 total trials) to eval-
uate the efficacy of eight 
products for the manage-
ment of bacterial blight. 

These products included 
traditional copper-based 
and less-traditional bacte-
ricidal and growth-stimu-
lating products that have 
shown promise in trials 
conducted in other dry 
bean growing areas of the 
US. In trials conducted in 
2016, nearly all products 
reduced bacterial blight 
severity compared to the 
non-treated, but Kocide 
3000 and Oxidate (1%) 

performed best across 
trials. However, no signifi-
cant yield increases were 
observed in any trial. The 
objective in 2017 was to 
confirm preliminary re-
sults obtained in 2016 for 
the performance of these 
products for the manage-
ment of bacterial blight in 
dry beans. 

Methods: In 2017, three 
field trials were conduct-
ed to assess the efficacy 

of eight foliar compounds 
against CBB. One trial 
was at the Oakes Irrigated 
Research Site, one on the 
main NDSU campus in 
Fargo, and one in Prosper, 
ND. Non-treated control 
plots and plots sprayed 
with traditional copper-
based bactericides were 
included in all trials. 
Product application was 
initiated at the R2 growth 
stage (mid-flower) with 

Figure 2. Yield (lbs/A) for trials conducted in Oakes and Fargo, ND to evaluate the 
management of bacterial blight. No significant differences were observed among 
treatments.

Figure 1. Disease severity represented as relative area under the disease progress curve 
(RAUDP) for trials conducted in Oakes and Fargo, ND to evaluate the management of 
bacterial blight. Bars with different letters are significantly different. 
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plant wounding and bacterial ap-
plications occurring 48 hours 
prior to first product application. A 
second application was made ap-
proximately 14 days later. Bacterial 
inoculations, and spray regime were 
designed to closely mimic a grow-
er’s situation where plant injury oc-
curs via a hailstorm or strong wind-
driven rain. Bacterial blight severity 
was evaluated as percent foliage 
affected two or three times during 
the growing season, beginning just 
prior to the first foliar application. 
Seed yield was evaluated at harvest 
and evaluations of CBB infection in 
the seed are underway.

Results: In 2017, the trial in Pros-
per, ND was compromised by di-
camba drift and was abandoned be-
fore any data was obtained. At trials 
conducted at Fargo and Oakes, CBB 
severity was reduced significantly 
by the application of some products 

Figure 3. Relationship between disease severity, represented as relative 
area under the disease progress curve (RAUDPC), and yield (lbs/A) for trials 
conducted in Oakes and Fargo, ND to evaluate the management of bacterial 
blight.

evaluated (Figure 1). CBB disease 
severity in the non-treated control 
was approximately 30% at both sites. 
The relative area under the disease 
progress curve was calculated from 
three disease assessment dates, and 
represents the CBB severity across 
the growing season. Copper based 

products Kocide 3000, MasterCop, 
and ET-F were the most effective at 
reducing CBB levels. Peroxide-based 
products such as Oxidate (0.5% & 
1%) and Sanidate also reduced CBB, 
but were not as effective as copper-
based products. Yield increases were 
observed; however, they were not 
statistically significant in either trial 
(Figure 2), as was observed in 2016. 
However, in Oakes, as much as 400 
lbs/A were gained through the use 
of Kocide 3000, the highest yield-
ing treatment, when compared to 
the non-treated. In Fargo, the yield 
gain was slightly less than 100 lbs/A. 
Additionally, a general trend was 
observed: with increasing disease 
severity, yield decreased (Figure 3). 
This relationship was not as strong 
in Oakes, but was very strong in the 
Fargo trial. Across years (2016 and 
2017) and trial locations, copper 
based products Kocide 3000, ET-F, 
and MasterCop as well as surface 
sterilizers Oxidate and Sanidate of-
fered reductions in CBB disease 
severity, although results varied by 
year and location and significant 
yield increases have not been dem-
onstrated. It is undetermined at 
this time if these applications limit 
the CBB infection of the seed. Seed 
evaluations from these trials are on-
going. 

Valley Headquarters for  
Edible Bean Equipment

• Locally Owned for over 50 Years   • Specialized On-Call Technicians
                      • Large Inventory of Pickett and Elmers Parts    
 • Check out our Used Bean Equipment Online at www.uglemness.com               

701-587-6116 
800-223-1630

www.uglemness.com
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Determining the Effect of Plant Architecture on Yield Loss  
From Common Bacterial Blight Under Field Conditions

Principle investiga-
tors:  Julie S. Pasche, Dry 
Bean Pathologist and Sam 
Markell, Extension Plant 
Pathologist; NDSU Fargo 
Campus

Background: With 
increasing acreage of 
upright dry bean variet-
ies, and the importance 
of CBB, the question has 
been raised of how the 
differences in plant archi-
tecture affect yield losses 
from CBB. Many factors 
can affect plant disease 
development, including 
the environment in the 
crop canopy, which is 
affected by plant archi-
tecture. Evaluations have 
been performed to deter-
mine yield loss attributed 
to CBB; however, these 
have not compared plant 
architecture types. 

Methods: In 2016 and 
2017, field trials were 
performed by NDSU PhD 
student Amanda Beck 
at three sites (Oakes, 
Fargo and Prosper, ND) 
comparing two upright 
(Stampede and Medicine 
Hat) and two prostrate 
(Maverick and Othello) 
pinto bean varieties. Each 
trial evaluated a total of 
eight treatments; each 
of the four varieties with 
either no CBB manage-
ment (high disease), or 
applications of antibacte-
rial products throughout 
the season to minimize 
disease as much as pos-
sible (low disease). The 

high disease plots were 
inoculated with a sus-
pension of CBB-causing 
bacteria. Other pests were 
excluded from plots as 
much as possible. CBB 
severity was rated and 
seed yield was evaluated 
after harvest. As with the 
trial in Prosper evaluating 
products for the manage-
ment of bacterial blight, 
the trial to evaluate plant 
architecture types planted 
in Prosper was also dam-
aged by dicamba drift.

Results: Results from 
2016 indicate that, in all 
three trials, low vs high 
disease did not affect yield 
across architecture types. 
In other words, yield 
losses due to higher CBB 
severity were not larger 
in one architecture type 
than the other. Results 
observed in 2017 in Fargo 
and Oakes were similar to 
those observed in 2016. 
The level of CBB differed 

significantly between 
the high and low disease 
treatments across all va-
rieties, as was expected 
(Figures 4 & 5). In Fargo, 

CBB levels in the low dis-
ease plots was less than 
3%, while CBB in the high 
disease plots ranged from 
nearly 30% to nearly 45% 

Figure 4. Common bacterial blight (CBB) severity and yield across four varieties in the 
2017 Fargo plant architecture trial. Bars with the same letters within variety are not 
significantly different.

© 2016 Healthy Food Ingredients.

Join our family of growers who share our passion for 
cultivating goodness. We’d like you to grow with us.

Let’s cultivate goodness,  
together.  

Call 844-275-3443 or  
visit HFIfamily.com

Pulses  |  Soybeans  |  Flax  |  Cereal Grains  |  Corn

Our HFI family: suntava
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(Figure 4). However, yield 
did not differ significantly 
between disease levels 
for any variety. In Oakes, 
disease was much lower, 
ranging from less than 1% 
to just over 5% in the low 
disease plots (Figure 5). 
In the high disease plots, 
CBB severity ranged from 
nearly 6% to just over 12%. 
Yield was not significantly 
affected by this level of dis-
ease in any variety. These 
results obtained from a 
total of 5 trials over 2 years 
indicated that upright va-
rieties did not differ from 
prostrate varieties in yield 
damage suffered as a re-
sult of CBB infection. This 
leads us to believe that 

Ph: 218-964-5407  Web: www.scoularspecialcrops.com

Buyers of Pinto Beans, Black Beans  
and most other dry edible beans

Count on Scoular People

Minnesota:  St. Hilaire   North Dakota:  Garske ~ Grafton ~ BTR.Leeds

RECEIVING STATIONS

Figure 4. Common bacterial blight (CBB) severity and yield across four varieties in the 
2017 Fargo plant architecture trial. Bars with the same letters within variety are not 
significantly different.

similar management rec-
ommendations should be 
followed, and that growers 
should expect a similar re-
sponse across architecture 

types. While no significant 
yield losses were observed 
in these trials, we know 
that CBB can result in yield 
loss and growers should 

not take these results as an 
indication that CBB lacks 
the ability to limit disease 
under favorable condi-
tions.
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The Management of Root Rot Pathogens Using Seed  
Treatment and In-Furrow Fungicide Applications

Table 1.  Application rates for in-furrow and seed treatments evaluated for the management of root 
rot in dry beans in Carrington, ND and / or Perham, MN in 2017.

Treatment Rate Seed Treatment Rate

Non-infested Non-treated - Apron XL 0.16 fl oz/100 lb

No in-furrow treatment - Apron XL 0.16 fl oz/100 lb

No in-furrow treatment - Vibrance Maxx 1.54 fl oz/100 lb

Headline 9.0 fl oz/A Apron XL 0.16 fl oz/100 lb

Headline 9.0 fl oz/A Vibrance Maxx 1.54 fl oz/100 lb

Proline 5.7 fl oz/A Apron XL 0.16 fl oz/100 lb

Proline 5.7 fl oz/A Vibrance Maxx 1.54 fl oz/100 lb

Vertisan 20.0 fl oz/A Apron XL 0.16 fl oz/100 lb

Vertisan 20.0 fl oz/A Vibrance Maxx 1.54 fl oz/100 lb

Velum Prime 3.0 fl oz/A Apron XL 0.16 fl oz/100 lb

Velum Prime 3.0 fl oz/A Vibrance Maxx 1.54 fl oz/100 lb

Principle investiga-
tors:  Julie S. Pasche, Dry 
Bean Pathologist and Sam 
Markell, Extension Plant 
Pathologist; NDSU Fargo 
Campus

Background: Evalu-
ations of the efficacy of 
in-furrow fungicide ap-
plications for the man-
agement of root rot have 
been conducted since 
2014 in Carrington and 
Fargo, ND with matching 
funds from the ND Dept. 
of Ag Minor Use Pesticide 
Program. Since that time 
we have determined that 
the application of fungi-
cides in-furrow has the 
potential to reduce root 

rot and increase dry bean 
yield under moderate to 
heavy disease pressure 
when compared to the 
standard seed treatment, 
Apron Maxx. Results 

varied across trial loca-
tions and years; however, 
four fungicides (Quadris, 
Headline, Proline,  and 
Vertisan) have displayed 
some efficacy using this 

application method. Re-
sults have not always been 
consistent across sites and 
years, but in our trials, 
this strategy has shown 
promise for root rot man-

For more information call 1.866.368.9306 or visit www.headsupST.com

DON’T CHASE WHITE MOLD
PREVENT IT…ENSURE THE BEST START WITH HEADS UP® SEED TREATMENT

AVAILABLE UPON REQUEST FROM 

TREASURE VALLEY 
SEED COMPANY

EPA REGISTERED FOR THE PREVENTION OF WHITE MOLD, 
RHIZOCTONIA & DAMPING OFF IN DRY BEANS AND 
WHITE MOLD AND SDS IN SOYBEANS

EPA REG# 81853-1 | OMRI REG. # HUP-0287

Proven Results | Cost Effective |

Compatible with other Seed Treatments and Inoculants



February 2018  Northarvest Bean Grower        23

Table 2. Plant emergence, vigor and root rot severity for dry beans where soil was infested with Rhizoctonia solani. Seeds were treated 
with a standard seed treatment and fungicides were applied in-furrow at planting on 6/7/2017 in Carrington, ND.

In-Furrow Seed Treatment 6/22 7/6

Plants/A Vigor (%) Plants/A Vigor (%) Root rot severity 
(%)

Non-infested Non-treated Apron XL 74633 a 100 a 70858 ab 100 a 32.8 d

No in-furrow treatment Apron XL 4066 d 5.0 d 5227 e 6.7 e 79.1 a

No in-furrow treatment Vibrance Maxx 65050 ab 80.0 b 60694 bc 85.8 ab 35.3 d

Headline Apron XL 17424 d 17.5 d 17715 e 17.5 de 48.2 b

Headline Vibrance Maxx 68244 a 95.0 ab 62727 abc 80.0 b 35.3 d

Proline Apron XL 14230 d 17.5 d 15682 e 28.3 d 44.2 bc

Proline Vibrance Maxx 52272 bc 81.7 b 50530 cd 79.2 b 34.6 d

Vertisan Apron XL 42689 c 55.8 c 42108 d 57.5 c 37.2 cd

Vertisan Vibrance Maxx 74923 a 94.2 ab 74633 a 80.0 b 38.8 cd

P value (0.05)  <.0001 <.0001 <.0001 0.0034 <.0001

CV  29.8 22.5 26.8 25.3 16.7

Soil for treatments 2 through 9 was infested with Rhizoctonia solani.
Within columns, values followed by the same letter are not significantly different based on Fisher’s protected least significant difference 
(∞ = 0.05).

Table 3. Plant emergence, vigor and root rot severity for dry beans where soil was infested with Fusarium solani. Seeds were treated with 
a standard seed treatment or fungicides were applied in-furrow at planting on 6/7/2017 in Carrington, ND.

In-Furrow Seed 
Treatment

6/22/2017 7/6/2017

Plants/A Vigor (%) Plants/A Vigor (%) Root rot severity (%)

Non-infested Non-treated Apron XL 70567 a 92.5 a 59532 a 86.7 a 42.6 a

No in-furrow treatment Apron XL 64469 a 90.0 a 59532 a 73.3 a 35.6 b

No in-furrow treatment Vibrance Maxx 65340 a 88.3 a 51982 a 81.7 a 32.1 bc

Headline Apron XL 52562 a 75.0 a 48206 a 68.3 a 32.2 bc

Headline Vibrance Maxx 50530 a 69.2 a 47626 a 68.3 a 29.8 cd

Proline Apron XL 52853 a 73.3 a 48787 a 57.5 a 29.1 cd

Proline Vibrance Maxx 52272 a 75.8 a 49949 a 64.2 a 27.4 cd

Vertisan Apron XL 66502 a 79.2 a 55176 a 76.7 a 26.2 d

Vertisan Vibrance Maxx 67954 a 75.0 a 61275 a 46.7 a 32.2 bc

P value (0.05)  0.2600 0.1826 0.3452 0.0993 <.0001

CV  28.5 20.8 23.0 32.1 14.7

Soil for treatments 2 through 9 was infested with Fusarium solani.   
Within columns, values followed by the same letter are not significantly different based on Fisher’s protected least significant difference 
(∞ = 0.05).

agement, particularly in a 
field where high disease 
pressure is expected. 
Some products evaluated 
are not currently labeled 
for in-furrow use in dry 
beans, so always follow 
label instructions. 

Methods: In 2017, 
two field trials were con-
ducted in Carrington, ND 

and one trial was con-
ducted in Perham, MN. 
In Carrington, Headline, 
Proline and Vertisan were 
applied in the furrow at 
planting to plots inocu-
lated with F. solani and 
R. solani (Table 1). The 
Perham trial included 
Proline, Vertisan and Ve-
lum Prime and relied on 

natural pathogen infesta-
tions. In all trials, the seed 
treatment Vibrance Maxx 
was combined with the 
in-furrow fungicides to 
determine if an additive 
effect on root rot could 
be obtained. All seed 
was treated with Apron 
XL to manage Pythium 
infections. This seed treat-

ment is not effective on 
Fusarium or Rhizoctonia. 
Plant emergence, vigor, 
root rot severity and yield 
were collected as in past 
in-furrow trials. 

Results: In trials con-
ducted in Carrington, 
Rhizoctonia solani infesta-
tion of soil reduced plant 

Continued on Next Page
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establishment and vigor 
by 95% (Table 2). The 
application of the seed 
treatment Vibrance Maxx 
significantly increased 
plant establishment and 
vigor. Further increases 
in these parameters were 
observed with the ap-
plication of Headline and 
Vertisan in-furrow; how-
ever these increases were 
not significantly higher 
than Vibrance Maxx 
alone. Additionally, only 
Vertisan applied in-furrow 
with the Apron XL seed 
treatment increased plant 
establishment and vigor 
over Apron XL alone, but 
was not as effective as the 
Vibrance Maxx seed treat-
ment. These differences 
in plant establishment 
and vigor were gener-
ally consistent at both the 
early- and mid-season 
evaluation dates. Root rot 
severity was also reduced 
with Vibrance Maxx with 
and without an in-furrow 
partner. The addition of 
the in-furrow applied fun-
gicides did not significant-
ly reduce root rot severity 
over the Vibrance Maxx 
seed treatment alone 
when Rhizoctonia solani 
was infested in the soil 
(Table 3). In Carrington, 
when plots were infested 
with Fusarium solani, no 
significant difference in 
plant establishment, vigor 
or root rot were observed 
with the addition of a seed 
treatment, or in-furrow 
fungicides. Trials con-
ducted at Carrington were 
destroyed prior to harvest. 

Table 4. Plant emergence and vigor at two data collection dates for dry beans where soil was not 
artificially infested. Seeds were treated with a standard seed treatment or fungicides were applied in-
furrow at planting on 6/1/2017 in Perham.

In-Furrow Seed Treatment 6/15/2017 7/7/2017

Plants/A Vigor (%) Plants/A Vigor (%)

No in-furrow treatment Apron XL 52708 a 94.2 ab 54015 a 93.3 a

No in-furrow treatment+ Vibrance Maxx 45956 ab 85.0 abcd 43996 a 78.8 a

Proline Apron XL 52708 a 100.0 a 59242 a 95.8 a

Proline Vibrance Maxx 43560 abc 80.0 bcd 49949 a 80.0 a

Vertisan Apron XL 46174 ab 92.5 ab 49441 a 86.3 a

Vertisan Vibrance Maxx 34848 bc 75.0 cd 40511 a 77.5 a

Velum Prime Apron XL 30928 c 70.0 d 58806 a 75.0 a

Velum Prime Vibrance Maxx 35719 bc 90.0 abc 43560 a 80.0 a

P value (0.05) 0.0196 0.0071 0.4598 0.0523

CV  15.1 9.2 24.7 11.0

Soil was not artificially pathogen infested.
Within columns, values followed by the same letter are not significantly different based on Fisher’s 
protected least significant difference (∞ = 0.05).

Table 5. Root rot severity and yield for dry beans where soil was not artificially infested. Seeds were 
treated with a standard seed treatment or fungicides were applied in-furrow at planting on 6/1/2017 
in Perham.

In-Furrow Seed Treatment 7/7/2017 9/18/2017

Root rot severity (%) Yield (bu/A)

No in-furrow treatment Apron XL 59.8 a 15.1 a

No in-furrow treatment Vibrance Maxx 63.0 a 12.6 ab

Proline Apron XL 56.2 a 17.5 a

Proline Vibrance Maxx 57.8 a 14.3 a

Vertisan Apron XL 57.2 a 13.5 a

Vertisan Vibrance Maxx 62.8 a 12.2 ab

Velum Prime Apron XL 64.5 a 7.4 b

Velum Prime Vibrance Maxx 69.3 a 13.2 ab

P value (0.05)  0.8888 0.0192

CV  14.4 20.2

Soil was not artificially infested.    
Within columns, values followed by the same letter are not significantly different based on Fisher’s 
protected least significant difference (∞ = 0.05).

Additional pathogen 
was not infested into the 
soil in the trial conducted 
in Perham because this 
area is known for high 
levels of soil-borne patho-
gens, primarily Fusarium. 
Velum Prime in combina-
tion with Apron XL did 
not perform as would 
have been expected. This 
may have been due to 
placement of the plots 

containing this treatment. 
Significant differences 
were observed in plant 
establishment and vigor 
at the early-season evalu-
ation, but these differ-
ences were not observed 
mid-season (Table 4). At 
the early-season evalua-
tion, the Vibrance Maxx 
seed treatment alone per-
formed well, as did Pro-
line and Vertisan applied 

in-furrow. Significant 
differences were not ob-
served in root rot severity. 
A significant yield reduc-
tion was only observed 
when Velum Prime was 
applied with the Apron 
XL seed treatment (Table 
5). Generally, those treat-
ments with higher plant 
establishment displayed 
higher yields. 
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Disease Monitoring of the Dry Bean Crop in the Northarvest Region
Principle investiga-

tors:  Julie S. Pasche, Dry 
Bean Pathologist and Sam 
Markell, Extension Plant 
Pathologist; NDSU Fargo 
Campus

In 2017, 35 dry bean 
fields in 9 counties (Pem-
bina, Walsh, Grand Forks, 
Traill, Nelson, Wells, 
Eddy, Steele and Stut-
sman) were scouted for 
foliar diseases during 
the third week of August. 
While bacterial blight was 
observed in all 35 fields 
scouted in 2017, disease 
severity was lower than 
observed in 2016, with 
average incidence of 62% 
and range of 21% to 92%. 
The severe thunderstorms 
which exacerbated dis-
ease in 2016 were not as 
widespread in 2017, result-

ing in a slight decrease in 
bacterial blight incidence. 
CBB was by far most com-
monly observed, brown 
spot was observed in a 
few fields, and halo blight 
was not observed during 
this survey. Brown spot 
and halo blight tend to 
be more prevalent earlier 
in the growing season. 
White mold was observed 
in 15 of 35 fields with an 
average incidence of 12% 
(range of 4% to 31%) in in-
fected fields. No anthrac-
nose was observed during 
our scouting efforts; how-
ever, there were reports of 
anthracnose in North Da-
kota, and growers should 
always be on the lookout 
for this potentially devas-
tating disease. 

Rust incidence and 

severity has been increas-
ing over the past 4 or 5 
growing seasons. Rust was 
observed in 18 of 35 fields 
during the 2017 survey. In 
fields where disease was 
observed, rust incidence 
ranged from 4% to 79% 
with an average incidence 
of slightly more than 
20%. This is slightly lower 
than observed in 2016. 
New races have been ob-
served in North Dakota 
by NDSU PhD student 
Cecilia Monclava-Santana 
as a part of a ND Dept. of 
Ag Specialty Crop Block 
Grant Award. This does 
not change our current 
rust management situa-
tion, as cultivars grown in 
the area, with the excep-
tion of most kidney bean 
cultivars, are susceptible 

to rust. However, it is im-
perative we continue to 
monitor pathogen races, 
as this has an immense 
impact on breeding for 
resistance. Our current 
recommendations in-
clude scouting for disease 
and applying fungicides. 
Fungicide trials for rust 
management have been 
conducted annually for 
the last seven years.  Re-
sults in 2017 were simi-
lar to years past, where 
strobilurin fungicides 
(FRAC 11) and triazole 
fungicides (FRAC 3), 
or products containing 
fungicides from either of 
these groups, generally 
managed rust better than 
fungicides with other 
modes of action, with 
some exception.
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Improving the management of white mold in dry edible beans
Principle investiga-

tor:  Michael Wunsch, 
plant pathologist, NDSU 
Carrington Research Ex-
tension Center

Background:  White 
mold management re-
search in dry edible beans 
conducted by the NDSU 
Carrington Research Ex-
tension Center in 2017 
was focused on three ar-
eas:  (1) summarizing ma-
jor results from fungicide 
efficacy trials targeting 
white mold in pinto beans 
conducted across mul-
tiple locations in North 
Dakota from 2009 to 2017; 
(2) evaluating fungicide 
application timing in pin-
to, black and navy beans; 
and (3) optimizing spray 
nozzle selection, nozzle 
placement and spray 
droplet size for improved 
white mold management 
in pinto and kidney beans.

Methods:  Fungicide 
efficacy was evaluated in 
replicated field studies 
conducted in Carrington, 
Langdon and Oakes, ND 
from 2009 to 2017.  Testing 
was conducted on ‘Lariat’, 
‘La Paz’, ‘Maverick’, ‘ND-
307’, ‘Othello’, ‘Palomino’, 
and ‘Stampede’ pinto 
beans seeded to rows 14, 
16, 21, 28 or 30 inches 
apart.  Fungicides were 
applied at early bloom 
and 10 to 14 days later 
using a hand-held spray 
boom and spray volumes 
of 15 to 20 gal/ac.  Most 
applications were made 
with Spraying Systems 
TeeJet XR8001 or XR80015 

TWO SEQUENTIAL APPLICATIONS OF THE SAME FUNGICIDE

Brand name Application 
rate

Active ingredient(s) Number of 
field trials

White mold  
% reduction

Yield  
% increase

Quash 50WG 2.5 to 4.0 oz/ac metconazole 9 10 5

Aproach 250SC 12 fl oz/ac picoxystrobin 8 15 6

Proline 480SC 5.7 fl oz/ac prothioconazole 14 15 8

Topsin 4.5FL 20 fl oz/ac thiophanate-methyl 5 18 5

Topsin 4.5FL 30 fl oz/ac thiophanate-methyl 17 38 25

ProPulse 400SC 8.6 fl oz/ac prothioconazole + 
fluopyram

10 28 19

ProPulse 400SC 10.3 fl oz/ac prothioconazole + 
fluopyram

12 35 25

Endura 70WG 8.0 oz/ac boscalid 46 45 23

Omega 500F 13.6 fl oz/ac fluazinam 8 51 32

FUNGICIDE ROTATION STRATEGIES

 
Products and application rates

Number of 
field trials

White mold  
% reduction

Yield
% increase

Topsin 30 fl oz/ac followed by Endura 8 oz/ac 11 30 23

Topsin 40 fl oz/ac followed by Endura 8 oz/ac 7 43 38

Endura 8 oz/ac followed by Topsin 40 fl oz/ac 7 38 35

Table 1.  Average reduction in white mold and average increase in dry bean yield (relative to the 
non-treated control) conferred by fungicides in replicated field trials conducted on pinto beans in 
Carrington, Langdon and Oakes, ND from 2009 to 2017.  Results are presented for fungicides and 
fungicide rotation programs that were evaluated in at least five field trials.  Within-column means 
followed by different letters are significantly different (P<0.05).

‘LA PAZ’ PINTO BEANS; CARRINGTON, ND

Fungicide application timing: 14-INCH ROW SPACING 28-INCH ROW SPACING

Plants with an open 
blossom (%) 

Pod length 
(maximum)

White mold 
% of canopy

Yield
lbs/ac

White mold
% of canopy

Yield
lbs/ac

1 Non-treated control 86 bc* 1297 de* 83 cd* 1285 c*

Treatments 2 to 5:  SINGLE FUNGICIDE APPLICATION

2 80 no pods 88 c 1215 e 85 d 1209 c

3 100 1.0 inch 80 abc 1739 a-d 75 abc 1908 ab

4 100 3.0 inch 81 abc 1595 b-e 77 a-d 1864 ab

5 100 4.0 inch 80 abc 1691 a-d 75 a-d 1671 abc

Treatments 6 to 9:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS 12 DAYS APART

6 80 no pods 79 abc 1686 a-e 75 abc 1719 abc

7 100 1.0 inch 74 a 2158 a 70 a 2163 a

8 100 3.0 inch 74 a 1997 ab 70 ab 1974 ab

9 100 4.0 inch 78 ab 1825 abc 77 a-d 1729 abc

CV: 9.8 24.2 11.5 25.9

Table 2.  Impact of fungicide application timing on pinto, black and navy bean performance under 
white mold pressure; Carrington and Oakes, 2017.  Testing was conducted with a single application 
of Topsin (30 fl oz/ac) or sequential applications of Topsin (30 fl oz/ac) followed by Endura (8 oz/ac).  
Within-column means followed by different letters are significantly different (P<0.05).

flat-fan nozzles at 35 or 
40 psi.  Studies were con-
ducted on sites with a pri-

or history of white mold, 
and overhead irrigation 
was applied to facilitate 

disease pressure.
Fungicide application 

timing was evaluated in 
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replicated field trials con-
ducted in Carrington and 
Oakes in 2017.  Fungicides 
were applied in 15 or 19 
gal/ac using a hand-held 
boom equipped Spraying 
Stems XR80015 (Oakes) or 
DGXR80015 (Carrington) 
flat-fan nozzles and oper-
ated at 35 psi.

Field trials optimizing 
spray nozzle selection, 
spray droplet size, and 
nozzle placement were 
conducted in Carrington 
in 2017 utilizing a tractor-
mounted boom equipped 
with a pulse-width 
modulation system from 
Capstan AG.  ‘Palomino’ 
pinto beans and ‘Rosie’ 
light-red kidney beans 
were seeded in rows 21 
inches apart in a field with 
a prior history of white 
mold, and supplemen-
tal overhead irrigation 
was applied to facilitate 
disease pressure.  For 
applications with boom-
mounted nozzles, nozzles 
were mounted 20 inches 
apart, and boom height 
was set relative to manu-
facturer’s recommenda-
tions (30 inches above 
the canopy for 80-degree 
nozzles; 20 inches for 
110-degree nozzles).  For 
applications through drop 
nozzles, spray nozzles 
were mounted on the 
side and lower rear ports 
of ‘Undercover 360’ drop 
nozzles (360 Yield Center; 
Morton, IL); drop nozzles 
were mounted 21 inches 
apart, boom height was 
set such that the nozzles 
were 9 inches above the 

‘ECLIPSE’ BLACK BEANS; OAKES, ND

Fungicide application timing: 14-INCH ROW SPACING

Plants with an open 
blossom (%) 

Pod length 
(maximum)

White mold
% incidence

White mold
% of canopy

Yield
lbs/ac

Sclerotia
% by weight

1 Non-treated control 91 e 74 f 2897 d* 1.2 d

Treatments 2 to 5:  SINGLE FUNGICIDE APPLICATION

2 68 no pods 84 e 64 ef 3197 cd 1.0 d

3 100 no pods 79 de 56 de 3509 bc 0.8 cd

4 100 0.5 inch 72 cd 49 cd 3924 ab 0.7 bc

5 100 1.5 inch 63 bc 42 bc 4122 a 0.5 ab

Treatments 6 to 9:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS 11-12 DAYS APART

6 68 no pods 67 bc 42 bc 3943 ab 0.5 ab

7 100 no pods 62 bc 39 abc 4302 a 0.5 ab

8 100 0.5 inch 47 a 28 a 4441 a 0.3 a

9 100 1.5 inch 56 ab 36 ab 4184 a 0.4 ab

CV: 15.4 21.1 11.8 34.1

Table  (Continued).  Impact of fungicide application timing on pinto, black and navy bean 
performance under white mold pressure; Carrington and Oakes, 2017.  Testing was conducted with a 
single application of Topsin (30 fl oz/ac) or sequential applications of Topsin (30 fl oz/ac) followed by 
Endura (8 oz/ac).  Within-column means followed by different letters are significantly different (P<0.05).

‘ECLIPSE’ BLACK BEANS; CARRINGTON, ND

Fungicide application timing: 14-INCH ROW SPACING 28-INCH ROW SPACING

Plants with an open 
blossom (%) 

Pod length 
(maximum)

White mold
% of canopy

Yield
lbs/ac

White mold
% of canopy

Yield
lbs/ac

1 Non-treated control 48 c* 2219 b* 61 b* 1763 b*

Treatments 2 to 5:  SINGLE FUNGICIDE APPLICATION

2 15 no pods 41 bc 2363 ab 60 b 1918 ab

3 50 no pods 33 abc 2480 ab 46 ab 2225 ab

4 75 0.5 37 bc 2292 ab 55 ab 1894 ab

5 85 1 32 abc 2475 ab 53 ab 2004 ab

Treatments 6 to 8:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS 12 DAYS APART

6 50 no pods 20 a 2748 ab 39 a 2067 ab

7 75 0.5 28 ab 2699 ab 38 a 2284 a

8 85 1 26 ab 2779 a 41 a 2216 ab

CV: 26.3 13.0 19.3 14.5

‘AVALANCHE’ NAVY BEANS; CARRINGTON, ND

Fungicide application timing: 14-INCH ROW SPACING 28-INCH ROW SPACING

Plants with an open 
blossom (%) 

Pod length 
(maximum)

White mold
% of canopy

Yield
lbs/ac

White mold
% of canopy

Yield
lbs/ac

1 Non-treated control 50 b* 2183 b* 55 ab* 1965 d*

Treatments 2 to 5:  SINGLE FUNGICIDE APPLICATION

2 15 no pods 50 b 2383 ab 58 ab 2010 cd

3 50 no pods 45 ab 2375 ab 61 b 1987 cd

4 75 0.5 42 ab 2341 ab 55 ab 2129 bcd

5 85 1 41 ab 2390 ab 56 ab 2099 bcd

Treatments 6 to 8:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS 12 DAYS APART

6 50 no pods 36 ab 2852 a 45 ab 2326 abc

7 75 0.5 33 ab 2913 a 48 ab 2522 a

8 85 1 29 a 2668 ab 41 a 2444 ab

CV: 25.2 12.3 18.4 8.7Continued on Next Page
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ground, and the tractor 
was driven such that drop 
nozzles were centered be-
tween rows of dry beans.  
A spray volume of 15 gal/
ac and driving speed of 
4.0 mph were utilized in 
all treatments.

CONCLUSIONS  
Fungicide efficacy:  

Across multi-location field 
trials conducted across 
eastern North Dakota 
from 2009 to 2017, the 
fungicides Topsin (30 fl 
oz/ac), ProPulse (10.3 fl 
oz/ac), Endura (8 oz/ac), 
and Omega (13.6 fl oz/
ac) were most effective, 
conferring an average 
reduction in white mold 
of at least 35% and an 
average increase in yield 
of at least 23% relative to 
the non-treated control 
(Table 1).  Quash (2.5 to 
4.0 oz/ac), Aproach (12 fl 
oz/ac), Proline (5.7 fl oz/
ac), and Topsin (20 fl oz/
ac) were less effective.  
Fungicides were tested as 
two sequential fungicide 
applications 10 to 14 days 
apart, but the results can 
also inform decision-
making when a single 
fungicide application is 
made.  When tested as a 
single versus two sequen-
tial fungicide applications, 
the relative efficacy of dif-
ferent fungicides for con-
trol of white mold in dry 
beans has been similar.

Fungicide applica-
tion timing:  In field tri-

als conducted on pinto, 
black and navy beans in 
Carrington and Oakes 

in 2017, fungicides were 
most effective against 
white mold when fun-

gicides were applied at 
initial pod development 
when pods were 0.5 to 

‘PALOMINO’ PINTO BEANS; CARRINGTON, ND

Nozzle 
placement

 
Spray nozzle

 
Droplet size

White mold
% of canopy

Yield
lbs/ac

1 Non-treated control 44 c* 3127 a*

Treatments 2 to 4:  SINGLE FUNGICIDE APPLICATION (July 10 at early bloom)

2 boom XR8004 40 psi medium-fine 33 abc 3141 a

3 drop nozzle XR11001 + TX-VK6 40 psi fine 40 bc 3239 a

4 boom-moounted nozzles + drop nozzle 32 abc 3291 a

Treatments 5 to 12:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS (July 10 and 20)

5 boom XR8004 60 psi fine 23 ab 3643 a

6 boom XR8004 40 psi medium-fine 19 a 3537 a

7 boom XR8006 40 psi medium-coarse 22 ab 3534 a

8 boom XR8010 40 psi coarse 25 ab 3407 a

9 boom TJ60-8005 40 psi medium-fine 20 a 3826 a

10 boom AIXR110015 60 psi medium-coarse 17 a 3390 a

11 drop nozzle treatment 3 on July 10; treatment 6 on July 10 21 a 3702 a

12 drop nozzle treatment 4 on July 10; treatment 6 on July 10 20 a 3479 a

35.3 11.4

‘ROSIE’ LIGHT-RED KIDNEY BEANS; CARRINGTON, ND

Nozzle 
placement

Spray nozzle Droplet size White mold
% of canopy

Yield
lbs/ac

1 Non-treated control 51 b* 2419 d

Treatments 2 to 4:  SINGLE FUNGICIDE APPLICATION (July 10 at early bloom)

2 boom XR8004 40 psi medium-fine 41 ab 2637 cd

3 drop nozzle XR11001 + TX-VK6 40 psi fine 39 ab 2765 bcd

4 boom-moounted nozzles + drop nozzle 36 ab 2642 bcd

Treatments 5 to 12:  TWO SEQUENTIAL FUNGICIDE APPLICATIONS (July 10 and 20)

5 boom XR8004 60 psi fine 31 a 2860 a-d

6 boom XR8004 40 psi medium-fine 29 a 2885 abc

7 boom XR8006 40 psi medium-coarse 43 ab 2825 a-d

8 boom XR8010 40 psi coarse 29 a 3091 abc

9 boom TJ60-8005 40 psi medium-fine 34 ab 2775 a-d

10 boom AIXR110015 60 psi medium-coarse 26 a 2933 abc

11 drop nozzle XR11001 + TX-VK6 40 psi fine 27 a 3233 a

12 boom-moounted nozzles + drop nozzle 24 a 3100 ab

CV: 29.1 8.3

Table 3.  Impact of nozzle type, nozzle placement, application pressure and spray droplet size on 
white mold control and dry bean yield in pinto and kidney beans; Carrington, 2017.  Testing was 
conducted with a single application of Topsin (30 fl oz/ac) or sequential applications of Topsin (30 fl 
oz/ac) followed by Endura (8 oz/ac).  In treatments 4 and 12, half of the spray volume was delivered 
through boom-mounted XR8004 nozzles (40 psi), and half was delivered through drop nozzles 
equipped with XR11001and TX-VK6 nozzles (side and rear ports).  Within-column means followed by 
different letters are significantly different (P<0.05).
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1.0 inch long (Table 2).  
Optimal fungicide appli-
cation timing was similar 
irrespective of whether a 
single fungicide was made 
or whether two sequential 
fungicide applications 
were made 11 to 12 days 
apart, and differences in 
canopy closure associ-
ated with narrow versus 
wide row spacing did not 
impact optimal fungicide 
application timing.  Tem-
peratures were high as the 
dry beans entered bloom, 
and an earlier application 
timing may be optimal 
in years when cool, wet 
weather occurs during 
bloom initiation.

Fungicide application 
methods:  In fungicide 
applications with boom-
mounted nozzles, the yield 
responses to fungicide 
applications were closely 
correlated to spray drop-
let size (Table 3).  White 
mold developed primarily 
after the second fungicide 
application, when cool 
weather created condi-
tions highly favorable 
for disease.  In the pinto 
beans, which were partial-
ly lodged when the second 
fungicide application was 
made, yields were opti-
mized when fungicides 
were applied with nozzles 
delivering predominantly 

fine to medium droplets 
(approx. 200-250 µm di-
ameter).  In the kidney 
beans, which were tall and 
upright when the second 
fungicide application was 
made, yields were opti-
mized when fungicides 
were applied with nozzles 
delivering medium to 
coarse droplets (approx. 
300-350 µm diameter).  
The results are consistent 
with the expectation that 
medium to coarse drop-
lets, which have increased 
velocity but confer re-
duced spray coverage, can 
optimize the performance 
of fungicides in tall, dense 
canopies, but additional 
testing is needed before 
rigorous recommenda-
tions can be made.

The delivery of fungi-
cides through drop nozzles 
showed potential for 
improving fungicide per-
formance in kidney beans 
(Table 3).  The plant archi-
tecture of the ‘Rosie’ kid-
ney beans permitted two 
sequential applications 
of fungicides with drop 
nozzles without canopy 
damage, and kidney bean 
yields were optimized 
in the drop nozzle treat-
ments.  Additional gains in 
disease control and yield 
response may be possible 
with drop nozzles as noz-
zle selection and place-
ment (side versus rear 
ports of the drop nozzle) 
are optimized.  Applying 
fungicides concurrently 

through boom-mounted 
nozzles and drop nozzles 
did not improve fungicide 
performance, suggest-
ing that the drop nozzles 
alone are able to confer 
satisfactory fungicide de-
position.  Drop nozzles 
may be less advantageous 
in pinto beans; in the field 
trial conducted in 2017, 
applications through 
drop nozzles could only 
be made at early bloom.  
Use of drop nozzles after 
canopy closure in the 
‘Palomino’ pinto beans 
would have resulted in 
significant damage to the 
crop canopy.

This research was made 
possible through fund-
ing from the Northarvest 
Bean Growers Association, 
the North Dakota Crop 
Protection Product Har-
monization Board and 
Registration Board, the 
USDA Specialty Crops 
Block Grant Program, 
Arysta Life Sciences, Bayer 
Crop Science, BASF Corp., 
DuPont Corp., ISK BioSci-
ences, and Valent USA.  
Key personnel who as-
sisted in the execution of 
the research include Jesse 
Hafner, Billy Kraft, Michael 
Schaefer, Suanne Kallis, 
Steven Schaubert, Ezra 
Aberle, and Blaine Schatz 
(Carrington); Leonard Be-
semann, Kelly Cooper, and 
Heidi Eslinger (Oakes); 
and Venkata Chapara, 
Amanda Arens, and Scott 
Halley (Langdon).
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Effect of Eptam on POST Herbicide Activity
Principle Inves-

tigators: Dr. Richard 
Zollinger and Jason W. 
Adams, Extension Spe-
cialist and PhD Student in 
Weed Science Dept. Plant 
Sciences, North Dakota 
State University

Objective:  Evaluate 
the effect of soil-applied 
Eptam (EPTC) on the 
efficacy of Basagran 
(bentazon), Permit (ha-
losulfuron), and Reflex 
(fomesafen). 

Justification:  Weed 
control in dry edible 
beans is challenging due 
to limited POST herbicide 
options. Additionally, 
many of the available 

herbicide options provide 
unsatisfactory levels of 
weed control. Produc-
ers need to identify ways 
to improve weed control 
using available control 
options. EPTC (S-Ethyl 
dipropylthiocarbamate) 
is a herbicide that is reg-
istered in many specialty 
crops, including dry ed-
ible bean, in North Da-
kota. EPTC applied alone 
provides poor to fair weed 
control. However, the lipid 
synthesis inhibitor mode 
of action may enhance the 
efficacy of POST applied 
herbicides.

Methods:  Field trials 
were implemented near 

Mayville, ND to evalu-
ate the effects of various 
use patterns of EPTC on 
POST applied herbicide 
efficacy. The use pattern 
of EPTC varied in each 
experiment to identify 
the effect of soil-applied 
herbicides on POST her-
bicide efficacy. In study 
1, ethofumesate at 0.5 or 
1 pt/A and EPTC at 3.5 or 
4.5 pt/A were applied PPI 
alone or followed POST by 
bentazon, halosulfuron-
methyl, or fomesafen ap-
plied at 2 pt/A, 0.67 oz/A, 
or 0.75 pt/A, respectively. 
Ethalfluralin was included 
in every treatment at 2 
pt/A for control of grassy 

weeds, but has no efficacy 
on broadleaf weeds. Study 
2 evaluated reduced rates 
of EPTC used to identify 
the minimum rate needed 
to increase POST herbi-
cide efficacy to acceptable 
levels of weed control. 
EPTC was applied PPI at 
1, 2, or 3 pt/A prior to the 
same POST herbicides. 

All treatments in all 
trials were arranged as 
a randomized complete 
block design (RCBD) with 
3 replications. Treatments 
were applied in 10 by 40 
foot plots using a back-
pack–type plot sprayer 
at 40 PSI. PPI treatments 
were made with Turbo 

Table 1.  Common ragweed and lambsquarters control with EPTC applied PPI followed by POST herbicides in Study 1 near Mayville, ND.

14 DATa  28 DAT

Treatment Rate Lambsquarters
Common 
Ragweed Lambsquarters

Common 
Ragweed

pt/A %

1 Ethofumesate (PPI)b 0.5 35 35 28 28

2 Ethofumesate (PPI) 1 35 35 30 30

3 EPTC (PPI) 3.5 52 52 43 43

4 EPTC (PPI) 4.5 37 37 40 40

5 Bentazon + MSOc 2 73 73 50 50

6 Ethofumesate (PPI) fbd bentazon + MSO 0.5 fb 2 80 80 63 63

7 Ethofumesate (PPI) fb bentazon + MSO 1 fb 2 68 68 60 60

8 EPTC (PPI) fb bentazon + MSO 3.5 fb 2 95 95 80 90

10 Halosulfuron + MSO 0.67 oz/A 90 90 62 78

11 Ethofumesate (PPI) fb halosulfuron +MSO 0.5 fb 0.67 oz/A 91 91 79 83

12 Ethofumesate (PPI) fb halosulfuron +MSO 1 fb 0.67 oz/A 95 95 95 88

13 EPTC (PPI) fb halosulfuron + MSO 3.5 fb 0.67 oz/A 93 93 97 95

14 EPTC (PPI) fb halosulfuron + MSO 4.5 fb 0.67 oz/A 99 99 96 97

15 Fomesafen + MSO 0.75 92 92 60 80

16 Ethofumesate (PPI) fb fomesafen + MSO 0.5 fb 0.75 96 96 50 85

19 Ethofumesate (PPI) fb fomesafen + MSO 1 fb 0.75 99 99 72 92

18 EPTC (PPI) fb fomesafen + MSO 3.5 fb 0.75 99 99 93 98

 LSD (0.05)  6 6 6 7
aDAT = Days after POST treatment       
bEthafluralin added to all treatments at 2 pt/A PPI      
cMSO = methylated seed oil at 1.5 pt/A       
dfb = followed by
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TeeJet 11002 nozzles cali-
brated to deliver 17 GPA, 
while POST treatments 
were made using Turbo 
TeeJet 11001 nozzles 
which delivered 8.5 GPA. 
All POST treatments in-
cluded a methylated seed 
oil (MSO) at 1.5 pt/A. PPI 
applications were im-
mediately double incor-
porated 3 to 4 inch depth 
following application. The 
soil in Mayville is an Ar-
villa sandy loam (Sandy, 
mixed, frigid Calcic Hap-
ludolls) with 80.2 % sand, 
12.9% silt, and 6.9% clay 
with 2% organic matter. 
POST applications oc-
curred when weeds were 
2 to 4 inches in height.

Common weeds found 
at the site were glypho-
sate-resistant common 
ragweed (Ambrosia arte-

misiifolia L.), lambsquar-
ters (Chenopodium album 
L.), redroot pigweed 
(Amaranthus retroflexus 
L.), and yellow foxtail (Se-
taria pumila (Poir.) Roem 
& Schult). Weed presence 
and density varied by year. 
Therefore, only consistent 
weed populations were 
evaluated in each study.   

Visible injury was evalu-
ated 14 and 28 days after 
treatment (DAT) on a 0 to 
100% scale, with 0 equal 
to no plant damage and 
100 equal to complete 
plant death. Zollinger et 
al. [2] assigns the rating of 
“good” for weed control to 
ratings of 80 to 90%, and 
“excellent” rating to con-
trol of 90 to 100% control. 
The ratings of “good” and 

Table 2. Common ragweed, lambsquarters, and redroot pigweed control with EPTC applied PPI followed by POST herbicides in Study 2 
near Mayville, ND.

  14 DATa 28 DAT

Treatment  Rate
Redroot 
Pigweed

Lambs-
quarters

 Common 
Ragweed

Redroot 
Pigweed

Lambs-
quarters

Common 
Ragweed

pt/A %

1 EPTC (PPI) 3.5 45 55 25 43 53 25

2 Bentazon + MSOb 2 30 25 0 30 25 0

3 EPTC (PPI) fbc bentazon + MSO 1 fb 2 45 47 28 45 48 28

4 EPTC (PPI) fb bentazon + MSO 2 fb 2 73 90 75 73 90 73

5 EPTC (PPI) fb bentazon + MSO 3 fb 2 82 99 93 82 99 93

6 Halosulfuron + MSO 0.67 oz/A 37 43 45 42 50 58

7 EPTC (PPI) fb halosulfuron + MSO 1 fb 0.67 oz/A 55 45 58 69 73 63

8 EPTC (PPI) fb halosulfuron + MSO 2 fb 0.67 oz/A 83 95 88 83 95 92

9 EPTC (PPI) fb halosulfuron + MSO 3 fb 0.67 oz/A 95 95 96 95 92 96

10 Fomesafen + MSO 0.75 72 52 55 72 52 55

11 EPTC (PPI) fb fomesafen + MSO 1 fb 0.75 90 93 82 90 93 82

12 EPTC (PPI) fb fomesafen + MSO 2 fb 0.75 95 96 95 95 96 95

13 EPTC (PPI) fb fomesafen + MSO 3 fb 0.75 99 96 97 99 96 97

 LSD (0.05)  6 8 6 5 4 6
aDAT = Days after POST treatment        
bMSO = Methylated Seed Oil at 1.5 pt/A        
cfb = followed by
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“excellent” are considered 
“acceptable” levels of 
weed control in North Da-
kota. Analysis of variance 
procedures were per-
formed using SAS for each 
weed species individually. 
Data were considered sig-
nificant at P ≤ 0.05. Means 
were separated using F-
protected least significant 
difference test at α = 0.05.

Results:  In Study 1, 
weeds present and rated 
at the site included lambs-
quarters and common 
ragweed.  Ethofumesate 
and EPTC applied alone 
provided poor control 
of both weeds (Table 1).  
Bentazon applied alone 
provided 73% control 14 
DAT but decreased to 50% 
28 DAT.  Ethofumesate 
applied PPI followed by 

bentazon averaged 74% 
control 14 DAT and de-
creased to 62% 28 DAT.  
EPTC applied PPI at 3.5 
pt/A increased bentazon 
control to 95% control of 
both weeds 14 DAT.  Con-
trol of both weeds aver-
aged 85% 28 DAT, which is 
significantly higher than 
bentazon alone.  Simi-
larly, halosulfuron-methyl 
efficacy was increased 
by PPI ethofumesate and 
EPTC.  Lambsquarters 
and common ragweed 
control was 90% 14 DAT 
and decreased to 62% and 
78%, respectively 28 DAT 
when treated with halo-
sulfuron-methyl alone.  
Ethofumesate increased 
control to 93% 14 DAT 
and averaged 86% 28 DAT.  
EPTC increased average 

halosulfuron-methyl con-
trol to 96% both 14 and 28 
DAT.  Lastly, fomesafen 
averaged 92% control 14 
DAT but decreased to 
70% 28 DAT when applied 
alone.  Ethofumesate in-
creased control slightly at 
both 14 and 28 DAT but 
was not significant when 
applied at 0.5 pt/A.  Etho-
fumesate applied at 1 pt/A 
significantly increased 
fomesafen efficacy both 
14 and 28 DAT.  EPTC ap-
plied at 3.5 pt/A increased 
fomesafen control to 99% 
and 95% control 14 and 28 
DAT, respectively.  

In Study 2, weeds pres-
ent and rated included 
redroot pigweed, lambs-
quarters, and common 
ragweed.  EPTC was ap-
plied alone at 3.5 pt/A 

Good Reasons to Work with Us: 1) Quality “Western Grown” Seed  2) Friendly Service  3) Competitive Prices  4) Dividends To All Producers  5) Agronomy Service

Dan Fuglesten, General Manager ~ PO Box 162 ~ Buxton, ND ~ Ph: (701) 847-2622 ~ Fax: (701) 847-2623 ~ Toll Free: (800) 286-2623

Pinto Beans    Navy Beans  
 Black Beans   Quality Seed

Pinto Bean Receiving Stations At:

Alliance Valley Bean, Larimore, ND   
   Contact John at (701) 343-6363  
Alliance Valley Bean, Sharon, ND    
   Contact Allen at (701) 371-5658    
Central Valley Bean Cooperative, 
Pisek ND        
   Contact Dan at (701) 847-2622 

CHS Harvest States, Lankin, ND
   Contact Paul at (701) 593-6255
Hatton Farmers Elevator, Hatton, ND
   Contact Alan at (701) 543-3773
Lake Region Grain, Devils Lake, ND
    Contact Mark at (701) 662-5051

Thompsons, East Grand Forks, MN 
    Contact Jim at (218) 773-8834 
Wilton Farmers Union Elev.,  
Washburn, ND
    Contact Brian at (701) 734-6780 

and averaged 42% control 
of all weeds 14 and 28 
DAT (Table 2).  EPTC was 
applied at 1, 2, or 3 pt/A 
followed by bentazon, 
halosulfuron-methyl, and 
fomesafen.  The efficacy 
of all POST herbicides 
increased as the rate of 
EPTC increased.  For ex-
ample, bentazon averaged 
18% control across all 
weeds applied alone, but 
increased to 40%, 79%, 
and 91% with increasing 
rates of EPTC.  Similar 
results were observed for 
halosulfuron-methyl and 
fomesafen as well.  EPTC 
rates of at least 2 pt/A 
were needed in order to 
achieve acceptable levels 
of weed control when fol-
lowed by POST applied 
herbicides. 
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NDSU-Dry Bean Climate Resilience Research

Principal Investigator: 
Dr. Kalidas Shetty, Pro-
fessor Dept. of Plant Sci-
ences, Founding Director 
Global Institute of Food 
Security and International 
Agriculture (GIFSIA), 
NDSU.

Co-investigators: Dr. 
Juan Osorno, Professor 
Dept. of Plant Sciences, 
NDSU, Dr. Dipayan Sarkar, 
Research Associate, Dept. 
of Plant Sciences, NDSU

Graduate Student 
worked in this project: 
Ramnarain Ramakrishna 
(Ph.D student). Cereal 
Science Program, Depart-
ment of Plant Science, 
NDSU.

Title: Improving Sa-
linity and Waterlogging 
Stress Resilience in Edible 
Dry Beans 

During the last three 
years we have conducted 
multiple greenhouse ex-
periments and one field 
experiment to screen dry 
edible bean cultivars for 
salinity and waterlogging 
stress resiliency based on 
plants’ adaptive responses 
against abiotic stresses 
and associated redox 
regulation (Figure 1). 

Further we have tar-
geted a novel seed elicita-

Table 1. Cultivars from four edible dry bean market classes for 
salinity and waterlogging stress

Edible Dry Bean Market Class Cultivars

Black Pinto Navy Kidney

Eclipse
Zorro
Loretto
Zeneth
T-39

Windbreaker
La Paz
Lariat
Stampede
Monterrey

Medalist
T9905
Ensign
Vista
Avalanche

Montcalm
Redhawk
Pink Panther
Roise
Talon

Figure 1. Performance of Avalanche, LaPaz, Lariat, & Monterrey edible dry bean cultivars under 
salinity stress (2-3 & 5-6 dS/M EC) with and without seed elicitor treatments (Control, COS, Gro-Pro; left 
to right).

tion strategy using natural 
bioprocessed elicitors to 
enhance salinity and wa-
terlogging stress resilience 
of dry edible bean. From 
the first two years experi-
ments (2015-2017), both 
in the greenhouse and in 
the field (waterlogging), 
we have observed sig-
nificant improvement in 
salinity and waterlogging 
stress resilience in all four 
dry bean market classes 
(table 1) with seed elicitor 

treatments (soluble chito-
san oligosaccharide-COS 
and marine hydrolysate- 
Gro-Pro @1g/ L). We also 
screened and identified 
tolerant and susceptible 
dry bean cultivars and 
market class for salinity 
and waterlogging stress 
and the critical meta-
bolic regulations based 
on redox-linked Proline-
associated Pentose Phos-
phate Pathway (PAPPP) 
involving endogenous 
defense responses for im-
proved stress tolerance in 
dry edible beans. The ma-
jor aim of the study was to 
develop a new innovation 
platform helping North 
Dakota dry bean grow-
ers to better prepare for 
adversity of abiotic stress 

extremes using meta-
bolic tools to sustain and 
improve overall growth, 
productivity, and profit-
ability. The understanding 
of metabolic biology also 
provides new biomarkers 
for breeding better variet-
ies for stress resilience 
against salinity and water 
logging stress, while sus-
taining overall productiv-
ity. 

Specific objectives 
were:  1) To improve seed 
vigor, early emergence, 
establishments and as-
sociated crop productivity 
increases in dry edible 
beans under salinity and 
constantly varying wa-
terlogging stress; and 2) 
to improve abiotic stress 

Continued on Next Page
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resilience in dry edible 
beans during seed germi-
nation and early estab-
lishments through stimu-
lation of bean endog-
enous defense responses 
with natural bioprocessed 
elicitors.

Key Research 
Findings: 

1. All dry edible beans 
are extremely susceptible 
to salinity (5-6 dS/M EC) 
and waterlogging stress 
(more than 10 days of 
waterlogging) during ger-
mination and seedling 
establishment stage.

2. Salinity stress at a 
later growth stage (during 
flowering) also signifi-
cantly affects growth and 
yield of dry edible beans 
irrespective of cultivars 
and dry bean market 
class.

3. Significant reduc-
tion of root growth, 
number of leaves, and 
photosynthetic activity of 
dry beans were observed, 
both under salinity and 
waterlogging stresses. 

4. Gro-Pro seed elicitor 
treatments significantly 
improved leaf area, pho-
tosynthetic activity, and 
antioxidant enzyme re-
sponses in all four dry 
bean market classes, ir-
respective of salinity and 
waterlogging stress. 

5. The adaptive re-
sponses of dry edible 
beans against salinity and 
waterlogging stress varied 
significantly among dry 
bean cultivars and dry 
bean market class.

6. Among dry edible 

Figure 2. Effect of seed elicitor treatments on growth and salinity stress resiliency of Monterrey (Pinto 
bean) under medium salinity stress (2-3 dS/M EC).

bean market classes, pinto 
beans performed better 
under salinity stress fol-
lowed by kidney, black, 
and navy bean genotypes 
in all three years of experi-
ments.

7. Monterrey pinto 
bean genotype performed 
best under high salinity 
stress.

8. Significant increase 
in proline (key amino 
acid) content was ob-
served in dry edible beans 
under salinity stress, es-
pecially in stress-tolerant 
cultivars.

9. Stimulation of 
endogenous defense re-
sponses through up-reg-
ulation of gateway PAPPP 
was also observed in COS 
treated dry edible beans 
with and without salinity 
and waterlogging stress. 

10. The improvement 
of seed weight (100 seed 

weight) was observed 
with Gro-Pro seed elici-
tor treatments in dry ed-
ible beans under salinity 
stress.

11. Improvement of 
waterlogging stress toler-
ance was observed in dry 
edible beans with Gro-Pro 
seed elicitor treatment. 

12. Under waterlogging 
stress, Gro-Pro seed elici-
tor treatment significantly 
improved total root area 
of dry edible beans during 
early growth stage.

13. Up-regulation of 
critical PAPPP pathway 
and associated anti-
oxidant enzyme response 
was observed in waterlog-
ging stress-tolerant culti-
vars of dry edible beans.

14. The most critical 
antioxidant enzyme ob-
served in dry edible beans 
under salinity and water-
logging stress was Guaia-

col Peroxidase (GPX) 
which is associated with 
phenolic polymerization 
and structural adjustment 
of plant under abiotic 
stresses.

Research Progress: 
Based on these above 
findings we are currently 
looking for dry bean fields 
with salinity (different 
salinity gradient) to ad-
vance our greenhouse 
experiment of dry edible 
beans with seed elicitor 
treatments. Salinity ex-
periments have already 
repeated for three years 
with black, pinto, navy 
and kidney beans in the 
greenhouse. We have 
published our black bean 
salinity study last year in 
the Agronomy Journal 
(Orwat et al., 2017) and 
are currently working on 
other publications from 
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our research findings. We 
have conducted a one-
time waterlogging experi-
ment, both in the green-
house and in the field and 
will repeat that in the up-
coming crop year (2018). 
Based on our promising 
result with Gro-Pro, we 
want to add other similar 
analogue from natural 
sources such as biopro-
cessed red worm (used 
in vermicomposting) to 
improve stress resiliency 
in dry edible beans.
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We are also grateful for 
the continuous support 
we have received from 
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Edible dry beans without  waterlogging stress (control).
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We also want to thank the 
North Dakota Depart-
ment of Agriculture for 
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Evaluation of Selected Plant Nutrition Treatments 
and Establishment Factors in Dry Bean

Row Crop tour participants viewing trial (August 2017).

Principal Investiga-
tors: Greg Endres, Mike 
Ostlie, and Hans Kandel 

Field trials were con-
ducted by North Dakota 
State University in 2017 
to examine pinto bean 
response to selected fertil-
izer treatments and winter 
rye as a cover/companion 
crop, and black and navy 
bean response to row 
spacing and plant popula-
tions.

Fertilizer: The Car-
rington Research Exten-
sion Center (CREC) has 
been conducting research 
since 2009 to examine 
pinto bean performance 
primarily with starter 
phosphorus fertilizer and 
application methods. 

The 2017 trial was 
conducted at the CREC 
to examine pinto bean 
response with selected 
zinc (Zn), sulfur (S) and 
specialty starter, and post-
applied fertilizer treat-
ments. The dryland trial 
was established on a con-
ventional-tilled loam soil 
with 3.5% organic matter, 
8.2-8.6 pH (0- to 24-inch 
depth), 8 ppm (med) P, 
and 0.83 ppm (med) Zn. 
Fungicide-treated ‘Lariat’ 
was planted with a 5-row 
planter in 22-inch rows 
on May 30. Starter fertil-
izer was in-furrow (IF) 
applied at planting. Post-
emergence foliar fertilizer 
treatments were applied 
on July 31 at the R3-5 bean 
growth stages. 

Fertilizer treatments in-
cluded: 

• IF 10-34-0 and Zn 
(fertilizer checks)

• Surface applied 10-
34-0

• IF 10-34-0 plus Zn 
and S 

• IF 10-34-0 followed 
by foliar Zn and S

• IF specialty fertilizer 
products from Loveland 
(RizeR) and West Central 
(Redline)

The research will con-
tinue in 2018 to build da-
tabases of these fertilizer 
treatments before results 
are shared with farmers 
and crop advisers.

Winter rye as a cover/
companion crop: This 
study was initiated at the 
CREC in 2017 to explore 

the performance of pinto 
bean with winter (or ce-
real) rye. Expected ad-
vantages with winter rye 
established ahead of pinto 
bean and timely terminat-
ed include reduction in 
soil erosion, supplement 
for controlling weeds, 
manage excess soil mois-
ture, and efficiency with 
direct harvest of bean 
seed. 

‘ND Dylan’ rye was 
seeded in 7-inch rows 
on September 20, 2016. 
‘Lariat’ pinto bean was 
direct planted into rye or 
rye residue (except tilled 
plots) in 21-inch rows on 
May 31, 2017. Rye (tiller-
ing stage) was terminated 
by tillage on April 28 [33 
days preplant (PP)] to 

establish a ‘check’ (treat-
ment 1). Also, rye was PP 
terminated by glyphosate 
on April 28 (treatment 2). 
Rye (boot stage) was late 
PP terminated by glypho-
sate on May 27 (treatment 
3). Treatment 4 plots were 
land rolled on June 6 with 
rye in the flowering stage. 
Raptor herbicide was ap-
plied on June 26 [26 days 
after planting (DAP)] for 
terminating rye (dough 
stage) in treatments 4-5 
and general weed control 
across trial.

Early PP rye termina-
tion had quicker pinto 
bean plant emergence 
(5-8 days), flowering (7-21 
days), and maturity (5-26 
days) compared to late 
PP and post-emergence 
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(POST) rye termination 
(Table 1). Bean plant 
stand was generally simi-
lar among treatments. 
Bean seed yield was 
highest with early PP rye 
termination (25.2-28.9 
cwt/acre) and lowest with 
POST rye termination 
(4.2-9.6 cwt/acre). The ad-
vantages with bean plant 
development and seed 
yield with the early PP 
rye termination were due 
to greater soil moisture 
availability from reduced 
rye growth compared to 
the results with delaying 
rye termination, espe-
cially POST.

The study continues in 

2017-18.
Row spacing and 

planting rate: NDSU 
currently recommends 
an established stand of 
90,000 plants/acre for 
small-seeded market 
types. This multi-year 
study, which was initiated 
in 2014, continues to ex-
plore if higher plant popu-
lations plus narrow row 
spacing (less than 30-inch 
rows) will economically 
increase black and navy 
bean seed yield. ‘Eclipse’ 
black bean and ‘Ava-
lanche’ navy bean were 
planted at the CREC in 
14-, 21- and 28-inch rows, 
and at one row spacing 

(either 14- or 18-inches) 
at Park River and Prosper 
with targeted plant stands 
at all locations of 90,000, 
110,000 and 130,000 
plants/acre. 

Three years (2014-15 
and 2017) of data at the 
CREC with black bean 
indicated an average yield 
increase of 2.4 cwt/acre 
with 21-inch rows com-
pared to wide rows. The 
average of 7 site-years of 
data at Carrington, Park 
River and Prosper indicate 
a slight yield increase with 
the highest planting rate 
(average of 141,000 plants 
established/acre) com-

pared to the low planting 
rate (100,000 established 
plants/acre). The study 
will continue in 2018 to 
further build the black 
bean database.

Three years of navy 
bean data at the CREC 
indicate the highest yield 
(26.6-27.9 cwt/acre) was 
with 14-inch rows plus an 
established stand averag-
ing 117,000 plants/acre 
(medium planting rate) or 
140,000 plants/acre (high 
planting rate) compared 
to yield (20.1-25.8 cwt/
acre) with other row by 
plant population combi-
nations.

 

Development of Soybean Cyst Nematode 
Resistant Dry Bean Breading Material

Principal Investiga-
tors:  Dr. Berlin D. Nelson, 
Dept. Plant Pathology, Dr. 
Juan M. Osorno, Dry Bean 
Breeder, Dept. Plant Sci-
ences, and Dr. Shalu Jain,  
research scientist, Plant 
Pathology, NDSU, P.O. Box 
6050, Fargo, ND 58108.

Objectives:  Develop-
ment of soybean cyst 
nematode resistant bean 
breeding lines and iden-
tifying sources of resis-
tance in existing dry bean 
breeding material. This is 
a three year project initi-
ated in July 2015.

Soybean cyst nematode 
(SCN; Heterodera gly-
cines) has now spread into 
major dry bean growing 
areas in North Dakota and 

northern Minnesota and 
fields with high SCN egg 
numbers are being found 
in those areas. Research 
funded by the Northarvest 
Bean Growers Associa-
tion has indicated that dry 
bean seed yield can be 
reduced by SCN under 
conditions favorable for 
the nematode. Based on 
the spread of SCN from 
field to field in other parts 
of the region, dry bean 
growers in areas with SCN 
will eventually need to 
manage this root infecting 
nematode. The most im-
portant information grow-
ers need to start managing 
this pest is to find out if 
their fields have SCN. Soil 
sampling and sending 

the samples to a labora-
tory that analyzes the soil 
for the eggs of SCN is the 
most appropriate method 
of determining if your 
fields are infested. 

The most effective way 
to manage SCN would 
be through the use of 
resistant varieties as is 
commonly employed in 
soybean. In research sup-
ported by the Northarvest 
Bean Growers Associa-
tion, we have identified 
sources of resistance to 
SCN in dry bean, includ-
ing resistance to several 
HG types (similar to a 
race) of the nematode. 
A breeding program is 
underway to incorporate 
resistance into public dry 

bean germplasm with the 
long range goal of devel-
oping SCN resistant bean 
varieties. During this past 
year we have continued 
our efforts on screen-
ing lines for resistance to 
SCN and evaluations of 
breeding material for ag-
ronomic traits. In addition 
we examined the genetics 
controlling SCN resis-
tance and screened some 
commonly grown pinto 
and kidney bean varieties 
for SCN resistance.

In past years, we de-
veloped SCN resistant 
pre-breeding material by 
crossing plant introduc-
tion lines (PI) from the 
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USDA germplasm col-
lection with commercial 
varieties of pinto and kid-
ney bean. We developed 
2 populations segregating 
for SCN resistance con-
taining  approximately 
200 individuals for both 
pinto and kidney market 
classes.  Screening for 
SCN resistance in the 
F5 generation identified 
lines in these crosses with 
high levels of resistance. A 
female index (FI), a mea-
surement of how many 
female SCN nematodes 
are on the roots com-
pared with a susceptible 
soybean, is used to rate 
SCN resistance.  A total of 
172 recombinant inbred 
lines derived from a cross 
between Red Hawk kid-
ney bean and a resistant 
PI line were evaluated in 
the greenhouse for SCN 
resistance. Among these 
lines, 28% were highly re-
sistant (FI <10), 29% were 
moderately resistant (FI 
10-30), and 41% were sus-
ceptible (FI >30) to SCN. 
Pinto bean lines derived 
from GTS-900 after cross-
ing with a resistant PI line 
were also screened for 
SCN resistance.  A total 
of 183 recombinant in-
bred lines were screened 
along with parents of this 
population, and 30% of 
the lines had a high level 
of resistance (FI <10), 37 
% had moderate resis-
tance (FI 10-30), and 33% 
were susceptible (FI >30). 
A second test of these 

Osorno’s breeding project 
plus some other com-
mercial bean varieties. 
The advanced breeding 
lines from different market 
classes (pinto, light red, 
dark red and white kidney, 
great northern, navy, and 
black bean) were screened 
with SCN to identify the 
level of susceptibility/
resistance prior to release 
as commercial varieties. 
Approximately 22% of the 
advanced breeding lines 
had a female index less 
than 10 indicating a high 
level of resistance to SCN, 
45% of the lines were mod-
erately resistant and 33% 
were susceptible. Screen-
ing bean varieties for SCN 
resistance is information 
that growers can use when 
making management de-
cisions concerning SCN. 
For example, kidney beans 
are usually the most sus-
ceptible to SCN, but some 
of the newer varieties are 
not as susceptible as older 
varieties. The kidney beans 
Rosie (light red) and Talon 
(dark red) had in a recent 
test FI’s of 47 and 33, re-
spectively, which is less 
susceptible than Mont-
calm or Red Hawk, which 
have FI’s around 100, the 
same as a susceptible 
soybean. Future research 
in this project will screen 
more commercial bean 
varieties for resistance/
susceptibility to SCN so 
growers have information 
useful for managing this 
nematode.

Figure 1.  Screening recombinant inbred bean lines for resistance 
to soybean cyst nematode in the greenhouse. The large plastic pots 
are sitting in a water bath at 27° C to create warm soil for SCN to 
infect and reproduce on the roots.

lines for SCN resistance is 
currently in progress. In 
addition to the screening 
for resistance, Dr. Osorno 
evaluated these 2 popula-
tions in the field during 
the 2017 growing season 
for agronomic traits of 
economic importance 
and visually selected lines 
for further testing.  Se-
lected lines will be grown 
as replicated trials at one 
location in 2018 in order 
to start having reliable 
estimates of seed yield 
and other agronomic 
traits. Some of these in-
teresting/superior lines 
will be re-evaluated in 
the greenhouse for SCN 
resistance during 2018. 

The final goal is to identify 
breeding lines that com-
bine high levels of SCN 
resistance with agronomic 
performance.  Besides the 
identification of resistant 
lines, other research was 
conducted on genetic 
mapping analyses and 
preliminary results sug-
gest that genetic control 
for resistance to SCN 
in bean is similar to the 
genes found in soybeans 
given their close related-
ness.

In addition to the re-
search with recombinant 
inbred lines, we conducted 
a second screening of 187 
advanced breeding lines 
and varieties from Dr. 

38         Northarvest Bean Grower  February 2018



February 2018  Northarvest Bean Grower        39

Dry Bean Improvement for the Northern Plains

Principal Investiga-
tors:   Juan M. Osorno, 
Project Leader.  Research 
Specialists: A. Jody Vander 
Wal, Michael Kloberdanz 
(Resigned Feb.-2017), and 
John Posch (Started May 
– 2017).  Research Assis-
tants: Stephan Schroder 
(Resigned Oct. – 2017).  
Graduate Students: Kate-
lynn Walter, Luz Montejo, 
Carlos Maldonado, Daniel 
Restrepo, Federico Ve-
lázquez, Edgar Escobar.

Objectives:  The objec-
tive of the dry bean breed-
ing program at NDSU is to 
develop high yielding, high 
quality dry bean genotypes 
adapted to the northern 
Great Plains. This involves 

many characteristics of 
dry beans and different 
disciplines of research 
(e.g. genetics/breeding, 
pathology, physiology, 
soils, nutrition, etc.). The 
main priority is to improve 
pinto, navy, and black 
market classes, but also 
great northern, kidney, red 
and pink. Crosses involve 
adapted cultivars grown 
in the Northern Plains, 
breeding lines developed 
at NDSU, and germplasm 
possessing desirable 
traits from other breeding 
programs. Each year, the 
breeding program evalu-
ates material from around 
the world as possible 
sources of resistance to 

white mold, rust, root rot, 
anthracnose, virus, and 
bacterial blights, among 
others. 

2017 Season:  The 
beginning of the grow-
ing season started with 
above-normal precipita-
tion during the months 
of May and June, which 
caused the total loss of 
breeding nurseries at 
Johnstown as well as 
the loss of about 10% of 
breeding nurseries at 
Hatton. During July, the 
breeding nurseries at 
Prosper were completely 
lost due to Dicamba drift. 
Both navy and black 
bean trials were more af-
fected than pinto, great 
northern and red/pink 
trials. During flowering 
and pod filling stages, the 
most common disease 
observed was common 
bacterial blight, while rust 
was evident at the end of 
the growing season. Root 
rot pressure at our nurser-
ies in Minnesota allowed 
the selection of superior 
kidney genotypes. The 
dry conditions during 
and after flowering did 
not allow for the develop-
ment of severe white mold 
conditions. Rainfall dur-
ing harvest made it dif-
ficult to timely collect the 
seed yield data and seed 
samples from our field 
trials. Nonetheless, the 
quality of the information 
collected was good overall 
and the stress conditions 
at some locations offered 

a good opportunity to dis-
card undesirable and/or 
underperforming lines.

2017 Research Activi-
ties:  The Dry Bean Vari-
ety Trials grown at more 
than 8 locations in North 
Dakota and two in Minne-
sota include all the public 
and private varieties plus 
a few breeding lines at 
final stages of testing. This 
is a great decision tool not 
only for growers but for 
public and private breed-
ing programs when decid-
ing about a new variety 
release. Every year, the 
NDSU dry bean breed-
ing program continues 
to test and screen thou-
sands of early generation 
genotypes, hundreds of 
preliminary and advanced 
breeding lines, commer-
cial cultivars, and other 
germplasm. This breeding 
pipeline is grown in field 
experiments across five 
locations in North Dakota 
and two locations in Min-
nesota. During the 2017 
growing season, the pro-
gram had a total of 40.5 
acres (8,776 total plots) 
of field experiments dis-
tributed across the entire 
region. In addition, vari-
ety testing is made in col-
laboration with the NDSU 
Research and Extension 
Centers (REC) across the 
state, so bean growers 
have a better idea of how 
each available cultivar 
may perform in their own 
region. Results of these 
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variety trials can be found 
in the NDSU-Extension 
publication A-654-17.

Breeding activities 
mainly involved selection 
at early generations, yield 
testing of preliminary and 
advanced breeding lines, 
and some genetic/agro-
nomic studies. Breeding 
targets include high seed 
yield and quality, disease 
resistance, early maturity, 
plant architecture for ef-
ficient mechanical har-
vest, and canning quality, 
among others. Green-
house activities comple-
ment the field work by 
doing disease screening 
(bean rust, common 
bacterial blight, BCMV, 
anthracnose, white mold, 
among others), crossings, 
and seed increases. Inoc-
ulum for disease screen-
ing is provided by the 
Plant Pathology Dept. (Dr. 
Julie Pasche). The crossing 
block in the new green-
house facilities involved 
approximately 200 new 
parental combinations. 
Winter nurseries were 
made at Puerto Rico (1875 
rows), and New Zealand 
(511 rows), in order to 
speed up the breeding 
process, especially at the 
early generations. 

The results and new 
findings were always re-
ported in peer reviewed 
journals, grower meetings, 
field days, bulletins, mag-
azines, phone calls, and 
informal conversations 
with all the stakeholders. 
Greenhouse screening 
for disease resistance has 
allowed the identifica-

tion of some genotypes 
with improved resistance 
to some of the most im-
portant pathogens in the 
area, especially for bean 
rust, white mold, com-
mon bacterial blight, and 
anthracnose. Moreover, 
few breeding lines appear 
to have combined/mul-
tiple disease resistance 
to rust, anthracnose, and 
common bacterial blight. 
Unfortunately, agronomic 
performance of these 
lines in field trials has 
been inferior compared 
with commercial checks. 
In addition, new sources 
of resistance to rust and 
anthracnose have been 
identified in climbing 
bean germplasm from 
Guatemala, thanks to 
a collaborative project 
funded by the USAID Le-
gume Innovation Lab.

During the 2017 growing 
season, limited amounts 
of foundation seed of the 
new slow-darkening pinto 
ND-Palomino were dis-
tributed for the first time 
to certified seed growers. 
The feedback obtained 
from them has been very 
positive regarding the 
agronomic performance 
and seed quality of ND-
Palomino. Results from 
our breeding and variety 
trials continue showing 
that seed yield of ND-
Palomino is competitive 
with current regular dark-
ening pintos. However, 
the growers as well as the 
rest of the food chain, will 
have a product of superior 
quality, which may reduce 
the amount of economic 

losses due to poor seed 
quality. The industry is 
eager to move towards the 
production of slow dark-
ening pintos in the region. 
In the same way, Talon 
dark red kidney and Rosie 
light red kidney continue 
to show higher seed yields 
than the commercial 
checks given their agro-
nomic performance and 
quality, as well as inter-
mediate resistance to the 
root rot complex and bac-
terial blights. The results 
from 2017 field trials keep 
confirming the superior 
performance of these two 
kidney varieties that will 
have significant economic 
impact in the region. The 
long-term economic sup-
port from the dry bean 

commodity groups, such 
as the Northarvest Bean 
Growers Association, has 
been of key importance 
for the success of this 
breeding program. 

Additional research 
conducted by graduate 
students and postdoctoral 
scientists focuses on seed 
coat slow-darkening and 
plant architecture (in 
collaboration with USDA-
ARS), multiple disease re-
sistance in collaboration 
with USDA-ARS (common 
bacterial blight, anthrac-
nose, rust, white mold, 
and bean common mosa-
ic virus), as well as genetic 
resistance to root rots in 
large-seeded types (kid-
ney). New potential sourc-
es of resistance have been 
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identified for waterlogging 
tolerance, slow-darken-
ing, root rots, halo blight, 
common bacterial blight, 
white mold, and anthrac-
nose through some of 
these studies. Additional 
research is also underway 
(in collaboration with Dr. 
Berlin Nelson) on genetic 
resistance to soybean cyst 
nematode (see separate 
report about this project 
in this magazine). In col-

laboration with Dr. Phil 
McClean, studies are fo-
cused on the use/applica-
tion of molecular markers 
to improve the efficiency 
of selection within the 
breeding program such as 
Genome-Wide Associa-
tion Mapping (GWAS) and 
Genotyping by Sequenc-
ing (GBS) methods.
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2017  NDSU Dry Bean Project Trials           

Acres Trial Exp. Design # of Entries 
/ TRT

# of 
Reps

# of 
Plots

# of Rows/
Plot

Type of 
Material

CARRINGTON, ND

4.1 BAYT RCBD 38 3 114 2 Advanced

GNAYT RCBD 31 3 93 2 Advanced

NAYT RCBD 37 3 111 2 Advanced

PAYT RCBD 44 3 132 2 Advanced

RPAYT RCBD 13 3 39 2 Advanced

SDPAYT RCBD 19 3 57 2 Advanced

F4 PR (slow darkening pinto) PLANT ROWS 76 1 76 1 F4

F4 PR (pinto) PLANT ROWS 10 1 10 1 F4

F4 PR (slow darkening pinks) PLANT ROWS 15 1 15 1 F4

F4 PR (reds & pinks) PLANT ROWS 144 1 144 1 F4

F4 PR (great northerns) PLANT ROWS 67 1 67 1 F4

F6 PR (slow darkening pinto) PLANT ROWS 71 1 71 1 F6

F6 PR (pinto) PLANT ROWS 137 1 137 1 F6

F6 PR (slow darkening pinks) PLANT ROWS 13 1 13 1 F6

F6 PR (great northern) PLANT ROWS 32 1 32 1 F6

F6 PR (reds & pinks) PLANT ROWS 45 1 45 1 F6

F6 PR (navy) PLANT ROWS 95 1 95 1 F6

F6 PR (black) PLANT ROWS 141 1 141 1 F6

FOREST RIVER, ND

2.4 PVT RCBD 32 4 128 4 Variety

NVT RCBD 20 4 80 4 Variety

BVT RCBD 18 4 72 4 Variety

 MVT RCBD 30 4 120 2 Variety

JOHNSTOWN, ND

5.2 BAYT RCBD 38 3 114 2 Advanced

GNAYT RCBD 31 3 93 2 Advanced

NAYT RCBD 37 3 111 2 Advanced

PAYT RCBD 44 3 132 2 Advanced

RPAYT RCBD 13 3 39 2 Advanced

SDPAYT RCBD 19 3 57 2 Advanced
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Acres Trial Exp. Design # of Entries 
/ TRT

# of 
Reps

# of 
Plots

# of Rows/
Plot

Type of 
Material

JOHNSTOWN, ND

BPYT RCBD 104 1 104 2 Preliminary

GNPYT RCBD 35 1 35 2 Preliminary

RPPYT RCBD 54 1 54 2 Preliminary

NPYT RCBD 68 1 68 2 Preliminary

PPYT RCBD 123 1 123 2 Preliminary

SDPPYT RCBD 72 1 72 2 Preliminary

 MDR RCBD 24 2 48 2 Variety

HATTON, ND

3 PVT RCBD 41 4 164 4 Variety

NVT RCBD 21 4 84 4 Variety

BVT RCBD 27 4 108 4 Variety

 MVT RCBD 36 4 144 2 Variety

HATTON, ND (NURSERY)

10.3 BAYT RCBD 38 3 114 2 Advanced

GNAYT RCBD 31 3 93 2 Advanced

NAYT RCBD 37 3 111 2 Advanced

PAYT RCBD 44 3 132 2 Advanced

RPAYT RCBD 13 3 39 2 Advanced

SDPAYT RCBD 19 3 57 2 Advanced

BPYT RCBD 104 1 104 2 Preliminary

GNPYT RCBD 35 1 35 2 Preliminary

RPPYT RCBD 54 1 54 2 Preliminary

NPYT RCBD 68 1 68 2 Preliminary

PPYT RCBD 123 1 123 2 Preliminary

SDPPYT RCBD 72 1 72 2 Preliminary

MRPN RCBD 24 3 72 2 Advanced

Observation Rows PLANT ROWS 77 1 77 1 Variety

MDR RCBD 24 2 48 1 Variety

F2 Space Plants (slow darkening pinto) SPACED PLANTS 49 1 49 2 F2

F2 Space Plants (navy) SPACED PLANTS 118 1 118 2 F2

F2 Space Plants (blacks) SPACED PLANTS 144 1 144 2 F2

F2 Space Plants (pinto) SPACED PLANTS 21 1 21 2 F2

F4 PR (slow darkening pinto) PLANT ROWS 76 1 76 1 F4

F4 PR (pinto) PLANT ROWS 10 1 10 1 F4

F4 PR (slow darkening pinks) PLANT ROWS 15 1 15 1 F4

F4 PR (reds & pinks) PLANT ROWS 144 1 144 1 F4

F4 PR (great northerns) PLANT ROWS 67 1 67 1 F4

F6 PR (slow darkening pinto) PLANT ROWS 71 1 71 1 F4

F6 PR (pinto) PLANT ROWS 137 1 137 1 F4

F6 PR (slow darkening pinks) PLANT ROWS 13 1 13 1 F6

F6 PR (great northern) PLANT ROWS 32 1 32 1 F6

F6 PR (reds & pinks) PLANT ROWS 45 1 45 1 F6

F6 PR (navy) PLANT ROWS 95 1 95 1 F6
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Acres Trial Exp. Design # of Entries 
/ TRT

# of 
Reps

# of 
Plots

# of Rows/
Plot

Type of 
Material

HATTON, ND (NURSERY)

F6 PR (black) PLANT ROWS 144 1 144 1 F6

 PBSCN PLANT ROWS 221 1 221 1 Advanced

PROSPER, ND

6.7 Brocks Study Variety 3 3 9 1 Variety

BAYT RCBD 38 3 114 2 Advanced

GNAYT RCBD 31 3 93 2 Advanced

NAYT RCBD 37 3 111 2 Advanced

PAYT RCBD 44 3 132 2 Advanced

RPAYT RCBD 13 3 39 2 Advanced

SDPAYT RCBD 19 3 57 2 Advanced

BPYT RCBD 104 1 104 2 Preliminary

GNPYT RCBD 35 1 35 2 Preliminary

RPPYT RCBD 54 1 54 2 Preliminary

NPYT RCBD 68 1 68 2 Preliminary

PPYT RCBD 123 1 123 2 Preliminary

SDPPYT RCBD 72 1 72 2 Preliminary

Foliar CBB Study RCBD 12 4 48 4 Variety

Architecture CBB Study RCBD 8 6 48 4 Variety

 MDR RCBD 24 2 48 2 Variety

STAPLES, MN

4.1 KVT RCBD 47 4 188 4 Variety

MVT RCBD 18 4 72 4 Variety

KAYT - Dark Kidney RCBD 20 3 60 2 Advanced

KAYT - Light Kidney RCBD 14 3 42 2 Advanced

KPYT - Dark Kidney RCBD 20 2 40 2 Preliminary

KPYT - Light Kidney RCBD 16 2 32 2 Preliminary

KBSCN - Rils PLANT ROWS 358 1 358 1 Plant Rows

F4 Plant Rows (slow dark -LRK) PLANT ROWS 16 1 16 1 Plant Rows

 F4 Plant Rows (kidney) PLANT ROWS 136 1 136 1 Plant Rows

PERHAM, MN

4.6 KVT RCBD 41 4 164 4 Variety

MVT RCBD 18 4 72 4 Variety

KAYT - Dark Kidney RCBD 20 3 60 2 Advanced

KAYT - Light Kidney RCBD 14 3 42 2 Advanced

KPYT - Dark Kidney RCBD 20 3 60 2 Preliminary

KPYT - Light Kidney RCBD 16 3 48 2 Preliminary

F4 Plant Rows (slow dark -LRK) PLANT ROWS 16 1 16 1 Plant Rows

F4 Plant Rows (kidney) PLANT ROWS 136 1 136 1 Plant Rows

Seed In-furrow #1 RCBD 8 6 48 4 Variety

Seed In-furrow #2 RCBD 6 6 36 4 Variety

Seed Treatment Study - McGregor RCBD 8 4 32 4 Variety

 Seed Treatment Study - Biostimulant RCBD 5 4 20 4 Variety

40.4 TOTAL ENTRIES: 5718 TOTAL PLOTS: 8775
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2017 Navy Bean Variety Trial - Hatton 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Blizzard 105 25 20.5 2,630

DS105WO 106 24 21.6 2,650

Ensign 102 21 20.8 2,290

HMS Medalist 106 21 18.7 2,570

Mist 105 19 21.1 2,640

Nautica 103 20 18.0 2,430

T9905 104 21 23.2 2,810

Vigilant 104 21 20.6 2,390

Vista 111 22 20.5 2,680

Mean 105 22 20.6 2,566

CV % 2.0 7.0 5.4 14.8

LSD 0.05 2 2.0 1.6 NS

LSD 0.10 2 1.6 1.3 NS

Planted: May 31. Previous crop: Small grain.  1Days after planting.

NDSU 2017 Dry Bean Variety Trial Results 

2017 Dry Bean Variety Trials

Compiled by Hans  
Kandel, NDSU  
Extension Agronomist

The dry bean agronomic 
data are from replicated 
research plots using experi-
mental designs that enable 
the use of statistical analy-
sis. The LSD (least signifi-
cant difference) numbers 
beneath the columns in 
tables are derived from the 
statistical analyses and only 
apply to the numbers in 
the column in which they 
appear. If the difference be-
tween two varieties exceeds 

the LSD value, it means 
that with 90 to 95 percent 
probability (0.10 and 0.05 
level, respectively), the 
higher-yielding variety has 
a significant yield advan-
tage. If the difference be-
tween two varieties is less 
than the LSD value, then 
the variety yields are con-
sidered similar.

The abbreviation NS is 
used to indicate no signifi-
cant difference for that trait 
among any of the variet-
ies. The CV is a measure of 
variability in the trial. The 
CV stands for coefficient of 

variation and is expressed 
as a percentage. Large CVs 
mean a large amount of 
variation that could not be 
attributed to differences in 
the varieties. 

In the tables, the “mean” 
indicates the average of the 
observations in the col-
umn. Only compare values 
within the table and look 
for trends for the desired 
trait among different ex-
perimental sites and years. 
In the tables, the dry bean 
varieties are arranged in 
alphabetical order within 
market class. Footnotes 
provide more detailed 
information about data in 
the table under which they 
appear. Characteristics to 
evaluate for selecting a dry 
bean variety include mar-
keting class, yield potential 
in your area, test weight, 

reaction to problematic 
diseases and maturity date. 
When selecting a high-
yielding and good-quality 
variety, use data that sum-
marize several years and 
locations. Choose a high-
quality variety that, on 
average, performs the best 
at multiple locations near 
your farm during several 
years. 

Presentation of data for 
the varieties tested does 
not imply approval or en-
dorsement by the authors 
or agencies conducting the 
tests. Additional informa-
tion about dry bean variety 
performance can be ac-
cessed on the Web at www.
ag.ndsu.edu/varietytrials/, 
the site with all variety trial 
data from all NDSU Experi-
ment Station locations for 
all crops.

2017 Miscellaneous Dry Bean Variety Trial - Hatton  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Dynasty Dk. Red Kid. 106 23 56.6 2,460

GTS-104 Dk. Red Kid. 106 22 49.8 1,770

Aries Gr. Northern 99 22 35.5 2,740

Draco Gr. Northern 104 25 36.1 2,880

Matterhorn Gr. Northern 98 21 35.1 2,480

Orion Gr. Northern 101 19 35.5 2,870

Powderhorn Gr. Northern 94 23 35.3 2,570

Taurus Gr. Northern 106 23 41.2 3,150

OAC Inferno Lt. Red Kid. 107 24 58.5 2,700

Floyd Pink 98 17 36.6 2,360

Rosetta Pink 100 22 33.9 2,700

Sedona Pink 98 21 36.5 2,060

Merlot Small Red 102 25 38.1 2,960

Ruby Small Red 101 20 33.1 3,010

Viper Small Red 100 23 32.4 3,460

COB 212-03 White Kid. 111 25 53.3 2,550

Mean 102 22 40.5 2,670

CV % 4.0 10.0 4.8 12.3

LSD 0.05 5 3.1 2.6 490

LSD 0.10 4 2.6 2.2 410

Planted: May 31. Previous crop: Small grain.  1Days after planting.
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2017 Black Bean Variety Trial - Hatton 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Black Cat 104 26 19.9 2,410

CDC Blackstrap 98 17 22.3 2,210

Eclipse 105 22 20.9 2,660

GTS-1103 107 24 21.6 2,810

Jet 104 20 21.5 2,360

Knight Rider 109 21 19.9 2,420

Loreto 104 22 19.8 2,310

Super Jet 103 19 21.5 2,380

T-39 107 22 20.9 2,610

Zenith 105 21 21.1 2,640

Zorro 105 22 21.3 2,720

Mean 105 21 21.0 2,503

CV % 2.0 7.0 5.8 14.2

LSD 0.05 4 2.4 1.7 520

LSD 0.10 3 2.0 1.4 435

Planted: May 31. Previous crop: Small grain.  1Days after planting.

2017 Pinto Bean Variety Trial - Forest River 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Cowboy 95 19 37.8 2,440

El Diablo Fu 92 19 36.0 2,070

La Paz 100 22 36.8 2,580

Lariat 109 22 39.7 2,160

Maverick 95 18 32.9 2,010

Monterrey 101 22 36.7 2,770

ND-307 104 19 36.3 2,180

ND-Palomino 107 19 36.2 1,920

Radiant 94 20 35.3 2,530

Santa Cruz 100 21 37.2 2,550

Sinaloa 98 19 34.0 2,450

Stampede 96 19 36.3 2,020

SV6139GR 98 19 34.8 2,780

Torreon 92 19 35.7 2,300

Vibrant 92 18 33.3 2,270

Windbreaker 101 17 38.5 2,280

Mean 98 19 36.1 2,332

CV % 5.0 10.0 5.7 18.0

LSD 0.05 7 2.8 2.9 570

LSD 0.10 6 2.3 2.4 477

Planted: May 25. Previous crop: Small grain.  1Days after planting.

2017 Pinto Bean Variety Trial - Hatton 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Blackfoot 96 16 34.4 1,720

Cowboy 95 22 36.7 2,760

El Diablo Fu 94 20 38.8 2,320

La Paz 100 22 34.6 2,710

Lariat 103 20 40.6 2,450

Maverick 100 19 38.1 2,320

Monterrey 99 22 36.4 2,760

ND-307 103 21 40.5 2,310

Nez Perce 103 20 33.6 2,120

Othello 95 16 37.3 2,080

ND-Palomino 102 21 36.1 2,230

Radiant 95 20 34.4 2,200

Santa Cruz 97 22 35.8 2,480

Sinaloa 94 21 34.8 2,520

Stampede 100 20 37.0 2,240

StayBright 106 24 37.7 2,320

SV6139GR 92 19 35.2 2,450

Torreon 97 22 39.1 2,940

Twin Falls 102 23 35.1 2,340

Vibrant 100 20 35.0 2,380

Windbreaker 98 17 39.4 2,200

Mean 99 20 36.7 2,374

CV % 4.0 12.0 5.5 13.6

LSD 0.05 6 3.5 2.9 470

LSD 0.10 5 3.0 2.4 393

Planted: May 31. Previous crop: Small grain.  1Days after planting.
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2017 Navy Bean Variety Trial - Forest River 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Blizzard 103 21 19.2 2,520

DS105WO 108 23 21.5 2,720

Ensign 98 16 19.4 1,880

HMS Medalist 111 20 18.2 2,430

Mist 104 17 19.1 2,460

Nautica 103 16 18.3 2,140

T9905 107 20 21.6 2,560

Vigilant 97 20 18.1 2,120

Vista 109 20 17.0 1,990

Mean 104 19 19.2 2,313

CV % 3.0 11.0 6.0 17.8

LSD 0.05 5 3.1 1.6 NS

LSD 0.10 4 2.6 1.3 NS

Planted: May 25. Previous crop: Small grain.  1Days after planting.

2017 Black Bean Variety Trial - Forest River 
Authors, J. Osorno, J. VanderWal and J. Posh. 

Days to Plant 100 Seed Seed

Variety Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Black Cat 104 23 18.8 2,700

Eclipse 103 22 19.8 2,770

GTS-1103 106 20 19.1 2,600

Knight Rider 109 22 18.5 2,780

Loreto 103 20 18.5 2,210

T-39 109 21 20.0 2,700

Zenith 109 20 22.3 2,280

Zorro 105 21 21.1 2,380

Mean 106 21 19.8 2,553

CV % 4.0 13.0 6.6 19.6

LSD 0.05 6 NS 1.9 NS

LSD 0.10 5 NS 1.6 NS

Planted: May 25. Previous crop: Small grain.  1Days after planting.

2017 Miscellaneous Dry Bean Variety Trial - Forest River  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Dynasty Dk. Red Kid. 112 20 52.5 2,600

GTS-104 Dk. Red Kid. 112 21 47.6 1,840

Aries Gr. Northern 105 21 38.0 3,360

Matterhorn Gr. Northern 108 20 34.7 2,800

Powderhorn Gr. Northern 92 20 35.9 2,770

OAC Inferno Lt. Red Kid. 113 21 52.5 1,960

Floyd Pink 95 16 34.8 2,730

Rosetta Pink 108 24 36.0 2,930

Sedona Pink 108 24 38.6 2,650

Merlot Small Red 108 25 38.9 2,840

Ruby Small Red 110 22 30.4 3,210

Viper Small Red 111 25 32.8 4,030

COB 212-03 White Kid. 115 24 48.7 1,770

Mean 107 22 40.1 2,730

CV % 3.0 8.0 5.7 12.9

LSD 0.05 4 2.4 3.1 550

LSD 0.10 3 2.0 2.6 460

Planted: May 25. Previous crop: Small grain.  1Days after planting.
www.meridianseeds.com 1.866.282.7333

Edible Beans
• Cranberry
• Black
• Navy

• Pinto
• Dark Red Kidney
• Light Red Kidney

For more information on pulses and other varieties, contact Brad Hertel: 
701.532.3972  or email: bhertel@meridianseeds.com

Chickpeas

Field Peas

• CDC Alma
• CDC Frontier

• CDC Orion
• CDC Palmer

• CDC Leader
• CDC Consul

• CDC Inca
• CDC Meadow
• CDC Treasure

• CDC Amarillo
• Jetset

• Daytona

Seed Available
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2017 Miscellaneous Dry Bean Variety Trial - Staples, MN  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Eclipse Black 100 22 16.3 1,830

GTS-1103 Black 104 25 17.0 2,280

Knight Rider Black 105 22 16.7 1,610

Loreto Black 102 24 17.6 2,060

HMS Medalist Navy 101 25 16.3 2,370

Mist Navy 108 24 17.0 2,330

Nautica Navy 105 22 14.4 1,820

T9905 Navy 108 20 18.4 2,150

Vigilant Navy 105 23 22.4 1,770

El Diablo Fu Pinto 94 22 33.0 1,940

La Paz Pinto 102 28 32.2 2,340

Lariat Pinto 102 24 36.7 2,140

Monterrey Pinto 101 26 31.3 2,610

ND-Palomino Pinto 101 25 35.9 1,580

Sinaloa Pinto 102 26 32.7 2,070

Stampede Pinto 95 25 29.6 1,960

SV6139GR Pinto 99 25 29.9 2,180

Windbreaker Pinto 96 23 37.2 2,390

Mean 102 24 25.3 2,079

CV % 4.0 10.0 12.5 25.2

LSD 0.05 6 3.5 4.5 NS

LSD 0.10 5 3.0 3.8 NS

Planted: June 7.   1Days after planting.

2017 Miscellaneous Dry Bean Variety Trial - Perham, MN  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

Eclipse Black 104 23 19.4 2,670

GTS-1103 Black 107 21 19.3 2,970

Knight Rider Black 104 23 18.1 2,070

Loreto Black 105 20 19.9 2,180

HMS Medalist Navy 105 21 17.6 2,680

Mist Navy 107 20 21.4 2,840

Nautica Navy 106 22 17.4 2,890

T9905 Navy 107 19 20.9 2,730

Vigilant Navy 105 20 19.2 2,210

El Diablo Fu Pinto 103 19 38.0 2,350

La Paz Pinto 105 21 32.2 2,180

Lariat Pinto 105 18 35.8 2,010

Monterrey Pinto 107 19 31.7 1,810

ND-Palomino Pinto 106 20 37.0 2,490

Sinaloa Pinto 104 21 34.4 2,450

Stampede Pinto 102 19 31.0 1,490

SV6139GR Pinto 102 22 32.5 2,690

Windbreaker Pinto 106 17 40.8 2,560

Mean 105 20 27.0 2,404

CV % 2.0 13.0 7.8 13.6

LSD 0.05 3 NS 3.0 470

LSD 0.10 3 NS 2.5 393

Planted: May 26.  Previous Crop: Corn.   1Days after planting.
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2017 Kidney Bean Variety Trial - Staples  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

CR318-6 Cranberry 102 19 53.4 1,470

Cabernet Dk. Red Kid. 102 20 48.9 1,430

Chaparral Dk. Red Kid. 108 17 48.5 1,110

Dynasty Dk. Red Kid. 109 23 60.1 1,590

Epic Dk. Red Kid. 104 22 55.1 1,240

GTS-104 Dk. Red Kid. 104 17 55.2 760

Montcalm Dk. Red Kid. 107 21 47.1 1,020

Red Rover Dk. Red Kid. 98 22 52.8 1,530

Redhawk Dk. Red Kid. 101 17 49.6 1,150

Talon Dk. Red Kid. 101 18 47.9 1,190

Big Red Lt. Red Kid. 91 20 54.6 1,560

Celrk Lt. Red Kid. 90 19 50.9 1,160

Foxfire Lt. Red Kid. 96 19 48.2 830

OAC Inferno Lt. Red Kid. 111 21 63.2 1,330

Pink Panther Lt. Red Kid. 96 21 58.6 1,640

Ronnie’s Red Lt. Red Kid. 111 25 62.9 1,920

Rosie Lt. Red Kid. 109 20 52.9 1,510

Beluga White Kid. 108 24 52.8 1,010

COB 212-03 White Kid. 113 22 55.7 1,590

Snowdon White Kid. 90 18 55.6 1,320

Mean 103 20 53.7 1,318

CV % 4.0 11.0 7.4 27.2

LSD 0.05 5 3.1 5.4 500

LSD 0.10 4 2.6 4.5 419

Planted: June 7.  1Days after planting.

2017 Kidney Bean Variety Trial - Perham  
Authors, J. Osorno, J. VanderWal and J. Posh.

Market Days to Plant 100 Seed Seed

Variety Class Maturity Height Weight Yield

(DAP)1 (inch) (gram) (lb/a)

CR318-6 Cranberry 103 20 56.4 2,530

Cabernet Dk. Red Kid. 100 19 44.1 1,350

Chaparral Dk. Red Kid. 106 20 46.4 2,460

Dynasty Dk. Red Kid. 105 21 56.9 2,560

Epic Dk. Red Kid. 106 21 54.4 2,330

GTS-104 Dk. Red Kid. 109 22 53.7 2,200

Montcalm Dk. Red Kid. 106 20 46.8 1,990

Red Rover Dk. Red Kid. 97 18 46.8 1,400

Redhawk Dk. Red Kid. 97 20 44.8 1,610

Talon Dk. Red Kid. 103 19 49.8 2,250

Big Red Lt. Red Kid. 100 21 57.3 2,700

Foxfire Lt. Red Kid. 100 20 45.5 2,320

OAC Inferno Lt. Red Kid. 112 20 56.4 1,880

Pink Panther Lt. Red Kid. 102 20 58.6 2,410

Ronnie’s Red Lt. Red Kid. 105 20 59.8 2,230

Rosie Lt. Red Kid. 112 22 56.8 2,170

Beluga White Kidney 107 21 50.2 1,690

COB 212-03 White Kidney 112 22 45.4 1,360

Snowdon White Kidney 96 19 57.4 1,990

Mean 104 20 52.0 2,075

CV % 2.0 10.0 5.8 22.5

LSD 0.05 3 NS 4.2 660

LSD 0.10 3 NS 3.5 552

Planted: May 26.  Previous crop: Corn  1Days after planting.
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2017 Dry Bean Variety Trial - Dryland - Carrington - Authors, M. Ostlie, B. Schatz and G. Endres.  

Market Growth Direct Seeds/ Test 100 Seed Seed Yield

Variety Class Maturity Habit1 Harvest2 Pound Weight Weight 2017 3-yr. Avg.

(DAP)3 (1-9) (%) (seeds) (lb/bu) (gram) (lb/a) (lb/a)

Eclipse Black 100 9.0 98 2,369 62.4 19.2 2,610 2,284

Loreto Black 103 7.8 96 2,342 62.2 19.4 2,304 2,012

Zorro Black 99 8.8 95 2,577 61.7 17.7 2,202 2,254

Powderhorn Great Northern 98 7.5 88 1,372 57.9 33.1 2,804 --

HMS Medalist Navy 103 8.3 95 2,529 63.5 18.0 2,801 2,490

T9905 Navy 104 8.5 96 2,204 63.8 20.6 2,765 2,618

Rosetta Pink 104 8.8 92 1,357 62.0 33.5 2,549 --

La Paz Pinto 99 7.3 91 1,248 60.7 36.4 3,054 2,478

Lariat Pinto 99 5.5 84 1,175 59.4 38.7 3,021 2,832

Maverick Pinto 95 4.8 81 1,232 59.5 36.9 2,562 2,602

Monterrey Pinto 99 7.5 93 1,217 60.5 37.4 2,840 --

ND-307 Pinto 101 6.5 85 1,130 58.4 40.2 2,649 2,566

ND-Palomino Pinto 100 5.5 78 1,198 58.8 37.9 2,590 2,502

Stampede Pinto 97 7.5 91 1,269 58.5 35.9 2,901 2,755

Windbreaker Pinto 97 6.0 81 1,125 57.7 40.4 2,620 2,775

Merlot Small Red 100 7.0 90 1,211 61.0 37.9 2,328 2,275

Mean 100 7.3 89 1,597 60.5 31.4 2,663 2,495

CV % 1.6 10.7 3.7 5.1 1.2 5.0 11.7 --

LSD 0.05 2 1.1 5 113 1.0 2.3 445 --

LSD 0.10 2 0.9 4 94 0.8 1.9 371 --

Planted: May 24. Harvested: Sept. 8. Previous crop: field pea.       
1Growth Habit: Scored on scale of 1 to 9; 1 = longer vine, low-stature plant, pods lower to ground;  9 = very upright plant stature, pods held well 
off ground.  
2Direct Harvest: A relative score to estimate the percent of beans that would be harvested successfully in a direct/straight harvest system. 
3Days after planting. 

2017 Pinto Bean Variety Trial - Irrigated - Williston - Authors, J Jacobs and T. Tjelde.  

Canopy Plant Test 100 Seed Seed Yield

Variety Maturity Height Lodge1 Weight Weight 2017 2-yr. Avg.

(date) (inch) (0-9) (lb/bu) (gram) (lb/a) (lb/a)

La Paz 9/10 15 1 61 37.4 4,202 4,284

Lariat 9/14 14 2 60 40.1 3,814 3,880

Maverick 9/10 11 2 59 40.8 3,934 3,966

Monterrey 9/10 14 1 61 38.4 4,890 4,768

ND-307 9/10 13 2 57 42.5 3,224 3,447

ND-Palomino 9/11 14 1 59 39.2 2,473 3,580

Stampede 9/10 14 1 58 47.0 3,536 3,317

Windbreaker 9/9 13 2 58 41.9 3,075 3,387

Mean 14 1 59 40.9 3,644 3,828

C.V. % 11.7 24.1 0.6 10.2 16.3 --

LSD 0.05 2.3 0.5 0.5 6.2 871 --

LSD 0.10 1.9 0.4 0.4 5.1 721 --

10 = no lodging, 9 = lying flat on ground.
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2017 Dry Bean Variety Trial - Irrigated - Carrington - Authors, M. Ostlie, B. Schatz and G. Endres. 

Market Growth Direct White Seeds/ Test 100 Seed Seed Yield

Variety Class Maturity Habit1 Harvest2 Mold3 Pound Weight Weight 2017 3-yr. Avg.

(DAP)4 (1-9) (%) (%) (seeds) (lb/bu) (gram) (lb/a) (lb/a)

Eclipse Black 103 6.5 88 6 2,219 62.3 20.5 3,603 2,600

Loreto Black 105 3.0 78 2 2,211 62.5 20.5 3,321 2,652

Zorro Black 102 8.5 94 7 2,458 62.4 18.5 3,193 2,300

Powderhorn Great Northern 103 2.3 80 6 1,211 58.0 37.5 3,905 --

HMS Medalist Navy 106 3.0 82 2 2,381 63.9 19.1 3,856 2,843

T9905 Navy 106 3.0 78 2 1,957 63.5 23.2 3,902 2,973

Rosetta Pink 102 3.5 81 2 1,240 61.6 36.7 4,049 --

La Paz Pinto 102 2.8 77 22 1,301 60.4 35.4 3,541 3,197

Lariat Pinto 103 2.0 56 8 1,122 60.0 40.5 3,422 3,042

Maverick Pinto 102 1.0 30 15 1,149 59.0 39.6 4,075 3,209

Monterrey Pinto 102 2.5 78 9 1,231 61.1 37.0 3,977 --

ND-307 Pinto 103 2.0 59 17 1,160 57.6 39.5 3,305 2,854

ND-Palomino Pinto 103 3.0 76 4 1,138 59.0 39.9 3,489 2,682

Stampede Pinto 102 1.3 66 8 1,218 58.6 37.3 3,302 2,824

Windbreaker Pinto 102 1.0 56 23 1,119 58.3 40.6 3,372 2,985

Merlot Small Red 102 1.0 45 8 1,199 60.1 38.1 3,171 2,779

Mean 103 2.9 70 9 1,520 60.5 32.7 3,593 2,842

CV % 0.6 26.9 7.8 100 4.6 0.9 5.5 9.8 --

LSD 0.05 1 1.1 8 13 98 0.8 2.6 499 --

LSD 0.10 1 0.9 7 11 82 0.6 2.2 417 --

Planted: May 24. Harvested: Sept. 11. Previous crop: corn.       
1Growth Habit: Scored on scale of 1 to 9; 1 = longer vine, low-stature plant, pods lower to ground;  9 = very upright plant stature, pods held well 
off ground.  
2Direct Harvest: A relative score to estimate the percent of beans that would be harvested successfully in a direct/straight harvest system. 
3White Mold: An assessment of the incidence of plants that expressed some level of white mold (sclerotinia).
4Days after planting. 
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2017 Dry Bean Variety Trial - Irrigated - Oakes (Carrington REC) - Authors, K. Cooper, L. Besemann and H. Eslinger. 

Market Seeds/ 100 Seed Test Seed Yield

Variety Class Maturity Pound Weight Weight 2017 3-yr. Avg.

(DAP)1 (seeds) (gram) (lb/bu) (lb/a) (lb/a)

La Paz Pinto 96 1,165 39.0 61.9 4,249 3,618

Lariat Pinto 97 1,011 44.9 61.2 4,112 3,640

Maverick Pinto 94 1,043 43.6 60.5 3,651 3,351

Monterrey Pinto 96 1,114 40.8 62.5 4,134 --

ND-307 Pinto 95 1,004 45.2 59.6 3,947 3,875

ND-Palomino Pinto 97 992 45.8 59.8 4,040 --

Stampede Pinto 94 1,013 44.9 59.1 3,343 3,454

Windbreaker Pinto 91 1,037 43.8 59.3 3,985 3,826

Mean 95 1,047 43.5 60.5 3,932 3,627

CV % 1.3 3.7 3.8 0.7 11.4 --

LSD 0.05 2 57 2.4 0.6 662 --

LSD 0.10 2 47 2.0 0.5 548 --

Ensign Navy 92 2,249 20.3 63.7 3,230 3,209

HMS Medalist Navy 95 2,307 19.7 64.1 3,872 3,292

T9905 Navy 95 2,124 21.4 64.2 3,553 3,378

Mean 94 2,226 20.5 64.0 3,552 3,335

CV % 0.8 2.4 2.2 0.6 6.7 --

LSD 0.05 1 91 0.8 0.6 412 --

LSD 0.10 1 72 0.6 0.5 327 --

Eclipse Black 93 2,064 22.0 63.1 4,256 3,638

Loreto Black 97 2,085 21.8 63.6 4,023 3,534

Zorro Black 96 1,950 23.3 64.4 4,827 3,835

Powderhorn Great Northern 92 1,173 38.8 58.9 3,787 --

Rosetta Pink 96 1,165 39.1 61.8 4,522 3,872

Merlot Small Red 96 1,116 40.7 61.3 3,924 3,694

Mean 95 1,592 30.9 62.2 4,223 3,715

CV % 1.4 3.8 4.9 0.6 12.9 --

LSD 0.05 2 91 2.3 0.5 818 --

LSD 0.10 2 75 1.9 0.5 673 --

Planted: May 26. Harvested: Sept. 11 and 12. Previous crop: soybean.       
1Days after planting. 
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2017 Dry Bean Variety Trial - Irrigated - Langdon - Authors, B. Hanson, T. Hakanson and L. Henry.

Market 100 Seed Seed Yield

Variety Class Weight 2014 2015 2017 2-yr. Avg. 3-yr. Avg.

(gram) (lb/a)

Eclipse Black 18.4 2,415 1,932 3,858 2,895 2,735

Loreto Black 21.1 1,944 1,607 2,391 1,999 1,981

Zorro Black 20.6 2,275 1,933 2,738 2,336 2,315

Powderhorn Great Northern 34.6 -- -- 3,327 -- --

Ensign Navy 22.3 2,703 2,087 2,061 2,074 2,284

HMS Medalist Navy 19.6 2,286 1,724 3,118 2,421 2,376

T9905 Navy 22.3 2,571 2,168 3,948 3,058 2,896

Rosetta Pink 33.2 -- -- 3,490 -- --

La Paz Pinto 33.5 2,900 2,151 3,730 2,941 2,927

Lariat Pinto 35.1 2,445 2,133 3,874 3,004 2,817

Maverick Pinto 35.0 2,848 2,090 3,358 2,724 2,765

Monterrey Pinto 32.0 -- -- 3,902 -- --

ND-307 Pinto 36.9 3,113 2,029 3,372 2,701 2,838

ND-Palomino Pinto 33.5 -- -- 3,138 -- --

Stampede Pinto 31.3 3,020 1,877 3,144 2,511 2,680

Windbreaker Pinto 37.5 2,822 1,930 3,458 2,694 2,737

Merlot Small Red 32.8 2,180 1,544 2,353 1,949 2,026

Mean 29.4 2,579 1,939 3,251 2,562 2,567

CV % -- 9.3 10.4 8.2 -- --

LSD 0.05 -- 470 320 445 -- --

LSD 0.10 -- 388 266 370 -- --

Planted: May 17. Harvested: Oct. 4.     
The 2016 trial was abandoned due to excessive moisture.
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2017 Dry Bean Variety Trial - Cavalier - (Langdon REC) - Authors, B. Hanson, T. Hakanson and L. Henry.

Market 100 Seed Seed Yield

Variety Class Weight 2015 2016 2017 2-yr. Avg. 3-yr. Avg.

(gram) (lb/a)

Eclipse Black 17.6 2,077 2,229 2,606 2,418 2,304

Loreto Black 19.4 1,841 1,871 2,558 2,215 2,090

Zorro Black 20.3 1,876 2,451 3,246 2,849 2,524

Powderhorn Great Northern 33.5 -- -- 2,403 -- --

Ensign Navy 18.8 1,964 2,121 2,381 2,251 2,155

HMS Medalist Navy 16.0 1,452 1,775 2,423 2,099 1,883

T9905 Navy 20.5 2,001 2,450 3,306 2,878 2,586

Rosetta Pink 31.4 -- 2,223 3,110 2,667 --

La Paz Pinto 31.0 2,961 2,710 2,739 2,724 2,803

Lariat Pinto 31.4 2,725 2,430 2,471 2,450 2,542

Maverick Pinto 31.1 2,185 2,664 2,241 2,453 2,363

Monterrey Pinto 27.4 -- 2,901 2,341 2,621 --

ND-307 Pinto 28.7 2,833 -- 1,931 -- --

ND-Palomino Pinto 30.4 -- 2,590 2,469 2,529 --

Stampede Pinto 28.6 2,519 2,505 1,279 1,892 2,101

Windbreaker Pinto 32.0 3,130 2,325 2,766 2,546 2,740

Merlot Small Red 29.4 2,106 1,890 1,905 1,898 1,967

Mean 26.3 2,282 2,342 2,481 2,433 2,338

CV % -- 14.0 10.7 16.6 -- --

LSD 0.05 -- 496 394 685 -- --

LSD 0.10 -- 413 328 570 -- --

Planted: May 19. Harvested: Oct. 6.
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2017 Dry Bean Variety Trial - Hettinger - Author, J. Rickertsen.  

 Plant Plant Test Seed Yield

Variety Type Maturity Height Lodge2 Weight 2017 2-yr. Avg. 3-yr. Avg.

(DAP)1 (inch) (0-9) (lb/bu) (lb/a)

Eclipse Black 102 18 2 62.8 1,451 1,440 1,557

Loreto Black 104 18 3 64.5 1,298 1,291 1,400

Zorro Black 106 17 2 62.3 1,391 1,362 1,570

Powderhorn Great Northern 100 18 2 58.6 1,900 -- --

HMS Medalist Navy 104 19 2 64.2 1,466 1,374 1,448

T9905 Navy 104 18 3 62.5 1,652 1,545 1,611

Rosetta Pink 101 22 3 61.6 1,597 1,429 --

La Paz Pinto 105 21 5 58.4 1,507 1,413 1,616

Lariat Pinto 110 23 7 58.4 1,140 1,196 1,471

Maverick Pinto 102 21 5 58.7 1,386 1,228 1,390

Monterrey Pinto 102 21 4 59.1 1,496 1,475 --

ND-307 Pinto 102 21 5 55.9 1,214 1,168 1,357

ND-Palomino Pinto 111 20 5 57.7 1,282 1,191 1,397

Stampede Pinto 105 22 5 56.6 1,415 1,399 1,608

Windbreaker Pinto 104 18 5 57.2 1,110 1,090 1,293

Merlot Small Red 104 23 4 60.2 1,449 1,340 1,494

Mean 104 20 4 59.9 1,422 1,329 1,478

C.V. % 1.5 6.2 18.1 1.6 13.1 -- --

LSD 0.05 3 1.8 0.9 1.4 266 -- --

LSD 0.10 2 1.5 0.8 1.2 222 -- --

Planted: June 2. Harvested: Oct. 4. Previous crop: Soybean.       
1Days after planting.  
20 = no lodging, 9 = lying flat on ground. 
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2017 Dry Bean Variety Trial - Minot - Authors, E. Eriksmoen.  

 Market Plant Plant Seed Yield

Variety Class Maturity Height Lodge2 2017 2-yr. Avg. 3-yr. Avg.

(DAP)1 (inch) (0-9) (lb/a)

Eclipse Black 111 18 2 2,509 2,634 2,566

Loreto Black 116 16 3 1,988 1,895 2,010

Zorro Black 108 16 1 1,748 2,052 2,182

Powderhorn Great Northern 109 14 3 1,551 -- --

Ensign Navy 117 14 4 1,447 2,043 2,065

HMS Medalist Navy 114 16 3 1,411 -- --

T9905 Navy 112 15 3 2,123 2,353 2,257

Vista Navy 115 14 4 1,800 1,966 2,114

Rosetta Pink 112 17 2 2,865 2,476 --

La Paz Pinto 110 17 1 1,578 2,066 2,357

Lariat Pinto 110 16 6 2,198 2,611 2,838

Maverick Pinto 107 12 7 1,948 2,298 2,357

Monterrey Pinto 109 17 2 2,105 2,546 --

ND-Palomino Pinto 109 14 5 2,092 2,305 --

Stampede Pinto 112 15 5 1,527 2,129 2,160

Windreaker Pinto 108 13 6 1,558 2,240 2,494

Merlot Small Red 112 14 4 1,459 2,043 2,065

Mean 111 15 4 1,877 2,244 2,289

C.V. % 1.3 13.3 37 8.0 -- --

LSD 0.05 2 3.0 2.0 250 -- --

LSD 0.10 2 3.0 2.0 207 -- --

Planted: May 17. Harvested: Sept. 30. Previous crop: Barley.       
1Days after planting.  
20 = no lodging, 9 = lying flat on ground. 

St. Thomas Student 1st 
Dry Bean Scholarship Recipient

St. Thomas, ND high school 
senior Emily Kennelly is the 
first recipient of a $1,000 col-
lege scholarship, sponsored 
by the Northarvest Bean 
Growers Association. Emily 
is the daughter of Tom and 
Lynde Kennelly and plans to 
attend Mayville State Univer-
sity and major in elementary 
education. 

Emily has a nearly 4.0 grade 
point average and is active in 

band, fast pitch softball and 
student council. She is also 
involved with the Extended 
School Project, directs the 
Accelerated Reader program, 
and is a volunteer gymnastics 
coach. She is also a summer 
tee-ball coach and an active 
member of the St. Thomas 
American Legion Auxiliary.

To apply for the 2018 
Northarvest scholarship, turn 
to page 58.

Emily Kennelly
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Class and Cultivar Origin RM1 Plant 
Type2

PINTO

PINTO

Blackfoot Univ. of Idaho M USV 

Cowboy Provita -- --

El Diablo Fu GenTec ME USV

La Paz Provita L USV

Lariat NDSU L USV

Maverick NDSU ME V

Monterrey Provita ME USV

ND-Palomino NDSU ML USV

ND-307 NDSU M UV

Nez Perce Univ. of Idaho M UV

Othello USDA-Prosser E V

Radiant Provita ML USV

Santa Cruz Provita M USV

Sinaloa Provita ML USV

StayBright Colorado State Univ. ML/L UV

Stampede NDSU M USV

SV6139GR Seminis -- --

Torreon Provita M USV

Twin Falls Univ. of Idaho M USV

Vibrant Provita E USV

Windbreaker Seminis M UV

NAVY

Avalanche NDSU ME USV

Blizzard Provita M USV

DS105W0 Dow AgroSciences ML USV

Ensign ADM-Seedwest M USV

HMS Medalist AmeriSeed M UV

Mist Ag. Can. M USV

Nautica Ag. Can. ML USV

T9905 Hyland M USV

Vigilant Provita ME USV

Vista Ag. Can. ML USV

Bean Variety Descriptions.

1RM = Relative Maturity; E = Early; ME = Medium Early; M = Medium; ML 
= Medium Late; L = Late. 
2V = Vine; UV = Upright Vine; USV = Upright Short Vine; B = Bush. 

Class and Cultivar Origin RM1 Plant 
Type2

SMALL RED

Merlot MSU ME USV

Ruby Provita M USV

Viper Provita M USV

BLACK

Black Cat Provita ME USV

CDC Blackstrap U. Sask. E USV

Eclipse NDSU M USV

GTS-1103 GenTec M USV

Jet U. Sask. E USV

Knight Rider Meridian Seeds ML USV

Loreto Provita M USV

Super Jet U. Sask. ME USV

T-39 U. Calif. M USV

Zenith MSU M USV

Zorro MSU L USV

PINK

Floyd Rogers ML V

Rosetta MSU/ARS M USV

Sedona MSU/ARS M USV

PINK

Floyd Rogers ML V

Rosetta MSU/ARS M USV

Sedona MSU/ARS M USV

LIGHT RED KIDNEY

Big Red Provita ML B

California Early (CELRK) U. Calif. E B

Foxfire Rogers ME B

OAC Inferno U. of Guelph ML B

Pink Panther Seminis M B

Ronnie’s Red Provita ML B

Rosie NDSU L B
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Class and Cultivar Origin RM1 Plant 
Type2

DARK RED KIDNEY

Cabernet Seminis ML B

Chaparral Provita ML B

Dynasty U. of Guelph ML B

Epic Provita ML B

GTS-104 GenTec M B

Montcalm MSU ML B

Red Rover Seminis ME B

Redhawk MSU M B

Talon NDSU M B

WHITE KIDNEY

Beluga MSU M B

COB 212-03 GenTec M B

Snowdon MSU ME B

GREAT NORTHERN

Aries Provita ME USV

Draco Provita M USV

Matterhorn MSU ME USV

Orion Provita E V

Powderhorn MSU M USV

Taurus Kelly Bean Co. L USV

CRANBERRY

CR 318-6 Meridian M B

1RM = Relative Maturity; E = Early; ME = Medium Early; M = Medium; ML 
= Medium Late; L = Late. 
2V = Vine; UV = Upright Vine; USV = Upright Short Vine; B = Bush. 

Bean Variety Descriptions.

Alliance Valley Bean, LLC
3792 Elevator Road

PO Box 566
Larimore, ND  58251

Manager: John Hemmingsen
jhemmingsen@alliancevalleybean.com

701-343-6363 

Alliance Black Bean Receiving Stations &
Central Valley Bean Pinto Bean Receiving Stations:

Alliance Valley Bean, LLC                                
Sharon, ND                                          

701-524-2568

CHS, Inc.                                    
Fairdale, ND

Manager: Wayne Aune                                                  
701-966-2515

Central Valley Bean Co-op
Buxton, ND

Gen. Manager: Dan Fuglesten      
701-847-2622

Chelated
Micronutrients
 Blue Diamond Activator

 10% Zinc 9.5% Nitrogen 4% Sulfur

 10% Zinc 5% Sulfur

 8% Copper 4% Sulfur

 

For more information and a 
complete line of micronutrients

Call NWC, Inc.
800-315-2469

Box 33, Emerado, ND 58228
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2018 NORTHARVEST BEAN GROWERS SCHOLARSHIP 

The Northarvest Bean 
Growers Association will 
be offering a second 
scholarship to the sons, 
daughters, grandsons, 
or granddaughters of a 
Northarvest member. 
Northarvest is comprised 
of dry bean growers 
from North Dakota and 
Minnesota.

Northarvest Bean 
Growers Association 
is excited to offer this 
scholarship opportunity to 
one (1) individual who meets 
the following requirements:

1. A parent or 
grandparent must be 
a current participating 
grower-member of the 
Northarvest Bean Growers 
Association.

2. Applicant must be 
planning to enroll or be 
enrolled in their first year of 
college or technical college.

3. Applicant must have 
at least a 3.0 grade point 
average from high school.

If the above criteria can 
be met, applicant must 
compete an application 
when applying for the 
scholarship.  There will be 
one - $1,000 Northarvest 
Bean Growers scholarship 
awarded.  Application must 
be received no later than 
June 1, 2018. 

APPLICATION
DATE:

NAME:

ADDRESS

CITY: STATE: ZIP:

TELEPHONE: DATE OF BIRTH:

EMAIL ADDRESS:

NAME AND ADDRESS OF PARENTS/GRANDPARENTS:

NAME AND ADDRESS OF COLLEGE/UNIVERSITY PLANNING ON OR 
CURRENTLY ATTENDING:

COURSE OF STUDY:

Please type/print responses to the following questions on a separate sheet(s) of 
paper and attach to this page along with your reference letter(s).  Please keep each 
response to 200 words or less.

1. Please list your scholastic achievements (GPA, Academic awards, 
Scholarships, etc.)  Include current grades or transcript. 

2. Demonstrated Leadership (Offices held in school, projects directed, 
athletic involvement, band, choir, FFA, student council, boys/girls state, etc.)

3. Service to Community (Volunteer work, theater groups, coaching and any 
other activities which have contributed to the betterment of your community) 

4. Describe the benefit(s) while being involved with dry bean production for 
you and your family.  

5. Career Plans?
6. At least two references must be attached 

**Northarvest scholarship winners are asked to attend “Bean Day” January 2019
**Check if are willing to attend       
**Enclose a recent wallet size photo that can be used with an announcement story if you are selected.  
** Mail application to Northarvest Bean Growers Association post marked no later than June 1, 2018

SIGNATURE:
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Eptam®, and Sonalan® are registered trademarks of Gowan Company, L.L.C. 
EPA Reg. No. 10163-283, and EPA Reg. No. 10163-356 respectively
Permit® is a registered trademark of Nissan Chemical Industries EPA Reg No 81880-2-10163 
Always read and follow label directions.

Visit CleanBeanField.com for details

Give your dry beans 
a clean start with

Eptam
®

 + Sonalan
®

 HFP
and follow up with 

Permit
®

GOWANCO.COM
8 0 0 . 8 8 3 . 1 8 4 4
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