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• Row spacing X plant population
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2019 Dry bean grower survey (Northarvest region): 
Tillage systems

Tillage system Acres (%)

Conventional 71

Minimum 16

Strip-till 4

No-till 9



Pinto bean yield among tillage systems, 
Carrington, 2007 and 2009-12 (5 site-yr)
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2019 Dry bean grower survey (Northarvest region):

Cover crop use

• 24% respondents used cover crops on dry 
bean fields

✓Reasons for cover crop use

1. Soil conservation (96%)

2. Weed control (27%)

3. Soil moisture conservation (20%)
Number          %

-------Respondents--------
No.                                %



Winter rye cover crop preceding pinto 
bean, Carrington, 2017-2020

Bean yield?
Rye termination timing?
Weed suppression?



Pinto bean yield among rye termination and 
weed control treatments, Carrington, 2019
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1DBP=days before planting; DAP=days after planting. ‘ND Palomino’ direct planted in 21” rows on June 3. 
POST herbicide applied across trial on July 5.

G. Endres et al.



Pinto bean yield with conventional check, and early and 
late termination of rye, Carrington, 2017-19 (3 site-years)
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Agronomic notes, 2017-19

▪Pinto bean can yield well with rye as a 
preplant cover crop

oTerminate rye before bean planting
▪closely monitor early season soil moisture

▪3-4 weeks before bean planting during ‘dry’ spring

oEstablished less than targeted crop stand 
▪ trial average 48,700-62,300 plants/acre



pp. 14-17



Black, Navy and Pinto Bean:
Row Spacing

and
Plant Population

Can seed yield be economically increased by planting in narrow rows
with greater plant populations than traditional NDSU recs?



Black and navy bean response to row spacing
by plant population, Carrington, 2014-18

Row spacing (inches): 

14 21 28

Targeted stand (plants/A x1000): 

90 110 130



Navy bean seed yield with three row spacings and three plant 
populations, Carrington, 2014 and 2016-17 (3 site-years)
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Stand (plants/A x1000): 
92.6 116.8  139.8   

LSD (0.10): 1.8

G. Endres et al.





Pinto bean seed yield response to row 

spacing, eastern ND, 2008-09 (4 site-years)*
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*Carrington, Hatton and Prosper. Means averaged across varieties, N levels and harvest methods.

Kandel, Osorno et al.

11-16%



Pinto bean seed yield between row spacings, 
Carrington, 2011-13 and 2018-19 (5 site-years)*
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*’Lariat’: 2011-13; ‘ND Palomino’: 2018-19. Averaged across tillage systems and fertilizer treatments (2011-13) and 
plant populations (2018-19). LSD (0.10): significant each year.

18%

G. Endres et al.



Pinto bean seed yield among row spacings 
and white mold severity levels, Carrington 
and Oakes, 2012-17 (13 site-years)

▪ Yield advantage conferred by narrow (14-inch) 
rows versus wide (28-inch) with end-of-season 
white mold severity (percent of the canopy 
diseased):
➢ 410 lb/acre with severity at 26-50% 
➢ 339 lbs/acre with severity at 51-75%

▪ Yield was only maximized in wide rows when 
white mold severity was greater than 80%.  

M. Wunsch et al.

Research continued 2018-20 with four row spacings and 1-2 varieties 



Pinto bean seed yield between plant populations, Carrington, 
2013 and 2018-19; and Minot, 2019 (4 site-years)*
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*2013: ‘Lariat’; 2018-19: ‘ND Palomino’. Carrington: Averaged across planting dates (2013) and row spacings (2018-19); 
LSD: 2013 (0.05) = NS; 2018-19 (0.10) = *. Minot: Averaged across row spacings and planting techniques; LSD (0.05): NS.

G. Endres, E. Eriksmoen et al.
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Pinto bean seed yield among plant populations, 
Carrington, 2013 and 2018 (2 site-years)*
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*2013: ‘Lariat’; 2018: ‘ND Palomino’. Averaged across planting dates (2013) and row spacings (2018). 
LSD: 2013 (0.05) = NS; 2018 (0.10) = *.
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Pinto bean seed yield to row spacing and plant 
population, Carrington, 2018-2019 (2 site-yr)
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Ground Rolling

7        52         5         37 %

2019 Dry bean grower survey





Summary
• Dry bean yield can be maintained with reduced till systems

while realizing the soil and economic benefits

• Seed yield can be maintained with winter rye as a cover crop 
before dry bean with proper management while realizing the 
cover crop benefits

• Seed yield increase with rows and population

o row spacing: navy = 12-15 (14)”; pinto = 18-22”

o population X narrow rows: navy (and black) = > 115,000 plt/A; pinto = >
70,000 plt/A

• PRE ground rolling is optimum timing; suggest VE-VC stages if 
POST


