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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 2018 
was focused on three ob-
jectives:  (1) optimizing 
nozzle spray pattern, noz-

zle placement and spray 
droplet size for improved 
white mold management 
in black, navy, pinto and 
kidney beans; (2) evaluat-
ing the use of adjuvants 
to improve fungicide per-
formance against white 
mold in pinto beans; and 
(3) evaluating peroxide-
based foliar sprays for 
management of white 
mold in pinto beans.

Methods:  Dry beans 

were seeded in rows 21 
inches apart in a field with 
a prior history of white 
mold epidemics.  Black 
beans (‘Eclipse’) and 
navy beans (‘Avalanche’) 
were seeded at 110,00 
pure live seeds/ac, pinto 
beans (‘Palomino’) were 
seeded at 90,000 pure live 
seeds/ac, and light-red 
kidney beans (‘Rosie’) 
were seeded at 80,000 
pure live seeds/ac.  Stud-

ies were established as 
randomized complete 
block designs with three 
to eight replicates.  To 
prevent edge effects, the 
ends of plots were marked 
with flags, and no alleys 
were cut.  Supplemental 
overhead irrigation was 
applied during bloom to 
facilitate disease pressure.  
Fungicides were applied 
with TeeJet (Spraying Sys-
tems Company; Glendale 
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Heights, IL) nozzles.  In 
the spray technology and 
adjuvant studies, every 
plant in each plot was 
individually assessed 
for white mold severity 
shortly before maturity; in 
the peroxide study, every 
plant in the middle row of 
each three-row plot was 
individually assessed for 
white mold severity short-
ly before maturity.  To 
simulate knifing, all plants 
were manually clipped 
and wind-rowed before 
harvest.

Field trials optimizing 
spray nozzle selection, 

spray droplet size, and 
nozzle placement were 
conducted in Carrington 
in 2018 utilizing a CO2-
pressured tractor-mount-
ed boom equipped with a 
pulse-width modulation 
system (Capstan AG; To-
peka, KS).  For applica-
tions with boom-mounted 
nozzles, nozzles were 
mounted 20 inches apart, 
and boom height was set 
relative to manufacturer’s 
recommendations (30 
inches above the canopy 
for 80-degree nozzles; 
20 inches for 110-degree 
nozzles).  Applications 

with drop nozzles were 
made with ‘Undercover 
360’ drop nozzles (360 
Yield Center; Morton, 
IL) mounted 21 inches 
apart, with boom height 
set such that the nozzles 
were 9 inches above the 
ground and the tractor 
driven such that drop 
nozzles were centered be-
tween dry bean rows.  In 
the studies evaluating the 
impact of spray droplet 
size, spray volume was 15 
gal/ac and driving speed 
was 6.7 mph; in the study 
comparing twin-jet and 
flat-fan nozzles, spray 

Table 1.  Impact of spray droplet size on white mold control and dry bean yield; Carrington, ND (2018).  In black, 
navy and kidney beans, testing was conducted with Endura (8 oz/ac) applied at full bloom and early pod followed 
by Topsin (40 fl oz/ac) 14 days later; in pinto beans, testing was conducted with Topsin (40 fl oz/ac) applied at 
early bloom and pin-pods followed by Endura (8 oz/ac) 13 days later.  Within-column means followed by different 
letters are significantly different (P<0.05).

‘Eclipse’ black beans

White mold Yield

Spray nozzle Droplet size % of canopy lbs/ac

1 Non-treated control 44 b* 2051 b*

2 XR8003 50 psi fine 32 a 2541 a

3 XR8006 40 psi medium 27 a 2641 a

4 XR8010 30 psi coarse 29 a 2570 a

P>F: 0.0007 0.011

CV: 15.4 10.2

‘Avalanche’ navy beans

White mold Yield

Spray nozzle Droplet size % of canopy lbs/ac

1 Non-treated control 48 b* 2097 b*

2 XR8003 50 psi fine 39 ab 2304 ab

3 XR8004 40 psi medium-fine 35 a 2520 a

4 XR8006 40 psi medium 31 a 2619 a

5 XR8008 35 psi medium-coarse 33 a 2616 a

6 XR8010 30 psi coarse 38 ab 2460 ab

P>F: 0.0009 0.0017

CV: 19.3 10.7

‘Rosie’ light-red kidney beans

White mold Yield

Spray nozzle Droplet size % of canopy lbs/ac

1 Non-treated control 51 b* 2192 a*

2 XR8003 50 psi fine 40 ab 2510 a

3 XR8004 40 psi medium-fine 44 ab 2468 a

4 XR8006 40 psi medium 41 ab 2526 a

5 XR8008 35 psi medium-coarse 37 a 2672 a

6 XR8010 30 psi coarse 38 a 2534 a

P>F: 0.0265 0.1655

CV: 19.6 14.0

‘Palomino’ pinto beans 

White mold Yield

Spray nozzle Droplet size % of canopy lbs/ac

1 Non-treated control 43 c* 2851 a*

2 XR8003 50 psi fine 26 a 3158 a

3 XR8004 40 psi medium-fine 36 bc 3063 a

4 XR8006 40 psi medium 22 a 3014 a

5 XR8008 35 psi medium-coarse 24 a 3349 a

6 XR8010 30 psi coarse 28 ab 3562 a

P>F: < 0.0001 0.0615

CV: 23.4 14.8

volume was 20 gal/ac 
and driving speed was 5.5 
mph; in the study com-
paring air-induction and 
standard flat-fan nozzles, 
spray volume was 15 gal/
ac and driving speed was 
4.8 mph; and in the study 
evaluating drop nozzles, 
spray volume was 15 gal/
ac and driving speed was 
3.8 mph.  Pulse width was 
set to maintain a con-
stant spray volume across 
spray nozzles differing in 
output, with pulse width 
calibrated on the basis of 
measured nozzle output.

Continued on Next Page



12         Northarvest Bean Grower  February 2019

Table 2.  Impact of delivering fungicides through ‘Undercover 360’ drop nozzles (360 Yield Center; Morton, IL); 
Carrington, ND (2018).  Testing was conducted on ‘Rosie’ light-red kidney beans.  Topsin (40 fl oz/ac) was applied 
at full bloom and early pod followed by Endura (8 oz/ac) 14 days later.  Within-column means followed by different 
letters are significantly different (P<0.05).

Table 3.  Impact of nozzle spray pattern on white mold control and pinto bean yield; Carrington, ND (2018).  
Testing was conducted on ‘Palomino’ pinto beans.  Topsin (40 fl oz/ac) was applied at early bloom and pin-pods 
followed by Endura (8 oz/ac) 13 days later.  Droplet size was assessed with water- and oil-sensitive spray cards 
placed within the crop canopy 4 inches above the ground and at the top of the crop canopy; 90% percent of the 
spray volume was delivered with spray droplets equal or smaller than the indicated droplet diameter.  Fine drop-
lets lack the velocity to penetrate dense canopies, and larger droplet sizes were observed in the lower canopy.  
Within-column means followed by different letters are significantly different (* P<0.05, ** P<0.10).

White mold Yield

Placement Nozzles Pressure Droplet size % of canopy lbs/ac

1 Non-treated control 55 c* 2171 b*

2 drop nozzle XR11001 (side ports) 40 psi fine 29 a 3197 a

3 drop nozzle XR11001 (side ports) + TX-VK3 (lower rear port) 40 psi fine, very fine 31 a 3196 a

4 drop nozzle TJ60-11002 (side ports) 40 psi very fine 34 a 3021 a

5 boom XR8010 40 psi medium 45 b 2454 b

P>F: < 0.0001 < 0.0001

CV: 14.7 8.0

Twin-jet vs. flat-fan nozzles

Nozzle Nozzle Type Pressure Droplet size (DV 9; µm) White mold Yield

lower canopy top of canopy % of canopy lbs/ac

1 68 c* 2902 b*

2 TJ60-8010 twin-jet 35 psi 910 b** 518 a** 41 b 4239 a

3 XR8008 extended-range flat fan 35 psi 789 a 425 a 29 a 4339 a

P>F: 0.0537 0.3024 < 0.0001 0.0004

CV: 9.6 22.6 13.9 9.4

Air-induction vs. extended-range flat-fan nozzles

Nozzle Pressure Droplet size (DV 9; µm) White mold Yield

lower canopy top of canopy % of canopy lbs/ac

1 69 b* 3169 b*

2 AIXR11002 air-induction flat fan 60 psi 898 a** 420 a** 44 a 4298 a

3 XR11008 extended-range flat fan 30 psi 1393 b 495 a 49 a 4044 a

P>F: 0.0728 0.1491 0.0038 0.0031

CV: 2.8 12.1 15.4 9.6

Field trials evaluating 
the use of adjuvants to 
improve fungicide perfor-
mance were conducted on 
‘Palomino’ pinto beans, 
with fungicides applied 
at 35 psi with a tractor-

mounted boom equipped 
with XR11004 flat-fan 
nozzles (medium drop-
let size), each 20 inches 
apart. Driving speed was 
4.4 mph, and spray vol-
ume was 15 gal/ac.

Peroxide-based prod-
ucts were applied in 15 
gal/ac with a hand-held 
boom equipped with 
DGXR80015 flat-fan noz-
zles and operated at 35 psi 
(medium droplet size).

CONCLUSIONS:  
Impact of spray drop-

let size:  White mold 
control and dry bean 
yield were maximized 
when fungicides were ap-
plied with medium spray 
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Table 4.  Impact of adjuvants on the efficacy of Endura and Topsin; Carrington, ND (2018).  ‘Silkin’ (Winfield 
United; River Falls, WI) is an organosilicone-based surfactant, ‘Preference’ (Winfield United) is a non-ionic sur-
factant and antifoaming agent, and ‘Antero-EA’ (Wilbur-Ellis; Fresno, CA) is a non-ionic surfactant.  Copper sul-
fate pentahydrate was applied as the fungicide ET-F at 19.2 fl oz/ac, and the calcium-zinc micronutrient solution 
was applied in conjunction with 32 fl oz/ac of the acidifying agent ET-4600.  Within-column means followed by 
different letters are significantly different (P<0.05).

droplets in black and navy 
beans and with medium-
coarse to coarse droplets 
in kidney beans (Table 1).  
White mold control and 
yield were closely corre-
lated with each other and 
with spray droplet size in 
black, navy and kidney 
beans.  White mold con-
trol and yield were not 
closely correlated with 
each other in the study 

conducted in pinto beans, 
and the study conducted on 
pinto beans was inconclu-
sive.

Impact of delivering 
fungicides with drop noz-
zles:  The delivery of fungi-
cides through drop nozzles 
sharply improved white 
mold control and yield in 
kidney beans (Table 2).  The 
response to delivering fungi-
cides through drop nozzles 

was similar across multiple 
nozzle configurations.

Impact of nozzle spray 
pattern:  In the studies 
evaluating the delivery of 
fungicides through twin-
jet, extended-range flat fan 
and air-induction flat fan 
nozzles, spray droplet size 
was the primary predictor 
of white mold control and 
pinto bean yield (Table 3).  
The goal of pairing nozzles 

and application pressures 
emitting similar spray 
droplet sizes was not suc-
cessfully met, and droplet 
size differed significantly 
(P<0.10) between nozzle 
treatments.  Fungicides 
were applied with medi-
um-coarse to coarse drop-
lets, and white mold con-
trol and pinto bean yield 
were always maximized 

Impact of Winfield adjuvants on efficacy of Topsin (thiophanate-methyl)

Fungicide Adjuvant % of canopy lbs/ac

1 Non-treated 49 c* 2950 b*

2 Topsin 4.5FL 30 fl oz/ac No adjuvant 33 b 3670 a

3 Topsin 4.5FL 30 fl oz/ac Silkin 0.25% v/v 17 a 4018 a

4 Topsin 4.5FL 30 fl oz/ac Preference 0.25% v/v 20 a 4008 a

P>F: < 0.0001 0.0006

CV: 17.7 6.3

Impact of various adjuvants on efficacy of Topsin (thiophanate-methyl)

Fungicide Adjuvant % of canopy lbs/ac

1 Non-treated 58 b* 3380 a*

2 Topsin 4.5FL 30 fl oz/ac No adjuvant 30 a 4162 a

3 Topsin 4.5FL 30 fl oz/ac Antero-EA 0.125% v/v 36 a 3868 a

4 Topsin 4.5FL 30 fl oz/ac Antero-EA 0.125% v/v + copper sulfate 37 a 3901 a

5 Topsin 4.5FL 30 fl oz/ac Antero-EA 0.125% v/v + Ca-Zn 33 a 4041 a

P>F: 0.0019 0.0564

CV: 23.9 10.1

Impact of Winfield adjuvants on efficacy of Endura (boscalid)

Fungicide Adjuvant % of canopy lbs/ac

1 Non-treated 69 b* 2423 b*

2 Endura 70WG 8.0 oz/ac No adjuvant 31 a 4179 a

3 Endura 70WG 8.0 oz/ac Silkin 0.25% v/v 33 a 4120 a

4 Endura 70WG 8.0 oz/ac Preference 0.25% v/v 33 a 4144 a

P>F: 0.0072 0.0019

CV: 22.4 9.3

Continued on Next Page
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with nozzles emitting less-
coarse droplets.

Impact of adjuvants 
on fungicide efficacy 
against white mold in 
pinto beans:  Applied 
at 0.25% v/v, the Win-
field adjuvants ‘Silkin’ 
and “Preference’ sharply 
improved the efficacy of 
Topsin (Table 4).  The ad-
dition of either adjuvant 
to Topsin reduced disease 
levels by 39 to 48% and 
increased pinto bean yield 
by over 300 lbs/ac.  Ap-
plied at 0.125% v/v with 
or without copper sulfate 
or micronutrients, the 
Wilbur-Ellis adjuvant ‘An-
tero-EA’ did not improve 
the efficacy of Topsin.  The 
Winfield adjuvants did not 
improve the efficacy of 
Endura (8 oz/ac).  

Efficacy of foliar 
sprays with peroxide-

based products:  Topsin 
(30 floz/ac) applied twice 
significantly increased 
pinto bean yield (P < 0.05) 
relative to the non-treated 
control under heavy white 
mold pressure (Table 5).  
Adding OxiDate (19.2 fl oz/
ac) to Topsin (30 fl oz/ac) 
did not improve fungicide 
efficacy.  When applied 
without Topsin, none of 
the peroxide-based prod-
ucts conferred a statisti-
cally significant increase in 
pinto bean yield relative to 
the control.  

LESSONS LEARNED:  
Spray droplet size 

strongly influenced fungi-
cide performance against 
white mold in dry edible 
beans, with gains of 100 to 
300 lbs/ac observed when 
fungicides were applied 
with medium droplets 

(black and navy beans) or 
medium-coarse droplets 
(kidney beans) versus 
fine droplets, which lack 
the velocity to penetrate 
dense canopies.  Applying 
fungicides with excessive-
ly coarse droplets was also 
associated with reduced 
white mold control and 
dry bean yield.  To estab-
lish rigorous droplet size 
recommendations, stud-
ies on two or more variet-
ies within each dry bean 
market class and studies 
with higher driving speeds 
are planned for 2019.

The strong white mold 
control and yield response 
to adding the Winfield 
adjuvants ‘Preference’ 
and ‘Silkin’ to Topsin (30 
fl oz/ac) was surprising, 
and follow-up research 
to verify these findings is 
planned.

The relatively poor per-
formance of the peroxide-
based products ‘OxiDate’ 
and ‘OxiPhos’ may be as-
sociated with the limited 
fungicide coverage ob-
tained with spray applica-
tions in 15 gal/ac.  Follow-
up chemigation research 
with peroxide-based 
products is planned.

Funding:  This re-
search was made possible 
through grants from the 
Northarvest Bean Growers 
Association and the North 
Dakota Crop Protection 
Product Harmonization 
Board and Registration 
Board.

Research staff:  NDSU 
Carrington staff members 
Jesse Hafner, Billy Kraft, 
Eric Allmaras, Suanne Kal-
lis, and Thomas Miorini 
played critical roles in the 
execution of this research.

Table 5.  Efficacy of foliar sprays with peroxide-based fungicides; Carrington, ND (2018).  Fungicides were ap-
plied to ‘Palomino’ pinto beans with flat-fan nozzles emitting medium spray droplets, with the first application 
made at full bloom and early pod development.  Spray volume was 15 gal/ac.  OxiDate 2.0 (BioSafe Systems; East 
Hartford, CT) contains hydrogen dioxide and peroxyacetic acid, and OxiPhos (BioSafe Systems) contains hydro-
gen peroxide and salts of phosphorous acid.  Within-column means followed by different letters are significantly 
different (P<0.05).

White mold Yield

Fungicide applied July 9 Fungicide applied July 24 % of canopy lbs/ac

1 Non-treated control          59 a* 2759 b*

2 Topsin 4.5FL 30 fl oz/ac Topsin 4.5FL 30 fl oz/ac  42 a 3482 a

3 Topsin 4.5FL 30 fl oz/ac + OxiDate 2.0 19.2 fl oz/ac Topsin 4.5FL 30 fl oz/ac + OxiDate 2.0 19.2 fl oz/ac 42 a 3427 a

4 Topsin 4.5FL 30 fl oz/ac OxiDate 2.0 19.2 fl oz/ac 47 a 3140 ab

5 OxiDate 2.0 19.2 fl oz/ac OxiDate 2.0 19.2 fl oz/ac 53 a 2890 ab

6 Topsin 4.5FL 30 fl oz/ac OxiPhos 48 fl oz/ac 42 a 3221 ab

7 Topsin 4.5FL 30 fl oz/ac OxiPhos 96 fl oz/ac (5.0% v/v) + OxiDate 6.4 fl oz/ac 37 a 3320 ab

P>F: 0.3320 0.0366

CV: 27.4 9.1
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2018 Dry Edible Bean 
Disease Research Report

Table 1. Incidence of disease observed in dry bean fields scouted in August 2018.

County Number 

of fields

White 

Mold

Bacterial 

Blight (All)

CBB BS HB Rust Anthracnose

Walsh 5 0 5 5 0 0 2 0

Grand Forks 11 2 11 11 0 0 1 0

Traill 7 0 7 7 2 0 0 0

Wells 12 0 12 12 10 3 0 0

Steele 4 0 4 4 1 0 0 0

Cass 1 0 1 1 0 0 0 0

Ottertail 2 0 2 0 0 0 0 0

Hubbard 2 0 2 2 2 0 0 0

Becker 1 0 1 1 0 0 0 0

Total 45 2 45 43 15 3 3 0

Survey conducted from 8/8 to 8/22/2018.  

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

Background:  Dry bean 
yields in the Northarvest 
region are limited by 
numerous diseases and 
pests. For example, sever-
ity of root rot caused by 
Fusarium solani, Rhizoc-
tonia solani and Pythium 
can vary depending on the 
environment each year, 
but are nearly always pres-

UNTREATED TREATED

WHITE MOLD , ONE PESKY PATHOGEN

TWO GREAT SOLUTIONS

Use BioSafe Systems’ SaniDate® 12.0 or OxiDate® 2.0  
for superior control of white mold in edible beans. 
Ask your crop protection retailer to contact BioSafe Systems for product supply. 

For info: Contact Kurt Schwartau, 970-396-8825 | kschwartau@biosafesystems.com

1.888.273.3088 | biosafesystems.com          ©2018 BioSafe Systems. Always read and follow label directions.

Continued on Next Page
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ent at some level. Foliar 
diseases including rust, 
white mold and bacterial 
blight also steal yield to 
some extent every year. 
The objectives of NDSU 
dry bean pathology are to: 
1) monitor dry bean fields 
for diseases increasing in 
prevalence and severity; 
2) evaluate pathogens for 
changes in virulence on 
the host or fungicide sen-
sitivity; 3) work with the 
NDSU breeding program 
to identify sources of resis-
tance to economically im-
portant diseases; 4) evalu-
ate chemicals for disease 
management. We believe 
these four objectives are 
critical to the immediate 
and long-term success of 
dry bean growers in the 
region.

Monitor dry bean 
fields for diseases in-
creasing in prevalence 
and severity.  In 2018, 40 
dry bean fields in six North 
Dakota counties (Cass, 
Grand Forks, Traill, Wells, 
Steele and Walsh,) and 5 
fields in three Minnesota 
counties (Becker, Hub-
bard and Ottertail) were 
scouted for foliar diseases 
from August 8 to 22 (Table 
1). While bacterial blight 
was observed in 43 of 45 
fields scouted in 2018, 
disease was slightly less 
frequent than observed in 
2017, with an average inci-
dence of 57% and range of 
22% to 100% was observed 
in North Dakota. Similar 
levels of disease were 
observed in Minnesota, 
with 60% CBB incidence 
and a range of 40 to 100%. 

Table 2. Incidence of Fusarium and Pythium root rot observed in dry bean 

fields scouted in 2018.

County

Number 

of fields

Fusarium 

root rot

Pythium 

root rot

Walsh 3 3 1

Grand Forks 7 7 4

Traill 6 5 1

Stustman 3 2 1

Steele 2 1 1

Foster 2 2 1

Red Lake 3 2 0

Ottertail 4 4 3

Clearwater 3 1 1

Total 33 27 13

Survey was conducted from 6/18 to 7/6/2018.

CBB was by far the most 
commonly observed bac-
terial blight, brown spot 
was observed in 15 of 45 
fields, and halo blight was 
observed in 3 of 45 fields 
during this survey. Brown 
spot and halo blight tend 
to be more prevalent ear-
lier in the growing season. 
White mold was observed 
in 2 fields in Grand Forks 
county at very low fre-
quency (3% and 8%). This 
low level of disease obser-
vation during the survey 
suggests that overall the 
frequency of this yield lim-
iting disease was low this 
year, which is great news 
for growers. No anthrac-
nose was observed during 
our scouting efforts; how-
ever, growers should al-
ways be on the look-out for 
this potentially devastating 
disease. Rust incidence 
and severity had been 
increasing over the past 
5 or 6 growing seasons, 
until this year. Rust was 
observed in only 3 of 40 

North Dakota fields during 
the 2018 survey. Rust inci-
dence was low in two fields 
(3% and 11%), but reached 
likely yield limiting levels 
(41%) in one field. These 
three fields were located 
in Walsh and Grand Forks 
counties, where beans are 
grown intensively and rust 
is commonly observed. 

Evaluate pathogens 
for changes in viru-
lence on the host or 
fungicide sensitivity.  
Our largest pathogen 
characterization effort in 
2018 was focused on Py-
thium and Fusarium root 
rotting pathogens across 
the Northarvest region. A 
root rot survey was con-
ducted in the region about 
a decade ago; however, 
Pythium species were 
not evaluated. Although 
closely related, Pythium 
is not a true fungus like 
Fusarium and Rhizoctonia. 
Therefore, specific tech-
niques and growth media 
are needed to isolate and 

identify these patho-
gens. Pythium are likely 
wide-spread across the 
Northarvest region; how-
ever, have been effectively 
managed using common 
seed treatment fungicides 
containing metalaxyl/
mefenoxam (Allegiance, 
Apron, and others). Meta-
laxyl/mefenoxam resis-
tant Pythium populations 
recently were detected in 
the U.S., rendering this 
common seed treatment 
completely ineffective in 
some fields. Evaluating 
fungicide resistance in the 
Pythium population in the 
region will allow us to be 
better prepared should 
resistance be detected. Ad-
ditionally, we will identify 
the specific Pythium spe-
cies present in the region, 
which may affect both fun-
gicide and host resistance. 
During 2018, 33 dry bean 
fields were surveyed from 
June 18 to July 6. The sur-
vey included 23 fields from 
six North Dakota coun-
ties (Foster, Grand Forks, 
Steele, Stutsman, Traill 
and Walsh) and 10 fields 
from three Minnesota 
counties (Clearwater, Ot-
tertail and Red Lake). Root 
rot observed ranged from 
very mild to severe (Fig. 1). 
Potential Fusarium root 
rotting pathogens were 
recovered from 27 of 33 
fields and potential Pythi-
um root rotting pathogens 
were recovered from 13 of 
33 fields across both states. 
Research is ongoing to de-
termine the aggressiveness 
of these organisms and the 
fungicide sensitivity of the 
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Pythium species.
New rust races have 

been observed 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 manage-
ment recommendations, 
as cultivars grown in the 
area, with the exception 
of most kidney bean cul-
tivars, are susceptible to 
rust. We also have initiated 
monitoring bacterial blight 

pathogens for changes in 
aggressiveness as a part of 
a ND Dept. of Ag Specialty 
Crop Block Grant Award. 
Samples from grower 
fields were collected dur-
ing 2018 and greenhouse 
evaluations are currently 
underway (Fig. 2). It is 
imperative we continue 
to monitor pathogens for 
changes in races or aggres-
siveness, as this has an im-
mense impact on breeding 
for resistance and the effi-
cacy of other management 
strategies.

Work with the NDSU 
breeding program to 
identify sources of re-
sistance to economical-
ly important diseases 
in the Northarvest re-
gion.  Breeding for disease 
resistance is paramount to 
the success of the regional 
dry bean industry. The dry 
bean pathology project 

continues to provide sup-
port to the NDSU breed-
ing project by evaluating 
material for disease resis-
tance. Based on the results 
we obtain from surveys to 
characterize root rot and 
bacterial blights, we will 
select aggressive isolates 

Continued on Next Page

Figure 2. Mild (left) and severe (right) halo blight reactions during green-
house screening of bacteria collected in the Northarvest region (Photos: 
Katie Nelson).

SEED AVAILABLE

Field Peas

• AAC Carver
• AC Agassiz

• CDC Spectrum
• AC Earlystar

• CDC Inca

• CDC Meadow
• CDC Treasure
• CDC Amarillo

• Jetset

Edible Beans
• Cranberry 
• Black 

• Navy
• Pinto

• Dark Red Kidney
• Light Red Kidney

• Great Northern

Chickpeas
• CDC Frontier
• CDC Leader

• CDC Orion
• CDC Palmer

• CDC Consul

• CDC Greenwater • CDC Patrick
Yellow Green

www.meridianseeeds.com | 1.866.282.7333

Figure 1. Dry bean Fusarium and Pythium root rot collected in the Northar-
vest region (Photos: R. Claire Poore).
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of each pathogen to use in screening 
efforts. These new efforts to screen 
NDSU germplasm for root rot and 
bacterial blights will supplement 
the work that is done by the breed-
ing program. The focus remains 
to evaluate lines developed by the 
NDSU breeding program, as these 
have been selected for agronomic 
performance in this region and be-
long to market classes important to 
the region. Using this more adapted 
material as sources of resistance can 
accelerate the integration of disease 
resistance into cultivars. Material 
from outside the NDSU breeding 
program also will be screened as 
necessary to identify resistance to 
economically important diseases in 
the Northarvest region. These efforts 
have been, and will continue to be 
conducted in cooperation with Juan 
Osorno and his team.

Evaluate chemicals for the 
management of economically 
important diseases.  Fungi-
cide evaluations with industry 
partners.  Fungicide trials for rust 
management have been conducted 
annually in for the last eight years. 
Results in 2018 were similar to years 
past. Strobilurin fungicides (FRAC 
11) and triazole fungicides (FRAC 3), 
or products containing fungicides 
from either of these groups, gener-
ally managed rust better than fun-
gicides with other modes of action, 
with some exception. Our current 
recommendations for rust manage-
ment include scouting for disease 
and applying fungicides. Fungicide 
applications should be applied 
when the disease is first observed is 
before… Continued fungicide appli-
cations may be necessary if environ-
mental conditions persist.

Evaluations of seed treatment and 
in-furrow applied fungicides were 
conducted in 2018. Environmental 
conditions limited disease severity 
across trials; therefore, significant 

differences were not observed across 
treatments. We continue to recom-
mend use of a seed treatment for 
the management of root rotting 
pathogens. Unfortunately, with root 
diseases we do not have the luxury 
of waiting until we see the disease 
in the field, or weather conditions 
are conducive to make management 
decisions. Our only opportunity to 
protect yield from root rot is with 
fungicide applications on the seed or 
at planting.

Each year, we work collaboratively 
with industry partners to test efficacy 
of recently labeled and developmen-
tal fungicides. Industry partners pro-
vide financial support to make these 
evaluations possible (in many cases) 
prior to fungicides being labeled, 
allowing us to make recommenda-
tions about fungicides as soon as 
they become available.  In 2018, 
fungicides were tested as seed treat-
ments, in-furrow and foliar applica-

tions for the management of many 
diseases.  We look forward to making 
and improving recommendations as 
new products become available.

Thanks!  As in the past, we thank 
our grower partners, Northarvest 
Bean Growers and North Dakota De-
partment of Ag for support of our re-
search. We also thank research spe-
cialists Shalu Jain, Robin Lamppa, 
Scott Meyer, Jessica Halvorson, Matt 
Breiland, and Chryseis Modderman, 
post-doctoral researcher Kim Zit-
nick-Anderson, PhD students Brandt 
Berghuis, Elizabeth Bauske, Amanda 
Beck and Cecilia Monclova-Santana 
and the many undergraduate stu-
dents on our teams, for their work 
on these projects. Thank you also 
to our collaborators, Juan Osorno, 
Dry Bean Breeder, Michael Wunsch, 
Plant Pathologist Carrington Re-
search and Extension Center and all 
associated with their programs.
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Precision Planting of Dry Edible Bean
Principle investiga-

tors: Eric Eriksmoen, Re-
search Agronomist, NDSU 
North Central Research 
Extension Center, Minot, 
ND.

Introduction:  Seeding 
equipment utilizing seed 
singulation technologies 
is very expensive, but has 
been proven to enhance 
corn production by elimi-
nating yield limiting skips 
and doubles.  In other 
crops like canola, seed 
singulation technologies 
have lowered seeding 
rates by as much as 50%, 
while maintaining yields.  
In crops with high seed 

costs, this savings can be 
substantial.  We now also 
recognize plant sensory 
systems as they relate to 
a plants tolerance to its 
neighbors and a plants 
need for its own grow-
ing space.  Row spacing 
and plant population are 
directly related to this in-
teraction.  Dry beans are 
known to have some abil-
ity to branch and fill their 
growing space, and there-
fore may be an ideal crop 
for precision planting.  A 
key question to precision 
seeding technology in dry 
bean is whether there is a 
true economic advantage 

over conventional seeding 
equipment.

Approach:  The main 
objective of this replicated 
small plot research trial 
was to compare precision 
seeding vs. conventional 
seeding equipment.  “ND 
Palomino” pinto, “Ava-
lanche” navy, “Eclipse” 
black and “Montcalm” 
dark red kidney bean were 
planted in 15 inch and 30 
inch row spacing.  These 
row spacing were planted 
in combination with three 
seeding rates: 50,000, 
70,000 and 90,000 pure 
live seeds per acre for 
pinto and kidney beans, 

and 90,000, 110,000 and 
120,000 pure live seeds 
per acre for navy and 
black beans, respectively, 
for a total of 48 treat-
ment combinations.  The 
trial was planted at the 
NDSU North Central Re-
search Extension Center 
at Minot, North Dakota 
using a split block ran-
domized complete block 
experimental design with 
three replications.  Preci-
sion planted plots were 
planted with a 4 row SRES 
Classic Air Flex small plot 
planter using a Monosem 
seed singulation metering 
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Losing Yield to White Mold?
100% of Alberta Dry Bean Growers Count on Heads Up® Seed Treatment as the Solution. Here is why...

Evaluating foliar 
fungicides for controlling 
Sclerotinia white mould 
on dry bean crops
Written by Michael Harding and Brian Storozynsky, 
Alberta Agriculture and Forestry

A BETTER WAY TO PROTECT BEANS 
FROM WHITE MOULD

IN 2017 AND 2018, ALL DRY 
BEAN SEED BROUGHT TO 
ALBERTA WAS TREATED WITH 
A PRODUCT KNOWN AS HEADS 
UP®. RESEARCH FUNDED BY APG 
AND OTHERS HELPED MAKE THIS 
ADVANCE POSSIBLE.
Until this year, the agronomic package for dry bean 
production in Southern Alberta might have been 
described as a case of two out of three ain’t bad.

That’s according to Michael Harding, Brooks-based 

Research Scientist, Plant Pathology, with Alberta 
Agriculture and Forestry.

“We now have good early-maturing, high-yielding 
varieties,” Harding said, “and pretty good tools for 
weed control. But disease has continued to be an 
issue. In most years, white mould is the biggest 
or one of the biggest constraints to dry bean 
production in southern Alberta.”

In 2013, Harding and a team of researchers 
embarked on a four-year study to evaluate foliar 
fungicides for controlling white mould in dry beans.

Among the products for testing was one that was 
unique. It was a product derived from saponins 
from a plant called Chenopodium quinoa, and 
had been brought to Harding by an agribusiness 
entrepreneur who’d wanted to see if it provided a 
white mould response and hoped to find a market 
for it.

“It’s a product that’s normally applied as a seed 
treatment,” Harding said. “White mould usually 
comes in July or August, so it was hard to imagine it 
would be effective. It turned out to have a significant 
effect, possibly due to a phenomenon known as 
resistance priming. You can prime the plant to use its 
own natural resistance to the disease. It’s a different 
way of poking at the problem.”

A NEW APPROACH ON WHITE MOULD

Through four years of trials at Brooks and 
Lethbridge, Heads Up® often outperformed the 
other products. Before long, Harding’s results had 
helped complete a package of performance data 
that would ultimately support its registration.

The product, now known commercially as Heads 
Up® Plant Protectant, was used to treat all dry bean 
seed brought to Alberta by Viterra in 2017.

“We were looking at fungicides for the 
management of white mould, but we weren’t seeing 
a transformation in the ability to control white 
mould,” Harding said. “That one product showed 
significant improvement in most years, or a trend 
to improvement in others. Normally we’d start in 
the lab and the greenhouse and do growth cabinet 
trials. In this case, we clearly saw the potential of 
this product and fast-tracked it to small plot trials.”

Another component of this study looked 
at the use of micro-nutrients within a white 
mould management program. Despite flashes 
of performance, no configuration performed 
consistently enough to offer a real advantage, in 
Harding’s eyes.

Still, this 2013-16 study helped bring dry bean 

growers a piece of the agronomic puzzle they’ve 
long lacked: a new way to manage white mould.

“Part of our job is to try things out so the growers 
don’t have to, so there’s less risk for them,” 
Harding said. “That’s the purpose. We tried a 
product out and it was adopted by industry. In 
that sense, it’s one of those projects that has been 
really satisfying.”

Article adapted and courtesy of the Alberta Pulse 
Growers.

ADVERTISEMENT

HEADS UP® IS AVAILABLE PRE-TREATED ON REQUEST FROM YOUR 
LOCAL BEAN DEALER OR TREASURE VALLEY SEED COMPANY

www.headsupST.com or call (701) 595-4323
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Table 1.  Overall combined mean comparisons between planters 

Planter

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

Conventional 72,761 81 12 23.7 60.0 540

Precision 68,190 81 12 22.3 59.7 460

LSD 0.05 NS NS NS * NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 2.  Combined mean comparisons between planters for pinto beans. 

Planter

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

Conventional 50,551 82 13 28.3 58.3 540

Precision 58,295 80 12 26.8 58.3 450

LSD 0.05 NS * NS * NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

system and Great Plains 
double disc openers.  The 
conventional planted 
plots were planted with 
a custom built small plot 
cone seeder using John 
Deere MaxEmerge row 
units and a seed meter-
ing system that would 
be comparable to that of 
commercially available 
air delivery systems.  The 
trial was planted on June 
4, 2018 into a minimally 
tilled Williams loam soil 
that was spring wheat the 
previous year.  Soil fertil-
ity levels were adequate 
for a 3000 pound crop.  All 
seed was treated with the 
appropriate strain of Rhi-
zobia inoculant.  Weeds 
were controlled with a 
preplant application of 
sulfentrazone & carfen-
trazone (Spartan Charge) 
+ glyphosate and a post-
emergence application 
of bentazon & imazamox 

(Varisto).  The trial was 
treated with a pre-harvest 
application of paraquat + 
flumioxazin (Valor).  Fun-
gicides were not applied.  
Individual plots were 5 
feet wide by 25 feet long 
and trimmed to 19 feet for 
harvest.  Plots were direct 
harvested on September 
18, 2018 with a Kincaid 
small plot combine.   

Results and discus-
sion:  Detecting positive 
and negative outcomes, 
understanding those 
outcomes and making 
realistic management de-
cisions is the ultimate goal 
of this project.  The trial 
sustained a severe season 
long drought, with total 
growing season precipita-
tion of 5.57 inches.  This 
drought obviously affect-
ed overall plant growth 
and seed production.  Ex-
treme growing conditions, 
such as these, will skew 

results and therefore, con-
crete conclusions should 
be avoided.  Also, com-
bining data over market 
classes is like comparing 
apples to oranges.  There 
are some similarities, 
however, they are differ-
ent and should probably 
be analyzed separately.

Data was tabulated on 
days to seedling emer-
gence, established plant 
stand, days to maturity, 
plant height at harvest, 
lodging, 100 seed weight, 
test weight and seed 
yield.  Days to seedling 
emergence was seven 
days after planting for all 
plots and there was no ob-
served lodging (data not 
shown).    Table 1 com-
pares overall means for 
planter type.  Subsequent 
tables are broken down by 
market class.

 The only statistically 
significant difference 

between planters was for 
100 seed weight in which 
the conventional planted 
beans producing heavier 
seed.  Statistical analysis 
indicated that this differ-
ence was produced by 
an interaction between 
planter and row spacing 
(data not shown).  In es-
sence, the differences of 
established plants pro-
duced by different row 
spacing of the individual 
planters resulted in heavi-
er seed being produced by 
the conventional planter.  
This interaction was ob-
served in each market 
class as shown below.

PINTO BEAN
Statistical differences 

between planters was 
observed for maturity 
and seed weight (Table 
2) with the conventional 
planted beans maturing 
a couple of days later and 

Table 3.  Combined means for pinto bean row spacing.

Row Spacing

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

15” 60,446 81 12 27.6 57.9 527

30” 48,400 80 13 27.5 58.7 462

LSD 0.05 * NS NS NS * NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 4.  Combined means for pinto bean seeding rates.

Seeding Rate
Seeds/A

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

50,000 48,400 81 12 28.0 58.3 458

70,000 52,595 80 13 27.2 58.3 482

90,000 62,275 81 13 27.5 58.2 545

LSD 0.05 7,734 NS NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.
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producing heavier seed 
than pinto beans planted 
with the precision planter.  
Crop maturity and seed 
weight typically have an 
inverse relationship with 
plant stand.  When plant 
populations decrease, 
maturity and seed weight 
tend to increase. 

 Table 3 shows com-
bined means for row 
spacing.  Statistically sig-
nificant differences were 
seen between 15” and 
30” row spacing with nar-
row rows producing more 

established plants and a 
lower test weight.  These 
are common observations 
where wider rows pro-
duce more plant-to-plant 
competition within the 
row which tends to reduce 
the overall established 
plant stand and seed size.  
Smaller seeds tend to pro-
duce a heavier test weight. 

Table 4 shows com-
bined means for seeding 
rates.  There was a trend, 
although not statistically 
significant, for increas-
ing yields with increasing 

seeding rates.  Unfor-
tunately, optimal plant 
populations for yield were 
not achieved under these 
adverse growing condi-
tions.

DARK RED KIDNEY BEAN
Statistical differences 

between planters were 
observed for maturity, 
seed weight and yield 
with kidney bean (Table 
5).  Although statisti-
cal differences between 
planters were detected for 
maturity, it appears that 

row spacing probably had 
a greater influence on this 
agronomic characteris-
tic.  Differences between 
planters for seed weight 
were similar to those for 
pinto bean.  Yield differ-
ences were not a result of 
planter, row spacing or 
seeding rate interactions, 
but may be attributed 
to harvest losses during 
combining.   

Results of kidney bean 
row spacing are shown in 
Table 6.  As stated above, 

Table 5.  Combined mean comparisons between  
planters for dark red kidney beans. 

Planter

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

Conventional 51,949 83 12 38.4 55.7 446

Precision 55,606 85 12 35.5 55.5 297

LSD 0.05 NS * NS * NS *

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 6.  Combined means for dark red kidney bean row spacing.

Row Spacing

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

15” 64,103 85 12 37.4 55.3 365

30” 43,352 83 12 36.6 55.9 377

LSD 0.05 * * NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 7.  Combined means for dark red kidney bean seeding rates.

Seeding Rate
Seeds/A

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

50,000 42,592 85 12 37.3 55.9 321

70,000 59,048 83 12 37.1 55.3 401

90,000 59,693 84 12 36.5 55.5 393

LSD 0.05 6,874 NS NS NS NS 76

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 8.  Combined mean comparisons between planters for navy beans. 

Planter

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

Conventional 79.268 82 12 14.1 63.9 598

Precision 76,580 80 12 13.3 63.3 532

LSD 0.05 *NS NS NS * * NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 9.  Combined means for navy bean row spacing.

Row Spacing

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

15” 91,207 81 12 13.6 63.7 599

30” 64,641 80 12 13.9 63.4 531

LSD 0.05 * NS NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 10.  Combined means for navy bean seeding rates.

Seeding Rate
Seeds/A

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

90,000 72,116 82 12 13.8 63.5 594

110,000 80,344 80 12 13.5 63.4 479

120,000 81,312 81 12 13.9 63.8 622

LSD 0.05 7,888 NS NS NS NS 106

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Continued on Next Page
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row spacing played an im-
portant role in maturity.  
Similar to pinto bean, nar-
row row spacing produced 
more established plants.

Table 7 shows seeding 
rate results.  Differences 
were observed for yield 
with the 70,000 seeding 
rate yielding statistically 
more than the 50,000 rate, 
however, all yields were 
pathetically low.

     

NAVY BEAN
Small but statistically 

significant differences 

between planters were 
observed for seed weight 
and test weight (Table 
8) with the conventional 
planter producing heavier 
seed and heavier test 
weight.  Statistical analysis 
indicated that this differ-
ence was produced by 
an interaction between 
planter and row spacing 
(data not shown).  Inter-
actions between planter, 
row spacing and seeding 
rates did not account for 
the differences between 
planters for test weight.

Table 11.  Combined mean comparisons between planters for black beans. 

Planter

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

Conventional 90,992 79 10 14.1 62.1 575

Precision 100,564 79 10 13.5 61.7 561

LSD 0.05 * NS NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 12.  Combined means for black bean row spacing.

Row Spacing

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

15” 114,869 80 10 13.8 62.2 606

30” 76,687 78 10 13.7 61.7 531

LSD 0.05 * NS NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 13.  Combined means for black bean seeding rates.

Seeding Rate
Seeds/A

Plant 
Stand 

plants/A

Days to 
Mature

DAPa

Plant 
Height
inches

100 Seed 
Weight
grams

Test 
Weight
lbs/bu

Yield
lbs/A

90,000 87,443 79 10 13.8 61.8 502

110,000 99,059 79 11 13.8 62.2 626

120,000 100,833 79 10 13.7 61.8 577

LSD 0.05 8,578 NS NS NS NS NS

aDAP=Days after Planting  
NS = no statistical difference between planters.  *Statistically different.

Table 9 shows results of 
row spacing.  The magni-
tude of established plants 
between row spacing was 
quite remarkable with 15 
inch rows producing 41% 
more established plants 
than 30” rows.  This dif-
ference, however, did not 
significantly affect agro-
nomic characteristics, 
seed quality or yield.

Table 10 shows results of 
seeding rates.  Statistically 
significant differences 
were detected for yield.  
The 120,000 seeding rate 
produced a higher yield 
than the 110,000 rate, but 
had a similar yield to the 
90,000 rate.  This is prob-
ably related to adverse 
growing conditions and/
or losses during harvest.

BLACK BEAN
Similar to pinto and 

kidney bean, the precision 
planter produced more 
established black bean 
plants than the conven-
tional planter (Table 11), 
however, more plants did 
not translate into higher 
yields in this low yielding 
environment.

Table 12 shows results 
of row spacing.  Like the 
other market classes, 15 
inch row spacing signifi-
cantly increased plant es-
tablishment, however, as 
stated above, more plants 
did not translate into sig-
nificantly higher yields.

As would be expected, 

there was a trend for in-
creasing plant stands with 
increasing seeding rates 
(Table 13).  This positive 
trend, however, did not 
enhance agronomic char-
acteristics, seed quality or 
yield.

Conclusions:  As pre-
viously stated, concrete 
management decisions 
based on results derived 
from adverse growing 
conditions should be 
avoided.  General obser-
vations from this study 
indicate the precision 
planter produced a higher 
established plant stand 
with all market classes 
except for the navy beans 
and the 15 inch row 
spacing produced more 
established plants than 
30 inch row spacing.  A 
higher established plant 
population is expected 
to produce higher yields 
in a normal growing sea-
son, however, the poten-
tial economic benefit of 
precision planting over 
conventional planting re-
mains inconclusive.
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Soybean Cyst Nematode Resistance in 
Dry Bean Cultivars and Breeding Material

Principal Investiga-
tors: Dr. Berlin D. Nelson 
Jr., Dept. Plant Pathology, 
and Dr. Juan M. Osorno, 
Dry Bean Breeder, Dept. 
Plant Sciences, and re-
search assistant Olivia 
Hamilton, NDSU, Fargo 
campus.

Objectives: Screening 
dry bean cultivars from 
various market classes 
and NDSU breeding lines 
for resistance/tolerance to 
virulent types of soybean 
cyst nematode. This is a 
three-year project initi-
ated in July 2018.

Soybean cyst nematode 
(SCN; Heterodera gly-
cines) has now spread into 
major dry bean growing 
areas in North Dakota and 
northern Minnesota and 
is now found in dry bean 
production fields. This 
nematode is spreading 
fairly quickly through the 
dry bean growing areas 
due primarily to soybean 
production and the move-
ment of infested soil by 
human activity, wind and 
water. The nematode re-
produces very well in our 
area and during favorable 

environmental conditions 
can infect dry bean or 
soybean and return high 
numbers of eggs to the 
soil. Although in general, 
most dry beans are not as 
susceptible as soybean, 
they can still suffer yield 
losses greater than 50% 
depending on the market 
class, level of eggs in the 
soil and environmental 
conditions over the grow-
ing period. The higher 
the egg levels in soil and 
the warmer the soil, the 
greater the potential for 
yield loss. Overall, kidney 

beans tend to be the most 
susceptible market class 
while black beans tend to 
be the most tolerant. Dry 
bean growers should sam-
ple their soils and send 
the samples to a labora-
tory that can determine 
the egg numbers. Identi-
fying the presence of the 
nematode is the first step 
in management of this 
pathogen.  

Research at NDSU sup-
ported by the Northarvest 
Bean Growers Associa-
tion has identified high 
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levels of resistance in 
dry bean germplasm to 
several virulent types of 
the nematode and our 
research has provided 
detailed information on 
the genetics of resistance. 
Initial results have shown 
that resistance genes are 
in some cases similar be-
tween soybean and dry 
beans, which is not sur-
prising given their genetic 
relatedness as legumes. 
The most effective way to 
manage SCN would be 
through the use of resis-
tant varieties as is com-
monly employed in soy-
bean. A breeding program 
is underway at NDSU to 
incorporate resistance 
into public dry bean 
germplasm with the ulti-
mate goal of developing 
SCN resistant bean variet-

Figure 1. Testing bean varieties for resistance to soybean cyst nematode in the 
greenhouse. Plant growth units have heating pads inside that warm the soil warm to 
promote nematode growth in the roots. Olivia is adding precise amounts of water to 
each plant. 
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ies. Since the beginning 
of this project, we have 
continued our efforts on 

screening breeding lines 
for resistance to SCN 
and started a program to 

screen the commercially 
available dry bean variet-
ies grown in this area for 
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resistance to SCN. This is 
information that grow-
ers can use when making 
management decisions 
concerning this pathogen. 

Because it is neces-
sary to grow the plants 
under warm conditions 
to favor activity of the 
nematode for a good test 
of resistance, we con-
structed several units 
where we can warm the 
soil the plants are grow-
ing in (Figure 1). A heat 
pad is used to warm the 
air under the racks where 
the plants are growing in 
conetainers. The sandy 
soil is warmed to 27 °C 
which favors reproduction 
of the nematode allow-
ing mature female cysts 
to be produced in 35 to 
40 days. The females are 
collected from each plant 
and counted. In each test 

a susceptible soybean 
is used as a control. A 
female index (FI), a mea-
surement of how many 
female SCN nematodes 
are on the roots compared 
with a susceptible soy-
bean, is used to rate SCN 
resistance. The lower the 
FI value the more resistant 
the genotype. 

We identified 69 com-
mercially available dry 
bean varieties commonly 
grown in this area and ob-
tained seed of 62 of them. 
Efforts to obtain seed 
of the other 7 are still in 
progress. We have tested 
or are currently testing 
60 bean varieties against 
SCN HG 0. These include 
the following number of 
varieties in these bean 
classes: pinto15, navy 11, 
kidney 16, black 5, small 
red 3, great northern 4, 

pink 3, and cranberry 3. 
All of the varieties will 
be tested twice with HG 
0. Once this testing is 
completed, those variet-
ies with moderate to high 
levels of resistance to HG 
0 will be tested against 
a more virulent strain of 
the nematode called HG 
2.5.7. This more virulent 
HG type is now appearing 
in fields in the region and 
in the future will appear in 
drybean fields. We will re-
port the results of testing 
once we have completed 
two tests with each of the 
HG types and results will 
be made readily available 
to growers through vari-
ous means.

Greenhouse screening 
of 187 NDSU dry bean 
breeding lines for their 
reaction to SCN HG 0 has 
allowed the identification 

of 41 lines with high levels 
of resistance and a num-
ber of lines with moderate 
levels of resistance. Two of 
those lines were recently 
released as new varieties. 
The new pinto bean vari-
ety named ND Falcon had 
an average FI of 16, which 
is a moderate level of re-
sistance. ND Falcon is the 
first NDSU dry bean cul-
tivar released with known 
levels of SCN resistance. A 
new great northern bean 
variety named ND Pega-
sus had an FI of 25, also 
a moderate level of resis-
tance, but further testing 
of this line is being con-
ducted. This project will 
continue to incorporate 
SCN resistance into dry 
bean germplasm and test 
advanced breeding lines 
for resistance.
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Evaluation of Selected Plant Establishment 
Factors and Nutrition Treatments in Dry Bean

Principal Investiga-
tors:  Greg Endres and 
Mike Ostlie 

Background:  Field 
trials were conducted by 
North Dakota State Uni-
versity in 2018 to examine 
pinto bean response to 
selected fertilizer treat-
ments; winter rye as a 
cover crop with pinto 
bean; and black and pinto 
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 2018 trial was con-
ducted at the CREC to 
examine pinto bean re-
sponse with selected zinc 
(Zn), sulfur (S) and spe-
cialty starter, and post-ap-
plied fertilizer treatments. 
The dryland trial was 
established on a conven-
tional-tilled loam soil with 
3.3% organic matter, 8.0 
pH (0- to 6-inch depth), 

6 ppm (low) P, and 0.35 
ppm (low) Zn. Fungicide-
treated ‘ND Palomino’ 
was planted with a 5-row 
planter in 22-inch rows on 
June 20. Starter fertilizer 
was in-furrow (IF) applied 
at planting. Foliar (post-
emergence) fertilizer 
treatments were applied 
on August 6 at the R3-4 
bean growth stages. 

Fertilizer treatments in-
cluded: 
• IF 10-34-0 and Zn (fer-

tilizer checks)
• IF 10-34-0 plus Zn 
• IF 10-34-0 followed by 

foliar Zn and S
• IF specialty fertilizer 

products from Loveland 
(RizeR), West Central 
(Redline), and Winfield 
(MAX-IN Ultra ZMB + 
Ascend)
The research will con-

tinue in 2019 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 

Continued on Next Page
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CREC in 2017 and con-
tinues to explore the per-
formance of pinto bean 
with winter (or cereal) rye. 
Expected advantages with 
winter rye established 
ahead of pinto bean and 
timely termination, in-
clude reduction in soil 
erosion, supplement for 
controlling weeds, man-
age excess soil moisture, 
and efficiency with direct 
harvest of bean seed. 

‘ND Dylan’ rye was 
seeded at 60 lb/A in 
7-inch rows on October 4, 
2017. ‘Lariat’ pinto bean 
was direct planted into 
rye or rye residue (except 
tilled plots) in 21-inch 
rows on May 31, 2018. Rye 
was terminated by tillage 
on October 17 followed by 
PRE glyphosate plus Spar-
tan Charge on May 31 to 
establish a conventional 
check (treatment 1). Rye 
was terminated by tillage 
(trt 2) or glyphosate (trt 3) 
on April 26. Rye also was 
terminated by glyphosate 
on April 26 followed by 
PRE glyphosate plus Spar-
tan Charge on May 31 (trt 
4). Rye was terminated 
by glyphosate on May 14 
(trt 5) or on May 30 (trt 6). 
Raptor herbicide was ap-
plied on June 15 for weed 
control across the trial, 
and Raptor plus Select-
Max was applied on June 
28 for control of grassy 
weed escapes (trts 2-3 and 
5). 

Rye termination method 
and timing had minimal 
influence on timing of 
bean plant emergence, 
flowering, and maturity. 

Plant stand was similar 
among treatments and 
the average across treat-
ments (50,590 plants/
acre) was 61% of planting 
rate. Mid-July canopy clo-
sure was greatest with the 
conventional check (trt 1), 
while late July/early Au-
gust evaluations generally 
indicated similar canopy 
closure among treat-
ments. Also, pod height 
was similar among treat-
ments.

Soil moisture was ad-
equate for bean plant 
establishment and vegeta-
tive stage growth. How-
ever, during bean repro-
ductive (seed production) 
stages, rainfall was limited 
to 0.72 inches (NDAWN) 
from July 5 to August 31. 
Thus, trial seed yield was 
greatly reduced, rang-
ing from 920 to 1240 lb/A 
among treatments. Yield, 
test weight and seed size 
were similar among treat-
ments. Additional trial re-
sults on treatment effects 
on soil moisture and weed 
management are available 
on request.

The study continues in 
2018-19.

Row spacing and 
planting rate: This 
multi-year study, which 
was initiated in 2014, con-
tinues to explore if higher 
plant populations (greater 
than current recommen-
dation of 90,000 plants/A) 
plus narrow row spacing 
(less than 30-inch rows) 
will economically increase 
black bean seed yield. 
‘Eclipse’ black bean was 
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. 

Four years (2014, and 
2016-18) of data at the 
CREC with black bean 
indicated a trend for in-
creasing seed yield with 
21-inch rows compared to 
14- or 28-inch rows. The 
average of eight site-years 
of data at Carrington, 
Park River and Prosper 
indicate a slight yield in-
crease (3 percent) with 
the highest planting rate 
(average of 141,000 plants 
established/acre) com-
pared to the low planting 
rate (99,000 established 

plants/acre). 
In 2018 at the CREC, 

a study was initiated to 
examine pinto bean re-
sponse among 21- vs. 
28-inch rows and targeted 
stands of 50,000, 70,000, 
and 90,000 plants/A. 
Seed yield increased with 
narrow (1535 lb/A) vs. 
wide (1365 lb/A) rows. 
Established stands were 
52,650, 74,700, and 98,000 
plants/A with 60,000, 
85,000, and 110,000 pure 
live seed planting rates, 
respectively. Yield was 
similar between 74,700 
plants/A (1510 lb/A) and 
98,000 plants/A (1525 
lb/A), and was greater 
than yield with 52, 650 
plants/A (1320 lb/A).

The pinto bean study 
will continue in 2019.
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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

Central Valley Bean Co-op
Buxton, ND

Gen. Manager: Dan Fuglesten      
701-847-2622

Allied Grain
Barlow, ND

Manager: Jeremy Sorenson
701-984-2617

Edinburg Farmers Elevator
Edinburg, ND

Manager: David Ramsey
701-933-8421
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Dan Fuglesten,  
General Manager  

PO Box 162, Buxton, ND  
Ph: (701) 847-2622  
Fax: (701) 847-2623  

Toll Free: (800) 286-2623
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Alliance Valley Bean, Larimore, ND   
Alliance Valley Bean, Sharon, ND  
Allied Grain, Barlow, ND     
Central Valley Bean Cooperative, Pisek ND       
CHS Harvest States, Lankin, ND
Hatton Farmers Elevator, Hatton, ND
Lake Region Grain, Devils Lake, ND
Thompsons, East Grand Forks, MN 
Wilton Farmers Union Elev., Washburn, ND  

We wish everyone a prosperous New Year from the Staff at Central Valley Bean.

Pinto Bean  
Receiving Stations:

North Dakota Dry Edible Bean Variety Trials
The Northarvest Bean Grow-

ers Association fund dry edible 
bean variety trials at the NDSU 

Research Extension Centers in 
Minot, Williston, Langdon, Car-
rington, Oakes and Hettinger. 

This work provides unbiased, sci-
ence-based variety comparisons 
for pinto, navy, black and mis-
cellaneous bean classes. Each 
trial consists of approximately 20 
varieties, including experimen-
tal lines selected by NDSU dry 
bean breeder Juan Osorno. The 
trials utilize conventional tillage 
at Langdon and Carrington, no-
till at Minot and Hettinger and 
irrigated conventional tillage at 
Oakes and Williston.  

The North Dakota Dry Edible 
Bean Variety Trial information is 
available online. The website is

www.ag.ndsu.edu/ 
varietytrials/dry-bean.
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Dry Bean Improvement for the Northern Plains
Principal Investiga-

tors:   Juan M. Osorno, 
Ph.D., Project Leader.  
Research Specialists: A. 
Jody Vander Wal and 
John Posch.  Research As-
sistants: Kristin Simons 
Ph.D.  Graduate Students: 
Katelynn Walter, Daniel 
Restrepo, Federico Ve-
lázquez, Edgar Escobar, 
Eddy Ixcotoyac.

Objectives:  The objec-
tive of the dry bean breed-
ing program at NDSU is 
to develop high yielding, 
high quality dry bean 
cultivars adapted to the 
northern Great Plains. 
This involves many char-
acteristics of dry beans 
and different disciplines 

of research (e.g. genet-
ics/breeding, pathology, 
physiology, soils, nutri-
tion, etc.). The main pri-
ority is to improve pinto, 
navy, black, and kidney 
market classes, but also 
great northern, 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/tol-
erance to both biotic and 
abiotic stresses such as 

white mold, rust, root rots, 
anthracnose, virus, and 
bacterial blights, flood-
ing, nutrient deficiencies, 
among others. 

2018 Growing Sea-
son:  Across all our 7 loca-
tions, the beginning of the 
growing season started 
with normal conditions 
during the months of May 
and June. Approximately 
15% of our breeding nurs-
ery at Carrington was lost 
due to flooding during 
June. Some issues with 
volunteer maize were also 
a problem in our nursery 
at Hatton but fortunately, 
it was controlled on time 
and field trials were not 
affected. During flower-

ing and pod filling stages, 
the most common disease 
observed common bacte-
rial blight while rust at 
the end of the growing 
season. Root rot pressure 
at our nurseries in Min-
nesota was mild but still 
allowed the selection of 
superior kidney geno-
types. The dry conditions 
during and after flowering 
did not allow for the de-
velopment of severe white 
mold conditions. Rainfall 
during harvest made dif-
ficult to timely collect the 
seed yield data and seed 
samples from our field 
trials. Nonetheless, the 
quality of the information 

Mike @            mobile: 701-430-0589
Cavaliar, ND           office: 701-265-8328 
Email:           myanish@kelleybean.com

Dean @            mobile: 701-238-5228
Hatton, ND          office: 701-543-3000 
Email:           dnelson@kelleybean.com

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

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

Since 1927 and here for future generations
www.kelleybean.com

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

From planning to planting; through harvest and beyond, Kelley Bean is here for you.

Continued on Next Page
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collected was good overall 
(based on the coefficients 
of variation), and the 
stress conditions at some 
locations always offer a 
good opportunity to dis-
card undesirable and/or 
underperforming lines.

2018 Research Activi-
ties:  The Dry Bean Vari-
ety Trials grown at more 
than 8 locations in North 
Dakota and two in Minne-
sota includes all the pub-
lic and private varieties 
plus 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. The NDSU dry 
bean breeding program 
continues to test and 
screen every year thou-
sands of early generation 
genotypes, hundreds of 
preliminary and advanced 
breeding lines, commer-
cial cultivars, and other 
germplasm. This breed-
ing pipeline is grown in 
field experiments across 
five locations in North 
Dakota and two locations 
in Minnesota. During the 
2018 growing season, the 
program had a total of 36 
acres (8,516 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 
variety trials can be found 
in the NDSU-Extension 
publication A-654-17.

Breeding activities 
mainly involved crosses in 
the greenhouse, 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 

Locations 
 

Colgate, ND……………………………………….(701) 945-2580 
Courtenay, ND (CHS)……………………….. (701) 435-2471 
Grace City, ND (Farmers Elevator)……. (701) 674-3144 
Pillsbury, ND ……………………………………..(701) 945-2709 

Contact Us 
 

Nathan Fitzgerald, Field Rep. ……(701) 840-8653 
 

Mike Reynolds, Field Rep. …………(701) 430-0813 
 

www.trinidadbenham.com 
 

From Bean Planting to Harvest, Trinidad Benham Can Help With Your Needs! 
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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 (1775 
rows), and New Zealand 
(128 rows plus breeder 
seed increases), 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 have al-
lowed the identification of 
some genotypes with im-
proved resistance to some 
of the most important 
pathogens in the area, 
especially for bean rust, 
white mold, common bac-
terial blight, and anthrac-
nose. Collaboration with 
Dr. Berlin Nelson (NDSU 
Plant Pathology) have al-
lowed the identification of 
germplasm and breeding 
lines with high levels of 
resistance to soybean Cyst 
Nematode (SCN). 

 

2018 MILESTONES:
• The future markets for 

slow-darkening pintos 
is still not 100% clear. 
However, the feedback 
about ND-Palomino 
obtained from grow-
ers and industry has 
been very positive re-
garding the agronomic 
performance and seed 
quality. Results from 
breeding and variety 
trials across more than 
50 locations continue 
showing that seed yield 
of ND-Palomino is com-
petitive with current 
regular darkening pin-
tos. However, now 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.

• Talon dark red kidney 
and Rosie light red kid-
ney continue to show 
higher seed yields than 
the commercial checks 
given their agronomic 
performance and qual-
ity, as well as intermedi-
ate resistance to the root 
rot complex and bacte-
rial blights. The results 
from 2018 field trials 

Continued on Page 37
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keep confirming the su-
perior performance of 
these two kidney variet-
ies that will have signifi-
cant economic impact 
in the region.  Demand 
for new varieties of kid-
ney beans is currently 
very high given the fact 
that almost all founda-
tion seed available was 
distributed for the 2018 
growing season. 

• With approximately 
92% of the total acre-
age planted with black 
beans, Eclipse is the 
most important cultivar 
used in the region for 
black bean production. 
However, Eclipse was 
released in 2005 and 
therefore, intensive ef-
forts are underway to 
find a good replacement 
for Eclipse. This task has 
been quite challenging 
given Eclipse’s excellent 
agronomic performance 
and seed quality.

• New potential sources 
of resistance/tolerance 
to both biotic and abi-
otic stress are identified 
each year by intensive 
evaluation and pheno-
typing/genotyping of 
germplasm from dif-
ferent bean production 
areas around the world.

• The NDSU dry bean 
breeding project is also 
educating/training the 
next generation of plant 
breeders that will con-
tinue making North Da-
kota’s agriculture highly 

competitive. Each year, 
one individual on av-
erage complete their 
graduate studies (either 
M.S. or Ph.D.) doing 
genetic and agronomic 
research relevant to dry 
bean production.
The long-term econom-

ic support from the dry 
bean commodity groups 
such as the Northarvest 
bean growers association 
has been of key impor-
tance 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 
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. 
B. Nelson) on genetic re-
sistance 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.

Acknowledge-
ments:  The support from 
Northarvest bean growers 
association, NDSU, and 
the North Dakota Dry Ed-
ible Bean Seed Growers 
Association (NDDEBSGA) 
has been fundamental 
for the long-term success 

of the dry bean breeding 
program at NDSU and the 
growers of the Northar-
vest region. Other funding 
agencies include USDA-
ARS, USDA-NIFA, USDA-
AMS, ND Department of 
Agriculture, and USAID. 

Last but not least, we 
want to thank the follow-
ing growers for allowing 
us to do research trials in 
their farms: Paul Johan-
ning (Park Rapids-MN), 
Mark Dombeck (Perham-
MN), Jim and Dylan Karley 
(Johnstown-ND), Brian 
Shanilec (Forest River-
ND), Tim Skjoiton (Hat-
ton-ND), and Mark and 
Jim Sleeten (Hatton-ND).

Raedel’s
Hardsurface Welding
Hardsurface pinto bean knives -- Heath, Speedy and Orthman knives

Hardsurface advantages:
 1) Do not need a rod weeder.
 2) No plant pull.
 3) Self sharpening.
 4) Slick cut of bean plant and all weeds.
 5) Cut plant minimum depth of ground
  -- less dirt in beans.
 6) If off rows, plant is cut as long as plant 
  contacts the end of knife.

Have knives on hand.
Appreciate orders as early as possible.

Also hardsurface: Plow lays (all makes of plow); cultivator 
shovels; chisel plow points; NH-3 fertilizer knives; and 

spikes for cultivator, chisel plows and regular applicators

Joe Safranski
Travis Stegman

10095 Hwy 18, Cavalier ND 58220
Joe: (701) 265-2210 | Travis: (701) 520-4426
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2019 NORTHARVEST BEAN GROWERS SCHOLARSHIP 

The Northarvest Bean 
Growers Association will 
be offering two, $1,000 
scholarships to the children 
and grandchildren of 
a Northarvest member 
in 2019.  Northarvest is 
comprised of dry bean 
growers from North Dakota 
and Minnesota.

Northarvest Bean 
Growers Association 
is excited to offer this 
scholarship opportunity to 
two (2) individuals who meet 
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 
enrolled or plan to 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 to 
apply for the scholarship.  
Application must be 
received no later than June 
1, 2019. 

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 letters.  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) of 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 2020
       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, 50072 East Lake Seven Road, Frazee, MN 
56544, or email nhbean@loretel.net, no later than June 1, 2019.

SIGNATURE:



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
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