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In 2019 the Michigan Bean Commission was awarded two grants from the Michigan 
Department of Agriculture and Rural Development.  

Project one titled: ‘Integration of Sustainable Management Practices Essential for the 
Advancement of Michigan Dry Bean Production’ was funded by specialty crop block grant 
program within the farm-bill. Objectives of this trial were to: (1) Development of bean cultivars 
and breeding lines with anthracnose resistance for disease control (site specific 
environmental/climate stressed conditions) within diverse production regions in Michigan. (2)  
Maximize yield through the optimization of harvest aid (desiccant) applications to reduce the 
prevalence of ‘green stem’ and to assure residue compliance at harvest. (3) Assessment of total 
nitrogen rates and time of application. Treatments will be designed to minimize total nitrogen 
applied during the pod development stage of growth (enhanced yield) thus reducing white mold 
infection. (4) Assessment of selected cover crops to improve soil conditions (sustainability and 
nutrient retention/bioavailability) and to enhance plant residue, as a means to establish a physical 
barrier that will reduce white mold disease spore transmission during bloom. (5) Assessment of 
suitable strategies for dry beans that undergo acute losses from white mold and root rot disease. 
Determine if a white mold prediction model will identify risk for white mold disease 
development and be a useful tool for Michigan dry bean growers. (6) Assessment of tile spacing 
and in-furrow and foliar fungicide applications on white mold and root rot control, under small 
and large plots. (7) Implementation of grower educational activates to communicate intervention 
strategies and economic options (current best management practices) used for the production of 
dry beans.  

Project two titled: ‘Comprehensive Fertilizer Rate Recommendations for Michigan Dry 
Bean Growers: Strengthening Economic and Environmental Sustainability’ was funded by the 
MDARD- fertilizer research program. The objectives of this project were to: (1) Assess nutrient 
requirements of new bean varieties for the major market classes grown in Michigan. (2) Provide 
grower guidelines for application of macro nutrients (N, P, K) based on physiological needs of 
the plant with particular needs for Phosphorous containment. (3) Provide optimum nitrogen 
requirements important to minimize plant canopy growth to assist with white mold proliferation, 
particularly in narrow row systems (4) Provide grower guidelines for application of micro 
nutrients (Zn and Mn). (5) Establish grower education of fertilizer application rates that include 
knowledge of soil fertility and crop rotations and carry over management. (6) Publish fertility 
manage requirements and management strategies for distribution to bean growers in Michigan. 

Season Summary: The 2019 planting season was less than ideal for most crops in 
Michigan, dry beans included. Excessive levels of soil moisture from late May into July caused 
significant delays in dry bean planting across the state. However, the frequency of rainfall did 
eventually slow down through mid-summer. Some areas in the state became droughty during 
flowering, including Bay and Gratiot County dry bean variety trial locations. One benefit we did 
experience from being on the drier side through flowering was that white mold (Sclerotinia 
sclerotiorum) pressure was not high across the state in 2019. To the benefit of this research 
however, the Sanilac County variety trial location did have significant white mold pressure, 
allowing for the rating of white mold infection in the absence of fungicides. As dry bean harvest 
began the weather had a negative impact on field work once again. Harvest was done in small 
windows, followed by 7 to 10 day stretches of cold, wet weather. Overall, dry bean quality held 
up better than expected given the conditions. Of the 8 research locations included in this report 
the first was harvested on September 18th in Bay County. This trial had experienced water 
deficits and is one of our lowest yielding locations in 2019. The final location to be harvested 
was an irrigated white mold fungicide trial in Midland County on October 19th.  

We would like to thank all cooperators that hosted trials in 2019. Without their assistance 
this research would not be possible.  
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Table 12.  Dry bean variety sourcing information, sorted alphabetical by variety name within 
source and market class.  
Archer Daniels Midland (ADM):   ProVita:   

 ACE 
(ADM B8006282) BLACK   

ARMADA 
(PROVITA 
13068) 

NAVY 

 ADM B2007325 BLACK   BLIZZARD NAVY 

 ADM B3036368 BLACK   
BOUNTY 
(PROVITA 
12047) 

NAVY 

 ADM B3036381 BLACK   PROVITA 12039 NAVY 
 ADM L1032326 LIGHT RED 

KIDNEY   PROVITA 12062 NAVY 

 ADM L4063262 LIGHT RED 
KIDNEY   PROVITA 12063 NAVY 

 GN 13172 GREAT 
NORTHERN   PROVITA 12064 NAVY 

 VERO CRANBERRY   PROVITA 14068 NAVY 
 INDI NAVY   PROVITA 14080 NAVY 
 
Canada-Hensall District Coop:    PROVITA 14084 NAVY 
 ARGOSY NAVY   PROVITA 15094 NAVY 
 MIST NAVY   PROVITA 15095 NAVY 

 NAUTICA NAVY   
VALIANT 
(PROVITA 
08077) 

NAVY 

 REXETER NAVY   VIGILANT NAVY 
 INFERNO LIGHT RED 

KIDNEY   CALDERA 
(SR11511) S.RED/PINK 

 DYNASTY DARK RED 
KIDNEY   PROVITA 16686 S.RED/PINK 

 YETI WHITE KIDNEY   PROVITA 17835 S.RED/PINK 
 
Cooperative Elevator Company:    PROVITA 17837 S.RED/PINK 

 HMS MEDALIST 
(ADM) NAVY   PROVITA 17839 S.RED/PINK 

 MERLIN 
(ADM) NAVY   RUBY S.RED/PINK 

 BLACK CAT 
(ProVita) BLACK   VIPER S.RED/PINK 

 LORETO 
(ProVita) BLACK   BL 13505 BLACK 

 
Gen-Tec Seeds LTD:    BL 14500 BLACK 
 GTS B13SR1-1 BLACK   BL 15610 BLACK 
 GTS RED CRAN 

R172 CRANBERRY   BL 15619 BLACK 
 
Michigan State University:    BLACK BEAR BLACK 

 MSU N17506 NAVY   BLACK BEARD 
(BL 14506) BLACK 

 MSU N18102 NAVY   BLACK TAILS BLACK 
 MSU N18109 NAVY   SPECTRE 

(BL 14497) BLACK 
 CAYENNE S.RED/PINK   LA PAZ PINTO 
 MSU R17603 S.RED/PINK   ARIES GN GREAT 

NORTHERN 
 MSU R17604 S.RED/PINK   CR 151085 CRANBERRY 
 MSU R17605 S.RED/PINK   CR 151093 CRANBERRY 
 ROSETTA PINK S.RED/PINK   CR 151106 CRANBERRY 
 S18904 S.RED/PINK   CR 16760 CRANBERRY 
 MSU B15447 BLACK   CR 16761 CRANBERRY 
 MSU B16504 BLACK   CR 16764 CRANBERRY 
 MSU B17922 BLACK   CR 16775 CRANBERRY 
 MSU B18201 BLACK   BIG RED LIGHT RED 

KIDNEY 
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Michigan State University: Cont’d   ProVita: Cont’d  
 MSU B18204 BLACK   LRK 06269 LIGHT RED 

KIDNEY 
 MSU B18504 BLACK   LRK 15907 LIGHT RED 

KIDNEY 
 ZENITH BLACK   LRK 15926 LIGHT RED 

KIDNEY 
 ZORRO BLACK   RED DAWN 

(LRK 09363) 
LIGHT RED 
KIDNEY 

 MSU P16901 PINTO   RONNIES RED 
(LRK 09360) 

LIGHT RED 
KIDNEY 

 MSU P17510 PINTO   ADM D1034333 DARK RED 
KIDNEY 

 MSU P18602 PINTO   ADM D5004231 DARK RED 
KIDNEY 

 WINDBREAKER PINTO   CHAPARRAL DARK RED 
KIDNEY 

 MSU G16351 GREAT 
NORTHERN   DRK 151011 DARK RED 

KIDNEY 
 MSU G17410 GREAT 

NORTHERN   DRK 15978 DARK RED 
KIDNEY 

 POWDERHORN GREAT 
NORTHERN   DRK 15981 DARK RED 

KIDNEY 
 BELLAGIO CRANBERRY   EPIC 

(DRK 09430) 
DARK RED 
KIDNEY 

 COHO 
(MSU15601) 

LIGHT RED 
KIDNEY   RAMPART 

(DRK 09434) 
DARK RED 
KIDNEY 

 MSU K17703 LIGHT RED 
KIDNEY   SPIRE 

(DRK 09431) 
DARK RED 
KIDNEY 

 MSU K18501 LIGHT RED 
KIDNEY   PROVITA 13655 YELLOW 

 MONTCALM DARK RED 
KIDNEY   

Seminis Seeds:   

 MSU K16131 DARK RED 
KIDNEY   SV1893GH NAVY 

 MSU K16136 DARK RED 
KIDNEY   SV6139GR PINTO 

 RED CEDAR DARK RED 
KIDNEY   SV6533GR PINTO 

 RED HAWK DARK RED 
KIDNEY   CHIANTI CRANBERRY 

 BELUGA WHITE KIDNEY   ETNA CRANBERRY 
 MSU K16924 WHITE KIDNEY   SV3709GC CRANBERRY 
 MSU K17804 WHITE KIDNEY   CLOUSEAU LIGHT RED 

KIDNEY 
 MSU K18912 WHITE KIDNEY   RED ROVER DARK RED 

KIDNEY 
 SNOWDON WHITE KIDNEY   SVS 0863 YELLOW 
 MSU Y16503 YELLOW   

Treasure Valley Seeds:  
 MSU Y16507 YELLOW   APEX NAVY 
 FUJI TEBO   EX 1701 NAVY 
 SAMURAI TEBO   EX 1702 NAVY 
 
North Dakota State University:    EX 1708 NAVY 
 ECLIPSE BLACK   EX 1711 NAVY 
     EX 1801 NAVY 
     EX 1802 NAVY 
     EX 1803 NAVY 
     EX 1804 NAVY 
     

University of California:  

     CALIF ELRK LIGHT RED 
KIDNEY 

 



2019 Montcalm County White Mold Fungicide Trial 
Scott Bales, MSU Dry Bean Specialist 
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 Table 1. White mold fungicide treatments, application timing, disease ratings (1-
9), percent infection, and dry bean yield.   

*Means within the same column with different letters are not significantly different from each 
other (   0.05). 
**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture.  
 
Summary:  This study was conducted to investigate the effects of multiple 
fungicides and application timings on white mold infection and dry bean yield. 
Table 1 is sorted in descending order by yield, with treatments of Propulse, 
Endura, and Omega in combination grouping towards the top. This result is not 
unexpected as these products have performed very well on white mold in other 
trials and past years.  When analyzing the effects of application timing this study 
indicates that later applications (B) may have greater efficacy on white mold than 
early applications (A). The area of application timing will be the subject of future 
research trials in 2020.

Location: Entrican, MI (Irrigated) Treated Plot Size: 6.6’ x 20’ 
Planting Date: June 7 GPA: 22 
Replicated: 4 times PSI: 60 
Variety: Black Bear Nozzle: TP8002VS 
Population: 120,000 seeds/A Application A (R1): July 29 
Row width: 20-inch Application B: August 12 

Treatments Application  
Timing 

Disease  
Rating* 

White Mold 
(% Infection) Yield** 

Propulse (10.3 fl oz) fb. Endura (8 oz) A+B 2.25 a-c 16 ab 4020 a 
Omega (8 fl oz) fb. Endura (8 oz) A+B 2.25 a-c 10 ab 3527 ab 
Propulse (10.3 fl oz) B 2.75 a-d 13 ab 3378 a-c 
Omega (8 fl oz) AB 2.5 a-c 15 ab 3280 b-d 
Endura (8 oz) AB 2.25 a-c 12 ab 3233 b-e 
Endura (8 oz) B 2 ab 9 ab 3102 bc 
Propulse (fl 10.3 oz) AB 2.5 a-c 10 ab 2963 b-f 
Endura (8 oz) A 3.25 b-f 12 ab 2765 c-f 
Proline (5.7 fl oz) AB 3.25 b-f 39 c-e 2754 b-f 
Propulse (10.3 fl oz) A 3 a-d 20 a-d 2562 d-f 
Omega (8 fl oz) A 3.5 b-f 45 d-f 2551 ef 
Zolera (5 fl oz) AB 5.25 g 58 ef 2496 f 
Double Nickel (64 fl oz) AB 4.25 d-g 50 ef 2420 f 
Double Nickel (32 fl oz) AB 4.5 e-g 60 f 2368 f 
Untreated - 4.75 fg 61 f 2241 f 



Midland County White Mold Fungicide Trials 
 Scott Bales, MSU Dry Bean Specialist 
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Table 1. White mold fungicide treatments, application timing, disease ratings (1-9), percent 
infection, and dry bean yield.   

 
 Table 2. White mold fungicide treatments, application timing, disease ratings (1-9), percent 
infection, and dry bean yield.   

 *Means within the same column with different letters are not significantly different from each 
other (   0.05). 
**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture. 
 
Summary:  Two fungicide trials were established in Midland County in 2019. 
These studies were conducted to investigate the effects of multiple fungicides and 
application timings on white mold infection and dry bean yield. Both trials were 
irrigated at a rate of 0.5” per week through flowering to encourage white mold 
infection. In both trials the applications of Endura, Omega, and Propulse at R1 (A) 
and then again (B) 12 d later provided the highest dry bean yields. In the second 
study (Table 2) Contans, a biological, was applied to the soil and incorporated the 
day of dry bean planting. Label recommendations for Contans do encourage the 
repeated use of this product in a rotation as its effectiveness may increase with 
continued use reducing soil inoculum. However, that was not the focus of this trial. 
Neither white mold infection, nor yield were effected by Contans in 2019 when 
compared to the untreated.

Location: Midland County (Irrigated) Treated Plot Size: 6.6’ x 20’ 
Planting Date: June 7 GPA: 22 
Replicated: 4 times  PSI: 60  
Variety: Black Bear Nozzle: TP8002VS 
Population: 120,000 seeds/A Application A (R1): July 24 
Row width: 20-inch Application B: August 5 

Treatments Application Timing Disease Rating White Mold  
(% Infection) Yield 

Propulse (10.3 fl oz) AB 2 a 13 a 3958 a 
Omega (8 fl oz) AB 3 b 27 b 3818 a 
Endura (8 oz) AB 2 a 8 a 3760 a 
Proline (5.7 fl oz) AB 4 c 31 b 3432 ab 
Untreated - 5 d 59 c 3116 b 

Treatments Application Timing Disease Rating White Mold  
(% Infection) Yield 

Endura (8 oz) AB 3 ab 80 b 4098 a 
Omega (8 fl oz)  AB 3 ab 59 a 4000 a 
Propulse (10.3 fl oz) AB 2 a 79 b 3636 a 
Contans (2 lb) PRE 6 c 86 bc 2898 b 
Untreated - 4 b 95 c 2697 b 



2019 Navy Bean Response to Nitrogen Strip Trial 
 Scott Bales, MSU Dry Bean Specialist 
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Table 1. Fertilizer treatments, application timing, white mold percent infection, 
and dry bean yield.   

**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture. 
 

Summary: This trial was established in 2019 to investigate navy beans response to 
multiple rates of nitrogen. Due to limiting factors only one replication of this study 
was able to be planted and harvested. However, due to very uniform soil and field 
conditions we believe the data still provides valuable insight into dry beans 
response to nitrogen. In this trial dry beans did not show a large response to 
nitrogen. Future nitrogen trials will more extensively review previous crop 
management as well as base line nitrate and ammonium concentrations in the soil. 
These insights may provide valuable information for dry bean management 
decisions. When analyzing dry beans response to nitrogen we are also interested in 
the potential interaction with white mold. Past research has indicated that white 
mold disease can be more severe with increased rates of nitrogen. In 2019 
environmental conditions were not favorable in this location for white mold 
infection. Thus not allowing the evaluation of white mold disease under these 
different rates of nitrogen fertilizer. The interaction between nitrogen fertility and 
white mold will be the focus of future research projects.

Location: Unionville, MI Treated Plot Size: 6.5 Acres 
Planting Date: July 1 N Source: UAN (28-0-0) 
Replicated: 1 time  Weed Control: July 17 
Variety: Blizzard Fungicide App. A: August 12  
Population: 120,000 seeds/A Fungicide App. B :August 21 
Row width: 22-inch Field Average: 2898 lb./A 

Treatments 
(lb. N/acre) 

Application Timing 
(2x2 at planting) 

White Mold  
(% Infection) Yield** 

20 PRE - 3091 
40 PRE - 3202 
60 PRE - 3115 
80 PRE - 2961 



2019 Black Bean Response to Nitrogen, Sulfur, and Plant 
Populations 

 Scott Bales, MSU Dry Bean Specialist 
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In 2019 three separate dry bean trials were planted at the Answer Plot location near 
Gagetown, MI. Trials included a Nitrogen Rate Response, Sulfur Rate Response, 
and Plant Population Trials. Trials were established as a cooperative effort between 
MSU Dry Bean Specialist Scott Bales and Winfield United Agronomist Jason 
Roth. The tables below are a summary of the trial results.  

 

Table 1. Fertilizer treatments, nitrogen rates, sulfur rates, application timing, white mold percent 
infection, and dry bean yield.   

*Means within the same column with different letters are not significantly different from each other (   0.05). 
**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture. 
 

Table 2. Fertilizer treatments, nitrogen rates, sulfur rates, application timing, white mold percent 
infection, and dry bean yield.   

*Means within the same column with different letters are not significantly different from each other (   0.05). 
**Yield is in pounds per acre obtained by direct harvest and adjusted to 18% moisture.

Location: Gagetown, MI Treated Plot Size: 6.6’ x 20’ 
Planting Date: June 19 N Source: UAN (28-0-0) 
Replicated: 4 times* S Source: ATS (12-0-0-26) 
Variety: Black Bear Fertilizer app: PRE (June 24) 
Population: 120,000 seeds/A Fungicide app: August 2 (Propulse 10.3 fl oz) 
Row width: 20-inch Insecticide app: August 2 (Asana XL 9 fl oz) 

Treatment Nitrogen 
(lb./A) 

Sulfur 
(lb./A) 

Application 
Timing 

White Mold 
(% Infection)* Yield** 

1 0 0 PRE 32 ab 4446 ab 
2 20 0 PRE 62 b 3855 b 
3 40 0 PRE 42 ab 4292 ab 
4 60 0 PRE 43 ab 4519 ab 
5 80 0 PRE 33 a 4913 a 
6 120 0 PRE 56 ab 3892 b 
7 40 15 PRE 65 b 3752 b 
8 60 15 PRE 45 ab 4459 ab 

Treatment Nitrogen 
(lb./A) 

Sulfur 
(lb./A) 

Application 
Timing Yield** 

1 60 0 PRE 4644 A 
2 60 10 PRE 4725 A 
3 60 20 PRE 4678 A 
4 60 30 PRE 4673 A 
5 60 40 PRE 4218 B 
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Figure 1. Dry bean yield plotted against plant populations per acre. 

 
*Yield is in pounds per acres obtained by direct harvest of one row plots (25 ft2) and adjusted to 18% moisture. 
 

Summary:  Overall dry beans in this location yielded very well, more timely rains 
through flowering in this location kept from limiting yield potential when 
compared to other locations in 2019.  A lack of yield response to fertilizer in both 
nitrogen and sulfur trials is attributed to sufficient levels of both nitrogen and 
sulfur in the soil prior to the establishment of these studies. An equipment error did 
occur at planting which caused higher populations planted by row unit number two 
than row unit three within the studies. However, we believe that this confounding 
effect did not skew dry beans response to nitrogen or sulfur in this location. Soil 
test taken from untreated nitrogen plots (no nitrogen applied in 2019) indicate that 
20 ppm of nitrate were in the soil. This is an estimated nitrogen credit of 
approximately 75 lb./A, more than sufficient for optimum dry bean yield. The dry 
bean plant population trial in this location consisted of 41 individual one row plots. 
Yield was plotted against the plant population of each individual row. In this trial 
populations from 73,000 to 230,000 plants per acre did not create a significant 
trend for dry bean yield. This finding is supported by past research trials by Varner 
and Sprague which can be found in the 2012 research report available at 
Michiganbean.org. Due to the combinations of elevated base line soil fertility 
levels, 2019 weather patterns, and equipment errors these trials will be replicated 
in 2020.

R² = 0.0532

0

1000

2000

3000

4000

5000

6000

7000

0 50000 100000 150000 200000 250000

Y
ie

ld
 (l

b/
A

)*

Population (Plants/A)



Dry Bean Response to Phosphorus  
 Scott Bales, MSU Dry Bean Specialist 
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Table 1. Fertilizer treatments, nitrogen rates, phosphorus rates, and dry bean yield by market 
class.  

 *Means within the same column with different letters are not significantly different from each other (   0.05). 
**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture. 
 

Summary: In 2019 a phosphorus rate 
response trial was established under 
irrigation in Midland County. Plot sizes were 
expanded to be four rows wide by 50 feet in 
length. Fertilizer treatments were blended, 
spread and incorporated on June 7th. Both 
navy and black beans planted into fertilizer 
treatments on June 7th. As dry beans 
emerged treatments with >150 lb. of 
phosphorus cause slight injury, consisting of 
marginal leaf burning on the unifoliate leaf 
of both bean classes. Overall, dry beans 
response to phosphorus was minimal or 
nonexistent. These results are supported by 
the pre-plant soil test which was is 
considered to be at levels within the “draw 
down” range of the response curve, 172 ppm 
(Figure 1).

Location: Midland County (Irrigated) Treated Plot Size: 6.6’ x 50’ 
Planting Date: June 7 P Source: MAP (11-52-0) 
Replicated: 4 times  N Source: Urea (46-0-0) 
Variety: Black Bear & Merlin Fertilizer app: PPI (June 7) 
Population: 120,000 seeds/A Fungicide app (A): July 24 (Propulse 

10.3 fl oz) 
Row width: 20-inch Fungicide app (B): July 24 (Omega 8 

fl oz) 

Treatment Nitrogen Rate Phosphorus Rate Merlin* Black Bear 
 (lb/A) (lb/A) Yield (lb/A)** Yield (lb/A) 
1 60 0 3553 A 3251 B 
2 60 25 3354 AB 3235 B 
3 60 50 3466 AB 3634 AB 
4 60 100 3439 AB 3333 AB 
5 60 150 3002 B 3659 A 
6 60 200 3286 AB 3396 AB 

Figure 1. Nutrient recommendation scheme for 
phosphorus (adopted from ‘Nutrient 
Recommendations for Field Crops in Michigan’ 
E2904) 



Dry Bean Response to Foliar Manganese 
 Scott Bales, MSU Dry Bean Specialist 
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Table 1. Foliar Manganese treatments, rates, pounds of manganese applied and black bean yield.   

*Means within the same column with different letters are not significantly different from each other (   0.05). 
**Yield is in pounds per acres obtained by direct harvest and adjusted to 18% moisture. 
*** ELE-MAX contains 3% nitrogen by formulation 
 
Summary: In 2019 a manganese deficiency was visually identified in Black Bear 
black beans and confirmed by an R1 tissue test. Dry beans were under irrigation, 
and irrigated 0.5” per week through flowering. The trial was sprayed for white 
mold one time (Omega 8 fl oz) to help manage white mold infection. Foliar 
manganese products were applied at R1 and not tank-mixed with any other 
products. Overall yield results were not statically significant. However, visual 
responses did occur for most applications. Through this study it is unclear if the 
foliar application of manganese at an R1 growth stage is beneficial to yield. 
Projects in 2020 will reexamine this management practice, as well as study 
multiple application timings and or tank-mixtures.

Location: Midland County (Irrigated) Treated Plot Size: 6.6’ x 20’ 
Planting Date: June 7 GPA: 22 
Replicated: 4 times  PSI: 60  
Variety: Black Bear Nozzle: TP8002VS 
Population: 120,000 seeds/A Application A (R1): July 24 
Row width: 20-inch GPA: 22 

Treatment  Product  Rate Mn (lb/A) Yield* 

1 Untreated - - 4526 A** 

2 Axilo Mn 13% 1 Pound 0.13 4730 A 

3 Axilo Mn 13% 2 Pounds 0.26 4758 A 

4 Axilo Mn 13% 3 Pounds 0.39 4816 A 

5 ELE-MAX Mn 27.4% 1 Pint*** 0.52 4737 A 

6 ELE-MAX Mn 27.4% 2 Pint 1.04 4695 A 

7 ELE-MAX Mn 27.4% 3 Pint 1.56 4402 A 
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2019 MSU DRY BEAN YIELD TRIALS 

 

J.D. Kelly, E.M. Wright and A. Wiersma 

Plant, Soil and Microbial Sciences 

 

Expt. 9101: Standard Navy Bean Yield Trial 

This 25-entry trial included standard commercial navy bean varieties, and advanced lines from the 
MSU breeding program, which carry the N-prefix and new lines from Ontario. Yields ranged from 
16.5 to 25.0 cwt/acre with a mean of 20.7 cwt/acre. Variability in this trial was moderate (CV= 
10.1%) and the LSD needed for significance was 2.5 cwt/acre. However, only two lines 
significantly out-yielded the test mean and the overall yields were lower compared to those of 
black beans. Alpena was the top variety in the trial followed by Medalist, which has 
underperformed in past years at this location. Vigilant and Merlin grouped below the test mean. 
Two new entries from Ontario were opposites in yield, ACUG-16-6 was second in the trial, while 
AC Portage yielded at bottom with 16.5 cwt/acre. The yield potential in navy beans needs to be 
improved, as they are no longer competitive with black beans. Canning tests will be conducted on 
all new MSU breeding lines before being considered for advance. 

 

Expt. 9102: Standard Black Bean Yield Trial-N 
 

This 42-entry trial included the standard commercial black bean varieties and advanced breeding 
lines. The trial was planted without any additional N. Yields ranged from 10.7 to 25.3 cwt/acre 
with a test mean of 19.3 cwt/acre.  Variability was moderate in this test, (CV=11.2%) and the LSD 
was 3.0 cwt/acre. Only three entries significantly outyielded the test mean and they included 
B16504 for the fourth consecutive year. Black Bear was the top variety at 20.8 cwt/acre, while 
Zenith, Zorro, and Eclipse yielded at the test mean. Black Tails was the lowest yielding variety at 
16.2 cwt/acre. As expected, R99 no-nod line that does not fix N was the lowest yielding entry in 
the test. Despite the dry conditions during pod fill, a number of lines performed well in the absence 
of N suggesting they have improved N-fixation capacity. This trait will be evaluated in lab tests 
using N15 natural abundance method.  
 

Expt. 9103: Standard Black Bean Yield Trial +N 

This 42-entry trial included the same standard commercial black bean varieties and advanced 
breeding lines as test 9102. The trial was planted with normal N treatment of 46 lbs/acre (100 lbs 
urea broadcast). Yields ranged from 16.6 to 24.5 cwt/acre with a test mean of 21.7 cwt/acre.  
Variability was lower in this test, (CV=8.2%) and the LSD was 2.5 cwt/acre. Only two entries 
significantly outyielded the test mean and B18504 ranked third at 24.1 cwt/acre. Black Bear was 
the top variety at 23.0 cwt/acre, while Zenith ranked above the test mean. Zorro, Black Tails and 
Eclipse yielded below the test mean. R99 no-nod line that does not fix N was the lowest yielding 
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entry in the test, but yielded 7 cwt better than in test 9102 suggesting that N-fixation was important 
contributor to yield in the low N test 9102. The N-fixation capacity of all lines in this test will be 
evaluated in lab tests using N15 natural abundance method and directly compared to their N-
fixation in the absence of N fertilizer. Canning tests will be conducted on new breeding lines to 
ensure only those with canning quality similar to Zenith are advanced.  
 

Comparison of Black Bean Trials 9202 and 9103 

A comparison of the two 42-entry black bean trials was designed to compare the performance of 
beans produced with no N fertilizer to those with standard N fertilizer applied (broadcast Urea at 
planting). The objective of this field trial was to identify black bean lines that perform well under 
low N conditions due to superior Nitrogen-fixation ability. In general, the yields of the fertilized 
treatment were slightly higher (21.7 cwt/acre) compared to those without fertilizer (19.3 cwt/acre). 
However, two black bean lines with exceptionally high seed yield, B17207 and B16504, had 
equivalent and higher yield potential under low N conditions (Figure 1). This suggests that through 
selection and breeding, we might be able to reduce the need for N fertilizer in Michigan dry bean 
production, which would have lasting and beneficial impacts on agro-environmental sustainability. 
Given environmental concerns, there exists a need to identify lines that naturally fix higher levels 
of N that contributes to yield as N application rates of over 50 lbs/acre produce higher plant 
biomass, which results in greater white mold infections and resulting lower yields. Higher plant 
biomass does not always translate into higher seed yields, but usually results in the need for 
chemical desiccation prior to harvest. 

 

 

Figure 1. Comparison of average yield and % yield relative to fertilized control of 42 black bean 
lines tested at the Saginaw Valley Research and Extension Center, near Frankenmuth, MI. 
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Expt. 9215: National White Mold Yield Trial 

This 32-entry trial was conducted to evaluate a range of diverse dry bean varieties and breeding 
lines for reaction to white mold under natural field conditions. Genotypes included commercial 
navy and black bean cultivars, elite MSU lines, and new sources of white mold resistance entered 
as part of the National Sclerotinia Initiative (NSI) Nursery. Lines in the National trial were 
developed at MSU, USDA-WA, and NDSU. Entries were planted in two row plots with two rows 
of susceptible spreader variety Samurai between plots and were direct harvested. Plots were 
fertilized with 100 lbs N/ acre to promote vegetative growth and supplemental overhead irrigation 
was applied 19 times for a total of 11.8” to maintain adequate levels of moisture for favorable 
disease development at the critical flowering period. The trial was planted on original bean land 
previously infected with white mold. Natural white mold infection occurred, and was very severe 
on both spreader rows and check varieties. White mold was rated on a per plot basis on a scale of 
1 to 9 based on disease incidence and severity where 9 had 90+% incidence and high severity 
index. White mold ranged from 22.2 to 96.3% with a mean value of 51%. The susceptible check 
Beryl had the highest white mold rating. The test ranged in yield from 11.1 to 44.7 cwt/acre with 
a mean yield of 30.0 cwt/acre. Variability was moderate (CV=15.9%), thus a high LSD value (6.5 
cwt/acre) was needed for significance. Seven lines significantly out-yielded the test mean and 
included Cayenne, and its parental line SR9-5 from USDA-WA. It is interesting that at this location 
with high-input management all the medium seeded pinto, GN and small red lines significantly 
outperform the small seeded black and navy bean lines.  Two new R17-red lines and two new P16-
pinto lines fell in the top group similar to results in 2018. G16351 and P16901 ranked 8th and 10th 
exceeded 36 cwt/acre despite high white mold infection levels, supporting the importance of stand 
ability and lodging resistance in white mold avoidance. The higher N rates coupled with excessive 
irrigation contributes to lodging and the higher white mold scores. Similar observations were made 
with the two black lines. Stand ability was a key trait in avoiding white mold in this trial and new 
line B18504 tended to lean due to heavy pod load and contracted higher white mold levels as a 
result. The trade off in erectness versus yield (pod load) is a major factor in avoidance of white 
mold.  Interestingly the two checks, G122 resistant check yielded the same as the susceptible check 
Beryl (12.4 cwt/acre) yet differed in white mold infection from 22% to 96%. This trial will 
continue to be part of the breeding effort to improve tolerance to white mold in future varieties in 
2020.  
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Response of Dry Bean to Nitrogen Application  
Christian Terwillegar, Andrew Chomas, and Kurt Steinke, Michigan State University 

See soil.msu.edu for more information 

Location: Saginaw Valley Research and Extension Center Tillage: Conventional 
Planting Date: June 19, 2019 (Harvest 09/25/19) Row Width: 20-inch 
Soil Type: Clay Loan; 2.6% OM; 7.8 pH; 8 ppm P (Olsen);  
124 ppm K 

Trts: See below 

Varieties: Zenith (black bean), Black Bear (black bean)  Population: 5 ½ in. spacing 
                 Viper (small red bean), Merlin (navy bean) Replicated: 4 replications 

N Rate
(Total lb. N/A) 

Yieldb  
(cwt/A) 

Biomassc 
(lbs/A) 

Nodule Countd 
(nodules/plant) 

0 N    23.2 3,650 4.3 
30 N 21.1 4,231 3.2 
60 N 22.0 4,692 1.9 
90 N 23.4 5,229 2.6 
120 N 22.8 4,654 0.9 
150 N 23.4 5,314 1.0 

LSD(0.10)a NS 607 NS 
a  LSD, least significant difference between means within a column at ( =0.10) 
b Yield adjusted to 18% moisture. 
c Total biomass accumulation collected at R5. 
d Average number of nodules on a per plant basis obtained 6 weeks after emergence.  

Summary: Trial quality was fair to good as some soil borne disease pressure unrelated to 
treatments was evident at emergence. Treatments consisted of four dry bean varieties: Zenith 
(black bean), Black Bear (black bean), Viper (small red bean), and Merlin (navy bean). Urea was 
pre-plant incorporated at nitrogen rates of 0, 30, 60, 90, 120, and 150 lb. N/A. Cumulative 
growing season precipitation (June-September) totaled 14.2 inches and was near the 30 year 
mean. However, June rainfall was 97% greater and August rainfall was 67% reduced as 
compared to the 30 year means, respectively. Pre-plant residual soil N was 18 lbs. N/A available 
in the top one foot of soil. Variety did not affect response to N applications thus data were 
combined across varieties. Wet emergence conditions combined with lack of August rainfall 
likely decreased yield potential, overall growth, and total N uptake. No yield differences 
occurred due to N application at this location. Total biomass production significantly differed by 
N rate, but results did not correspond to yield. Biomass accumulation did not differ beyond 60 lb. 
N/A. Nodulation counts per plant were not significantly impacted by N applications but data 
were highly variable. Biomass accumulation may not translate directly into additional yield 
potential. Thus do not confuse an aboveground plant growth response with a grain yield 
response. Applying above recommended N rates may increase biomass production resulting in 
decreased air movement and greater pathogen growth. Trial will repeated in 2020.  
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Dry Bean Response to Phosphorus Application 
Kurt Steinke and Andrew Chomas, Michigan State University 

See soil.msu.edu for more information 
Location: Saginaw Valley Research and Extension Center Tillage: Conv., 20-in. row
Planting Date: June 19, 2019 (Harvest 9/25/19) P Rates: See below 
Soil Type: Clay loam; 2.6% OM; 7.8 pH; 8 ppm P (Olsen); 124 ppm K;  Population: 5 ½ in. spacing  
Varieties: Zenith (black bean), Black Bear (black bean)  Replicated: 4 replications 
                 Viper (small red bean), Merlin (navy bean) 

 

a 10). 
b Yield adjusted to 18% moisture.  

Summary:  Trial quality was fair to good. Phosphorus source was monoammonium phosphate 
(MAP, 11-52-0) applied pre-plant incorporated with N contributions from the MAP accounted 
for in overall total N application rates. All treatments received 60 lbs. N/A total. Variety did not 
affect response to P applications thus data were combined across varieties. Two inches of rainfall 
within 48 hours of planting resulted in some crusting and emergence issues. Lack of soil 
moisture during August (1.06 inches rainfall) likely limited both nutrient availability and plant 
growth. No yield differences occurred across the spectrum of P application rates in this study. 
Critical Bray-P soil test concentration for dry bean is 15 ppm with a maintenance range of 15-40 
ppm. When converting the Olsen P measurement to the Bray P equivalent, this location resulted 
in a soil test P concentration slightly above the critical level of 15 ppm. Dry soil conditions likely 
limited P availability, plant growth, and yield potential thus limiting response to P applications. 
Trial will be repeated in 2020. Don’t Guess Soil Test! Have a current soil test report on hand for 
the coming season and decide on the likelihood of observing a P grain yield response prior to 
making any 2020 fertilizer decisions.  

P Trt.  
(Total lb. P2O5/A) 

Yieldb 
(cwt/A) 

0 – Check 25 
25 23 
50 23 
100 21 
150 22 
200 23 

LSD(0.10)a NS
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Dry Bean Response to Potassium Application 
Kurt Steinke and Andrew Chomas, Michigan State University 

See soil.msu.edu for more information 
Location: Saginaw Valley Research and Extension Center Tillage: Conv., 20-in. row
Planting Date: June 19, 2019 (Harvest 9/25/19) K Rates: See below 
Soil Type: Clay loam; 2.6% OM; 7.8 pH; 8 ppm P (Olsen); 124 ppm K Population: 5 ½ in. spacing  
Varieties: Zenith (black bean), Black Bear (black bean)  Replicated: 4 replications 
                 Viper (small red bean), Merlin (navy bean) 

 

a 10). 
b Yield adjusted to 18% moisture.  

Summary:  Trial quality was fair to good. Potassium source was potassium chloride (MOP, 0-0-
60) applied pre-plant incorporated. All treatments received 60 lbs. N/A total as urea applied pre-
plant incorporated. Variety did not affect response to K applications thus data were combined 
across varieties. Critical soil test K concentration for dry bean at this location was 112 ppm with 
a maintenance range of 112-142 ppm. Due to residual soil test K concentrations, no yield 
differences occurred across the spectrum of K application rates in this study nor was a yield 
response expected. Differences in overall biomass growth were observed in response to K 
application but did not correspond to yield. Two inches of rainfall within 48 hours of planting 
resulted in some crusting and emergence issues. Lack of soil moisture during August (1.06 
inches rainfall) likely limited both nutrient availability and plant growth. Although no visual K 
tissue deficiencies were observed during the course of this study, the dry soil conditions likely 
limited the diffusive movement of K to plant roots thus further limiting the effectiveness of the 
fertilizer applications. Trial will be repeated in 2020. Don’t Guess Soil Test! Have a current soil 
test report on hand for the coming season and consider the current soil test K concentration, the 
likelihood of yield response, and the rate of drawdown prior to making 2020 fertilizer decisions.  

K Trt.  
(Total lb. K2O/A) 

Yieldb 
(cwt/A) 

0 – Check 24 
25 25 
50 24 
100 26 
150 23 
200 24 

LSD(0.10)a NS
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Sulfur Rate and Source Response for Dry Bean  
Christian Terwillegar, Andrew Chomas, and Kurt Steinke, Michigan State University 

See soil.msu.edu for more information 

Location: Saginaw Valley Research and Extension Center Tillage: Conventional 
Planting Date: June 19, 2019 (Harvest 09/25/19) Row Width: 20-inch 
Soil Type: Clay Loan; 2.6% OM; 7.8 pH; 8 ppm P (Olsen);  
 124 ppm K 

Trts: See below 

Varieties: Zenith (black bean), Black Bear (black bean)  Population: 5 ½ in. spacing 
                 Viper (small red bean), Merlin (navy bean) Replicated: 4 replications 

S Rate 
(Total lb. S/A) 

Yieldb  
(cwt/A) 

 
NDVIc 

Nodule Countd 
(nodules/plant) 

CHECK 21.8 0.63 4.3 
25 S 22.1 0.61 3.2 
50 S 22.1 0.66 1.9 
100S 21.8 0.62 2.6 

LSD(0.10)a NS NS NS 
aLSD, least significant difference between means within a column at ( =0.10) 
bYield adjusted to 18% moisture. 
cNDVI data collection occurred on 18 Jul 2019. 
dAverage number of nodules on a per plant basis obtained 6 weeks after emergence. 

 
S Source 

(25 lb. S/A) 
Yieldb  

(cwt/A) 
 

NDVIc 
Gypsum 22.1 0.62 

AMS 20.4 0.62 
MESZ 19.8 0.57 

LSD(0.10)a NS 0.02 
aLSD, least significant difference between means within a column at ( =0.10) 
bYield adjusted to 18% moisture. 
cNDVI data collection occurred on 18 Jul 2019. 

 
Summary: Trial quality was fair to good. Treatments consisted of four dry bean varieties: Zenith 
(black bean), Black Bear (black bean), Viper (small red bean), and Merlin (navy bean). Gypsum
was utilized as the S source within the S rate study and was pre-plant incorporated at 0, 25, 50, 
and 100 lb. S/A.  For the S source study, gypsum, AMS (21-0-0-24), and MESZ (12-40-0-10-1) 
were utilized as S sources and pre-plant incorporated at 25 lb. S/A. Nitrogen was balanced to 60 
lb. N/A for all treatments in the form of pre-plant incorporated urea. Variety did not affect 
response to S rate or sources thus data were combined across varieties. Yield, NDVI, and 
nodulation counts were not affected by S rate in this study. Wet planting conditions and limited 
precipitation in August limited plant growth, development, and yield. NDVI responded to S 
source but no yield response occurred. Trial will repeated in 2020.  
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Manganese and Zinc Application in Dry Bean 
Kurt Steinke and Andrew Chomas, Michigan State University 

See soil.msu.edu for more information 
Location: Saginaw Valley Research and Extension Center Tillage: Conv., 20-in. row
Planting Date: June 19, 2019 (Harvest 9/25/19) K Rates: See below 
Soil Type: Clay loam; 2.6% OM; 7.8 pH; 8 ppm P (Olsen); 124 ppm K 

37 ppm Mn; 3.7 pm Zn
Population: 5 ½ in. spacing  

Variety: Zorro (black bean)  Replicated: 4 replications 

a LSD, 10). 
b Yield adjusted to 18% moisture.  

a LSD, least significant difference between means within  
b Yield adjusted to 18% moisture.  

Summary:  Trial quality was fair to good. Manganese was foliar applied using a 5% soluble Mn 
solution at rates of 1 lb Mn/A at 25 days after emergence and another treatment as 1 lb Mn/A at 
25 and 35 days after emergence (2 lb Mn/A total). Zinc was pre-plant incorporated using zinc 
sulfate at 5 and 10 lb Zn/A. All treatments received 60 lbs. N/A total as urea applied pre-plant 
incorporated. Critical soil test Mn concentrations for dry bean on mineral soils are near 6 ppm at 
a 6.3 soil pH and 12 ppm at a 6.7 soil pH. At the current soil test level of 37 ppm, a yield 
response to Mn was not expected. Under dry soil conditions such as those observed in July and 

Mn Trt.  
(Total lb. Mn/A) 

Yieldb 
(cwt/A) 

0 – Check 21 
1 (25 DAE) 22 
1 (25 DAE) 
1 (35 DAE) 

23 

LSD(0.10)a NS

Zn Trt.  
(Total lb. Zn/A) 

Yieldb 
(cwt/A) 

0 – Check 24 
5 25 
10 23 

LSD(0.10)a NS
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August 2019, Mn availability is reduced due to decreased rates of diffusion to the root and 
increases in the oxidized, less available form of Mn (Mn 4+). Despite some visual confirmation of 
Mn tissue deficiency during the dry mid-summer period, dry bean plants did not respond to the 
foliar Mn treatments at this location. Visual tissue deficiencies dissipated upon receiving rainfall.  
 
Critical soil test Zn concentrations for dry bean are near 2 ppm at 6.6 soil pH and 7 ppm at 7.0 
soil pH. At the current soil test level of 3.7 ppm, a yield response to Zn application was probable 
but not realized during the 2019 growing season at this location. Zinc is predominately 
transported within the rooting zone by diffusion, and the lack of sufficient mid-summer soil 
moisture coinciding with peak dry bean growth likely limited the effectiveness and uptake of the 
Zn fertilizer application. Due to the diffusive movement of Zn in the soil, banded Zn applications 
at planting are often preferred as compared to broadcast pre-plant applications. Both trials will be 
repeated in 2020. 
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Rhizoctonia Root Rot on Dry Bean 
 

Dr. Martin Chilvers and Janette Jacobs 
Michigan State University 

Department of Plant, Soil and Microbial Sciences 
 
The growing season of 2019 was a year for Rhizoctonia solani to rear its ugly head and 

cause plant death in a number of Michigan dry bean fields.  Symptomatic plant samples were 
collected by Dr. Jim Kelly, from fields located in Alpena, Huron and Saginaw counties showing 
single plants or areas with plant death.  Isolations from roots and lower stems resulted in 
recovery of Rhizoctonia solani from 15/20 plant samples. 

 
Pathogens such as R. solani and certain Pythium spp. are generally thought to be more of 

an issue during plant establishment, causing seed rot and damping-off of emerging seedlings, 
resulting in stand loss (Conner et al. 2014).  However, infection by R. solani can also result in the 
formation of stem cankers later in the growing season. In 2019, we saw these later symptoms 
develop, resulting in plant death before full maturity.   

 
The diversity of R. solani multinucleate anastomosis groups causing disease symptoms 

on dry bean has not been well studied. An anastomosis grouping study of R. solani isolates 
recovered from dry bean in the state of Ohio and the Democratic Republic of the Congo, 
identified AG-2-2 IIIB and AG-4, respectively (Muyolo et al. 1993).  A more recent study in 
Nebraska, identified the multinucleate AG-2-2, AG-4, AG-5 and the binucleate AG-K 
(Adesemoye et al. 2018).   Our group has conducted a five-year survey on the root rot pathogens 
associated with dry bean in Michigan, to date the following anastomosis groups have been 
identified (Table 1).  Thus showing the vast diversity of Rhizoctonia AG present in Michigan 
fields.  

 
Table 1.  The anastomosis groups of Rhizoctonia solani isolated from dry bean in Michigan from 
2014-2018. 

 
Anastomosis Group (AG) 
Multinucleate Rhizoctonia 

Frequency AG recovered (%)  

AG-2-2 109 (60%) 
AG-4 6 (3.3%) 
AG-5 24 (13.2%) 
AG-10 4 (2.2%) 
AG-11 5 (2.7%) 
Binucleate Rhizoctonia  
AG-A 19 (10.4%) 
AG-E 2 (1.1%) 
AG-F 2 (1.1%) 
AG-G 2 (1.1%) 
AG-K 6 (3.3%) 
AG-E 5 (2.7%) 
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Further work is ongoing to identify the genetic diversity associated with R. solani, 
evaluate seed rot and seedling pathogenicity across the genetic diversity, and determine the 
various edaphic and climatic conditions that influence distribution of this important soilborne 
pathogen.   

 
The root rot survey provided baseline information regarding the prevalence of critical 

soilborne pathogens associated with commercial dry bean production in Michigan.  These initial 
findings were published in Plant Health Progress 20:122-127. Jacobs et al., 2019, “Determining 
the Soilborne Pathogens Associated with Root Rot Disease Complex of Dry Beans in Michigan”.  
Below is a summary table of the survey indicating the number of field locations, counties and the 
number and percentages of root rot pathogens by major groups recovered.  

 
Table 2.  Number and percent of each root rot pathogen group isolated from dry bean by year 
and county, from 2014-2018 in Michigan. 

 
Year County Number 

of Sites 
Number 
of Plant 
Samples 

Number (percentage) of Isolates  

Fusarium 
spp. 

Rhizoctonia 
solani 

Oomycetes Total 
Number 

of 
Isolates 

2014 Ingham 1 34 10 (43.5) 5 (21.7) 8 (34.8) 23 

 Montcalm 4 46 32 (45.1) 22 (31.0) 17 (23.9) 71 

 Saginaw 1 34 10 (23.3) 31 (72.1) 2 (4.6) 43 

 Sanilac 1 1 1 (50.0) 0 1 (50.0) 2 

        

 Total 7 115 53 (38.1) 58 (41.8) 28 (20.1) 139 

        

2015 Gratiot 2 41 35 (67.3) 8 (15.4) 9 (17.3) 52 

 Huron 3 68 47 (43.5) 31 (28.7) 30 (27.8) 108 

 Ingham 1 10 7 (35.0) 4 (20) 9 (17.3) 20 

 Montcalm 3 97 45 (34.5) 41 (31.2) 45 (34.4) 131 

 Saginaw 4 89 52 (47.7) 19 (17.4) 38 (34.9) 109 

 Sanilac 1 20 14 (41.2) 14 (41.2) 6 (17.6) 34 
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 Total 14 325 200 (44.1) 117 (25.7) 137 (30.2) 454 

        

2016 Bay 2 20 35 (79.5) 7 (16.0) 2 (45.5) 44 

 Gratiot 1 10 10 (43.5) 8 (34.8) 5 (21.7) 23 

 Ingham 1 3 0 (0.0) 0 (0.0) 4 (100.0) 4 

        

 Total 4 33 45 (63.4) 15 (21.1) 11 (15.5) 71 

        

2017 Ingham 1 10 22 (88.0) 3 (12.0) 0 (0.0) 25 

 Montcalm 4 38 49 (52.1) 11 (11.7) 34 (36.2) 94 

 Tuscola 2 45 82 (76.7) 7 (6.5) 18 (16.8) 107 

        

 Total 7 93 153 (67.7) 21 (9.3) 52 (23.0) 226 

        

2018 Alcona 3 10 33 (70.2) 7 (14.9) 7 (14.9) 47 

 Presque 
Isle 

4 25 74 (76.3) 14 (14.4) 9 (9.3) 97 

        

 Total 7 35 107 (74.3) 21 (14.6) 16 (11.1) 144 

        

 
Phenotypic characterization has been conducted and is currently being analyzed to assess 

pathogenicity and virulence of these organisms on dry bean.   
 
In addition, collaborative efforts with Dr. Jim Kelly, Dr. Ali Soltani, and Dr. Karen Cichy 

have been undertaken to identify resistant markers using phenotypic selection to pathogens. In 
addition, field screening of germplasm to Rhizoctonia solani, Fusarium brasiliense, Fusarium 
oxysporum and Pythium ultimum was conducted to evaluate resistance under field conditions. 



         

Preharvest treatments for dry bean desiccation 
Christy Sprague, Gary Powell and Brian Stiles, Michigan State University 

  
Location:           Shiawassee County Tillage:          Conventional 
Planting Date:   June 29, 2019 Row width:    20-inch  
Replicated:        4 times Population:   105,000 seeds/A 
Varieties:          ‘Zenith’ black beans Desiccation date:  Sept. 24, 2019  

  
Table 1. Preharvest treatments on ‘Zenith’ black bean leaf, pod, and stem desiccation (%) 3, 7, 14 days 
after treatment (DAT). 
  7 DAT  
 Treatments 3 DAT leaf pod stem 14 DAT 

Homeplate (3% v/v) 70 ba 76 b 74 c 78 bc  88 b 
Homeplate (5% v/v) 71 b 79 b 74 c 78 bc 89 b 
Homeplate (7% v/v) 69 b 75 b 70 c 71 c 87 b 
Sharpen (1 fl oz) + MSO + AMS 82 a 96 a 99 a 93 a 100 a 
Gramoxone 3L (1.33 pt) + NIS 86 a 91 a 87 b 83 b  94 a 
Sharpen (1 fl oz) + Gramoxone 3L (1.33 pt) 
+ MSO + AMS 89 a 96 a 98 a 94 a 99 a 

Untreated 58 c 63 c 71 c 72 c 83 b 
a Means within a column with different letters are significantly different from each other. 
  
Summary: The objective of this research was to examine dry bean desiccation under challenging 
conditions by comparing popular desiccation treatments with a potential new option for dry bean 
desiccation, Homeplate. Homeplate (44% Caprylic acid:36% Capric acid) is a new non-selective organic 
herbicide. The research was conducted in Shiawassee County since many dry bean farmers in this area 
are always challenged with uniform dry down of beans. All preharvest treatments were applied when dry 
beans pods were at 70-80% yellow at 19 gallons per acre to insure good uniform spray coverage. Dry 
bean desiccation with Homeplate was not rate dependent. While this herbicide was not as effective as 
currently registered products, Homeplate did provide greater overall plant desiccation 3 DAT and 
greater leaf desiccation 7 DAT than the untreated control. While this may not be a replacement 
desiccation product for conventional dry bean growers, Homeplate may have a good fit as a desiccant 
for organic dry beans. Only slight desiccation differences were observed between the application of 
Sharpen and Gramoxone alone. These occurred mostly with pod and stem desiccation 7 DAT. While 
there was no difference when comparing Sharpen alone with Sharpen + Gramoxone in this trial, the 
benefits of adding Gramoxone to Sharpen have been observed in previous trials and this combination 
will also aid in the control of weeds that are present at application. In this trial we used the new 
formulation of Gramoxone 3L, that is why the use rate is different as compared with previous years 
where a 2 lb ai/gallon product was used. Additionally, keep in mind if you are using Gramoxone it is a 
Restricted Use Pesticide and that there are new requirements for training prior to its use. These 
requirements and more information on preharvest treatments for dry beans can be found in the 2020 
MSU Weed Control Guide (E-434). This research was supported by the Michigan Dry Bean 
Commission through the Michigan Department of Agriculture Specialty Crops grant.  
  

39



         

Preharvest herbicides for common lambsquarters desiccation in dry beans 
Christy Sprague, Gary Powell and Brian Stiles, Michigan State University 

  
Location:           Richville (SVREC) Tillage:          Conventional 
Planting Date:   June 19, 2019 Row width:    30-inch  
Replicated:        4 times Dates treated:    Sept. 16 (80% pods yellow) 
Varieties:          ‘Merlin’ navy beans                             Sept. 19 (+3 days) 

  

Table 1.  Effect of preharvest treatments on common lambsquarters desiccation (%). 
 Common lambsquarters 

 Treatments 7 DATa 14 DAT 
Homeplate (3% v/v) 4 deb 4 d 
Homeplate (5% v/v) 5 de 4 d 
Homeplate (7% v/v) 6 de 6 d 
Sharpen (1 fl oz) + MSO + AMS 8 d 6 d 
Gramoxone 3L (1.33 pt) + NIS 94 ab 94 a 
Valor (1.5 oz) + MSO 8 d 6 d 
Roundup (22 fl oz) + AMS 63 c 75 c 
Aim (2 fl oz) + MSO 3 de 5 d 
Sharpen (1 oz) + Gramoxone 3L (1.33 pt) + MSO + AMS 89 a 85 b 
Valor (1.5 oz) + Gramoxone 3L (1.33 pt) + MSO + AMS 83 b 79 bc 
Aim (2 fl oz) + Gramoxone 3L (1.33 pt) + MSO + AMS 96 a 96 a 
Sharpen (1 fl oz) + MSO + AMS fb.  
Sharpen (1 fl oz) + MSO + AMS 85 b 88 b 

Sharpen (1 fl oz) + MSO + AMS fb. 
Gramoxone 3L (1.33 pt) + NIS 86 b 88 b 

Gramoxone 3L (1.33 pt) + NIS fb.  
Sharpen (1 fl oz) + MSO + AMS 96 a 94 a 

Untreated 0 e 0 d 
a Abbreviations: DAT = days after treatment, MSO = methylated seed oil, AMS = ammonium sulfate, NIS = non-ionic 
surfactant  
b Means within a column with different letters are significantly different from each other 
 
Summary: This study was conducted to evaluate the effects of preharvest herbicide treatments on weed 
and bean desiccation. Dry bean desiccation (dry down) was uniform across all treatments including the 
untreated control, so bean desiccation could not be evaluated in this trial. Uniform dry down was likely 
due to drier conditions at SVREC as the beans matured. One new product that we examined was 
Homeplate (44% Caprylic acid:36% Capric acid) a new non-selective organic herbicide. This herbicide 
had very little effect on lambsquarters desiccation. Gramoxone alone, in combination, or in sequential 
applications were the most consistent for common lambsquarters desiccation. While these results were 
fairly consistent, we did observe some slight differences, depending on tank-mix partner. Over the years 
if you are trying desiccate weeds, including Gramoxone in preharvest treatment has been the most 
consistent. Please be aware if you are using Gramoxone there are new requirements for training prior to 
use. These requirements and more information on preharvest treatments for dry beans can be found in 
the 2020 MSU Weed Control Guide (E-434). This research was supported by the Michigan Dry Bean 
Commission through the Michigan Department of Agriculture Specialty Crops grant.      
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TABLE 5A – Weed Response to Herbicides
in Dry Edible Beans*

 ANNUAL BROADLEAVES    ANNUAL GRASSES    PERENNIALS

Preplant Incorporated
DUAL MAGNUM/PARALLEL 15 2 N N P F G P P N P E E E E E G G F N N N N G
EPTAM 8 2 P P G F F F F F F E E E E E E E G N N N F F
OUTLOOK 15 3a N N P G G P P N P E E E E E G G P N N N N F
PROWL H2O/PROWL 3 1 N N G P F P P F P E E E E E E E G N N N N N
PURSUIT 2 3 F F P E E P F F G P P F F F P P P N N N N F
SONALAN 3 1 N N G F G P P N P E E E E E E E G N N N N N
TRIFLURALIN 3 1 N N G N G N P N P E E E E E E E G N N N N N

Preemergence
DUAL MAGNUM/PARALLEL 15 2 N N P F G P P N P E E E E E G G F N N N N F
OUTLOOK 15 3a N N P G G P P N P E E E E E G G P N N N N F
PERMIT/SANDEA 2 3 F F F P E G P G E N N N N N N N N N N N N F
PURSUIT 2 3 P P P E E P F P G P P F F F P P P N N P N F
REFLEX 14 2 P P G E E G G P E N N N N N N N N N N N N N
SEQUENCEb 9/15 2 N N P F G P P N P E E E E E G G F N N N N F

Postemergence
ASSURE II/TARGA 1 1 N N N N N N N N N G G E E G E E E N N N E N
BASAGRAN/BROADLOOMc 6 2 E G F P P F E G E N N N N N N N N N N G N G
FUSILADE DX 1 1 N N N N N N N N N E G E E E E E E N N N G N
PERMIT 2 3 E G N P E G F G E N N N N N N N N P P P N E
POAST 1 1 N N N N N N N N N E G E E E E E E N N N F N
PURSUITd 2 3 F P P E E P F F E P P F P P P P P N N P N F 
PURSUITd + BASAGRAN 2/6 2 E G F E E F G G E P P F P P P P P N N G N G
RAPTORd 2 3 F F F E E P F G E F P F P P P P P N N P N P
RAPTORd + BASAGRAN 8 oz (4L) 2/6 2 G F F/G E E F G G E F P F P P P P P N N F N F 
                                        or 6.4 oz (5L)
RAPTORde + BASAGRAN 16 oz (4L) 2/6 2 E G G E E F E G E P P F P P P P P N N G N F
                                           or 12.8 oz (5L)
REFLEX 14 2 P F P G G E P P E N N N N N N N N N N N N N
REFLEX + BASAGRAN 6/14 2 E G F/G G G E E G E N N N N N N N N N N F N G
REFLEX + RAPTORe 2/14 3 F F F E E E F G E F P F P P P N N N N P N P
SELECT/SELECT MAX/ARROW 1 1 N N N N N N N N N E G E E E E E E N N N G N
VARISTO 2/6 2 E G G E E F E G E P P F P P P P P N N G N F

G E

control may be better under favorable conditions or poorer under unfavorable conditions.

a

black beans to Outlook.
b   Sequence is a premixture of Dual Magnum and glyphosate and should be used to control existing vegetation prior to planting dry beans. 

See Remarks and Limitations section.
c Control of hairy nightshade is good.
d Control of hairy nightshade Pursuit and Raptor is excellent.
e Common lambsquarters if not under drought stress.
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TABLE 5B – Dry Edible Bean Herbicides – Remarks
and Limitations

Annual grasses EPTC 2.25 1.25 qt 7EC • Apply preplant incorporated only.
 (Eptam)

ratings .
    • Incorporate immediately after application.
    • Eptam
    •  Prowl (pendimethalin), , or Sonalan should be 

tank mixed Eptam for additional broadleaf control, 
including lambsquarters. 

    •  Pursuit ,  
, or Sonalan for nightshade control.  

    •  Pursuit (2 oz) may also be applied preemergence after 
preplant incorporated applications of Eptam

, or Sonalan. See remarks for Pursuit. 
    •  A postemergence application of Basagran, Pursuit or Raptor 

may be necessary for additional broadleaf control. 
    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions.

Annual grasses pendimethalin 0.75  • Apply preplant incorporated only.
Annual broadleaves 
 OR  OR  ratings.
 2O)  1.6 pt 3.8CS • Incorporate immediately after application.
    •   provides better velvetleaf control than  or 

Sonalan. 
    •  Prowl should be tank mixed Eptam. Other measures 

may need to be taken for additional broadleaf control.  
    • Refer to label and Table 12 for crop rotation restrictions.

Apply preplant incorporated only.

     ratings.
    • Incorporate immediately after application.
    •  Sonalan should be tank mixed Eptam. Other 

measures may need to be taken for additional broadleaf 
control.

    • Refer to label and Table 12 for crop rotation restrictions.

Apply preplant incorporated only.
 (many)
     ratings.
    • Incorporate immediately after application.
    •  or 

Sonalan. 
    •  should be tank mixed Eptam. Other 

measures may need to be taken for additional broadleaf 
control. 

    • Refer to label and Table 12 for crop rotation restrictions.

    

Dry Edible Beans — Preplant Incorporated Only

  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Soil Applied

Annual grasses s-metolachlor 1.27  • May be applied preplant incorporated or preemergence.
 (Dual Magnum, EverpreX)
 OR  OR  ratings.
 (Dual II Magnum,  1.33 pt 7.64EC • PREPLANT INCORPORATED Dual Magnum minimizes the 
 
    •  DO NOT apply if soil is cracking and beans are in the crook 

stage.
    •  Reduce Dual Magnum rate to 1 pt/A on coarse-textured 

    •  Preemergence applications require rainfall for incorporation. 

    •  Dual Magnum
Outlook.

    •   or Sonalan can be tank mixed preplant 
incorporated for lambsquarters control.

    •  Pursuit (2 oz) can be tank mixed for nightshade and 
additional broadleaf control.  

    •  A postemergence application of Basagran, Pursuit or Raptor 
may be necessary for additional broadleaf control. 

    • DO NOT apply Dual Magnum
    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions. 

 dimethenamid-P 0.66 14 oz 6L • May be applied preplant incorporated or preemergence.
  (Outlook)
    • PREPLANT INCORPORATED Outlook minimizes the 

    •  DO NOT apply if soil is cracking and beans are in the crook 
stage.

    •  Reduce Outlook rate to 12 oz/A on coarse-textured soils 

    •  Navy and black beans are more sensitive to Outook 
applications than to Dual Magnum.

    •  Preemergence applications require rainfall for incorporation. 

    •  Outlook
than Dual Magnum.

    •   or Sonalan can be tank mixed preplant 
incorporated for lambsquarters control.

    •  Pursuit (2 oz) can be tank mixed for nightshade and 
additional broadleaf control.  

    •  A postemergence application of Basagran, Pursuit, or Raptor 
may be necessary for additional broadleaf control. 

    • DO NOT apply Outlook
    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions. 

(Continued on next page)
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Soil Applied (continued)

(continued)

Annual grasses metolachlor 1.3 1.33 pt 8EC • May be applied preplant incorporated or 
 (Parallel PCS)    preemergence.
    • Parallel PCS is a mix of the R and S-isomers of 

of these products provide similar activity to s-metolachlor 
 Parallel PCS may not 

provide the consistency, length of control or performance 

be increased to 2.0 pt/A to provide the same amount of 
s-metolachlor (the more active isomer) in the 1.33 pt/A rate 
of  (s-metolachlor).  

ratings.
    • See remarks and limitations for Dual Magnum.
    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions.

 glyphosate + 1.64 3 pt 2.25L • May be applied preplant or preemergence.
 s-metolachlor   • Sequence contains 0.9 lb a.e./A of glyphosate and 
 (Sequence)    1.2 pt/A of Dual Magnum.
 +  + • Sequence is best used to control existing vegetation prior 

Dual  
     Magnum.

     tolerance ratings.  

occur.
    •  DO NOT apply more than 3.5 pt/A on coarse textured soils 

    • Apply only one application per crop year.
    • Refer to label and Table 12 for crop rotation restrictions.

Annual broadleaves halosulfuron 0.023 0.67 oz 75DG • May be applied preplant incorporated or preemergence.
 (Permit/Sandea)
     ratings.
    •  Reduce the rate of Permit/Sandea to 0.5 oz/A on lighter 

    •  Permit/Sandea
conditions.

    •  Delayed maturity may result from applications of Permit/
Sandea.

    •  Dry bean varieties and classes vary in their tolerance to 
Permit/Sandea. From MSU research, CAUTION should be 

Permit/Sandea to kidney and black 
beans.

    •  Permit/Sandea Eptam for grass and 
additional lambsquarters control.

    •  Permit/Sandea
or Outlook for annual grass control.

    • Permit/Sandea
Permit/

Sandea application.
    • Refer to label and Table 12 for crop rotation restrictions. 

(Continued on next page)
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Soil Applied (continued)

(continued)

Annual broadleaves imazethapyr 0.031 2 oz 2L • May be applied preplant incorporated or 
 (Pursuit)    preemergence.

     ratings.
    • DO NOT use on sands or loamy sand soils.
    •  DO NOT apply Pursuit

    •  Delayed maturity may result from applications of Pursuit. DO 
NOT apply if planting is delayed and frost is likely to occur 
prior to maturity.

Pursuit may be applied. 
    •  Pursuit can be tank mixed and applied preplant incorporated 

Eptam plus  or Sonalan Dual 
Magnum or Outlook Dual Magnum 
or Outlook. Pursuit
nightshade.

    •  Preemergence applications require rainfall for incorporation. 

    • Pursuit
    •  Dry bean varieties vary in their sensitivity to Pursuit. Use 

ONLY on navy, black turtle, pinto, kidney, and cranberry 
beans. DO NOT use on DOMINO black or OLATHE pinto 
beans.

    •  DO NOT use if SUGAR BEETS, CUCUMBERS, CANOLA or 

soil bioassay.
    • Refer to label and Table 12 for crop rotation restrictions.

 fomesafen 0.25 1 pt 2L • May be applied preplant surface or preemergence.
  

ratings.
    • 

-

    •  Tank mixtures or sequential herbicide applications are 

    • 
Michigan. 

    •  DO NOT apply  or other fomesafen products to the 

    • The maximum use rate of 
    • Refer to Table 12 for crop rotation restrictions.
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Postemergence

Grasses
 (Assure II/Targa)    ratings. 

 crop oil concentrate  1%   4 inches).

application.
Assure II/Targa application and dry 

bean harvest.
    •  Assure II/Targa Basagran for foxtails 

and barnyardgrass. Increase the Assure II/Targa rate by 2 oz.
Pursuit and Raptor are not recommended 

    •  Assure II/Targa (10 oz/A) plus crop oil concentrate (1% v/v) 

6-10 inches tall. A sequential application of 7 oz/A may be 
needed  14-21 days later.

    • Refer to label and Table 12 for crop rotation restrictions.

 (Fusilade DX)     ratings.
 +  + • Apply 6 oz/A of Fusilade DX to control volunteer corn.

Fusilade DX application and dry 
bean harvest.  

control of perennial grasses.
Pursuit and Raptor are not recommended – 

    •   DO NOT apply more than 48 oz/A of Fusilade DX per  
season.

    •  Refer to label and Table 12 for crop rotation restrictions.

 (Poast)    ratings.
 +  + • Reduced rates of Poast
 crop oil concentrate  1 qt  barnyardgrass, green and giant foxtail, and fall panicum
 +  +  l are ess than 4 inches tall and the target species.  

application.
Poast application and dry bean 

harvest .
    •  Poast

grass herbicides for perennial grass control. 
Pursuit and Raptor are not recommended— 

    • Refer to label and Table 12 for crop rotation restrictions.

(Continued on next page)
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Postemergence (continued)

(continued)

Grasses
     ratings.
 +  + • Reduced rates of  (4-5 oz/A) or Select Max 

 OR  OR • The addition of ammonium sulfate at 2.5 to 4 lb/A has been 
 (Select Max)
 +  +  quackgrass, rhizome Johnsongrass, volunteer cereals, and 
 surfactant  0.25%  volunteer corn.  

application.

    •  or Select Max
Basagran. Increase the  rate to 8-10 oz/A 
and the Select Max
concentrate (1% v/v).

Pursuit and Raptor are not recommended— 

    •   (8-16 oz/A) plus crop oil concentrate (1% v/v) 

4-12 inches tall. A sequential application of 8 oz/A may be 
needed 14-21 days later. Sequential applications of Select 
Max (12 + 12 oz/A) are needed to control 4 to 12 inch 
quackgrass.

    • Refer to label and Table 12 for crop rotation restrictions.

Annual broadleaves
 (Basagran/Broadloom)    ratings.

 Basagran 5L
 +  + •  Beans MUST HAVE one fully expanded trifoliate before
 crop oil concentrate  1 qt  application. 

    •  DO NOT apply if dry beans are under stress from herbicide 

    •  For improved velvetleaf control 28% liquid nitrogen (2-4 
qt/A) or ammonium sulfate (2.5 lb/A) can be used INSTEAD 

common lambsquarters are present, a crop oil concentrate 
must also be included.

    •  Split applications of 1 pt + 1 pt (4L) or 0.8 pt + 0.8 pt (5L) 
plus crop oil concentrate (1 pt + 1 pt) can be used for more 

tall, and make second application 10-14 days later.
    •  For CANADA THISTLE and YELLOW NUTSEDGE control, 

apply sequential applications of 1.5 pt + 1.5 pt (4L) or 1.2 

inches. Make second application 7-10 days later.

    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions.

(Continued on next page)

47



  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Postemergence (continued)

(continued)

Annual broadleaves
 (Permit)    ratings.

    •  Permit
broadleaf and grass control. 

    •  Dry bean varieties and classes vary in their tolerance to 
Permit. From MSU research, CAUTION should be taken 

    • DO NOT use on adzuki beans.
Permit 

application.
    • Refer to Table 12 for crop rotation restrictions.

 (Pursuit)    ratings. 

 surfactant  0.25% • Beans MUST HAVE one fully expanded trifoliate before 
     application.

    • Apply Pursuit
    •  DO NOT add 28% liquid nitrogen (2.5% v/v) or ammonium 

sulfate (2.5 lb/A) unless at least 8 oz of Basagran 4L is add-
ed to “safen” this application.

    •  Increase the rate of Basagran
Pursuit to control common 

    •  Delayed maturity may result from applications of Pursuit. DO 
NOT apply if planting is delayed and frost is likely to occur 
prior to maturity.

    •  Dry bean varieties vary in their sensitivity to Pursuit. Use 
ONLY on navy, black turtle, pinto, kidney, and cranberry 
beans. DO NOT use on DOMINO black or OLATHE pinto 
beans.

    •  DO NOT use if sugar beets, cucumbers, canola or tomatoes  

    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions.

(Continued on next page)
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Dry Edible Beans — Postemergence (continued)

(continued)

Annual broadleaves
 (Raptor)    ratings.

 bentazon 0.25 8 oz 4L • Beans MUST HAVE one fully expanded trifoliate before 
 (Basagran)  OR  application.

 +  +  • DO NOT apply if planting is delayed and frost is likely to
 crop oil concentrate  1%   occur prior to maturity.
 +  + •  Apply Raptor
 ammonium sulfate  2.5 lb  ionic  surfactant (0.25% v/v).

Basagran must be tank 
Raptor, if ammonium sulfate (12-15 lb/100 gal) or 

28% liquid  nitrogen (2.5% v/v) are added. Basagran “safens” 
this application.

    •  Increase the rate of Basagran
Raptor to control common 

common lambsquarters (less than 2 inch tall).

    •  DO NOT use the combination of Raptor + Basagran on 
adzuki beans. Basagran
beans.

    • Refer to label and Table 12 for crop rotation restrictions.

     ratings.

 surfactant  0.25%   or less and eastern black nightshade 2-inches or less.

0.5 pt/A of .
    •  Beans MUST HAVE one fully expanded trifoliate before 

application.
    •  A non-ionic surfactant at 0.25-0.5% v/v or a crop oil concen-

    • Basagran, Raptor, or Pursuit.  
 + Basagran. ONLY 

Raptor 
or Pursuit. DO NOT add AMS or 28%N.

    • 
Michigan.

    •  DO NOT apply  or other fomesafen containing 

    • Refer to Table 12 for crop rotation restrictions.

 
 imazamox    ratings.
 (Varisto)   • Varisto
     (5L) of Basagran Raptor.

 crop oil concentrate  1% • Beans must have one fully expanded trifoliate before
 +  +  application.

    • DO NOT use on adzuki beans.
    • Refer to label and Table 12 for crop rotation restrictions.
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Preharvest
 (many)    hinder harvest.
 +  + • Not all glyphosate products are labeled for Preharvest 
 ammonium sulfate  17 lb/100gal  application in dry edible beans. Consult product labels for 
      legal applications. Roundup branded products, Duramax, 

 and Traxion are some 
     glyphosate products that are currently labeled. 
    • DO NOT use glyphosate for vine desiccation — residues 
     of glyphosate have been found in harvested beans if 
     applications are made too early.

hard 
dough stage (30% moisture or less).

     glyphosate, consult your buyer prior to using glyphosate as  
     a preharvest herbicide treatment.
    •  Glyphosate applications should be made at least 7 days 

before harvest.
    • ONLY one application should be made per year.  

    •  DO NOT feed treated vines and hay from these crops to 
livestock.  

 paraquat 0.3-0.5 1.2–2 pt 2SL • Gramoxone is a restricted-use pesticide.
 
 +  +  training prior to use of  The paraquat training
 surfactant  0.25%  

     beans) or 30% (vine-type beans) of the leaves are still green. 

concentrate at 1% v/v

 

of the higher rate of 
-

age. DO NOT exceed 2.0 pt/A of .

 paraquat 0.5 1.33 pt 3SL • Parazone is a restricted-use pesticide. 
 (Parazone)
 +  +   prior to use of  The paraquat training course can  

    • Parazone contains the same active ingredient as

     concentration.
    • See the Remarks and Limitation section for Gramoxone  

.

Table 5C – Preharvest Treatments in Dry Edible Beans

  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

(Continued on next page)
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  Rate lb/A
Weed Controlled Herbicide a.i. Formulation/A Remarks and Limitations

Preharvest Treatments in Dry Edible Beans (continued)

(continued)

Preharvest
 
 +  +  beans) or 30% (vine-type) beans of the leaves are still green.
 methylated seed oil  1% •  can be applied at rates up to 2 oz/A.
 +  + •  Dry beans can be harvested 2 days after application. 

     desiccation activity.
    • 

livestock.
    •  Refer to label and Table 12 for crop rotation restrictions.  

is frozen.

 (Valor)

 (Valor EZ)  1.5 oz 4L  (bush-type beans) or 30% (vine-type beans) of the leaves
 +  +  are still green.  
 methylated seed oil  1 qt • Valor/Valor EZ can be applied at rates up to 2 oz/A.
    •  Dry beans can be harvested 5 days after Valor application.  

desiccation activity.
    •  Dry bean desiccation is similar to that from Gramoxone and 

broad.
    •  Valor

Valor 
can be trapped in poly-tanks and hoses if not adequately 
cleaned.

    •  Crop rotation restrictions are dependent on rainfall, Valor use 
rate and tillage. 

    •  Rotation restrictions for 2 oz or less of Valor/Valor EZ are 

bean and barley may be planted after 3 months, and alfalfa, 
oats and sugar beets may be planted after 4 months if the 
ground is tilled prior to planting or 8 months if no tillage is 

Valor preharvest treatment 

Valor
occur on sandier soils. 

    • Refer to label and Table 12 for crop rotation restrictions.

 (Aim)    
 +  +  beans) or 30% (vine-type beans) of the leaves are still green.
 methylated seed oil  1% v/v • Aim , glyphosate, 
     Gramoxone, or Valor for dry bean desiccation.

Gramoxone
dry bean desiccation and is needed to improve the spectrum 

    •  Thorough spray coverage is required – sequential 
applications may be needed.

     • The preharvest interval is 0 days for Aim alone. 
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