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Optimization of Fertilizer Rate Recommendations for Michigan Dry Bean
Growers: Strengthening Economic and Environmental Sustainability

Scott Bales, MSU Dry Bean Specialist &
Joe Cramer, MBC Executive Director

In 2020 the Michigan Bean Commission was awarded a grant from the Michigan
Department of Agriculture and Rural Development through the USDA Specialty Crop Block
Competitive Grant Program. This project was titled: ‘Optimization of Fertilizer Rate
Recommendations for Michigan Dry Bean Growers: Strengthening Economic and
Environmental Sustainability. This work was the continuation and expansion of trials
performed in 2020 under a previous Specialty Crop Block Program Grant. Objectives of this
project were to: (1) Validate and optimize nutrient requirements of the major market classes
grown in Michigan; (2) Provide substantiated grower guidelines for application of macro (N,
P, K) and micro nutrients (Zn and Mn) based on the physiological needs of the plant with
particular emphases for Phosphorous containment, carry over management, application
method, and end use nutrient content; (3) Establish cover crop recommendations for use in
dry bean systems based on nitrogen retention/fixation, weed control, disease management,
and dry bean yield; (4) Provide optimum nitrogen requirements important to minimize plant
canopy growth to assist with white mold proliferation, particularly in narrow row systems;
(5) Establish continued grower education of fertilizer application rates that include
knowledge of soil fertility and crop rotations and carry over management; (6) Publish
fertility requirements and management strategies for distribution to bean growers in
Michigan.

Season Summary: Planting conditions for the 2021 dry bean crop were very good. The state of
Michigan received below average rainfall in the months leading up to dry bean planting in June,
this resulted in low levels of soil moisture at planting compared to a 5-year average. However,
moisture was sufficient for planting and germination of the 2021 dry bean crop. Into late June and
July isolated heavy rainfall events caused crop injury in central and western Michigan, however
the eastern production region of Michigan was largely spared from these damaging weather
events.

As the dry bean crop progressed into July and August timely rainfall was conducive for
pod set and seed fill. A limiting factor through midseason was periodic stretches of very hot
weather that caused blossom abortion on the very uppermost branches of some dry bean plants.
However, this hot weather limited yield reductions from white mold infection that could have
increased in severity under cool-wet conditions. The hot weather facilitated an early harvest
starting in late August and nearly complete by October 1. In general dry bean yields were
average to above average with excellent quality.

We would like to thank all cooperators that hosted trials in 2021. Without their assistance

this research would not be possible.

Thank you,

Secott Bales & Joe Cramer



2021 Michigan Dry Bean Performance Trials Canning Report

Introduction: One hundred fifty (150) lines from 12 market classes were tested across six
locations (Table 1) in 2021. In each table documenting the results, you will find agronomic
information such as plant maturity and disease tolerance. Plant maturity is rated visually in days
after planting (DAP) across all locations. Lodging is evaluated on a scale of 1 to 5, witha 1
indicating that the entry was completely erect in the field at harvest and a 5 indicating that the
entry was flat on the ground with stems and pods touching the soil surface. White mold infection
was recorded in Huron County by calculating the percent of infection on each replication
(number infected/total stand)*100). In 2021, white mold incidence was evaluated at the Huron
County location due to adequate disease pressure. White mold was not present in either location
where Kidney bean testing was conducted (Montcalm or SVREC), and was not, therefore,
evaluated in 2021.

Yield results are presented in pounds per acre (Ib. A™?) adjusted to 18% moisture for all locations.
Small and medium seeded beans were tested in Bay, Huron, Sanilac, and Tuscola counties. Large
seeded beans were tested in Montcalm and Tuscola counties (SVREC). Yield is presented
combined across all locations in 2021 unless production systems differ (irrigated vs. dry land);
representing a one-year average across all locations. When possible, this combining is also done
for two- and three-year averages across locations and years. For example, a three-year average of
navy bean yields includes data from 2019, 2020, and 2021 at four locations per year (12 site
years).

At the bottom of most columns, you will find the trial average (mean), least significant
difference (LSD), and coefficient of variation (CV) for the data within that column. To assist in
the evaluation of these results the entry with the highest numerical yield in each column (trial
and year) is followed by two asterisks (**). However, entries that are not significantly different
from the highest yielding entry are followed by one asterisk (*). This means that if an entry is
followed by either one or two asterisks, there is no evidence that the entries differed for that
given trait.

Field Trial Methods: Dry beans were seeded in four row plots (20” rows) that measure 6.6’
wide by 20’ long. Each entry is replicated four times within the trial. All trials were designed as
a randomized complete block (RCB). Trials received industry standard seed treatments,
fertilization, and weed control applications at labeled rates. White mold fungicides were not
applied to any location.

The absence of fungicide allows the evaluation of a variety’s natural tolerance or avoidance to
white mold when the disease is present. Yield data is obtained by direct harvest for small- and
medium-seeded beans. Large seeded beans are pulled by a two row Pickett bean puller and then
mechanically thrashed to prevent harvest loss. Following harvest, samples are cleaned, weighed,
and moisture tested. Questions regarding the 2021 performance trials or suggestions for 2022
should be directed to Scott Bales at 989-262-8550, ext. 2 or balessco@msu.edu.


mailto:Balessco@msu.edu

Table 1. Trial location, grower co-operator, planting date, nitrogen application rate,
nitrogen application method, total accumulated growing degree days (GDD), and total

precipitation
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Bay Weiss Farms 31-May 53 Broadcast 2229 13.3"
Huron Gentner- 11-June 42 2X2 1967 14.2"
Bischer Farms
Sanilac Keinath Farms 5-June 53 2x2 2243 15.9"
Tuscola SVREC 6-June 42 Broadcast 2308 15.9"
(Kidney beans)
Tuscola Zimmer Farms 4-June 42 2X2 2347 17.1"
(Small and
medium seed)
Montcalm Waldron 3-June 42 2x2 2274 17.6" +
Farms Irrigation

*Weather data retrieved from the nearest Michigan Automated Weather Network (MAWN) and
the Enviro-weather Program station nearest to the trial. All weather data is from the day of
planting to October 1. Growing degree days were calculated using the following equation:
((MAX + MIN)/2)-50

Table 2. Soil test information from the six county locations, including organic matter
(%0OM), pH, and cation exchange capacity (CEC). All macro- and micronutrients were

sufficient for dry bean production.

Location OM (%) Soil Type pH CEC

Bay 2.6 Sandy Clay 6.8 10.9
Loam

Huron 2.8 Loam 7.6 12.1
Sanilac 3.3 Clay Loam 7.6 115
Tuscola (Kidney 2.5 Clay Loam 7.7 16.8
beans)
Tuscola (Small and 3.6 Clay Loam 7.6 16.6
medium seed)
Montcalm 2.3 Sandy Loam 6.3 7.6

Canning Quality: All 150 lines tested were sampled from both the Huron and Bay county

locations and processed utilizing the following methods: Prior to processing dry beans were
moisture tested and subsampled to create discrete samples for individual cans. Each can was
filled with 115 grams of dry matter for all small and medium seeded market classes. Kidney
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and Cranberry beans were filled to 100 grams of dry matter per can. Moisture levels prior to
soaking ranged from 11.7-17.5% averaging at 13.8% across all cultivars tested. Following
subsampling dry beans were transferred to the Food Processing and Innovation Center (FPIC)
an MSU facility in Okemos, MI. At FPIC two days of sample processing took place in 2021.
Dry beans were soaked and blanched by market class according to the protocol in Table 3. All
soaks also include 100ppm of calcium chloride (CaClz). Immediately following blanching,
samples are transferred to individually identifiable cans (size 307x407) and filled with brine at
200 F. Brine is a mixture of tap water, 1.5% sucrose (sugar), 1.2% sodium chloride (NaCl)
(salt), and 0.005% CaClz. Cans are then seamed and individually inspected to ensure seam
quality prior to thermal processing. Cans are loaded in approximately 400 can batches and
transferred to an ‘Allpax’ retort. Thermal processing parameters are set for a 19 minute cook
cycle at 250 F with one rotation during cool down. Following cool down samples are returned
to storage for approximately 4 weeks prior to opening and evaluations to allow for
equilibration.

Table 3. Dry bean soaking and blanching protocol by market class.

Class Overnight Soak 125°F Blanch 200°F
Navy - 30 min 5 min
Black - - 90 sec
Great northern - 30 min 15 min
Pinto Yes - 5 min
Small red - 30 min 15 min
Pink - 30 min 15 min
Dark red kidney Yes - 5 min
Light red kidney Yes - 5 min
White kidney - 30 min 15 min
Cranberry Yes - 5 min
Yellow - 30 min 15 min

Evaluations: In early 2022 a public meeting was held for the evaluation of all lines tested. Cans
were opened and scored by a 15 member panel of trained evaluators. Trained evaluators scored
all market classes visually on a scale from 1-5. This scoring system has been created and validated
by USDA researchers located at MSU who are also involved in the training of evaluators, and
the in-person evaluations that were done in 2022. It is also important to note that these evaluations
were performed using a blind evaluation in 2022 to eliminate the possibility of any inherent bias.
Table 4 documents this established scoring system based on physical characteristics of the
processed sample for all market classes besides black beans. Black beans are scored using a very
similar system except color is rated independently from general appearance on a 1-5 scale as this
is a key trait in black beans.




Table 4. General appearance scale used for scoring all market classes except for black beans.

I Brine Free
Category | Score | Bean Splitting Clarity | Starch/Clumps Color
. Excellent color
Excellent None Very Little .
Appearance S (90% intact) Very Clear Starch/Clumps (exceeds industry
standard)
Very Good Moderately Moderately | Moderately little Very go_od color
Appearance 4 Intaqt Clear starch/clumps (meets industry
(70-89% intact) standard)
Neither . .
Average Average Neither Little
Appearance 3 (60-69% intact) ri!far nor Much Average Color
Cloudy
Moderately .
Poor Broken Moderately Moderatgly Poor colqr (a little
2 . Many/Big darker or lighter than
Appearance (badly split but Cloudy .
; Starch/clumps industry standard)
holding together)
Severe Unacceptable color (a
LXlacceptable 1 (Seeds blown | Very Cloudy Very Big lot darke:r or lighter
ppearance apart) Starch/Clumps than industry

standard)




Table 5. Navy bean agronomic, yield results, and canning results.
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Apex 92 25 36* | 2028 2827 2632 4.2 4.0 2111.2
Argosy 92 2.0 33* | 3028 2734 2671 36 4.0 1982.8
Armada 90 2.0 48 3108 2883* 2686 3.9 3.9 2214.0
Blizzard 90 16 61 3120%  2036* 2742 4.0 4.1 2240.6
HMS Bounty 91 13 21%* | 3130 3041* 2728 3.8 4.2 2471.7
HMS Medalist | 92 2.0 51 3011* 2085 2785 3.8 4.7 2416.5
Liberty 91 1.9 49 | 3233** 3094** 2088** 36 4.4 2560.7
Merlin 92 1.8 43 2560 2579 2413 3.1 3.8 2632.6
Nautica 89 2.1 39* | 3052* - 2575 4.3 4.4 2544.3
Rogue 90 3.1 60 3149% 2842 - 4.6 4.6 2400.6
Shock 90 2.4 61 2967 2705 - 3.7 2.9 2007.9
Valiant 90 1.7 55 2821 2793 2569 4.3 4.3 2575.4
Victory 89 2.0 49 3158* 3071* 2874* 3.9 4.0 2176.5
Vigilant 88 14 41 2804 2678 - 4.0 4.0 2064.1
12039 92 2.2 57 2943 2852 2761 33 3.9 2235.2
14068 91 18 67 2768 2837 2639 4.6 3.8 2126.3
14078 91 17 56 2840 - - 3.3 3.3 2083.8
14084 90 1.8 48 2838 2838 2524 36 4.2 2338.6
EX1802-N 86 1.0 36* | 2270 2357 - 4.6 4.1 2305.2
EX1803-N 87 13 41> | 2298 2414 - 4.1 3.8 2118.9
EX1804-N 88 13 29 | 2868 2555 - 3.3 3.8 2200.9
N18103 88 1.7 27* | 3038* 2852 - 3.4 3.8 2369.3
N19226 89 1.9 39* | 2794 - - 2.8 3.2 2834.8
N19246 90 1.9 42 3224% - - 3.3 3.8 2373.7
N19253 90 16 44 2825 2864 - 3.9 4.2 2473.7
N19285 90 2.7 66 2685 2555 - 4.4 4.1 19115
N20388 90 1.3 53 2901 - - 4.1 4.0 2059.2
N20404 88 11 30* | 3191 - - 3.4 41 2276.4
SV1893GH 90 2.0 66 3135*  2903* 2462 3.9 4.2 23473
MEAN: 90 1.8 459 | 2916 2791 2671 3.8 4.0 22915

LSD (0.05) : 19.2 289 221 122 - -

CV: 04 | 165% 18.7% 13.7% - -

**Highest yielding variety within column

*Yield not statistically different than the highest yielding variety within column



Table 6. Black bean agronomic, yield and canning results.
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Ace 88 14 56 2954 33(26)* 27(25) 2179.1
Adams 91 1.9 41 3256*  3318** 31(30) 35(28) 20137
Black Bear | 93 1.9 53 2881 2837 2661 23(1.8) 26(20) 21649
Black Tails 91 18 52 2800 2846 2631 35(33) 3.4(27) 2057.0
Black Beard 91 1.7 54 3065 3025 2836  37(43) 3.6(45) 19177
Eclipse 87 13 55 2642 2632 31(27) 37(3.1) 20546
ND Twilight| ~ 86 25 76 27 2486 26(31) 34(7) 18222
Nimbus 91 18 41 3006 3294*  3091**  93(24) 3.0(25)  1967.0
Spectre 93 1.9 28* 3009 3152* 2872* 177 26(28) 21186
Zenith 91 15 35* 3186* 3011 2136 33(46) 3.6(4.8  1900.1
Zorro 91 1.4 34* 3069 2938 2105 41(34) 38(35) 19336
14531 91 1.8 47 2873 3.6(33) 3.0(3.1) 23128
15610 92 1.5 53 2943 2913 2774 44 (3.7) 34(33) 22417
15619 92 1.9 67 2705 3001 2121 4245) 35(4.0) 23294
16590 93 1.7 52 3175*  3092* 30(3.2) 28(34) 22082
16648 91 2.0 54 3077 2953 35(2.7) 28(27) 20364
17715 90 1.9 55 3187* 2954 38(37) 37(40) 20413
17751 90 13 40 3201*  3248* 31(2.6) 33(20) 19049
B19309 90 16 37> 3218* - 35(3.7) 36(3.3) 20788
B19330 89 1.7 58 3085 2997 3.8(44) 3.6(3.6) 1949.8
B19344 90 15 38* 3303*  3217* 33() 36(47) 20340
B20547 90 16 19** | 3375* - 41(41) 32(47) 18785
B20591 89 1.7 30* 3466** - 3.7(36) 35(34) 1994.1
B20597 89 1.2 26* 3090 - 3.2(35) 25(3.4) 18527
B3036381 91 2.2 50 2918 2894 37(44) 36(4.2) 2086.3
BL1726-2 88 1.2 33* 3153 - 40(43) 4.0(4.4) 19059
MEAN: 90 17 45.6 3047 2973 2782  3.4(35) 3.4(34) 2037.8

LSD (0.05) : - - 195 305 267 250 - - -

cv: - ] 36.0% | 165%  21.0%  26.7% - -

**Highest yielding variety within column

*Yield not statistically different than the highest yielding variety within column
& Canning scores for black beans are notated as general appearance followed by color. Example:

appearance (color)



Table 7. Small Red and Pink bean agronomic, yield, and canning results.
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Cayenne 89 2.0 50 2954 2727 2583 3.7 3.9 1294.6
Rosetta 90 1.6 40 2891 - - 2.4 2.9 12385
Ruby 89 2.8 77 2495 2590 2363 2.8 3.6 1644.0
Viper 85 1.6 53 2917  2963**  2830** 2.3 3.2 1639.3
16686 89 2.3 66 3130%*  2894* 2557 3.2 3.7 12728
17837 90 1.6 65 2922 2794 2506 2.2 2.9 1325.4
17839 91 2.0 44 2745 2764 2419 3.3 3.7 1488.6
17875 88 2.3 44 3035* - - 2.9 3.6 12425
R17604 89 1.7 30% 3037* 2765 2598 4.2 4.4 1435.0
R20627 89 1.3 2% 3075* - - 3.4 3.8 1353.6
R20667 87 1.3 27* 3076* - - 3.8 4.1 1369.1
S$18904 88 1.4 42 2700 2584 - 2.1 2.4 1145.2
MEAN: 89 1.8 46.9 2915 2760 2551 3.0 3.5 -
LSD (0.05):| - - 13.0 172 147 169 - - -
CV: - - 23.7 17.5%  176%  19.7% - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column



Table 8. Pinto bean agronomic, yield, and canning results.
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Charro 88 20 57* 2910 3069* 2716** 3.0 29 11335
LaPaz 85 20  53* 2899 2908  2562* 2.6 3.8 12609
ND Falcon 90 20  57* 2391 2453 - 27 34 12464
ND Palomino| 91 3. 72* 2920 2759 - 3.7 40 12252
Windbreaker | 84 3.3 79.0 2561 2430 - 26 27 1113.0
P19103 92 32  52** | 3335%*%  3171** - 3.9 33 13547
P19713 87 1.6  58% | 3072* - - 33 30 12576
SV6139GR 85 17  67% | 3177*  3000* - 21 27 11611
MEAN: 88 24 139 | 2908 2827 2639 28 3.1 1219.0
LSD (0.05) : - - 5.0 316 202 256 - - -
CV: - - 18.8%| 17.5% 167  283% - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column

10



Table 9. Great Northern bean agronomic, yield, and canning results.
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Aries 85 2.5 69 2286 2302 2153 2.6 3.0 13713
Draco 85 2.2 51* 2483 - - 2.4 3.3 1364.2
Eiger 88 2.3 44% 2053  3149* 2919** 3.2 3.6 1429.3
ND Pegasus | 87 1.8 37%* 3373**  3223%* - 2.8 3.4 1335.0
Powderhorn | 84 1.8 48* 2659 2554 2300 3.7 4.0 1327.1
Virgo 89 2.3 49* 2945 2764 - 3.2 3.3 1309.3
14164 86 1.6 51* 2294 - - 4.1 4.2 1133.1
G19611 90 2.3 39* 3194* - - 2.3 2.4 1248.6
G19613 86 1.8 44% 3180* - - 2.6 3.0 12112
MEAN: 87 2.0 47.9 2819 2798 2457 3.0 3.4 1303.2

LSD (0.05) : - - 16.2 231 247 206 - - -
CV: - - 28.0% 13.9% 21.3% 24.7% - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column
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Table 10. Cranberry bean agronomic, yield, and canning results.
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AAC Scotty 97 3.0 - - - - 2.1 23 716.1
Amaranto 83 2.7 2765 3011* | 1961 1664 2.1 11 692.7
Bellagio 83 3.0 2323 2550 | 2296 1918 3.6 3.2 752.2
Chianti 84 2.0 2709 2942 - - 2.9 2.4 773.7
Etna 81 2.2 3141* 3267**| 2197 1721 1.4 1.9 7348
Jester 85 2.2 2820 2867 | 2507*  2130* 1.3 13 724.2
Vero 85 2.7 2934* 2975 | 1947 - 1.8 1.6 757.4
16756 89 2.2 2768 - 1911 - 3.8 41 894.1
16758 83 2.2 2900 - 1948 - 3.1 2.9 894.4
16760 82 2.7 3168* 3152* | 2138 1855 1.8 1.9 744.0
16764 81 4.0 2875 2842 | 2235*  1964* 1.4 2.1 770.4
16775 84 1.5 2520 2704 | 1994 1663 3.3 3.6 896.7
16776 84 15 - - - - 4.1 3.7 843.4
16816 83 2.5 2848 - 2003 - 2.0 13 835.1
151093 83 2.5 3177** 2947 | 2519**  2166** 1.8 1.7 758.3
MEAN: 84 2.4 2842 2926 | 2138 1890 2.4 23 7858

LSD (0.05): | - - 265 260 202 237 - ) -

CV: - - 11.2% 13.1% | 16.3%  16.8% - - -

**Highest yielding variety within column

*Yield not statistically different than the highest yielding variety within column
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Table 11. Light Red Kidney bean agronomic, yield and canning results.
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Big Red 81 25 2888* 2701* 2247* 1938 2.0 13 7224
Eg‘;f;m'a 80 2.7 2858* 2691* 1949 1462 16 14 709.0
Clouseau 85 3.2 2848* 2687* 2381* 1713 2.4 13 709.1
Coho 84 22 2522 2525% | 2512%% 2203 24 32 9306
Pink Panther| 83 2.5 2981* - 2106 - 1.6 1.6 682.9
Red Dawn 79 27 3030%* 2781** | 2205 1985 22 13 7530
Ronnie's Red| 85 1.7 2131 2395 2498* 2188 2.2 26 6784
Rosie 86 22 1845 - 2052% - 23 22 7898
11413 86 3.2 - - - - 1.7 13 7240
15916 84 35 - - - - 18 11 7550
15923 84 2.2 - - - - 2.4 13 6867
16998 84 2.0 - - ; ; 1.9 17 666.1
161082 84 2.0 - - - - 17 19 6787
K17703 85 2.0 2568 2443 2512%  2812%* 2.4 21 8165
K19610 83 2.2 - - - - 3.6 34 8810
K20734 85 17 - - - - 23 27 7378
K20743 86 17 - - - - 2.6 32 7880
MEAN: 84 2.4 2629 2603 2306 2043 22 20 7516

LSD (0.05) : - - 368 322 345 342 - ; )
cVv: - - 16.7% 23.5% 154%  22.0% - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column
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Table 12. Dark Red Kidney bean agronomic, yield and canning results.
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Dynasty 85 2.2 | 2955%  3008**| 2519%*  2223* 2.4 3.0 725.3
Epic 81 22 | 2713*  2750* | 2162 2019 2.4 2.8 735.7
Gallantry 84 2.5 - - - - 2.6 2.7 763.7
Montcalm 86 25 | 2675  2793* | 2406* 2064 3.1 2.6 7915
Rampart 83 2.2 | 2755 2688 | 2361* 2070 2.8 2.3 839.5
Red Cedar 85 27 | 2721 2592 | 2195 2066 2.3 2.4 853.6
Red Hawk 85 3.0 | 2738* 2916* | 1771 1754 2.9 2.2 816.0
Red Rover 85 2.7 2565  2759* | 2173 1926 3.6 3.1 736.2
15977 85 2.7 | 2731 - 2359* - 2.9 2.6 707.7
15978 86 2.0 1896 1906 | 2169  2278** 3.9 2.9 878.7
151011 81 3.8 | 3045%* 2967* | 2152 2008 2.8 2.2 910.8
161156 84 2.2 | 3006* - 2360* - 3.1 2.9 889.4
161164 84 25 | 2774* - 2221 - 3.1 2.9 848.7
181017 85 2.2 | 2850* - 2259* - 4.1 3.6 779.1
181020 84 3.0 - - - - 2.4 2.6 733.0
181021 84 2.5 - - - - 2.1 2.1 728.4
K16136 84 2.2 | 2674  2746% | 2312 2075 3.3 3.3 801.8
K20234 83 2.2 - - - - 4.1 2.9 815.7
MEAN: 84 2.5 2721 2712 | 2244 2048 3.0 2.7 797.5
LSD (0.05): | - 391 291 288 225 - - -
CV: - 17.3% 158% | 13.3%  14.8% - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column
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Table 13. White Kidney bean agronomic, yield and canning results.
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Beluga 86 2.5 2116 2388 2296  2331** 3.6 2.7 809.4
ND WhiteTail | g5 3.0 2588 - 2346 - 2.1 2.7 823.9
Snowdon 82 25 - - - - 2.0 2.0 670.6
Yeti 87 2.2 2258 2774 2362 2004 2.8 2.9 841.4
K16924 86 2.7 3113**  3476** [ 2403  2177* 2.3 2.7 784.7
K19830 85 2.0 2728 - 2697** - 2.7 3.4 747.9
K19831 86 2.0 - - - - 2.7 3.6 751.0
MEAN: 85 2.7 2561 2879 2421 2171 2.6 2.8 775.6
LSD (0.05) : - - 280 261 176 249 - - -
CV: - - 12.8%  18.4 6.7%  19.0% - - -
Table 14. Mayocoba/Yellow bean agronomic, yield, and canning results.
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Claim Jumper | 85 3.7 | 2414% 2576 2305 2029 47 44 1129.1
Motherlode 89 2.7 - - - - 4.1 4.7 976.5
Patron 80 4.0 - - - - 3.8 4.3 1115.0
SVS-0863 80 40 | 2485*  2791*| 2719** 2618** 41 46 1156.7
Yellowstone 86 35 | 2541** 2845** 2182 2008 - - -
Y1608-14 82 42 | 2354% - 1905 - 27 30 1078.2
Y1702-22 83 2.7 | 2397* - 2031 - 24 29 1149.0
MEAN: 84 35 2438 2737 2252 2218 36 39 1100.7
LSD (0.05) : - - 265 247 274 172 - - -
CV: - - 12.7%  12.8% 13.0% 104 - - -

**Highest yielding variety within column
*Yield not statistically different than the highest yielding variety within column
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Western Thumb Black Bean Strip Trial
Scott Bales, MSU Dry Bean Specialist
(989)-262-8550; balessco@msu.edu

Locations: Planted:
Lakke Ewald Farms June 9, 2021 (22” rows)
(Unionville)
Voelker Farms (Pigeon) June 4, 2021 (15” rows)
Average Plot Size: 0.8 acre

Table 1. Variety entered, white mold percent infection, lodging, and dry bean yield.

White Mold

# Variety (% Infection)? Lodging 5 Yield ©
1 Adams 38 a“ 2.6a 2988 ¢
2 Black Beard 76 b 3.3a 2919 ¢
3 Spectre 3la 23a 3372 a
4 Nimbus 30a 23a 3236 b

Means within the same column with different letters are not significantly different from each other (a < 0.05).

b L_(I)dgin is )evaluated on a scale of 1 (completely erect in the field)- 5 (near flat with pods and stems touching the
soils surface).

¢Yield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.
dPercent infection from Lakke Ewald location only.

Summary: In 2021 two locations in the western thumb were used in the testing of four
commercial black bean varieties utilizing large plot methodology. Both farmer cooperators
utilized standard production practices with one key difference being row width between
operations. However, there was no significant interaction between factors and locations, so data
was combined across locations. Both trial locations were of high quality as the 2021 growing
season was very conducive for dry bean production. White mold infection did occur in a
significant severity at the Lakke Ewald location and not the VVoelker location.

Therefore percent infection evaluations could only be performed at the Lakke Ewald location in
2021. Both locations were treated with fungicides during flowering for white mold suppression.
As in previous years, an interesting relationship between lodging and white mold was observed.
It is common place for dry bean plants that have lodged to be more susceptible to white mold
infection, and believe this was a compounding factor with Black Beards high level of infection
in 2021. Excessive plant growth in 2021 resulted in increased lodging for Black Beard in the
Lakke Ewald location, this also corresponded to a significant increase in white mold infection
for Black Beard when compared to the other three varieties tested (P<0.05). With very uniform
locations yield differences separated into three statistical groups. Ranking from top to bottom:
Spectre (3372 Ib.), Nimbus (3236 Ib.), Adams (2988 Ib.), and Black Beard (2919 Ib.).

The support and expertise of both Lakke Ewald Farms and Voelker Farms helped make
these results possible.
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Commercial Navy Bean Strip Trial
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Location: Bednarski Farms Plot Size: 0.97 acre
(Colling, MI)

Planted: June 3, 2021 Row width: 22-inch

Harvested: September 11, 2021 Replications: 1

Table 1. Variety entered, gross yield, moisture, test weight, pick (%), and net
saleable yield.

- Gross . Test . Net
# Variety Yield 2 Moisture Weight ¢ Pick Yield
1 Blizzard 3660 15.4% 63.9 0.7% 3594
2 Armada 3780 15.6% 64.1 0.5% 3730
3 Medalist 3780 15.9% 63.4 0.4% 3738
4 | HMS Bounty 4040 15.5% 64.3 0.5% 3991

a Data presented is the result of one replication and therefore cannot be analyzed for statistical
differences.

bYield is in pounds per acre obtained by direct harvest

¢ Test weight is presented in Ib. per bushel

Summary: In 2021 one location in Tuscola County was used in the testing of
four commercial navy bean varieties utilizing large plot methodology. Standard
production practices were used in the management of the plot throughout the
growing season. The 2021 growing season was favorable for dry bean yields,
producing very uniform and above average yields. While it is important to
interpret these results with caution as they are the result of one replication, due to
the field uniformity and supporting results in the “‘Michigan Dry Bean
Performance Trials E3465’ it appears there is validity and value in the results
presented in Table 1 above. All varieties exceeded 3,500 Ib. per acre after all
deductions. White mold was present but not at a disease severity high enough to
warrant evaluations, or significant yield reductions. Numerical rankings are as
follows: HMS Bounty (3991 Ib.), Medalist (3738 Ib.), Armada (3730), and
Blizzard (3594).

The support and expertise of Bednarski Farms make these results possible.
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Answer Plot 2021
Dry Bean Research
Scott Bales
MSU Dry Bean Specialist
(989) 262-8550

In 2021 four separate dry bean trials were planted at the Answer Plot location near Sebewaing,
MI. Trials included: Dry bean response to tank-mix combination of Outlook herbicide post-
emergence, Black beans varietal response to management, dry bean response to Ascend seed
treatment, and dry bean response to the foliar application of plant growth regulators. Trials were
established as a cooperative effort between MSU Dry Bean Specialist Scott Bales and Winfield
United Agronomist Jason Roth. Ahead of planting a tank-mix of Dual (1.5 pts) + Prowl (1.5 pt)
+ Roundup Powermax (32 fl 0z) + AMS (171b/100 gal) was applied and incorporated for weed
control. Nimbus black bean was planted on the evening of June 1, 2021 for all trials that did not
test multiple varieties utilizing a 20-inch Almaco cone planter. Plot size was 4 rows by 25’ in
length for all trials. The plot location was in a mature stand of alfalfa ahead of the 2021 growing
season so additional nitrogen fertilizer was not added at the time of planting. All trials with the
exception of the low management block received two applications of fungicide (Propulse (10.3
fl. 0z.)), however white mold severity remained high in all trials in this location in 2021. All
trials were harvested on September 17" utilizing a two row Wintersteiger plot combine. All
reported yields are in Ib. per acre and adjusted to 18% moisture for uniformity of interpreting
results.

Trial #1: Dry bean response to tank-mix combination of Outlook herbicide post-emergence.

In efforts of better understanding dry beans response to Outlook herbicide a 13 treatment trial
was designed and implemented at the Answer Plot in 2021. All plots were kept weed free though
the application of a PPI herbicide (Dual + Prowl) and spot weeding throughout the remainder of
the growing season within this trial. The first POST applications (A) were made on June 23 at
growth stage V2, and the second application (B) were made on July 6 for the few treatments that
required a split application. All treatments were made using a backpack sprayer calibrated to 22
gallons per acre at 60 PSI utilizing water as a carrier.

Results (Table 1): Plant injury was evaluated at 7 days after treatment (DAT) on a scale of 0-
100%. Using this method 20% is a general benchmark for commercial acceptability and 100%
represents complete plant death. At 7 DAT all herbicides caused plant injury. The treatment of
Varisto + Superb HC+ AMS caused the lowest level of injury at 5%. All other treatments caused
significantly more injury ranging from 6.4-15.0%. While this is encouraging for the crop safety
of Outlook applied post emergence it is important that environmental conditions are also
considered prior to, and after application, as these can also affect the amount of plant injury
observed. The second variable evaluated in this trial was yield. There were no statistical
differences for yield across all treatments ranging from 3058-3695 Ib. per acre.
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Table 1. Treatments, application timings, injury 7 days after treatments (0-100%) and yield.

Injury 7 d. _
# Treatment Timing tr eitr?]rent (It:( "f_lga
(0-100%0)

1 | Untreated A 0cP 3465 a

2 | Varisto (21 fl 0z) + Superb HC (0.5%) + AMS A 50b 3160 a
(2.5 1b/A)

3 | Outlook (10 fl 0z)+ Varisto (21 fl 0z) + Superb A 6.4 a 3557 a
HC (0.5%) + AMS (2.5 Ib/A)

4 | Reflex (8 fl oz)+ Varisto (21 fl oz) + Superb HC A 116a 3695 a
(0.5%) + AMS (2.5 Ib/A)

5 | Outlook (10 fl oz) + Reflex (8 fl 0z)+ Varisto A 116a 3278 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.5 Ib/A)

6 | Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto A 116a 3306 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.51b/A)
+ Max-In ZMB (32 fl 0z)

7 | Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto A 124 a 3405 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.51b/A)
+ ENC (32 fl 02)

8 | Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto A 12.8a 3335a
(21 fl 0z) +Superb HC (0.5%) +AMS (2.5 Ib/A)
+ Max-In ZMB (32 fl 0z) + AlphaPlus Humic (32
fl 0z)

9 | Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto A 11.0a 3319 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.51b/A)
+ Max-In ZMB (32 fl 0z) +AlphaPlus Humic (32
fl 0z) + Section 3 (4 fl 0z)

10| Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto A 13.6a 3058 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.51b/A)
+ Max-In ZMB (32 fl 0z) + ENC (32 fl 0z) +
AlphaPlus Humic (32 fl 0z) + Section 3 (4 fl 0z)

11| Outlook (21 fl 0z) + Reflex (8 fl 0z)+ Varisto A 148 a 3330 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.5 Ib/A)

12| Outlook (10 fl 0z) + Reflex (16 fl 0z)+ Varisto A 15.0a 3215a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.5 Ib/A)

13| Outlook (10 fl 0z) + Reflex (8 fl 0z)+ Varisto AB 144 a 3105 a
(21 fl 0z) + Superb HC (0.5%) + AMS (2.51b/A)
Fb. Outlook (10 fl 0z) + Reflex (8 fl 0z)+
Superb HC (0.5%) + AMS (2.5 Ib/A)

4 Yield is in pounds per acre obtained by direct harvest.

Means within the same column with different letters are significantly different from each other (a < 0.05).
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Trial # 2: Black beans varietal response to management

In recent years there has been increasing interest and understanding of how current commercial
dry bean varieties may be better adapted for certain production conditions than others. A good
example of this is selecting varieties with a higher tolerance for white mold for fields that have a
history of mold issues. While this is a good start to the evolution of variety selection it is also
important to understand how these varieties may respond differently to inputs or management.
To investigate this question, four commercial black bean varieties were selected and placed
into paired trials. One block was treated to a high management program (additional
nutritionals and fungicides applied) and the other block was considered standard management
(only post emergence herbicides were applied). Treatment components for each block can be
found in Table 2. Outside of the treatment differences within Table 2 all management of the
trials was standardized for planting populations, row width, etc.

Table 2. Standard and high management comparison table.

Timing Input Standard High
Management | Management
/2 Raptor (4 fl oz) + Basagran (16 fl oz) + X X

COC (1%) + AMS (2.5 Ib)

Max-In Ultra (32 fl 0z)

ENC (16 fl 0z)

R1 Propulse (10.3 fl. 0z.)

Max-In Ultra (16 fl 0z)

R1+ 14 d. Propulse (10.3 fl. 0z.)

X[ X[ X| X|X| X

Max-In Ultra (16 fl 0z)

Results: Overall trial quality was very good in 2021. Average Yyields across all varieties in the
high management block were 573 Ib. higher than in the standard management block (Table 3).
Overall all varieties numerically responded to the additional inputs of fungicide and nutritionals.
An important note is that white mold disease was severe in this location in 2021 in both high and
standard blocks and a response to fungicide applications would have been expected given
environmental conditions. In the standard block all varieties yielded statistically similar, ranging
from 3156-3506 Ib. per acre. However, in the high management block Nimbus, Adams, and
Spectre significantly out yielded Black Beard (0<0.05). Trials in 2022 will look to expand this
project across multiple market classes (Navy, small red, etc.) in conditions that are not as
conducive for severe disease pressure.
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Table 3. Variety and yield for each variety under each management program.

Variety Standard Management** High Management
— Lb.At— —Lbh. Al —

Nimbus 3506 a* 4104 a
Adams 3440 a 3857 a
Spectre 3308 a 4004 a
Black Beard 3156 a 3750 b

Trial Mean: 3352 3929

CV: 8.5% 9.5%

*Means within the same column followed by the same letter are not significantly different (a <
0.05).
**Yield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.

Trial #3 Dry bean response to Ascend seed treatment

Two commercial black bean varieties were tested for yield after additions of Ascend seed
treatment (0.4 oz. per cwt.) were made to standard seed treatment programs. The standard seed
treatment used was Cruiser Max Vibrance (3.22 fl. oz. per cwt.) for both varieties. After seed
treatment dry bean seed was packed for planting in a randomized complete block design with
five replications. Seedling diseases were not of high severity in 2021.

Results: No significant yield differences were observed across varieties (Table 4). Furthermore
no yield differences were observed between standard seed treatments, and standard seed
treatments + Ascend. While it is important to document the severity of foliar disease that set into
this location in 2021, one application of Propulse (10.3 fl. 0z.) was made as a blanket application
across all treatments. Disease certainly limited overall yield potential, however it should not be
viewed as a confounding factor on the effects of seed treatment on yield.

Table 4. Ascend Seed Treatment Trial Treatments, varieties, and yield.

Treatment Variety A_lgcl:‘gg{imse%etd (LE.I?OI\ql)*
1 Zorro NO 3457 A
2 Zorro YES 3447 A
3 Nimbus NO 3712 A
4 Nimbus YES 3596 A

*Means within the same column followed by the same letter are not significantly different (a <
0.05).
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Black Bean Yield Response To Planting Rate
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Locations: SVREC Plot Size: 6.6” x 20’
Planting Date: June 6, 2021 Replicated: 4 times (RCBD)
Variety: Zenith Black Bean Row Spacing: 20-inch

Figure 1. Treatments, planted populations, final plant populations at harvest, percent of planted
stand, and dry bean yield

Treatment: Planted Harvested Percent Stand (Planted Yield**
Population Population + Harvested) * 100
1 50,000 38,565 77.1% 2849 d”
2 60,000 45,101 75.1% 3079 cd
3 70,000 49,677 70.9% 3106 ¢
4 80,000 49,029 61.2% 3152 ¢
5 90,000 54,906 61.0% 3313¢c
6 100,000 50,331 50.3% 3460 bc
7 110,000 64,057 58.2% 3775 a
8 120,000 69,940 58.2% 3626 ab
9 130,000 70,594 54.3% 3786 a
10 140,000 72,555 51.8% 3745 a
11 150,000 74,516 49.6% 3546 ab

*Columns within the same location with different letters are significantly different from each other (a < 0.05).
**Yield is in pounds per acre obtained by direct harvest and adjusted to 18% moisture.

Summary: In efforts of better examining the effects of altering planting populations on
Michigan black beans, a trial was established at SVREC in 2021. Zenith black beans were
planted on June 6, 2021 using a 4 row Almaco cone type planter. Eleven total treatments were
included ranging from 50,000 to 150,000 seeds per acre. Stand counts were conducted at eighty
nine (89) days after planting to provide a final plant population at harvest corresponding to the
original planting populations. An important note is through the use of a cone planter the error
rate in the seeding population is very low, individual seeds are counted out into planting
envelopes ahead of planting and thus determine the final seeded population/density and is
considered very accurate. However, precision metered planters may provide more uniform
individual seed spacing. This raises an interesting point when we analyze the differences
between planted and harvested populations. Results demonstrate a numerical increase in seedling
mortality throughout the growing season for higher planting populations when compared to
lower (33% loss for 50,000; 51% loss for 150,000). This may be mitigated by more precise seed
spacing in some commercial planters (Lower % of doubles and/or skips per row foot). Yield
results indicated that optimal seeding rates for 20” rows are 110,000-150,000 seeds per acre.
However, previous research has also documented the increased risk of foliar disease under
increased planting populations (>130,000 seeds per acres). Therefore current planting
recommendations of 110,000-130,000 seeds per acre are considered optimal for dry bean yield
potential in 20” rows.
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Dry Bean Response To Nitrogen
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Location: Lutz Farms LLC. Plot Size: 0.80 acre
(Sebewaing, Ml)

Planted: June 3, 2021 Row width: 28-inch

Harvested: September 9, 2021 Replications: 2

Application Method: Broadcast Source: 28-0-0 + Thiosol (13:2)

Table 1. Fertilizer target rate of actual nitrogen in pounds per acre, actual gallons
applied by broadcast sprayer, and yield.

# (ﬁ;}fg) (%%I.Ig.%si Net Yield
1 0 0 3098 b
2 20 75 3117 b
3 40 15.0 3254 a
4 60 225 3230 a
5 80 30.0 33232

2Yield is in pounds per acre obtained tzjy direct harvest. o ]

Means within the same column with different letters are not significantly different from each
other (a < 0.05).
Summary: In 2021 one location in Huron County was used in the testing of dry
beans response to supplemental nitrogen. Nitrogen was applied by a broadcast
application utilizing a self-propelled sprayer ahead of planting. 28-0-0 was used as
the nitrogen source blended with Thiosol at a 13:2 ratio, thus higher nitrogen rates
also received a proportional increase in sulfur. However, past work has
demonstrated that dry beans demonstrate little response to additional sulfur once
critical levels are met. Full strips were 84’ wide and corresponded to 36 rows (28-
inch spacing). After incorporation Zenith black beans were planted at a uniform
population across all treatments. Two fungicide applications (Propulse Fb. Topsin)
were made to the trial as white mold risk was severe in 2021. Overall, the highest
numerical yield was from the 80lb rate of nitrogen, however this yield was not
statistically different from the 40 or 60 Ib application rate. In conclusion these
results support current recommendations of 40-60 Ib. of available (fertilizer,
manure, cover crops, residual, etc.) nitrogen per acre for optimized dry bean
yields.

The support and expertise of Lutz Farms make these results possible.
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Dry Land White Mold Fungicide Trial

Scott Bales, MSU Dry Bean Specialist

(989)- 262-8550; balessco@msu.edu

Location: Sanilac (Planted: June 5)

GPA: 22

Huron (Planted: June 11)

PSI: 60

Tuscola (Planted: June 4)

Nozzle: TP8002VS

Replicated: 4 times

Application A (R1):

Sanilac (July 20)

Variety: Viper Small Red

Huron (July 26)

Population: 120,000 seeds/A

Tuscola (July 20)

Row width: 20-inch

Application B:

Sanilac (August 3)

Treated Plot Size: 6.6° x 20’

Huron (August 11)

Tuscola (August 3)

Table 1. On-farm white mold fungicide treatments, application timing, and dry bean yield.

Application Yield

# Treatments Ql'pimin

g Huron Sanilac Tuscola Average
1 Untreated - 2901 B 3115BC | 3370 BC 3129 D
2 | Propulse (10.3 fl 0z) A 3418 A 3333B 2995 C 3249 CD
3 | Propulse (10.3 fl 0z) B 3330 A 3969 A 3691 AB 3664 AB
4 | Propulse (10.3 fl 0z) AB 3586 A 4088 A 3928 A 3867 A
5 Omega (8 fl 0z) A 3278 A 2942 C 3654 AB 3291 A
6 Omega (8 fl 0z) B 3449 A 3915 A 3083 C 3482 BC
Means within the same column with different letters are significantly different from each other (a < 0.05).

bYield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.

Summary: One fungicide trial was established in 2021 with three on-farm locations. All
locations were non-irrigated and examined multiple commercial products at various application
timings. In combination with on-site weather stations the objective of these trials was to help
validate predictive modeling apps (Sporecasters) reliability for dry bean systems. Overall, white
mold infection in the untreated control was less than 20% at both Sanilac and Tuscola locations.
The Huron county untreated plots averaged 70% infection with severity of 6.5 on a scale from
1-10. In all locations dry bean yield significantly responded to fungicide applications. This
supports 2020 findings that documented dry bean yield responses even when white mold
pressure was relatively low (less than 10% infection in 2020). In regards to application timing
trends have indicated that later applications (‘B’ 7-10 d. after R1) have been more economical
than applications made at early R1. However, when examining the factor of timing in 2021 the
interaction with location is significant. This means that environmental factors within this three
county area had a significant impact of the optimal fungicide timing in 2021. Continued
analysis of weather station data and future research will focus on optimized fungicide
application timings for both one and two pass application programs.
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Dry Bean Response to In-Furrow Applications of Azoxystrobin
Alone and In Combination With Fertilizer
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Location: SVREC Treated Plot Size: 6.6° x 20’

Planting Date: June 6, 2021 GPA: 9.6

Replicated: 4 times PSI: 10

Design: RCBD Application Timing: ‘A’ at planting

Variety: Zenith Black Bean Nozzle: T-Band

Population: 105,000 seeds/A Row Width: 20-inch

Table 1. Treatments, application timing, stand counts, and dry bean yield.
Application Stand Count/A RS
i Treatment Timing Yield
8 DAP @ 89 DAP
1 | Untreated - 81,662 ab 64,058a | 3626 a
2 SureCrop (3.3 gal/A) A 78,396 ab 63,390 a 3700 a
3 Azteroid (5 fl. 0z./A) A 92,058 a 62,097 a 3403 ab
4 | SureCrop (3.3 gal/A) + A 81,009ab | 62,097a | 3239b
Azteroid (5 fl. 0z./A)

5 Quadris (9.5 fl. 0z./A) A 72516 b 60,136 a 3078 Db

aMeans within the same column with different letters are not significantly different from
each other (a < 0.05).
bYield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.

Summary: A trial was established in 2021 to test dry beans tolerance to in-furrow
applications of azoxystrobin (Azteroid or Quadris) alone and in combination with
SureCrop (4-12-3 + Micros) fertilizer products. Trial quality was very good as a dry
planting season did not interfere with dry bean planting or emergence at SVREC. All
treatments were applied in a T-Band application method at 9.6 gallons per acre at
planting. Eight days after planting dry bean vigor was not visually affected by any
treatment and plots had reached maximum emergence. However, the treatment of
Azteroid alone did have higher stand counts per acre than Quadris applied alone. This
result should be interpreted with caution as the rate of azoxystrobin applied in Ib. per
acre was not equivalent between Azteroid and Quadris formulations and cannot be used
as a reference for differing crop safety between formulations. None of the included
treatments differed in stand count from the untreated at either eight days after planting, or
immediately ahead of harvest at eighty nine days after planting. Significant levels of root
disease were not present in the 2021 location and therefore was not evaluated. Yield was
not significantly increased by any treatment in comparison to the untreated control, in
contrast treatments of SureCrop + Azteroid as well as Quadris reduced dry bean yield by
387 and 548 Ib. per acre, respectively.
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Dry Bean Response to Alternative Seed Treatment and In-Furrow
Fungicide Programs
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Location: SVREC Treated Plot Size: 6.6” x 20’

Planting Date: June 6, 2021 Variety: Zorro black bean

Replicated: 4 times Population: 105,000 seeds/A

Design: RCBD Row Width: 20-inch

Application Timing: ‘A’ Seed Treatment GPA: 10

‘B’ At Planting PSI: 10
Table 1. Treatments, application timing, stand counts, and dry bean yield.
Application Stand Count /A .
# Treatment Timing Yield 2
8 DAP 89 DAP
1 Untreated - 97,395 74,093 3302
2 | propulse (6 fl. 0z./A) B 86,936 72,556 | 3231
3 Evergol Energy A 101,317 73,863 3096
4 | Evergol Energy + 94,780 74,301 3363
Propulse (6 fl. 0z./A) AB ! !

2Yield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.

Summary: A trial was established in 2021 to test dry beans response to seed
treatments and in-furrow fungicide applications. Zorro black beans were planted
with no seed treatment in treatments 1 (untreated) and 2 (Propulse). Evaluations
included stand counts at 100% emergence (8 days after planting (DAP)), stand
counts prior to harvest (89 DAP), and dry bean yield. Planting conditions were
favorable for quick dry bean emergence into warm dry soils and did not indicate a
significant benefit in plant population or yield to any treatment in the trial. Dry
bean root diseases were not present in a great enough severity for the rating of
product effects. Additional research should focus on inoculated trials or locations
with a history of high severity of dry bean root diseases. Environmental impacts
such as heavy rainfall and soil crusting may at times also impact results.
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The Effect of EndoPrime Biological on Dry Bean Production
Scott Bales, MSU Dry Bean Specialist

(989)- 262-8550; balessco@msu.edu

Location: SVREC

Treated Plot Size: 6.6” x 20’

Planting Date: June 6, 2021

Variety: Zenith black bean

Replicated: 4 times

Population: 105,000 seeds/A

Design: RCBD

Row Width: 20-inch

Application Timing: ‘A’ At Planting

2X2: 15 GPA @ 12 PSI

In-Furrow: 10 GPA @ 10 PSI

Table 1. Treatments, application timing, application placement, stand counts, and

dry bean yield.

¢l Treament | Agplication| Application | GoirA | vieta-
89 DAP

1 | Untreated - - 55,953 2849

2 | EndoPrime (2 fl. 0z./A) A In-Furrow | 58,567 2777

3 | EndoPrime (2 fl. 0z./A) A 2x2 Coulter 61,705 3135

“Yield is in pounds per acre obtained by direct harvest, adjusted to 18% moisture.

Summary: A trial was established in 2021 to test dry beans response to a
biological product applied in two separate methods. An untreated control was also
utilized for comparison of treatment effects. All treatments received 42 Ib/A of
actual nitrogen from a broadcast application of 28-0-0 liquid fertilizer prior to the
incorporation of PPI herbicides. For both application methods water was used as
the carrier for EndoPrime biological. Evaluations included stand counts (89 days
after plating (DAP)) and dry bean yield (Adjusted to 18% moisture). For either
application method EndoPrime did not significantly affect dry bean plant
populations or yield. Trials were of high quality and did not have significant levels
of root or foliar bean diseases in any of the included treatments.
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Dry Bean Response to In-Furrow Applications of Propulse In Two
Michigan Locations
Scott Bales, MSU Dry Bean Specialist
(989)- 262-8550; balessco@msu.edu

Location: SVREC (June 6, 2021) Treated Plot Size: 6.6’ x 20’
Kawkawlin (May 31, 2021) | GPA: 10
Replicated: 4 times PSI: 10
Design: RCBD Application Timing: ‘A’ at planting
Variety: Zenith Black Bean Nozzle: TP8002VS
Population: 105,000 seeds/A Row Width: 20-inch
Table 1. Treatments, application timing, stand counts, and dry bean yield.
Application Stand Count/A g
# Treatment Timing Yield
8 DAP 89 DAP
2 | propulse 6 fl. 0z./A A 68,295 8,164 | 3225
3 | Propulse 8 fl. 0z./A A 77,934 53,131 3487
4 | Propulse 10 fl. 0z./A A 82,999 64,537 | 3330

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

Summary: A trial was established in 2021 to test dry beans tolerance to in-furrow
applications of multiple rates of Propulse fungicide. Applications were made from
6- 10 fl. oz. per acre directly into the seed furrow at planting. This trial was not
inoculated with any specific root rot pathogens and natural disease pressure was
not great enough for evaluation of root rot. Seed for all treatments was treated with
a standard Cruiser Max Vibrance (3.22 fl. oz. per 100 Lb. of seed) seed treatment
prior to planting. When data were combined over two locations neither evaluation
of stand count nor yield were significantly impacted by fungicide application when
compared to the untreated control (P<0.05). While this trial demonstrated an
acceptable level of crop safety at the rates tested, additional research is required to
better understand the impact Propulse may have on dry bean root diseases.
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