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THANK YOU to the farmer cooperators for 
contributing their land, equipment, and time during 

the busy planting and harvest seasons to help 
improve Michigan soybean production.

 
For more information on participating in a 2018 

SMaRT project, see page 31.

The SMaRT On-farm Research Program, 
which just completed its seventh season, is 
made possible by the checkoff investment 
of Michigan soybean growers. This year, 
48 producers around the state conducted 
on-farm research trials within 9 projects. In 
this publication you’ll find the results from 
56 individual trial locations. The research 
projects were developed with producer 
input and represent some of the most 
challenging production issues confronting 
producers. Most of the projects were 
conducted at multiple locations and, in 
some cases, across several years improving 
the reliability of the results.

Agronomic and economic data is 
presented for each treatment. The 
projected USDA 2017-18 average soybean 
price of $9.20 per bushel and average 2017 
prices for the product(s) and application 
costs associated with the treatments were 
used to determine the breakeven yields 
presented in the graphs. 

Conducting these trials would not be 
possible without strong partnerships. One 
example is the unique collaboration between 
Michigan State University Extension (MSUE) 
and the Michigan Soybean Promotion 
Committee (MSPC) to jointly fund Mike 
Staton, MSUE state-wide soybean educator 
and SMaRT project coordinator. This 
program is also not possible without the 
efforts of Ned Birkey, in southeast MI, 
and Dan Rajzer, in southwest MI, with 
whom MSPC contracts to implement 
SMaRT trials and who are essential to this 
project’s success. Ty Bodeis, MSPC soybean 
production specialist, took final plant stand 
counts, collected soil samples for soybean 
cyst nematode testing and nutrient analysis, 
and other valuable information presented 
in this report. We also want to thank MSU 
Extension educators, Martin Nagelkirk and 
James Dedecker, for their efforts in making 
this research possible.

Dr. Arnold Saxton, Professor Emeritus, 
University of Tennessee, provided the SAS 
statistical procedure used for analyzing the 
2017 trial results and provided valuable 
input regarding experimental design and 
statistical analysis.
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2014 to 2016 residual Broadcast Gypsum trial
Purpose: Interest in the use of gypsum is increasing 
in Michigan. Gypsum is an excellent source of calcium 
and sulfur, both of which are essential crop nutrients. 
Calcium deficiency symptoms in field crops have never 
been identified in Michigan. However, sulfur can be 
low in coarse-textured soils low in organic matter. The 
purpose of this trial was to evaluate the short-term and 
long-term effects of broadcast gypsum on crop yields in 
Michigan rotations.      

Procedure: To determine the immediate effect of 
broadcast gypsum on soybean yields, a broadcast 
gypsum application was compared to an untreated 
control at one location in 2014, 10 locations in 2015 and 
one location in 2016. To determine the residual effects 
on soybean yields, the gypsum was applied prior to corn 
at 4 sites (Sanilac 14, Saginaw 15, Monroe 16-1 and 
Monroe 16-2). The gypsum was applied in the spring 
at all locations except the Sanilac 14 site where it was 
applied following wheat harvest in 2014. The gypsum 
application rate for each location was based on the soil’s 
cation exchange capacity (CEC). One half ton per acre 
was applied when the CEC was below 10 meq/100g, 
one ton per acre was applied at CECs between 10 and 
15 meq/100g and two tons per acre were applied when 
the CEC exceeded 15 meq/100g. Baseline soil samples 
were collected from 11 sites (table 1). Treated and 
untreated strips were geo-referenced at 11 sites so we 
could evaluate the residual effects of gypsum on crop 
yields and soil infiltration rates.

 
Results: The immediate effect of a broadcast gypsum 
application on soybean yields has been summarized 
in the 2016 SMaRT On-Farm Research Report which 
is available online at http://michigansoybean.org/
checkoff-at-work/production/. The residual effects 
of gypsum on crop yields and soil infiltration rates 
are presented in tables 2 and 3. The 2015 gypsum 
applications improved wheat yield by 8.2 bushels 
per acre at one site and corn yield by 9.1 bushels 
per acre at another site in 2016 (table 2). The 2016 
gypsum applications did not increase soybean yields 
in two locations in 2017. The 2015 and 2016 gypsum 
applications did not improve soil infiltration rates at any 
of the 11 locations in 2016 and 2017 (table 3).  

We want to thank Gypsoil for providing and 
delivering the gypsum for the 2015 and 2016 
trials. 

Lime spreader

Gypsum provides both 

calcium and sulfur 
to the soil but consistent yield 

benefits have not been realized 

in three years of trials
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2015, 2016 and 2017 planting rate trial
Purpose: Soybean planting rates were the highest 
ranking topic identified by soybean producers for 
evaluation in the SMaRT trials. The producers were 
interested in evaluating the effect of reduced planting 
rates on soybean yields and income. There are two 
main factors driving the increased interest in reducing 
soybean planting rates – seed cost and white mold. 
The purpose of this trial was to evaluate how reducing 
planting rates will affect soybean yield and income. 

Procedure: Eleven planting rate trials were conducted 
each year from 2015 to 2017. Four target planting 
rates (80,000, 100,000, 130,000 and 160,000 seeds 
per acre) were compared at all sites except Sanilac 
3 which used the three highest rates, in 2015. Stand 
counts were taken to determine actual final plant 
stands at each location. 

Results: The planting rate trials produced mixed 
results in 2015. At three sites, the 160,000 planting rate 
produced the highest yield. However, it also produced 
the lowest yield at two other locations. The lowest 
three planting rates each produced the highest yield at 
three trials. When all the locations were combined and 
analyzed, the yield for the 80,000 planting rate was 
1.8 bushels per acre lower than the 100,000, 130,000 
and 160,000 planting rates. However, there was no 
difference in the yields produced by the highest three 
planting rates. 

The more challenging weather and soil conditions 
occurring in 2016 an 2017 favored the higher planting 
rates. In 2016, the 160,000 planting rate beat the 
80,000 rate at six locations, the 100,000 rate at three 
locations and the 130,000 at one location. The 130,000 
rate beat the 80,000 rate at six sites, the 100,000 
rate at two sites and the 160,000 rate at one site. In 
2017, the 160,000 planting rate beat the 80,000 rate 
at seven locations, the 100,000 rate at two locations 
and never beat the 130,000 rate. The 130,000 rate 
beat the 80,000 rate at three sites and the 100,000 
rate at two sites. When all the locations for both 2016 
and 2017 were combined and analyzed by year, the 
two highest planting rates produced identical yields 
and they yielded 1.3 bushels per acre higher than the 
100,000 rate and 2.7 bushels per acre more than the 
80,000 rate. 

When all 33 sites (2015, 2016 and 2017) were 
combined and analyzed, the highest two planting rates 
produced similar yields and beat the 100,000 rate by 
0.8 of a bushel per acre and the 80,000 rate by 2.3 
bushels per acre.

Projected market prices and conservative seed 
costs were used to determine the income (gross income 
– seed cost) produced by the four planting rates. In 
2015, the lowest two planting rates generated more 
income per acre than the higher two planting rates. In 
2016 and 2017, the lowest three planting rates were 
more profitable than the highest planting rate. 

Most of the trials were conducted in the Thumb 
area and further research is needed to determine how 
lowering planting rates will affect soybean yield and 
income across a wide range of tillage systems, planting 
systems, soil types and weather conditions.

Typical branching on a plant 
from the lowest two 

planting rates.
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planting rate trial continued
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The SMaRT project has conducted 33 on-farm replicated soybean planting rate trials from 2015 to 2017. The 
trials have been conducted over a range of growing conditions. Planting conditions were nearly ideal in 2015 but 
were more challenging in 2016 and 2017. The growing conditions in 2016 produced a record soybean yield in 
Michigan, whereas the excessive early rainfall and the lack of rain in August and September caused significant 
yield reductions in many areas of the state in 2017.

Michigan soybean producers can use the results from these trials in several ways. The most obvious way is 
to select the most profitable planting rates for their farms. We want to be clear that we are not recommending 
that Michigan soybean producers plant 80,000 or even 100,000 seeds per acre. However, it is very impressive 
how consistently well the 130,000 planting rate performed across the 33 trials and three growing seasons. It 
produced higher yields than the 160,000 rate at four locations and produced a lower yield than the 160,000 rate 
in only one trial.

The information can also help Michigan soybean producers make replanting decisions. The 80,000 planting 
rate results show that some very low plant stands can produce surprisingly high yields.
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2016 and 2017 ILeVO® Seed treatment trial
Purpose: Soybean producers have identified seed 
treatments as a high priority for evaluation in SMaRT 
on-farm research trials. ILeVO was selected because 
Sudden Death Syndrome (SDS) is increasing in 
Michigan. The purpose of this trial was to evaluate the 
effect of ILeVO seed treatment on soybean yields and 
income in fields having a history of (SDS). 

  
Procedure: This trial compared two treatments (a 
complete seed treatment without ILeVO vs. the same 
complete seed treatment with ILeVO). Seven trials 
were conducted in 2016 and four trials were conducted 
in 2017. The cooperating producers worked closely with 
their seed dealers to ensure that all seed planted in 
each trial was the same variety and seed lot. All seed 
treatments were applied by local seed dealers and the 
ILeVO was applied at 1.18 oz per 140,000 seeds. 

Soil samples were collected from the same areas in 
each treatment after planting and again before harvest 
to determine the effect the ILeVO had on soybean cyst 
nematode (SCN) population development. The number 
of SCN eggs and juveniles found in the pre-harvest 
sample (PF) was divided by those in the post-planting 
sample (PI) to determine the SCN reproductive index 
(PF/PI). A lower reproductive index indicates less SCN 
reproduction. 

Results: The occurrence of above-ground symptoms 
of SDS was minimal at all of the sites in 2016 and 
2017. Despite this, the ILeVo seed treatment increased 
soybean yields by 5 bushels per acre at two of the seven 
locations in 2016 and by 2.1 bushels per acre at one 
site in 2017 (figure 1). The numerical yield increases 
occurring at the other sites were not statistically 
significant. However, when all the 2016 sites were 
combined and analyzed, ILeVO increased soybean 
yields by 2.8 bushels per acre and increased income by 
$14.00 per acre. In 2017, the average yield increase 
due to ILeVO dropped to 1.8 bushels per acre. 

ILeVO’s effect on SCN population development was 
mixed in 2016 (table 2) with numerically lower SCN 
development at three locations and numerically higher 
development at two locations. In 2017, there was a 
stronger trend for the ILeVO to suppress in-season SCN 
reproduction.  

We want to thank local seed dealers and Bayer 
Crop Science for contributing to these trials.

Foliar sypmtoms of Sudden Death Syndrome

Seed tender for handling bulk soybean seed

Planting no-till soybeans  in Shiawassee County
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2017 In-furrow Calcium Fertilizer Trial

Purpose: Some soybean producers have the capability of applying in-furrow products at planting. These 
producers are looking for products that will increase soybean yields and profits when applied in-furrow. The 
purpose of this trial was to evaluate how an in-furrow application of LiberateCaTM, a liquid calcium fertilizer from 
AgroLiquid will affect soybean yield and income in 2017.

Procedure: An in-furrow application of LiberateCa was compared to an untreated control at three locations in 
2017. The LiberateCa was applied at 1 quart per acre.

Results: The in-furrow LiberateCa application did not increase soybean yields in any of the trial locations. The 
lack of a positive yield response is probably due to the fact that the soil calcium levels were medium to high at 
all three sites.

We want to thank the Center for Excellence for coordinating this trial.

In-furrow stater fertilizer

Low volume,
low cost

starter fertilizer is 

convenient but 

significant yield increase 

was not found
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