The Impact of Planter Performance on Corn Yield and Profitability Using Down Force and Variable Rate in Eastern Ontario
The purpose of our project was to evaluate two different aspects of planter performance: (1) planting down pressure levels impact on yield and (2) the use of 20/20 SeedSense Monitor to vary planting populations and aid in overall planter performance.  

The majority of our plots for both down force and variable rate took place at Vernon Valley Farms Ltd, managed by Greg Millard.  This is a no-till operation with a two or three crop rotation, depending on the field.  Majority of the crop is in corn and soybeans however there is usually a small portion of the acres in spring wheat and most recently white beans were added to the rotation.  The soil textures throughout the fields vary from muck to loam with the majority silt loam to silty clay loam. Organic matter is mostly 4%-7 % however is up to 45% in the muck.   All corn ground is planted with a seed-placed phosphorus starter as well as a banded fertilizer of nitrogen and potash and then side-dressed with nitrogen into the season.  Corn ground is run over with a shallow harrow before planting.    Greg’s planter is equipped with Precision finger meters, 20/20 SeedSense Monitor, Keeton seed firmers, residue cleaners, spaded closing wheels, Precision seed tubes, Wave Vision on 2 rows, AirForce with up and down bags and variable rate hydraulic drive.   Greg’s planter is a 6 row and all strips were planted 6 rows, the length of the field. 
P.T. Sullivan Agro Inc, an agronomy services company, was the other major partner in the project.  They looked after gathering data throughout the growing season including all measurements noted in the appendices and aided with harvest as needed.  

We had an excellent growing season in our area this year.  Spring started early with corn into the ground by April 15.  We had a snowfall around April 27th that slowed things down for a bit however 80% of the corn ground was in by May 10th.  We had over 550 CHU above the 30 year average.   
Details of our findings as well as some conclusions follow in the order of our two aspects tested.  Appendix A includes an overall view of the information taken from each test strip in the down pressure plots. Appendix B includes overall view of variable rate information. Appendix C includes information from the speed trial. Appendix D includes in season information from the down pressure plots planted but were not harvested.  
Down Pressure Trials
With the planting conditions and cooperators, we were able to plant 10 repetitions testing AirForce against 0 lbs, 125 lbs, 250 lbs, and 400 lbs of down force pressure on the planter.  Throughout the growing season we evaluated parameters on the down pressure strips including planting depth, emerged population, uniformity of spacing, evenness of emergence, compaction, open seed slot, root mass, stalk diameter, ear count and yield.  We were unable to get yield data on 3 of the reps however we do have the in season information on all plots.  All plots that were harvested were at Vernon Valley Farms Ltd.  Since each field (2-3 reps per field) was under different soil conditions, planting conditions and variable rate planting, we will outline each field separately with some conclusions from the in season and harvest data.  The in season data will be available in Appendix A for the other 3 reps that were not harvested.  Below is an outline of the rep layouts in each field:

Control (AirForce)

0 lbs down pressure

125 lbs down pressure

250 lbs down pressure

400 lbs down pressure

Control (Air Force)

There are 3 fields at the farm where these trials took place – Field 204, 206 and 301.  Field 204 has 2 reps, field 206 has 3 reps and field 301 has 2 reps.  
Field 204 (North & South plots)
Field 204 is after wheat and was planted into ideal soil conditions.  This field had manure in fall 2009.  The field has 3 zones for variable rate planting, ranging from 30,000 ppa to 38,000 ppa.  The zones run perpendicular to the down force strips and are evenly distributed through the plot.  We did not see any sidewall compaction or open seed slots in the field.  The AirForce strips were very consistent in this field with 3 of the 4 highest yields.  We saw an advantage to the AirForce in both reps, between 3 and 4 bu/acre.   No other major anomalies were within this field. This field had the best yielding reps over all 3 fields. 
Field 206 (North, Middle and South Plots)
Field 206 is after soybeans and was planted into damp soil conditions.  The entire field was planted at standard 35,500 ppa.  The seed slot was open shortly after planting (see Photo 3) and remained open in some areas until harvest.  There was a lot of side wall compaction through the trials in this field, appearing in all down pressures.  There were several plants throughout the plot that were atleast 1 collar behind, especially in 206S where on average 5.2% of plants were behind. Ear loss versus emerged population averaged 2.6 plants per 1/1000acre in this field.  At 7bu/ear, that’s an 18.2bu/acre yield loss.  Average spacing was more erratic and standard deviations were higher in the 206S rep particularly.  However, when the field was harvested, it still yielded over 190 bu/acre.  The anomaly in the South rep was that the 400lbs down force pressure was the highest yielding (194.0 bu/acre) and the lowest yielding was one of the AirForce control strips (177.4 bu/acre).   The AirForce reps in the middle plot were the highest yielding with 0 lbs/acre the lowest. When we moved to the North rep, the yields were all within 4 bu/acre, the tightest yielding rep of all, with the 125 lbs down force strip yielding the highest and one AirForce strip being the lowest. Even within the same field, we saw very different results.   

Field 301 (North and South Plots)

Field 301 is after soybeans, planted in 3 variable rate zones of 34,000 ppa to 38,000 ppa.  The zones run perpendicular to the down force strips and are evenly distributed through the plot.  The field was planted into ideal conditions and looked great right from the beginning of the year.  The only issue we found in season was poor emergence from planted population (35,000 ppa average planted and only 30,800 emerged).  We did not see any sidewall compaction through the field and the seed slot was only open in the really heavy soils in the 250 lbs and 400 lbs strips.   The AirForce strips out yielded all other down force strips by 4 bu/acre in the North rep and 10 bu/ac in the South rep.  In the North rep, the 400 lbs down force strip was closest to the AirForce and in the South rep the 250 lbs down force strip was closest.  The surprise find in this field was that the AirForce was 10 bu/ac higher than all other down pressures in the South rep, which was the most significant yield advantage throughout the plots. 

Trends in the data
It is tough to look at overall averages in these plots as there are several variables to consider including variable planting rate and previous crop.  However, below are some of the trends we observed from the data taken:
· All standard deviations are low through the plots. Our standard deviations ranged from 2.5 to 2.8 on average, something you rarely see on the average planter.  Greg’s planter is setup with lots of Precision add-ons and does a very accurate planting job.  We wouldn’t anticipate seeing these same results from most planters.
· Average spacing was very even between the different down pressures.  The spacing was more erratic in Field 301 as this is where we saw a large difference between what was planted and what emerged.

· We appeared to have more doubles in our counts in the 400 lbs down pressure strips however not sure if a conclusion can be drawn from this.
· The root mass at 5-7 leaf stage was the largest in the 125 lbs down pressure.  However, this did not translate to more yield as it was the lowest ranked strip as well as the second lowest profitability, closely behind 400 lbs (see Photo 1 attached).  Root mass was lowest overall in 250 and 400 lbs, as expected (see Photo 2 attached).  However in 206 south, the 400 lbs down pressure strip still managed to be highest yielding even with poor root system. 
· Stalk diameter was very similar between down pressures.  We did have some anomalies in the raw data in the 400 lbs strips however once averaged per strip they were quite close in size. 

· Bushel weights were quite similar between the different pressures. However, the bushel weight for the plots in 206 that were put in under damp soil conditions, and showed signs of sidewall compaction in the roots and open seed slot, did have lower bushel weights than the other two fields.  

· Moistures were very similar at harvest between the different down pressures.  The control strip was 0.1% drier over all the plots. 

· The ranking in each plot was different with each down pressure setting being closest to the AirForce if not winning the plot in some cases. Overall, AirForce had the highest ranking.  Interestingly, the 125 lb down pressure setting had the lowest overall ranking. 

· Ear counts were done in each strip before harvest. Overall the largest difference between ear count and emerged population was in the 125 lbs down pressure.  

· The 400 lbs down pressure had the highest average percentage of plants behind at least one collar at the 5-7 leaf stage. The highest percentage of plants behind in one test strip was the 250 lbs strip in 206 South with 7.8% plants behind. 
· Overall, average yield for the plots showed a 2.7 bu/acre advantage to the AirForce when compared to standard down pressure settings.  AirForce had the most consistent yields through all plots with the control reps yielding within 2 bushels of each other in 6 of the 7 reps.  

· Profitability also favoured the AirForce system with a $6.67/ac advantage. The profitability calculation is taking into account yield and moisture.  

The most interesting information out of these plots was how poorly the 125 lbs down pressure performed overall with respect to yield and profitability as it would be one of the “standard” settings in our area, along with 250 lbs.  With the variability in yields, and different down pressures performing well in different plots, it’s easy to see how the AirForce system can help regulate variability through the field.    
20/20 SeedSense Monitor Trials
This spring, 75% of the corn acres at Vernon Valley Farms were planted using variable rate technology.  Planting rates were set at 30,000ppa, 34,000ppa and 38,000ppa, depending on the soil productivity.  Soil sample zones were used to vary the rate and maps were created using FarmWorks and loaded into the 20/20 before planting time.  Since this was the first year with variable rate, we chose the seeding rate per zone based on previous yield maps and soil types.  Each field that was planted variable rate also had 3 check strips at the various rates – 30,000ppa, 34,000ppa and 38,000ppa – across all planted zones to be able to compare to the variable rate.  Each field had different combinations of these rates.   At time of planting, we recorded as planted seed to be able to compare to emerged population, yield and overall profitability in each plot. Appendix B includes the average data from each variable rate plot and Appendix C includes the speed trial information.
We have not had time to analyze all of the information from the 20/20 at planting time.  As this is a draft report, additional information will follow with respect to this aspect of the trials.  

Variable Rate Results
We recognized after harvesting the check strips in each field that we should have increased the tested population increments by 2,000 ppa each, as originally discussed.  This would have made our plots more relevant to Vernon Valley Farms as it would have been 4,000ppa above and below what is normally planted on the farm.  Taking this into consideration, trials next year will be set at 32,000ppa, 36,000ppa and 40,000ppa. 

That being said, of the trials we had this year, the 38,000ppa strip was the highest yielding in 4 of the 5 plots harvested.  We believe the 38,000ppa strip did not receive a sidedress application in the plot where it wasn’t highest as it yielded 37 bu/acre below the variable rate. After calculating profitability per acre including drying and seed costs, the 38,000ppa was the most profitable in 4 of the 5 trials as well.  Variable rate was the highest yielding and most profitable in our data however if the 38,000ppa is removed from 301, the 38,000ppa averaged 202.1 bu/acre and profitability is $29.27/acre higher than the average variable rate.    
Overall, this information is leading us towards planting high populations in all cases however this may not be the case in all years.  

What we learned from Variable Rate
There is still a good percentage (60-70%) of growers in Eastern Ontario and Western Quebec who are planting at 30,000ppa to 32,000 ppa.  This rate was the least profitable in 4 out of 5 trials (taking out the anamoly in field 301). The local information produced from this trial will help us encourage farmers in our area to increase population.  The highest population did as well or better than the variable rate.  We also learned that we should have increased the population in all fields.  40,000ppa sounds frightening, especially in 30” rows however after harvesting the 38,000ppa strips, it looks like the fields may have handled it this year.  This data may be very different on another year as well so would be good to test again.  
We learned that with Farm Works, the 20/20 SeedSense and the variable hydraulic drive, planting varying seeding rates in the field is easier than anticipated.  We feel that we have learned more about variable rate capabilities and how to properly set up a trial as such.
Speed Trial
One field at Vernon Valley Farms was set aside to test different speeds and planting accuracy associated with these speeds.  The field was planted at 3MPH, 5MPH and 7MPH.  There was a 2 bu/acre advantage to planting at a normal speed of 5MPH.  In this 5MPH strip we saw less doubles, better average spacing and better standard deviation.  3MPH also has good spacing and the best standard deviation however it is too slow for most large corn grower’s efficiency.  
Overall Conclusions from the Trials  

First thoughts are we need to do more trials.  It would also be valuable to repeat these trials at Vernon Valley Farms without as many variables in play. For example, in the DownForce plots, recommend plant entire strip at same planting rate. There seemed to be too many factors involved at times. These trials were a great start and gave us some really good information as a base however we feel that we should repeat them to some extent at least for another year.  The more information we can have on these new technologies the better.   The other major piece to consider is that the plots that we harvested were all planted with a planter set up with all Precision Planting planter technology.  It would be excellent to repeat similar trials with planters that were not equipped, anticipating seeing bigger variation in results.  We had one cooperator plant a 70acre field as a side-by-side with a regular John Deere planter and one equipped with 20/20 SeedSense and Esets.  Having the 20/20 to be able to collect information at time of planting gained the farmer 5bu/acre on that part of the field. Very intriguing!  
With the down force plot results it appears that AirForce improves yield and has an impact on the bottom line.  It had the best overall win rating and averaged 2.7 bu/acre advantage.  For a 500ac corn crop grower, with $4.50/bu corn, that’s $6,075 in the farmers pocket.  
The other interesting point about the down pressure plots is that different pressures were top in each field. How do we know from field to field which pressure to use?  And, do farmers change their down pressure setting from field to field?  
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