How Planting Depth, Downpressure Force and Planting Speed Impact Corn Stands
Project Report Abstract
Mission: The goal was to determine if various combinations of pressure on planting units (down force), seeding depth, and planting speed affected seed placement, emergence and ultimately yield. An experiment was designed with 27 treatments and four full replications. The three main variables and factors were:

Downforce- 1= low, 2= medium, 3= high on John Deere planter

Depth- seeded at 1 inch, 2 inch, and 3 inches. Care was taken to make sure these were the precise seeding rates.

Speed- 4.0, 5.0 and 6.0 miles per hour

Planting

The research was conducted at the Purdue University Throckmorton Research Farm near Romney Ind., on Brookston, Crosby type soil. Due to wet weather during the first three weeks of May, the plots were planted May 27, much later than we intended. The ground was conventionally tilled the evening before it was planted the next evening. No herbicide was applied. 

The ground was worked east and west, and the plots were planted east to west. Each plot was approximately 107 feet long. Six rows made a plot. All six rows were harvested and measured. Border plantings were added only on the ends of the plots.

The planter was set to plant at about 32,000 seeds per acre. We used a Liberty-tolerant hybrid with no additional traits from 1st Choice Seeds, Milton, Ind. Only one hybrid was used so it was not a variable in the test. 

Measurements Taken

Weather instruments were installed in three of the four reps to measure temperature at the one inch, two inch, and three inch depth. We purchased one machine with money from the grant, and borrowed the other two automatic recorders from Spectrum Technologies, Plainfield, Ill.

A crew of Tom Bechman, Jeff Phillips, plot coordinator, and Dave Nanda, plot consultant, inspected plots in mid-June, at about the V3 leaf stage. Plots were rated by Dr. Nanda for overall consistency and vigor. Stand counts were taken.

In late June, Tom and Daniel Bechman measured the distance between plants on one-one-thousandth acre in one row in each of the 108 plots. These measurements were used to determine standard deviation, a measure of planting accuracy. They were also used to determine final plant populations. The plots were also rated for overall consistency and water damage at this time. Three plants in each plot were also used to determine growth stage for the plot, using the leaf collar method. The average was reported as the V-stage of growth for the plot.

Plots were sprayed postemergence for weed control on June 28. Weeds were an issue since wet soil prevented earlier spraying, but weed control from the single application including Ignite and other ingredients was excellent.

In October, plots were harvested using the farms new Case IH 5088 combine with six-row head. It is equipped with a yield monitor and the trial was mapped, but earlier work by farm personnel indicated that 107 feet was on the borderline of being too short to accurately assess yield using a yield monitor. 

Instead, a grain cart converted to a weigh wagon with three load cells was used to measure the grain from each plot. Phillips determined test weight and moisture on the samples (A few samples were missed at beginning of harvesting for test weight and moisture)  

Special notes: An inch of rain hit the plot about one week after planting. Then extremely heavy rains drenched the plot during mid-to late-mid June. Some of the individual plots in two of the reps were damaged by excess rain and ponding, from mild to severe damage. Bechman’s comments when standard deviation counts were taken were the final guide to determine which plots were declared as stunted due to ponding at harvest. 

Phillips ran statistics at the 0.1 level of LSD on the data. He ran statistics on both standard deviation, which relates to plant spacing, and yield. Phillips ran the data two ways- with the stunted plots included, and with the stunted plots excluded, using the missing data method. Our preference is to draw conclusions based upon the data with the stunted plots excluded.

Data

You will find complete data in a separate attachment (email forwarded from Jeff Phillips. We also have other data on individual ratings of plots both early and at growth staging time which aren’t included here.

Results

The most obvious and most surprising observation was that the plots planted one-inch deep did not germinate as quickly, and lagged behind all year, all the way to harvest. Yields were significantly lower. 

Stands, growth stages and yields of plots planted at either 2 or 3 inches deep were nearly identical. 

Our temperature measurements indicated that there was a 5-degree spread soon after planting form the one to three-inch depths. However, all three measurements were very warm, ranging from 75 degrees F soil temperature at 3 inches to 80 degrees at 1 inch.

Difference in down force produced a small difference in standard deviation. The plots with the least downforce had the highest standard deviation, meaning the spacing was not quite as good. However, all of the standard deviation numbers were relatively low. Even a planter working properly can have a standard deviation of 2.0, based on tests conducted by Bob Nielsen at Purdue University. 

There were no significant yield differences based upon the difference in pressure or force placed upon the units. 

There was significant difference in standard deviation, referring to evenness of plant spacing, between 4 and 5 miles per hour, and 5 and 6 miles per hour. However, even the standard deviation for the 6 miles per hour planting rate was still under 2.5.

Populations were comparable for the various combinations examined. Growth stage when checked in late June was about the same for all treatments, except for those planted 1-inch deep. Those plants were smaller and ran behind the rest of the season.  

Conclusions

1) Our best guess is that seed planted at one-inch deep, even though there was moisture underneath, did not germinate until a rain. Perhaps some germinated and didn’t emerge. This surprised us to see this much difference for placing seed this shallow, when we were coming out of a wet-weather situation. We were also surprised that these plots remained behind on growth during the rest of the season, and yielded considerably less.

2) The overall yield levels in the 190-bushel range, except for 1-inh depth, surprised us for corn planted May 27. Of course, we did not have a plot of corn planted in late April or early May to compare to. Growing conditions were reasonably good the rest of the season, although it turned hot and dry in August.

3) Weeds were cleaned up better than expected, and yield control did not appear to play a big role in outcome. Again, we did not have comparison plots to prove what might have happened had weeds been controlled earlier. The lowest yielding plot was in a ponded area, at 99 bushels per acre. The highest yielding plot topped 240 bushels per acre.

4) We perhaps saw an indication that less than desired down force on units might result in more variable spacing, but it was slight. By yield, there was no significant difference.

5) The four miles per hour planting speed produced the best spacing, as expected. However, we have no explanation for why those plots yielded less, even though yields were still respectable. We checked populations thinking speed may have affected drop, but found no differences large enough to explain the difference there either.

6) Temperatures were sufficient to germinate seed at all depths by the time we planted the trial. We did determine that there is a difference in temperature between soil depths. But at these levels, it did not play a role.

7) The take-home finding is that based upon our trial, if we were planting into Brookston-Crosby soils that were conventionally tilled on May 27 in north-central Indiana, we would use a medium-level down force, set the depth at 2 or 2 inches, and run 5 or 6 miles per hour. Running faster allows us to cove more acres if we’re not going to pay a yield penalty for it. 

8) These results are for one location under one set of conditions. The obvious next step is to rerun the same test in late April or early May next year. Planting earlier, differences of five degrees F in temperature might make a large difference. Ideally, we would repeat the experiment at a second location, or include tow planting dates, such as late April and again in late May, to see if we could determine a difference between the two plantings, and to see if we could duplicate our results in late May.

9) Since statistics were applied, we are 90% confident when we say one treatment was significantly different from another. Where there is no significant difference declared, we are not 90% confident that the difference was due to the treatment instead of experimental error and random chance. 

10) Farmers need to have access to this information, including the explanations that go with it. We have already run stories about the plot in Indiana Prairie Farmer, including about how the combine performed and why it wasn’t used as the official weigh master, why weed control worked and future risks, and how the grain cart was converted. Every time a story runs, the plots are identified as the Indiana Prairie Farmer /Precision Planting plots. Various versions of these stories will also run on the Indiana Prairie Farmer Website with the same attributions. 
