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Weather Conditions – Temperature and Precipitation
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Table 1. Treatment list applied in drained and undrained soil conditions in three different tillage systems: no-till, strip-till, and conventional.  Each of these 15 treatments is apple to all six combinations of drainage and tillage.

	
Applications to CORN phase plots		Applications to SOYBEAN phase plots
Trt	in the rotation with soybean			in the rotation with corn
 1	          0 pre-plant				Untreated
 2	         40 pre-plant				Untreated
 3	         80 pre-plant				Untreated
 4	       120 pre-plant				Untreated (UTC)
 5	       160 pre-plant				Untreated
 6	       200 pre-plant				Untreated
 7	        40 pre-plant/40 @ V6			Untreated
 8	        40 pre-plant/80 @ V6			Untreated
 9	        40 pre-plant/120 @ V6			Untreated
10	        40 pre-plant/160 @ V6			Untreated
11	       120 pre-plant				Vibrance TRIO
12	       120 pre-plant				Cruiser 5RS
13	       120 pre-plant				CruiserMaxx Vibrance + 7.5G ApronXL
14	       120 pre-plant				CruiserMaxx Vibrance + 7.5G ApronXL
										+ Priaxor @ R3
15	       120 pre-plant				120 lb N/A split applied at V4, R1, R3



Grain Yield – Drainage and Tillage – Soybean
	
	The following analysis was done considering corn treatments 1 through 10. There were no significant effects of drainage or tillage on soybean yield (ANOVA table below).
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Drainage grain yield means (as ‘emmeans’ in the table)
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Tillage grain yield means (as ‘emmeans’ in the table)
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	Treatment 6 which received 200 lb N/acre at PPT in the corn rotation was the only treatment to yield significantly lower (figure below). These results are consistent with previous years and might suggest that high corn yields (and high crop residue) might reduce soybean yield the following year. There was not an interaction effect indicating that the performance of treatment 6 was further hindered under NT plots.
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Grain Yield – Nitrogen Application – Soybean

	In 2019, nitrogen application to the soybean crop (120 lb N/a split at V4, R1, and R3) did not result in statistically higher yields (figure below).
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Grain Yield – Seed treatments – Soybean
	
There were no differences in yield with regards to the seed treatments (figure below).
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Grain Yield – Drainage and Tillage – Corn

	The following analysis was done considering corn treatments 1 through 10. We can see a significant effect of tillage but no effect of drainage. ‘treatf’ indicates the different N rate and application timings.
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Grain Yield – N Application Timing – Corn
	
	The timing of nitrogen application was significant but there were no interactions with the different drainage and tillage conditions. Higher yields were obtained with split PPT/V8 applications.
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Optimal Nitrogen Rate – PPT vs PPT/V8 – Corn
	
In general, optimal N rates were lower with a full PP application compared to a split application. Nonetheless, corn responded to in-season N application and that resulted in greater yields (preceding figure). Even though we adjusted the grain yields for the greensnap damage, there might still be some confounding effect of lower yields with PPT treatments, as those were the tallest and most damaged plants at the time the wind storm hit the site.
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Green Snap Damage – Corn

	The figure below shows a clear linear relationship between percent plant breakage (green snap) and percent yield loss across all the treatments. 
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	As a side project we investigated the utility of crop canopy reflectance as a predictor of green snap damage. The figure below shows the relationship between percent plant breakage (or yield loss on the following page) and change in canopy NDRE measurement 12 days before and 2 days after the storm. The results are promising and show a clear negative linear relationship, indicating that the greater the change in crop canopy reflectance, the greater the percent plant breakage and yield loss.
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Plant Emergence

	There was a significant effect of drainage on corn emergence, with significantly higher plant population under drained conditions. 
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For soybeans drainage did not have a significant effect on plant population.
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	The soybean seed treatments interacted with tillage practice and drainage condition, resulting in significantly different plant emergence values.
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Post-Harvest Soil Nitrogen – Corn

	Neither drainage nor tillage had a significant effect of residual soil N (ammonium + nitrate @ 0-3 ft).
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	While there as a significant effect of N rate on residual soil N (greater soil N with the largest N rates), those patterns were not affected by drainage and tillage.
	It is also worth noting that timing of N application did not affect residual N, as can be observed by comparing treatments 5 and 9, and 6 and 10.
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	In-season soil N – Corn

	Even though differences were numerically large (tables below), drainage and tillage did not affect in-season soil N measured at V6 stage as ammonium + nitrate at 0-3 ft.
[image: ]

[image: ]

	As expected, significantly higher soil N was measured with higher N application rates.
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Type II Analysis of Variance Table with Ssatterthwaite's method
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Grain Yield as Affected by N Rate and Timing
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Type II Analysis of variance Table with Satterthwaite’'s method
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Drainage  emmean SE df Tower.CL upper.CL .group
2 Drained 99.44333 3.745194 10.66667 91.16868 107.718 a
1 undrained 94.16333 3.745194 10.66667 85.88868 102.438 a
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Tillage emmean SE df Tower.CL upper.CL .group
1 ST 98.2625 3.753367 17.1559 90.34907 106.1759 a
2 NT 96.2775 3.753367 17.1559 88.36407 104.1909 a
El CT 95.8700 3.753367 17.1559 87.95657 103.7834 a
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Drainage emmean SE df Tower.CL upper.CL .group
1 undrained 131.5806 7.129344 10.66666 115.8290 147.3322 a
2 Drained 117.0604 7.129344 10.66666 101.3088 .8120 a
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Tillage emmean SE df Tower.CL upper.CL .group
2 CT 129.9619 8.616617 23.67125 112.1650 147.7588 a
3 ST 123.0459 8.616617 23.67125 105.2490 140.8428 a
1 NT 119.9538 8.616617 23.67125 102.1568 137.7507 a
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Average Maximum Temperature in 2017, 2018 and 2019
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Type II Analysis of Variance Table with satterthwaite's method
Sum Sq Mean Sq NumDF  DenDF F value Pr(F)

Drainage 1.044 1.0444 1 4.001 0.1413 0.72610
Tillage 30.257 15.1284 2 16.001 2.0464 0.16167
treatf 151.848 16.8720 9 216.000 2.2823 0.01831 *
Drainage:Tillage 18.439 9.2197 2 16.001 1.2471 0.31380
Drainage: treatf 72.888 8.0987 9 216.000 1.0955 0.36724
Tillage: treatf 172.097 9.5609 18 216.000 1.2933 0.19391
Drainage:Tillage:treatf 230.677 12.8154 18 216.000 1.7335 0.03550 *

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 * * 1
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Drainage  emmean SE df Tower.CL upper.CL .group
2 Drained 65.54978 1.452399 8.733276 62.24886 68.85069 a
1 undrained 65.18006 1.452399 8.733276 61.87914 68.48097 a
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Tillage emmean SE df Tower.CL upper.CL .group
2 ST 66.12925 1.3705 7.735471 62.94996 69.30854 a
1 CT 65.80633 1.3705 7.735471 62.62704 68.98562 a
3 NT 64.15917 1.3705 7.735471 60.97988 67.33846 a




