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ABSTRACT
     Twenty-nine potassium (K) fertilizer trials were conducted in eastern North Dakota from 2014 to 2016. Rates of K fertilizer as muriate of potash (0-0-60) granules were 0-250 pounds per acre in 50 pound per acre increments. In seven of the experiments, corn yield at the 250 pound per acre rate was statistically less (P < 0.10) than lower rates, and in two experiments corn yield was maximized with the 250 pound per acre rate. In twenty-two of the trials, the numerical corn yield was less at the 250 pound rate than lower rates. The relationship between corn yield and K fertilizer rate was quadratic (R2 = 0.17). Determining the maximum return to K fertilizer, with $3 per bushel corn and $0.20 per pound 0-0-60 indicated about 140 pounds of 0-0-60 was the most profitable fertilizer rate over the 22 sites. Increasing the 0-0-60 rate more than 200 pounds per acre was only profitable in 2 of 29 experiments.

INTRODUCTION
     Land-grant University fertilizer potassium recommendations for corn have not put a maximum cap on rates until recently (Franzen, 2017). Recommendations imply that although K rates greater than necessary for maximum yield may not be immediately profitable, the rates do not decrease yield. Recent research has indicated that K rates greater than those necessary to maximize yield may not only be unprofitable, but may decrease corn yield from the maximum yield in the experiment. An Iowa State report indicates that profitable rates decrease with an unfavorable corn price to K cost ratio, but does not indicate that yields might decrease at high K rates (Mallarino, 2016). Twenty-nine K rate experiments were conducted in corn in North Dakota from 2014-2016. The K responses were related to the dry soil test K test, consideration of clay chemistry and K rate (Breker et al., 2019). However, it was noted that in many experiments yield decreased once maximum yield was attained with additional K. The objective of this analysis is to further investigate the effect of higher K rate on corn yield and corn production profitability in North Dakota.

METHODS
     Twenty-nine K rate experiments were conducted in corn between 2014 and 2016. Each experiment was designed as a randomized complete block, with 5 K rates from 0- 250 pound per acre 0-0-60 and 4 replications. Data was analyzed using ANOVA and determining the maximum return to K fertilizer (0-0-60) on K addition profitability.

RESULTS
     Of the twenty-nine experiments, corn yield at 2 locations were maximized with the 250 pound per acre 0-0-60 rate; however, corn yield was statistically decreased (P<0.10) at 7 locations. At 22 locations (including those whose decrease was statistically lower), numerical yield decreased with K rates greater than the rate in which yield was maximized. Converting yield within each experiment to relative yield, the relationship between yield and K rate was quadratic (Figure 1):

    Y = -0.0003x2 + 0.0831x + 89.8
 Where y is yield, and x is the rate of 0-0-60


Figure 1. Relative corn yield with 0-0-60 rate, North Dakota 2014-2016.

Imposing $3 corn price and $0.20 per pound 0-0-60 within the regression equation, the maximum return to K (MKTK) is described in Figure 2. 


Figure 2. Maximum $ return to 0-0-60 K fertilizer from corn yield response, North Dakota 2014-2016.

Profitability of K response is maximized in Figure 2 at about 140 pound 0-0-60 per acre, with a plus/minus $3 per acre range from about 80 – 200 pound per acre 0-0-60 rate. Rates greater than 200 pounds per acre 0-0-60 were only profitable in 2 of 29 sites.

CONCLUSIONS
     Rates of 0-0-60 greater than 200 pounds per acre were seldom profitable for corn production in North Dakota. It is not clear the reason for the yield drag from excess K. It might be excessive chloride, or may be even the K itself. Further research into the effects of excessive K rates and K sources are needed to determine profitable rates and fertilizers, and strategies to increase K soil test where possible without yield drags within a crop rotation.
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