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ABSTRACT
Multiple soil test methods have been evaluated as diagnostic tool for potassium management in soybeans. However, more research is needed to find the K extraction method that better correlates to soybean grain yield. Some soil test methods (e.g., 1 M NH4OAc) are not always good K uptake and grain yield indicators. Another extraction method (Mehlich-3) is similar to NH4OAc for most soils, and we know from previous research that these two extraction methods are strongly correlated, suggesting that they could be used indistinctively. They can be considered as a measure of the same soil K pool.
This study compared different soil test K methods (STK), evaluated the correlation to soybean yield and K uptake response in low testing soils, and assessed tissue analysis as an alternative for in-season correction options. The study was conducted at ten locations throughout eastern Kansas during 2019 and 2020. The treatments were a control with no K fertilization and rates with 50 lbs K2O/acre increments to a maximum of 150 lbs K2O/acre. Aboveground plant samples were collected at R6 stage to measure plant K uptake. Soil K was analyzed using five different methods for both dry and field-moist samples: NH4OAc, Mehlich-3, CaCl2, Resin- K, NaBPh4.
In general, soil extraction methods using moist soils were better correlated to K response than dry tests, especially for NH4OAc. Among all evaluated methods, the CaCl2 dry and moist, NH4OAc moist, Resin K, and NaBPh4 tests were the best when correlating to relative yield and K uptake. The CaCl2 dry is one the easiest and cheapest tests, also having a consistent correlation coefficient. Furthermore, it might be an alternative to the NH4OAc moist test because of the high correlation (r=0.91). Overall, the NH4OAc moist test was one of the best methods to estimate response to K in low testing soils; however, other non-conventional tests like CaCl2 dry might perform similarly but without the typic disadvantages of moist samples.
Plant tissue samples were collected at the V4, R2, R4, and R6 stages to measure plant K and Magnesium (Mg) concentration. Potassium concentration and K/Mg ratio at the V4 growth stage correlated well to whole plant K uptake at R6 and grain yield. Considering grain yield as the response variable, the critical concentration range for K and K/Mg ratio was 1.6 to 1.8 % and 2.3 to 2.4, respectively. The nutrient ratio was slightly better in predicting K uptake. Preliminary results from this study suggest that tissue analysis at early stages can be used as a diagnostic tool to assess the K status of the soybean crop. A new reference for K concentration was developed along with a K/Mg ratio that could be useful when sampling flexibility is needed.
