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Phosphorus is a critical nutrient for corn (Zea mays L.) productivity. Inadequate early season P supply can result in limited corn growth. A combination of available soil P, and pre-plant fertilization can help meet the demands for early corn establishment and growth.

The main objective of this study was to evaluate early-season corn response to different rates of pre-plant broadcast phosphorus fertilizer and determine the optimum levels using four different soil test methods.

MATERIALS AND METHODS
The study was conducted in 8 locations across Kansas during 2021. The experimental design is a randomized complete block with four replications. Fertilizer treatment consisted of five rates of phosphorus (P) fertilizer (0, 30, 60, 90, and 120 lbs P2O5 acre–1), using mono-ammonium phosphate (MAP) (11-52-0). Fertilizer was applied one time by broadcast pre-plant. Soil samples were collected 0-6 in before treatment application, composite by blocks, and analyzed for soil test P using four different extraction methods (Mehlich-3, Haney H3A, Bray 1, and Bray 2) and analyzed colorimetrically. Whole plant sampling at V6 was collected for P uptake analysis. Statistical analysis was performed using R (p<0.05). The critical level for each soil test method was determined using the Linear Plateau model across replications in R.

SUMMARY
Using early season P uptake response provided critical levels of 24 and 23 ppm for the Mehlich-3 and Bray 1 methods, respectively. For the Haney H3A, the critical level was estimated at 9 ppm with an R2 of 0.64. The Bray 2 method has the lowest R2 value (0.36), and an estimated critical value of 67 ppm. Phosphorus uptake at early season (V6) showed a significant response to broadcast P fertilization at two of eight sites.
RESULTS
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Figure 1: Relative P uptake in corn at the V6 growth stage using four different soil P extraction methods and analyzed colorimetrically.


Figure 3: P uptake at different P2O5 application rates across responsive sites (left) and non-responsive sites (right). †Means with the same letter are not significantly different among treatments (P<0.05)
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