
Does soil pH affect hay production? 
 
Bruno C. Pedreira, Extension Specialist, Kansas State University 
 
To put up high-quality hay, it is necessary to understand soil, forage, equipment, and 
weather. The fundamental process behind a bale of hay is the harnessing of the sun’s 
energy, water, and nutrients from the soil to produce forage. Although farmers cannot 
control the weather (moisture, day length, and temperature), there are a few decisions to be 
made that may contribute to improving plant nutrition, and results in yield enhancement.  
 
The very first step is understanding the hayfield soil potential which requires taking soil 
samples every two to three years. Soil samples should be sent to the soil test laboratory with 
a brief description of the hayfield (i.e., forage crop and if it is a new seeding or already 
established pasture) and yield goal (ton/acre). Based on a recent soil test report, being 
aware of the nutrient levels, decisions will be made regarding nutrient replenishment 
considering the yield goal and fertilizers costs.  
 
Frequently, when a fertility program has been discussed, the focus tends to be on nitrogen 
(N), phosphorus (P), and potassium (K). However, it is important to highlight that nutrient 
availability in the soil is driven by soil pH, which can vary from acidic to basic. The target soil 
pH for Tall Fescue, Smooth Brome, and Bermuda pastures is from 6.0 to 7.0, but in an alfalfa 
field, the values should be greater than 6.8. Values lower than these will limit the plant's 
potential to access nutrients in the soil, limiting yield potential in a hayfield. 
 
It is not uncommon to identify hayfields with soil pH from 5.0 to 5.5, which will be 
responsive to liming. Liming an acidic pasture is a high priority to maintain optimal nutrient 
availability. Lime is widely available in Kansas and no great price changes were reported 
since last year when fertilizers prices skyrocketed. In figure 1, the thicker the bar, the greater 
will be the nutrient availability. By keeping soil pH from 6 to 7, most of the macronutrients 
will present greater availability, contributing to reaching the hayfield yield goals. Thus, N, P, 
and K may not be applied before understanding, and correcting if needed, the soil's chemical 
environment.  
 
It is important to highlight that lime reaction in the soil can take months and, for that reason, 
a small yield increase with the lime-only application may be expected. The lime application 
needs to consider assessing economic return in a multi-year context and associated with a 
complete fertility program, which includes the input of required nutrients to improve 
hayfield yields. A successful fertility program needs to address the lacking of nutrients, yield 
goals, and probability of economic responses, looking for enhancing the efficiency of the 
system.  
 
 
 



 
 
 
 
Figure 1. Soil pH effect on nutrient availability. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 


