Influence of Soil Sampling Grid Size on Application Accuracy and Economics
of Site-Specific Nutrient Applications in Row Crops
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Introduction

" Most agricultural production fields in the southeastern U.S. have large inherent soil and nutrient
spatial variability which requires utilizing precision soil sampling methods such as grid or zone
sampling to inform site-specific nutrient applications.
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Table 1: Application accuracy (%) and costs (S/ac) for lime, phosphorus and potassium associated with different grid sizes for
all nine fields. Application accuracy represents percent area in the field that received the target fertilizer rate. Application costs
include the cost of soil sampling (S/ac) plus the fertilizer costs (S/ac) for soil sampling based on each grid size.

= While more efficient ways to develop and use zones for soil sampling are still explored, grid-based soil
sampling remains the most commonly used strategies by consultants and growers due to ease of
implementation.
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Economic Analysis —

e Spatial correlation and accuracy analysis for different strategies were performed using JMP Pro 15.
 The total amount of fertilizer required for each grid strategy was computed using AgLeader SMS.

* The cost of soil sampling associated with each strategy along with the per pound costs of different
nutrients (lime, P and K) were used to perform the economic analysis.
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* While the soil sampling cost decreased considerably with an increase in grid size, the total application cost was still
comparable (5104 - S108/ac) among the precision soil sampling using different grid sizes.

 Higher application inaccuracies and similar application costs associated with larger grid sizes suggests that precision soil
sampling strategies on smaller grid sizes (1.0 — 2.5 ac) are cost-effective and optimal for accurate fertilizer placement.

 Future studies will be focused on comparing the application accuracy and economics of different grid versus zone-based
precision soil sampling strategies for the coastal plain soils in the southeastern US.

Acknowledgements

Thanks to the Georgia Cotton Commission for funding this project, the collaborating growers, and the UGA farm managers for
their cooperation and support, and the UGA Precision Ag team for data collection support.

Figure 2. Prescription map for phosphorus (P) based on (A) all sampling points combined (assumed
to represent actual spatial variability) and (B) using 2.5-ac grid sampling. (C) represents difference
map showing areas of on-target (green), under- (red) and over-application (blue) of fertilizer.
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