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Introduction

• Despite increased adoption of conservation and reduced tillage 

(~75% acreage)1, Illinois continues to top the list of states 

contributing phosphorus (P) to the Gulf of Mexico at 

approximately 13%2 of the total input.

• Balances are great indicators of sustainable P management at 

field, farm, watershed, county, and state levels. 

• Balances allow establishment of benchmarks and assessment of 

the trends in P use and removals and could be linked to P 

buildup/removal in soils. 

Objectives
• Our objectives were: 1) to calculate P balances based on 2007, 

2012, 2017, and 2022 using USDA Census and Survey data at the 

county level to determine whether P is being applied in excess or 

shortage to crops in Illinois; 2) to compare the calculated P balance 

based on different sources (Census vs. Survey); 3) to investigate 

the time trend of P balance (2007-2022) at county, crop reporting 

district (CRD), and state levels. 

Results 

Methods

Data collection for annual manure P: 

• Cow (beef and dairy), chicken (broiler, layer, and pullet), horse, 

goat, and pig (swine) manure was considered. 

• Animal inventory was extracted from USDA-NASS

• Annual manure P = inventory * P excreted * recoverable P fraction

Table 1. Example of calculating P applied by fertilizer plus 

manure source for each crop based on harvested area in 

Bond County, Illinois in 2012, using Census data. 

Phosphorus balance calculations:

• P balance = Manure P + Fertilizer P – Crop P Removal

Figure 1. County-level and CRD-level P balances using Census data (top panel) and Survey data (bottom panel) from 2007 to 2022, (A) Census 2007, (B) Census 2012, (C) Census 2017, (D) Census 

2022, (E) Survey 2007, (F) Survey 2012, (G) Survey 2017, and (H) Survey 2022. CRD level P balances were reported in red alongside the CRD boundaries.

Crop P removal calculation: 

• USDA-NASS

• P removal in crops = crop yield * P removed per yield unit

Data collection for fertilizer P: 

• Illinois Department of Agriculture fertilizer reports

• Fertilizer P = US ton fertilizer * P2O5 *0.437 * 2000 

Table 2. Crop removal and P balance calculations for Bond county in Illinois in 

2012 using Census data. 

Results (continued) 

Figure 2. State-, CRD-, and County-level P balances from 2007 to 

2022 based on Census and Survey data.

• P balances varied widely by year and county, 

indicating that P management challenges 

are highly localized.

• Both census and survey datasets displayed 

a sharp decline in P balances in 2017, with 

partial recovery in 2022.

• Except for 2012, P balances were negative 

regardless of the P balance calculation 

source. 

• Differences between census- and survey-

based datasets illustrated how the data 

source influences the magnitude of P 

balances.

Discussion 
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