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Meta-analysis Goals
• Update NLRS with studies published 

since 2014.
• Provide ranges of relative (%) and 

absolute (kg/ha) loss reductions for each 
BMP.

• Identify research gaps – is there sufficient 
data to support nutrient loss reduction 
claims for the current list of BMPs?
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Methods
1. Conduct a systematic literature 

review using PRIMSA 
standards.

2. Create Web of Science search 
terms for each of the BMPs, 
focused on IL and adjacent states 
with IL-MLRAs.

3. Screen resulting list for relevant 
papers. Exclude lab-based 
studies or modelling studies that 
do not include new data. 

4. Extract data from papers to 
construct a meta-analysis 
database. 

5.  Complete statistical analysis 
and calculate ranges of N and P 
loss reductions for each BMP. 
Focus on both absolute (kg/ha) 
and relative (%) nutrient loss 
reductions for each. 

Preliminary Data
• Found 84 relevant papers on BMPs within Illinois and adjacent states 

with IL MLRAs. 
• For some BMPs (WASCOBs, Terraces, N Inhibitors, etc.) there are no 

or very few published studies within IL MLRAs. 
• N Inhibitor (NI) BMP findings: Most published studies are lab-based, 

solely crop yield-focused, or N2O loss focused. 
o Only four NI studies found with data on Nitrate-N reduction 

and crop yield globally. Only one was in an IL MLRA.
o Data does not show a clear relationship between N 

inhibitors, Nitrate – N reduction and crop yield.
o Actual 𝚫 Loss in these studies is below the 10% claimed in 

the 2015 NLRS.

Using inhibitors decreases yields 
AND increases nitrate-N loss 
(FAIL)

Using inhibitors increases yields 
BUT increases nitrate-N loss 
(FAIL)

Using inhibitors decreases yields 
BUT decreases nitrate-N loss 
(“hard” trade-off scenario)

Using inhibitors increases yields 
AND decreases nitrate-N loss 
(CLAIMED)

Expected trendline if 
10% N reductions 
are occurring

Timeline and Takeaways
• Currently extracting data from relevant 

papers and adding to database. 
• Data extraction and analysis will be 

completed by May 2026.
• Several BMPs in the IL NLRS lack a 

sufficient number of peer reviewed studies 
to support Nitrate – N and Total P 
reduction claims.

• More field-based studies needed to better 
quantify whether NI are a BMP for N loss 
and if the 10% reduction claim is accurate.

Background
• The Illinois Nutrient Loss Reduction 

Strategy (NLRS) was published in 2015 
by the Illinois EPA.

• A list of Best Management Practices 
(BMPs) and relative Nitrate–N and Total 
P reductions for each were included in 
the NLRS.

• Citations for some of these reduction 
percentages are lacking, and a few of 
these loss estimates were based on 
personal communication instead of peer 
reviewed studies. 


