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SECTION 1. INTRODUCTION & VERIFICATION 

1.1 Introduction Product Claim 

Identify the following: 
Physiological effect on crop as indicated by the label claim (i.e. root growth, yield increase). 
This must match the response variable. 
 Yield Increase, Nutrient Use Efficiency 
Target crop(s) for product use 

 All Crops/Crop Groups 

Target geographic location(s) to use this product (please identify by geographic boundaries, 
i.e. states, countries, continents)

United States of America

If product is for a target environment or stressor, please identify climatic or soil conditions for 
this product (check all that apply): 

□ Flooded conditions □ Drought conditions □ Heat stress
□ Chilling Stress □ Salt Stress □ General abiotic stress
□ Other

1.2 Verification Method 

Please check which verification method was used to show this product’s efficacy: 
Must present research on the product for this application 

✔Original Research
Independent research with a credible institution (USDA-ARS, Land Grant University, or 

other). 
Please list institution(s)  

Internal/In-house Research 

CONTINUE TO SECTION 2. 

✔Published Research
Product used in published Literature is the product for this application 

FILL OUT TABLE PAGE 3 

FOR PUBLISHED RESEARCH VERIFICATION ONLY: 

North Carolina State University, Mid-Michigan Agronomy (CRO), & Ag Metrics Group (CRO)  
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Purpose: Validate the product in this application is equivalent to the products tested in the 
literature accompanying this application. If there are variations, please specify how products 
differ. Provide information on product composition/formulation, amount or concentration of the 
active ingredient or the guaranteed analysis, and the application rate corresponding to the product 
used in the literature (for the product/area and the active ingredient/area). 

If this is a microbial product with strain not specified, please provide an additional written 
explanation to support your product. 

Table 1. Compare and contrast of product for approval and product used in research literature 
provided. Add columns as necessary for each additional research article. 

Product on this 
application 

Product from literature 

Article 1 Article 2 

Composition or 
Statement of 
Formulation a

Duo Maxx 

Guaranteed Analysis 
or Active Ingredient 
Concentration 

Organic Carbon 
(13.4%)** Sources 
on COA  

Application Rates 
corresponding to the 
supporting literature b

8-32 oz/A -OR- 64
oz/ton of fertilizer
(labeled product use
rate per area)

a If product composition or formulation is proprietary, please provide a statement of Formulation to describe the 
product and tie its similarity to the corresponding product in the literature 
b Specify either the product rate per area or ingredient rate per area. 

Attach peer-reviewed article(s) using the product from Table 1 to this packet labeled Supporting 
Literature 1, Supporting Literature 2, etc. 

END OF APPLICATION 

FOR ORIGINAL RESEARCH VERIFICATION ONLY 

SECTION 2. MATERIALS & METHODS 
2.1 Description of the Study Areas 
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Introduction 

Duo Maxx is a fertilizer additive that has been successfully applied to many 
cropping systems throughout the United States. Common use cases for Duo Maxx fertilizer 
treatment include, but are not limited to: granular commodity fertilizer blends, liquid 
fertilizer sources used in starters such as orthophosphate and polyphosphate, side-dress 
nitrogen liquids including urea-ammonium nitrate (UAN), and treating manure sources 
prior to soil application/incorporation. Target crops for Duo Maxx fertilizer treatment 
include, but are not limited to: corn, wheat, rice, cotton, potato, onions, pasture, turfgrass, 
horticultural crops, fruits and vegetables. Duo Maxx is compatible with most standard 
liquid application and dry handling systems.  

 

Section 1. Soil Characteristics 

1.1 Soil Test Results 
A. Potato- The soil test results from 2021 and 2023 were very similar, with a very 

low standard deviation between the different years for each nutrient and 
property. Soil results for 2020 were unavailable. (Table A. 1) 

B. Corn- Soil test results for 2020, 2021, and 2022 all had similar nutrient levels. 
While the chemical properties varied slightly year to year, there was still a low 
standard deviation between all three years. (Table A. 2) 
 

Section 2. Partial Factor Productivity 

2.1 Nitrogen Partial Factor Productivity 

A. Corn- Duo Maxx showed a higher PFP (partial factor productivity= yield/ Lbs. 
applied nutrient) over untreated for every nitrogen rate it was included in during the 
three-year study. As nitrogen rates increased the PFP was smaller, as to be 
expected, but was still higher when compared to untreated. A single tailed T-test 
shows a statistical significance at the p=.05 level (Table A. 3). 

B. Potato- Across all three study years, all rates of Duo Maxx, and both varieties Duo 
Maxx only had a lower PFP for nitrogen than the untreated in one instance. Both 8 oz 
and 16 oz treatments of Duo Maxx had a similar PFP compared to each other. A 
single tailed T-test shows significance at the p=.10 level (Table A. 4). 
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2.2 Phosphorus Partial Factor Productivity 

A. Potato- Duo Maxx had a higher PFP than untreated on phosphorus for all 
treatment levels save for the same instance in the nitrogen PFP. The rate of Duo 
Maxx did not seem to influence the PFP. A single tailed t-test shows significance at 
the p=.10 level (Table A. 5). 

 

Section 3. Descriptive Statistics 

3.1 Yield Data Analysis 

A. Potato- The mean, standard deviation, and standard error are reported for all 
treatment levels and variety all three years of the study (tables A. 6 - A. 11). Duo 
Maxx treatments had a higher average yield than all untreated, except for Manistee 
2021 at 16 oz of Duo Maxx. The 16 oz treatment of Duo Maxx tended to have a lower 
standard deviation than the 32 oz treatment, however untreated was generally 
lower. An analysis of variance test (ANOVA) was conducted on all data at alpha 
levels of .05 and .10; however all data sets were found to not be statistically 
significant at p=.05 or p=.10. 

B. Corn- The mean, standard deviation, and standard error are reported for the trial 
years of 2020, 2021, and 2022 (Tables A. 12-14). Duo Maxx treatments showed a 
higher average yield, a mostly lower standard deviation, and a lower standard error 
than untreated plots. Both ANOVA and a single tailed t-test found this data to be 
significant at the alpha level of p=.10 (Table A. 12) for 2020. A t-test also showed the 
higher rate of UAN with Duo in 2022 to be significant at the alpha level of p=.10 
(Table A. 14). 

Summary 

 The research data provided here has demonstrated that treatments including Duo Maxx 
Increase nutrient use efficiency (NUE), as defined by a greater partial factor productivity 
(PFP= yield/ lbs. nutrient applied) over untreated, on nitrogen in corn (p<.05 table A. 3), as 
well as potatoes where Duo Maxx showed a greater PFP on nitrogen and phosphorus 
(p<.10 tables A. 4-5) . 

 

 

 
















