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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD 

 
 
KOCH AGRONOMIC SERVICES, 
LLC,  

 
Opposer, 
 
v. 
 

VERDESIAN LIFE SCIENCES U.S., 
LLC 

 
Applicant. 

) 
)
)
)
)
)
)
) 
)
)
) 
) 

 
 

 
 
Opposition No. _____________ 
 
Application Nos. 88/030,304 & 88/057,306 
 
 

 
CONSOLIDATED NOTICE OF OPPOSITION 

 
 Koch Agronomic Services, LLC (“Koch Agronomic” or “Opposer”), a Delaware limited 

liability company with a principal place of business at 4111 East 37th Street North, Wichita, 

Kansas 67220, believes that it will be damaged by the issuance of trademark registrations for the 

phrases “NUE CHARGE” and “NUE UNIVERSITY” that are the subject of Application Ser. 

Nos. 88/030,304 and 88/057,306, respectively (the “Applications”), filed by Verdesian Life 

Sciences U.S., LLC (“Applicant”). Accordingly, pursuant to Section 13 of the Lanham Act, 15 

U.S.C. § 1063, Koch Agronomic opposes the Applications. 

 As grounds for its opposition, Opposer alleges as follows, with knowledge concerning its 

own acts, and on information and belief as to all other matters:  

1. Koch Agronomic is a global leader in plant nutrient solutions, using science and 

technology to provide growers with innovative solutions to boost yield potential, strengthen turf, 

reduce environmental impact, and optimize fertilizer investments. 

2. Applicant is a Delaware limited liability company with an address of 1001 

Winstead Drive, Suite 480, Cary, North Carolina 27513. 
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3. On July 9, 2018, Applicant filed an application to register the phrase “NUE 

CHARGE” for use in connection with “fertilizers,” in Class 1.  

4. On July 30, 2018, Applicant filed an application to register the phrase “NUE 

UNIVERSITY” for use in connection with “fertilizers; plant growth nutrients for crops; 

chemicals for use in agriculture for crop protection, except fungicides, herbicides, insecticides 

and parasiticides,” in Class 1 and “fungicides, herbicides, insecticides, and parasiticides,” in 

Class 5. 

5. Neither of the Applications include a disclaimer of any term. 

6. The Applications were published for opposition in the Official Gazette dated June 4, 

2019. Koch Agronomic timely filed requests for extensions of time to oppose the Applications 

and thus is allowed until August 5, 2019 to file this Consolidated Notice of Opposition. 

7. Koch Agronomic and third parties regularly use the generic or descriptive term 

“NUE” as an acronym for “nitrogen use efficiency” or “nutrient use efficiency,” which is an 

indicator for the amount of applied nutrients (nitrogen) that are taken up by the crop. NUE is the 

measurement researchers, the academic community, and the agriculture industry use to compare 

the effectiveness of various fertilizer sources. Attached as Exhibit 1 are printouts showing 

representative examples of such uses, including Opposer’s use of NUE. 

8. Applicant, in its counterclaim in a separate opposition proceeding, in fact admitted 

that “‘NUE’ is an acronym for the wording nutrient use efficiency” and argued that NUE is thus 

descriptive of fertilizer. Attached as Exhibit 2 is a printout of Applicant’s Answer and 

Counterclaim in Opposition No. 91246167. 

9. In addition, Applicant’s website repeatedly uses “NUE” an acronym for “nutrient 

use efficiency,” explaining “Nutrient use efficiency (NUE) is simply a measure of how well 
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plants use the available mineral nutrients. It can also be defined as yield per unit input (e.g., 

fertilizer, nutrient content, etc.).” Attached as Exhibit 3 are printouts of Applicant’s website 

showing examples of such use. 

10. Applicant’s website also uses “NUE” to reference “nitrogen use efficiency.” 

Attached as Exhibit 4 is a printout of Applicant’s website showing an example of such use. 

11. Moreover, Applicant received an office action on December 28, 2018 to its 

application to register the phrase “A VERDESIAN NUE SOLUTION,” Application Ser. No. 

88/123,749, for use in connection with “metabolic plant fertilizers and growth regulators for 

agricultural use,” in Class 1. The office action required a disclaimer of the term “NUE” on the 

basis that “‘NUE’ is an acronym for ‘Nitrogen Use Efficiency’ or ‘Nutrient Use Efficiency’” and 

“[t]hus, ‘NUE’ in the mark merely describes an ingredient, quality, characteristic, function, 

feature, purpose, or use of applicant’s goods because they are metabolic plant fertilizers and 

growth regulators for agricultural use that could be used to improve NUE.” Attached as Exhibit 

5 is a printout of the office action. 

12. On June 18, 2019, Applicant filed a response to the office action adopting the 

following disclaimer and thus further admitting the descriptiveness of the term “NUE”: “No 

claim is made to the exclusive right to use NUE apart from the mark as shown.” Attached as 

Exhibit 6 is a printout of Applicant’s June 18, 2019 office action response. 

13. As evidenced by Applicant’s own admissions, the term “NUE” is generic, merely 

descriptive, and non-distinctive, when used in connection with Applicant’s goods covered by the 

Applications. 

14. Based on Koch Agronomic’s offering of plant nutrient solutions related to 

increasing nitrogen use efficiency (NUE), Koch Agronomic has standing to oppose the 
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Applications and has a direct commercial interest in describing the products it sells using the 

generic or merely descriptive term “NUE.”   

15. Applicant should be required to adopt a disclaimer of the term “NUE” for both 

“NUE CHARGE” and “NUE UNIVERSITY” on the grounds that the term “NUE” is generic or 

merely descriptive and lacking acquired distinctiveness when used in connection with an 

indicator for the utilization of nitrogen and nutrients of the fertilizers, plant growth nutrients for 

crops, chemicals for use in agriculture for crop protection, fungicides, herbicides, insecticides, 

and parasiticides identified in Applicant’s description of goods. Indeed, the term “NUE” is 

generic or does nothing more than describe a quality, characteristic, function, feature, purpose or 

use of Applicant’s goods. As such, the term “NUE” must be disclaimed pursuant to Section 6(a) 

of the Lanham Act, 15 U.S.C. § 1056(a).  

16. Koch Agronomic respectfully requests the Board to sustain this Notice of 

Opposition in Opposer’s favor and require disclaimers of the term “NUE” in “NUE CHARGE” 

and “NUE UNIVERSITY” in Application Ser. Nos. 88/030,304 and 88/057,306. The required 

fee in the amount of $1,200.00 accompanies this notice. The Commissioner is authorized to debit 

the deposit account of Kilpatrick Townsend & Stockton LLP (Deposit Account No. 20-1430) for 

any deficiency in the required fee. 

Dated: July 17, 2019   Respectfully submitted, 
 
/Alicia Grahn Jones/ 
Alicia Grahn Jones 
Crystal Genteman 
KILPATRICK TOWNSEND & STOCKTON LLP 
1100 Peachtree Street, Suite 2800 
Atlanta, Georgia 30309 
Phone: (404) 815-6500 
Fax:  404-815-6555 
aljones@kilpatricktownsend.com 
cgenteman@kilpatricktownsend.com 
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CERTIFICATE OF TRANSMITTAL 
 

 I hereby certify that a true copy of the foregoing CONSOLIDATED NOTICE OF 

OPPOSITION is being filed electronically with the TTAB via ESTTA on this day, July 17, 2019.  

 
/Alicia Grahn Jones/ 
 
Counsel for Opposer 
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neither Louisiana State University, nor the individual researchers referenced, endorse or recommend any product or service. 
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Chapter 2 

Nutrient/fertilizer use efficiency: 
Measurement, current situation and 

trends

Paul Fixen1, Frank Brentrup2, Tom W. Bruulsema3, Fernando Garcia4,  
Rob Norton5 and Shamie Zingore6

Abstract

Nutrient use eiciency (NUE) is a critically important concept in the evaluation of crop 
production systems. It can be greatly impacted by fertilizer management as well as by 
soil- and plant-water management. he objective of nutrient use is to increase the overall 
performance of cropping systems by providing economically optimum nourishment to 
the crop while minimizing nutrient losses from the ield. NUE addresses some, but 
not all, aspects of that performance. herefore, system optimization goals necessarily 
include overall productivity as well as NUE. he most appropriate expression of NUE 
is determined by the question being asked and oten by the spatial or temporal scale 
of interest for which reliable data are available. In this chapter, we suggest typical NUE 
levels for cereal crops when recommended practices are employed; however, such 
benchmarks are best set locally within the appropriate cropping system, soil, climate 
and management contexts. Global temporal trends in NUE vary by region. For N, P 
and K, partial nutrient balance (ratio of nutrients removed by crop harvest to fertilizer 
nutrients applied) and partial factor productivity (crop production per unit of nutrient 
applied) for Africa, North America, Europe, and the EU-15 are trending upwards, while 
in Latin America, India, and China they are trending downwards. hough these global 
regions can be divided into two groups based on temporal trends, great variability 
exists in factors behind the trends within each group. Numerous management and 
environmental factors, including plant water status, interact to inluence NUE. Similarly, 
plant nutrient status can markedly inluence water use eiciency. hese relationships 
are covered in detail in other chapters of this book.

1 International Plant Nutrition Institute (IPNI), Brookings, SD, US, pfixen@ipni.net
2 Yara Research Centre Hanninghof, Dülmen, Germany, frank.brentrup@yara.com
3 International Plant Nutrition Institute (IPNI), Guelph, Canada, tom.bruulsema@ipni.net
4 International Plant Nutrition Institute (IPNI), Buenos Aires, Argentina, fgarcia@ipni.net
5 International Plant Nutrition Institute (IPNI), Horsham, Victoria, Australia, rnorton@ipni.net
6 International Plant Nutrition Institute (IPNI), c/o IFDC., Nairobi, Kenya, szingore@ipni.net

Nutrient use eiciency (NUE) i
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used to estimate N recovery by ive subsequent crops, reporting a range of 5.7 to 7.1%, 
excluding the irst growing season.  With the irst growing season, total RE ranged from 
35 to 60%. 

Current status and trends in NUE for N 

Current status of NUE for N
Ladha et al. (2005) conducted an extensive review of 93 published studies where NUE 
was measured in research plots (Table 6). his review provides estimates of the central 
tendency for NUE expressions for maize, wheat and rice. Values for PFP and AE were 
generally higher for maize and rice than for wheat, at least in part due to the higher N 
content of wheat grain. Values for RE varied widely across regions and crops with a 
10th percentile value of 0.2 and a 90th percentile value of 0.9 (grain plus straw). Much 
of the range in values was attributed to variations among studies in soil, climate and 
management conditions. he overall average RE of 55% compares well with other 
published global estimates of 50% by Smil (1999) and 57% by Sheldrick et al. (2002) 
and with estimates for the US and Canada of 56% by Howarth et al. (2002) and 52% by 
Janzen et al. (2003)  as summarized in Ladha et al. (2005).  

Table 6. Common NUE values for N for maize, wheat, and rice and for various world regions in 
93 published studies conducted in research plots compiled by Ladha et al. (2005).

Crop or 
region

Number of 
observa-
tions*

Average 
rate of ferti-

lizer use

PFP** AE** RE** PE**

(kg ha-1) (kg kg-1) (kg kg-1) (%) (kg kg-1)

Maize 35-62 123 72(6) 24(7) 65(5) 37(5)

Wheat 145-444 112 45(3) 18(4) 57(4) 29(4)

Rice 117-187 115 62(3) 22(3) 46(2) 53(3)

Africa 2-24 139 39(11) 14(6) 63(5) 23(6)

Europe 12-69 100 50(6) 21(9) 68(6) 28(6)

America 119-231 111 50(5) 20(7) 52(6) 28(8)

Asia 161-283 115 54(3) 22(2) 50(2) 47(3)

Average/
totals

411 52(2) 20(2) 55(2) 41(3)

*Range in number of observations across NUE indices. 
**See Table 1 for definitions of each term; Value in parentheses is relative standard error of the mean 
(SEM/mean*100).
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As mentioned earlier, measured NUE in production ields is oten less than from 
research plots such as those summarized in Table 6. An example ofered by Cassman et 

al. (2002) was that average RE for fertilizer N applied by rice farmers in the major rice 
producing regions of four Asian countries was 0.31 (179 farms) compared to 0.40 for 
ield-speciic management (112 farms) and 0.50-0.80 in well-managed ield experiments. 
Balasubramanian et al. (2004) reported RE for N in cereals of 0.17-0.33 under current 
farming practices, 0.25-0.49 in research plots, and 0.55-0.96 as a maximum of research 
plots. In India, RE averaged 0.18 across 23 farms for wheat grown under poor weather 
conditions, but 0.49 across 21 farms when grown under good weather conditions 
(Cassman et al., 2002). 

Whether trials are in farmer ields or on experiment stations, high-yield cereal 
systems tend to have higher AE than systems at lower yield levels. his should not be 
surprising since the higher nutrient requirements of crops at high yield levels are likely 
to exceed the nutrient supplying ability of soils without the application of fertilizers 
to a greater extent than at lower yield levels. his increases the diference between the 
yield of the crop with the application of fertilizers and the yield of the crop without the 
application of fertilizers. Additionally, a crop with a faster nutrient accumulation rate 
may reduce the potential for nutrient losses from the production ield. In the dataset 
shown in Figure 3, which is composed of diverse summaries of cereal NUE from around 
the world, approximately one-third of the variability in AE for N could be explained 

Figure 3. Influence of yield level of the fertilized treatment on typical AE for N reported in NUE 
summaries of farm and experiment station trials (n=37; data sources: Dobermann, 2007; Ladha et al., 
2005; Lester et al., 2010; Liu et al., 2011; Iowa State U. Agronomy Extension,  2011; Norton, R.M., 
Based on data from Long term NxP experiment in Australia – Dahlen, personal communication. 
2011.; Singh et al., 2007). 
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simply by average grain yield. Yield variation in the dataset was due to a multitude of 
factors including climate, cropping system, soil properties and system management. 

Trends in NUE for N
he considerable variability existing in NUE across regions and cropping systems 
manifests itself in temporal trends as well. Countries with intensive agriculture—such 
as US, Germany, UK, and Japan—generally show increasing NUE as a result of stagnant 
or even decreasing N use and increasing crop yields (Dobermann and Cassman, 2005). 
However, cropping systems within these countries can vary greatly in temporal trends. 

Understanding the whole-system context of NUE trends is critical to proper 
interpretation of these trends. Comparing PFP trends for N for maize and wheat in 
the US illustrates this point (Figure 4). Maize PFP increased approximately 50% from 
1975 to 2005 while wheat PFP decreased 30% during this same time period, but then 
increased 30% from 2005 to 2010. he increase in maize PFP resulted mostly from 

Figure 4. Partial factor productivity in the US for fertilizer N used on maize and wheat from 1965 to 
2010 (adapted from USDA-ERS and USDA-NASS, 2011).
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improved genetics and crop, soil and nutrient management, which boosted yields by 
over 80% during this 30-year period. he net efect has been a linear increase in PFP for 
the last 25 years at a rate of 0.9 kg grain (kg N)-1. 

So, in the same country where growers had the same access to technology and 
innovation, why did wheat production not show a similar trend? he answer likely 
lies in diferences between the dominant maize and wheat regions in cropping, tillage 
and fertilizer application histories. he dominant wheat region has been undergoing a 
transition from management systems where the dominant N source was the tillage and 
fallow-induced mineralization of soil organic matter to a less tilled, more intensively 
cropped system that conserves or builds soil organic matter (Clay et al., 2012). During 
this transition, wheat production became more dependent on fertilizer as an N source 
because of the reduction in mining of soil organic N, reducing apparent PFP and 
PNB (closer to 1). Comparison of PNB between Illinois (a maize-dominant state) and 
Montana (a wheat dominant state) shows unsustainably high N balances in the past for 
Montana which have been declining for the past 20 years, while Illinois had potential 
for closing the gap in the N balance (Table 7). More recently, the PFP trend for wheat 
has reversed due likely to the same factors that have been increasing PFP for maize 
systems (Figure 4).

Table 7. Partial nutrient balance for N in Illinois and Montana from 1987 to 2007 (IPNI, 2012a). 

State Dominant  
cropping system

Partial nutrient balance by year*

1987 1992 1997 2002 2007

Illinois Maize-soybean 0.71 0.76 0.76 0.86 0.87

Montana Wheat 1.35 1.33 1.00 1.04 1.01

*(Removal by harvest) (Fertilizer N + Recovered manure N + biological N fixation)-1

In countries where agriculture is in general undergoing intensiication, PFP oten 
shows decreasing trends because fertilizer N use increases at a faster rate than crop 
yields, though yields are also increasing (diminishing returns). Such is the case for 
wheat and maize in Argentina (Figure 5). As in the above case for wheat in the US, such 
declines in PFP are oten accompanied with more sustainable PNB relationships where 
less mining of soil nutrients is occurring. If biological N ixation is not included in the 
N balances, such shits can be misleading if the frequency of legumes in the rotation 
changes over time. 

Developing a picture of regional trends in NUE around the world requires a systematic 
approach where all regions are estimated using a consistent protocol over time. We used 
that approach in developing Figures 6 and 7 for N and Figures 11 to 14 for P and K. he 
igures show NUE trends from 1983 to 2007 with each point representing the average 
of a 5-year period. Data availability (FAO, 2012; IFA, 2012) limited the indicators 
estimated to PFP and PNB. For nutrient inputs, only mineral fertilizer consumption 
was considered, excluding nutrients in livestock manure, atmospheric deposition, 
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biological N ixation, and municipal wastes. he crops included from the FAO database 
were 38 fruits and vegetables, 9 cereals, 9 oil crops, 6 pulse crops, 5 root or tuber crops, 
and 5 other crops. he major category not included was forage crops that included 
crops such as silage maize, alfalfa and other hay. his category can be a large source of 
productivity and nutrient removal in regions where signiicant coninement livestock 
operations exist. For example, in the US alfalfa and “other hay” account for over 15% 
of the total national P removal and over 40% of the K removal (PPI/PPIC/FAR, 2002). 
However, a proportion of the nutrients contained in forage crops will be returned to the 
ields as animal manure,  but since both forage crops as output and manure as input are 
excluded from these NUE estimates, the error introduced should in most cases not be 
large at this broad regional scale. Since biological N ixation was not included for the 
input estimate, N removal by legumes was also not included for calculating PNB. his 
may skew regions with more legumes in the rotation towards higher PNB estimates.  
he nutrient concentration of harvested crops was based on literature values or research 
trial data (J. Kuesters (Yara), personal communication, 2012). 

World PFP and PNB levels have shown a very slight increase over this 25-year period. 
Regional temporal trends in PFP for N are, in most cases, similar to PNB but trends 
among global regions clearly difer (Figures 6 and 7). Africa and Latin America in 
1985 had by far the highest PFP and PNB values but with trends in opposite directions. 
he PFP data show that both these regions have extremely high productivity per unit 
of fertilizer N applied. However, the excessive PNB values for Africa show that it is 
becoming more dependent on non-fertilizer sources to balance crop removal of N, a 
precarious and unsustainable situation. In contrast, Latin America has maintained very 

Figure 5. Partial factor productivity in Argentina for fertilizer N used on maize and wheat from 1993 
to 2011 (adapted from Garcia and Salvagiotti, 2009).
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Figure 6. Partial factor productivity for N in global regions, 1983-2007.
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high productivity per unit of N but has also moved towards a more sustainable nutrient 
balance. 

In general, PNB and PFP for Africa, North America, Europe, and the EU-15 are 
trending upwards, while Latin America, India, and China are trending downwards. It is 
interesting to note that PNB for Europe during the last decade appears to have leveled 
of at around 70%, and that PNB for Latin America, India, and China has been declining 
at about the same rate for the 25-year period. 

Trends in NUE for P and K 

he major efects of soil properties and typically large legacy efects of previous 
management  dominate NUE relationships for P and K. While most of the beneit and 
recovery of N addition occur during the year of application, much of the beneit of P 
and K application on many soils occurs in subsequent years due to efects on soil fertility 
(Syers et al., 2008). Appropriate evaluation of the current status and long-term trends 
of NUE for P and K needs to consider these residual efects. Short-term AE, RE and 
PFP for P and K are usually best interpreted within the context of current soil fertility 
status and associated PNB which indicates future soil fertility status if the current PNB 
remains unchanged.  

Eiciency measures are greatly inluenced by nutrient rate applied and by soil fertility. 
he P data summarized in Figure 8 are from research conducted in farmer ields in the 
Southern Cone of South America. Available P in all ields tested was lower than critical 
values so that a proitable response to P was expected. Agronomic eiciency was highest 

Figure 8. Influence of P rate on agronomic efficiency and partial nutrient balance of soybean in the 
Southern Cone of South America (adapted from Ferrari et al., 2005; H. Fontanetto, pers. comm.; and 
Terrazas et al., 2011). Numbers for each group in the legend indicate the number of field trials (n)
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at low rates of P with the lowest rate (10 kg ha-1) being common for soybean-based 
cropping systems of the region. his rate resulted in an average PNB of 1.85 where 
soil P levels would be depleted over time – a non-sustainable situation, but better than 
no fertilizer P at all. he higher rates generated somewhat lower AE values but had 
PNB values less than one where soil P would be maintained or increased with time. 
hese data illustrate the value in considering multiple NUE indicators when assessing 
P management. 

he efect of soil P fertility on AE and RE is illustrated by wheat experiments from 
Argentina (Figure 9). Very high AE and RE are measured when soil fertility is well 
below critical levels and rapidly decline as soil fertility increases. Sustainability is 
associated with the intermediate AE and RE values observed when rates applied are 
close to removal, and soil fertility levels are maintained near the critical level. 

First year RE in ield trials across Asia indicates P recoveries near 25% are typical in 
that region when fertilizer P is applied at recommended rates (Table 8). hese studies 
were mostly on soils with low P ixation potential and were under favorable climate and 
management conditions. Dobermann (2007) pointed out that though the average RE 
values were similar across studies, within-studies RE varied widely from zero to nearly 
100%, but that 50% of all data fell in the 10 to 35% RE range. Such variability is to be 
expected due to the soil fertility and the efects of application rate of fertilizers discussed 
above. 

Regional aggregate data can be used to evaluate the current status of P use and its 
impact on temporal trends of soil fertility and to test the assumption that P balance 
impacts soil fertility. Soil tests conducted for the 2005 and 2010 crops in North America 
by private and public soil-testing laboratories were summarized by IPNI. In Figure 10, 
the change in median soil P levels for the 12 Corn Belt states over this 5-year period is 
plotted against the PNB for this same time period. Values of PNB above 0.94 resulted 

Figure 9. Influence of soil fertility on agronomic efficiency of P fertilizer in wheat experiments in 
Argentina (Garcia, 2004).
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in declining soil P levels with substantial declines measured for the states with the most 
negative P balance. hese data suggest that long-term PNB is a reasonably good indicator 
of the future direction of soil P fertility on non-P ixing soils. hese relationships would 
likely difer for low P Oxisols and Andisols that typically have a high capacity to sorb 
or “ix” applied P; in these soils, a considerably lower PNB would be needed initially to 

Figure 10. Change in median soil P level for 12 US Corn Belt states as related to state PNB, 
2005-2009 (updated from Fixen et al., 2010).

C
ha

ng
e 

in
 m

ed
ia

n 
P 

(p
pm

)

-14

-2

-4

-6

-8

-10

-12

0

2

1.601.501.401.301.201.101.000.900.80

PNB*

1.70

* NuGIS 1/12/2012; P use includes
fertilizer and recoverable manure P

Y = -18.99x + 17.8

R2 = 0.86

PNB of 0.935 = 0
change in soil P

Table 8. Average RE of P and K from mineral fertilizers in field trials with rice, wheat and maize 
in Asia. Values shown refer to recommended fertilizer rates or in the case of rice, those that were 
currently being applied by farmers (Dobermann, 2007; Liu et al., 2006). 

Crop, region 
or management

Number of  
field trials

Time period P RE
(%)

K RE
(%)

*Rice in Asia; farmer’s 
practice

179 1997-1998 24 38

*Rice in Asia; site-specific 
management

179 1997-1998 25 44

Wheat in India 22 1970-1998 27 51

Wheat in China 744 1985-1995 22 47

Maize in China 592 1985-1995 24 44

*China, India, Indonesia, Philippines, Thailand, and Vietnam.
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build soil P fertility until high ainity sorption sites are satisied. Soils with large amounts 
of free calcium carbonate where precipitation reactions control P in solution, such as 
those in southern Australia, would also be exceptions where fertilizer P efectiveness in 
building soil fertility would remain low (McLaughlin, 2012). 

he same approach used for N in developing a picture of regional trends in NUE 
around the world was used for P (Figures 11 and 12). As with N, world PFP and PNB for 
P have increased over this 25-year period with PFP in the last 5-year period (2003-2007) 
approaching 195 kg production per kg P and PNB approaching 70%. Regionally, Africa 
has markedly separated itself from all other regions in terms of both PFP and PNB. In 
the 1983-1987 period, Africa, India and China had nearly identical PNB levels for P 
of around 90%, but moved in opposite directions over the 25-year period with PNB in 
Africa doubling to over 180% while in China and India it dropped to approximately 
50%. he PNB value for Africa indicates extreme mining of soil P while the values in 
China and India indicate that soil P levels should be increasing. hese values do not take 
into account changes in the use of local rock phosphate but there is no evidence that this 
was signiicant. here is a paucity of reliable information on the use of rock phosphate 
as a direct application fertilizer in Africa, but various sources indicate that amounts 
used have remained very low. Average application rates at the country level are less than 
0.5 kg ha-1, even for countries with the highest application rates, indicating insigniicant 
P contribution from rock phosphate sources.

Figure 11. Partial factor productivity for P in global regions, 1983-2007.
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In general, PNB and PFP for Africa, North America, Europe, and EU15 are trending 
upwards in P, while Latin America, India, and China are trending downwards, just as 
was the case for N. he absence of manure inputs in these NUE estimates impacts some 
regions much more than others and should be kept in mind in comparing the absolute 
values of the expressions. Diferences in temporal trends (slopes of the lines) are likely 
to be more reliable. 

Information on K use eiciency is more limited than either N or P. his is partly 
due to the environmentally benign nature of K where interest in eiciency is driven 
primarily by agronomic or economic factors. he result is less support for research and 
education on eicient use. he irst year recovery eiciency for K is generally believed 
to be higher than for P with the exception of some strongly ixing clay soils.  he irst 
year recovery of applied K has been reported in the range of 20 to 60% (Baligar and 
Bennet, 1986). Dobermann (2007) summarized average recovery eiciencies in ield 
trials in Asia conducted prior to 1998 showing a range of 38 to 51% (Table 8). Jin (2012) 
summarized ield trials on cereal crops in China, conducted from 2002 to 2006 using an 
omission plot design, and showed RE for K in the 25 to 32% range and average AE values 
of 8 to 12 (Table 4). In a more recent set of ield trials on winter wheat in North-Central 
China, RE values for K were somewhat higher in the 34 to 44% range but AE values 
were again in the 8 to 10 range (Table 9; He et al., 2012). he researchers indicated that 

Figure 12. Partial nutrient balance for P in global regions, 1983-2007.

World
North America
Latin America
India
Europe
EU-15
China
Africa

20052000199519901985

Pa
rt

ia
l n

ut
ri

en
t 

ba
la

nc
e 

(P
 r

em
ov

al
 (

fe
rt

ili
ze

r 
P)

-1
, %

)

20

40

60

80

100

120

140

160

180

200



2. Nutrient/fertilizer use efficiency: measurement, current situation and trends 31

the lower AE was likely due to K application rates exceeding the optimum for the soil 
K supply of individual site-years. Dobermann (2007) suggested that AE levels for K of 
10-20 were realistic targets for cereals on soils that do not have high available K reserves. 

he same approach used for N and P in developing a picture of regional trends in 
NUE around the world was used for K (Figures 13 and 14). As with N and P, world 
PFP and PNB for K have increased over this 25-year period, with PFP in the last 5-year 
period (2003-2007) approaching 145 kg of production kg-1 K and PNB approaching 
140%. Globally, non-forage crops were removing 40% more K than was being applied 
as commercial fertilizer during this 5-year period. Regionally, across the 25-year period 
China underwent the greatest change in PNB, from removing more than 5 times as 
much K as was being applied to a PNB approaching 100% where K removal and fertilizer 

Table 9. NUE of K from mineral fertilizers in three field trials with winter wheat in North-Central 
China. Average of 2007-2009 (He et al., 2012). 

Province Average rate RE AE
(kg K ha-1) (%) (kg kg K-1)

Hebei 81 43 10.2

Shandong 75 44 9.9

Shanxi 100 34 8.1

Figure 13. Partial factor productivity for K in global regions, 1983-2007.
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K application are equal. For Africa, both PFP and PNB increased markedly across the 
25 years with a PNB in 2003-2007 indicating that crops removed more than six times 
the amount of K that was applied as fertilizer.  

In general, PNB and PFP for Africa, North America, Europe, and EU-15 are trending 
upwards in K, while Latin America, India, and China are trending downwards, just 
as was the case for N and P. he absence of forage crop production and K removal in 
these NUE estimates impacts some regions much more than others and should be kept 
in mind in comparing the absolute values of the expressions. Diferences in temporal 
trends (slopes of the lines) are likely to be more reliable. 

NUE, water and a look forward
Numerous management and environmental factors interact to inluence NUE including 
plant water status. Similarly, plant nutrient status can markedly inluence water use 
eiciency (WUE). he rest of this book will explore the interaction between these two 
critical crop growth factors. WUE can be improved through nutrient management 
(Hatield et al., 2001) although in arid environments it can be important to balance 
preanthesis and postanthesis growth to ensure adequate water remains to ill grain (van 
Herwaarden et al., 1998). Nutrient availability afects aboveground biomass, canopy 
cover to reduce soil evaporation, plant residue production, nutrient dynamics in soil, 
and thereby improves crop growth and WUE (Maskina et al., 1993; Halvorson et al., 

Figure 14. Partial nutrient balance for K in global regions, 1983-2007.
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1999; Norton and Wachsmann, 2006). Adequate nutrient supply has shown to improve 
WUE in several crops (Smika et al., 1965; Corak et al., 1991; Campbell et al., 1992; 
Varvel, 1994; Payne et al., 1995; Davis and Quick, 1998; Correndo et al., 2012). 

Data from a lysimeter experiment conducted in Canada on spring wheat ofers 
an excellent example of the relationship between NUE measures and WUE across a 
range of N levels (Figure 15). he study included both rainfed (dry) and irrigated (irr) 
treatments and shows the tremendous impact water status can have on yield response to 
N and the resulting AE and PNB. he lower graph in the igure shows that a water deicit 
markedly reduced both AE and PNB at all N levels, but that the eiciency reduction 
was considerably greater at the lower N levels. he upper graph in Figure 15 shows 

Figure 15.  Influence of water status and N application on spring wheat yield and water and N use 
efficiency in a lysimeter experiment in Saskatchewan, Canada (adapted from Kröbel et al., 2011 and 
Kröbel et al., 2012, based on original data from Campbell et al., 1977a,b).

A
E 

(k
g 

gr
ai

n 
in

cr
ea

se
 (

kg
 N

)-1
)

0

20

15

10

5

35

30

25

40

16412382410
N rate (kg ha-1)

PN
B

0.0

1.5

1.0

0.5

2.5

2.0

3.0

W
U

E 
(k

g 
gr

ai
n 

ha
-1

 (
m

m
 w

at
er

)-1
)

5

11

9

7

13

15

G
rain yield (t  ha

-1)

1.0

4.0

3.0

2.0

5.0

6.0

Dry AE Irr AE Dry PNB Irr PNB

Dry WUE Irr WUE Dry yield Irr yield



34 Managing water and fertilizer for sustainable agricultural intensification

improvement in WUE as N levels increase for both the dryland and irrigated treatments. 
he lower apparent optimum N level for both yield and WUE for the irrigated treatment 
relects higher NUE under irrigation shown in the bottom graph. 
We draw this chapter to a close reinforcing a point made earlier – that the objective 
of nutrient use is to increase the overall performance of cropping systems. he data in 
Figure 15 illustrate that even though NUE generally decreased as N rates increased, 
the simultaneous increase in WUE and yield until an optimum N rate was attained 
improved overall system performance. Eicient and efective use of either water or crop 
nutrients requires that both be managed at optimum levels for the speciic system.  
Continuous improvement in system performance is a fundamental objective in 
sustainable intensiication. Such improvement is the product of management changes 
made by individual farmers for individual ields. Numerous eiciency and productivity 
enhancing nutrient management technologies and practices exist today and are 
described elsewhere in this book, but many are underutilized. Looking forward, locally 
deined guidelines for NUE indices that are speciic for nutrients, soils, and cropping 
systems and that can be readily determined by farmers are needed. Such guidelines 
would help farmers identify what to measure and where improvement is most needed 
and may be easiest to advance. Guidelines would help deine the need for and impact of 
changes in management on system performance.  
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Foreword  This paper offers the technical basis and supporting research for using Nitrogen Use Efficiency ȋNUEȌ as a performance indicator to improve global food production and control the potential harmful environmental impacts of excess nitrogen-based compounds from manufactured and animal waste fertilizers.  NUE implies a more precise application of nutrients that is based on current agronomic principles in combination with other factors like soil health, water availability, climate, and type of crop.  Since the NUE indicator can be quantified, countries now have an opportunity to evaluate the effectiveness of their own nutrient policies and, at the same time, farmers have the ability to assess the efficiency of their farming practices and nutrient use to increase production and reduce environmental damage. The GPNM recommends NUE as a performance indicator to address nutrient losses within developing and existing global agreements that focus on sustainable development, oceans, climate change, biodiversity, water quality, air quality and soil health.       Greg Crosby  Chair, GPNM  USDA National )nstitute of Food and Agriculture         

Nitrogen UseEfficiency ȋNUEȌ 
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Nitrogen use efficiency and nutrient performance indicators. 

GPNM Task Team Report and Recommendations1 

 

Rob Norton, Eric Davidson, and Terry Roberts  
Summary  The Task Team recommends using Nitrogen Use Efficiency ȋNUEȌ to describe partial nutrient balance ȋalso referred to as removal/use or output/input ratioȌ and note that it can be configured in different ways to show the current starting point ȋbenchmarkȌ from which future improvements can be assessed ȋprogress indicatorȌ.  NUE can be expressed at different scales from the farm to the country level. Neither a high nor a low NUE is an implicit target, but raising low values, which usually indicate inefficient use of added nitrogen, and lowering very high values, which usually indicates mining of soil nitrogen, will require appropriate interventions at the farm level, so that the farmer engagement is important in achieving progress. The task team recognizes that NUE relates to production and soil health, so it needs to be put in context to other indicators.  We also note that significant lags between improvements in NUE and reductions in N pollution of groundwater and surface waters may occur, but nevertheless, increases in NUE and reductions of surplus N in agriculture should eventually lead to lower N pollution.  
PREAMBLE The efficient and effective use of nutrients underpins food security and reduces losses of nutrients to the environment. While balanced nutrition is important, nitrogen in particular is fundamental to raising crops and animals to feed the world now and in the future. Much of the increase in food production over the past half century can be attributed to the use of synthetic nitrogen fertilizers. (owever, when used at the wrong time, or the wrong rate, or in the wrong form and put in the wrong place, adverse impacts can occur as nitrogen flows through the environment.  The importance of reconciling nutrient removal with nutrient additions has been recognized through the United Nations Environmental Program’s view that there is a need to define and then assess trends in nutrient performance. The Sustainable Development Solutions Network has also proposed that crop nitrogen use efficiency should be an indicator of progress towards a goal to end hunger, achieve food security, improve nutrition, reduce pollution, and promote sustainable agriculture. Science and industry have supported the development of appropriate indicators to represent the balance between underuse of nitrogen that can lead to low production and the depletion of soil fertility, with excess nitrogen that can lead to adverse environmental impacts. Using nitrogen use efficiency estimation is consistent with the indicators proposed by other agencies and the fertilizer industry.                                                         ͳ Revised April ͺ, ʹͲͳͷ 

NUEȌ Nitrogen Use Efficiency ȋȋN
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The focus of this report is nitrogen and similar principles could be applied to estimating phosphorus, potassium or sulfur nutrient use efficiencies.  
DEFINING NITROGEN USE EFFICIENCY  Nitrogen use efficiency ȋNUEȌ can be defined in many ways depending on the purpose to which the indicator will be put. Agronomic efficiency or apparent recovery efficiency are appropriate performance indicators, especially in the selection of more efficient genotypes for nutrient uptake or to assess nutrient transfers among soil pools, but both of these measures require a nil fertilizer application treatment to estimate the extra yield due to the added fertilizer.  Such measures are normally only available on research plots limiting their usefulness in non-research settings. We recommend using partial nutrient balance to measure NUE. Also called the removal/use ratio or the output/input ratio, this indicator is derived from the sum of N in all of the products removed from the field ȋi.e., the harvested crop or livestock product and any stover or other material removedȌ and the sum of all inputs of N to the field, farm or region ȋi.e., fertilizer, imported animal manure, compost, green manure or other soil amendments, imported animal feed, and biological N fixation; note that atmospheric N deposition is usually ignored because it is usually small relative to agricultural inputs, but it could be included where deemed importantȌ. As such, NUE reflects the proportion of nutrient recovered in produce, within the boundary of the system described, relative to the amount of N entering the site: 

NUE = sum-of-outputs/ sum-of-inputs NUE does not describe pathways of internal N transformation within a system ȋe.g., N mineralization or nitrificationȌ, nor is it necessarily a direct quantitative estimate of N loss from the system, because N not removed in the harvest might remain on site in the soil.  Over the long term, however, changes in soil N stocks are usually low relative to inputs and outputs, and therefore, low NUE values over multiple years are reasonably reliable indirect indicators of probable significant N loss to the environment.  An important advantage of this definition of NUE is that the data are generally available at both the farm level and the national accounting level.  On the farm, fertilizer ȋand imported manureȌ amounts are usually known, as is the harvest volume or mass ȋe.g. bushels/acre or tonnes/hectareȌ.  The concentrations of N for manure and harvest products are often not known for specific farms, but they can be estimated from regional literature values.  At the national and sub-national level, data on production by commodity type ȋe.g., maize, wheat, rice, other crops, dairy products, and meatȌ are estimated by governments and the FAO when real data are not available. The FAO also gives data on the total apparent fertilizer consumption by country, but these data are not disaggregated by crop or region. Attempts have been made in the scientific community to disaggregate national data to crop specific application rates on agricultural areas ȋe.g. Potter et al., ʹͲͳͳȌ, that could be used as baselines or reference values. )FA has released two reports on fertilizer use by crop by country from collected data ȋ(effer ʹͲͲͻ, ʹͲͳ͵Ȍ, but these do not cover all countries.  



Position paper from the GPNM’s Task Team Workshop, December 8, 2014 held at Washington, DC.  ͷ 

Although there are some data limitations and uncertainties, both inputs and outputs can be estimated locally and nationally, and from those estimates, NUE can be derived.  A disadvantage of NUE is that it, alone, is often inadequate for assessing agricultural sustainability, so that NUE data must be interpreted in the context of other data.  Different crop types are likely to have different NUE, and national and regional NUE values may reflect the particular mix of farming systems within those areas. Maize generally has lower NUE than wheat, and so a country or farmer growing a lot of wheat may report relatively high NUE, not necessarily because of particularly efficient nutrient management practices, but because of the type of crop that the soils and climate best support. Table ͳ gives examples of annual NUE for different crops from selected countries.   
Table 1. An example of NUE by country and crop. Data were derived from FAOSTAT ȋCrop production and area sownȌ, )FA ȋFertilizer use by cropȌ and )PN) ȋCrop product nutrient concentrationsȌ. Neither biological N fixation nor manure applications are considered in this example and crop removal is estimated using mean values rather than regionally relevant data. 

Country Wheat Maize Rice Other Cereals All Cereals Soybean* Palm Other Oilseeds Sugar Argentina ͳ.ʹͺ Ͳ.ͻͻ ʹ.ʹ͸ ͳ.͸͹ ͳ.ʹͳ ͳ.ʹͲ - ͵.ʹ͵ ʹ.ͳ͹ Australia ͳ.ͳͲ ͳ.Ͳ͸ ʹ.͸Ͳ Ͳ.ͺ͸ ͳ.Ͳʹ - - Ͳ.͸͵ Ͳ.ͻ͵ Bangladesh ͳ.ʹ͹ ͳ.Ͳ͸ Ͳ.ͷ͸ - Ͳ.ͷ͹ - - ͳ.Ͳͳ Ͳ.ͺͻ Brazil Ͳ.ͻͻ Ͳ.ͺͷ Ͳ.ͻ͹ Ͳ.ͺ͹ Ͳ.ͺͺ ͳ.ʹͲ Ͳ.ͷͷ ͳ.Ͳʹ ͳ.ͺ͵ Canada Ͳ.ͺ͸ Ͳ.͹Ͳ - ͳ.Ͳͷ Ͳ.ͺͻ ͳ.ͳͺ - Ͳ.ͻͶ - Chile Ͳ.͸͵ Ͳ.ͷͳ Ͳ.ͺ͵ Ͳ.ͺͳ Ͳ.͸͵ - - ͳ.Ͳͺ - China Ͳ.ͷͶ Ͳ.ͶͲ Ͳ.Ͷ͹ Ͳ.͸͸ Ͳ.Ͷ͹ Ͳ.ͺͲ Ͳ.͵ʹ Ͳ.Ͷͳ Ͳ.͵ͺ Egypt Ͳ.ͷͻ Ͳ.ʹ͸ Ͳ.ͷ͵ Ͳ.͸Ͷ Ͳ.Ͷͷ Ͳ.͹Ͷ - Ͳ.ͳͻ Ͳ.ͶͶ EU-ʹ͹ Ͳ.ͻ͸ Ͳ.ͷ͵ Ͳ.ͺ͸ ͳ.Ͳͻ Ͳ.ͻͲ ͳ.ͳ͵ - Ͳ.ͻͷ - )ndia Ͳ.Ͷ͸ Ͳ.͵͸ Ͳ.ͶͲ Ͳ.ͷͲ Ͳ.Ͷ͵ Ͳ.ͻͲ - Ͳ.Ͷͻ Ͳ.͸Ͷ )ndonesia - Ͳ.Ͷ͵ Ͳ.͸ͷ - Ͳ.ͷͻ Ͳ.ͻͶ Ͳ.ͺ͸ Ͳ.ͲͲ ͳ.Ͳ͹ )ran Ͳ.͹ͺ Ͳ.Ͷ͸ Ͳ.Ͷͺ Ͳ.͹ͻ Ͳ.͹ͳ ͳ.Ͳͷ - Ͳ.Ͷ͵ Ͳ.ʹ͸ Malaysia - Ͳ.͵ͺ Ͳ.͵͹ - Ͳ.͵͹ - Ͳ.͸ͻ ͳͳ.͸ͺ ͳ.Ͳ͹ Mexico ͳ.ʹʹ Ͳ.͵ͻ Ͳ.͸Ͳ ͷ.ͳʹ Ͳ.͸ʹ - Ͳ.Ͳͺ Ͳ.ͻͶ ͳ.ʹͻ Morocco ͳ.͹ͺ Ͳ.ͷ͵ Ͳ.ͷͷ ͳ.͵Ͳ ͳ.ͷʹ - - Ͳ.͵͵ Ͳ.ͳ͵ Pakistan Ͳ.ͶͲ Ͳ.͵Ͳ Ͳ.͵Ͷ Ͳ.ͷ͵ Ͳ.͵ͺ - - ͳ.ʹ͸ Ͳ.͵ͻ Philippines - Ͳ.͹ͷ Ͳ.ͻ͹ - Ͳ.ͻͲ - Ͳ.Ͷ͸ Ͳ.Ͳͷ ʹ.Ͳͺ Russia ͳ.͸͵ Ͳ.Ͷ͸ Ͳ.͹ͳ ʹ.͹ͻ ͳ.͹ͺ ͳ.Ͳͺ - Ͷ.ͺ͹ - South Africa ͳ.Ͷ͸ Ͳ.ͷͶ - ͳ.͹Ͳ Ͳ.͸͸ ͳ.ʹͲ - ͳ.ʹͷ Ͳ.͹ͻ Thailand - Ͳ.͸Ͷ Ͳ.ͻͶ Ͳ.ͺͺ Ͳ.ͻͲ ͳ.ͳʹ Ͳ.͹ͳ Ͳ.ʹ͸ ͳ.ʹͲ Turkey Ͳ.͹͵ Ͳ.Ͷ͸ Ͳ.ͺͶ ͳ.͵Ͳ Ͳ.ͺͳ Ͳ.ͻ͵ - Ͳ.ͷͷ - USA Ͳ.͹͵ Ͳ.͸ͳ Ͳ.ͷͷ Ͳ.͹͹ Ͳ.͸Ͷ ͳ.ʹʹ - Ͳ.͸Ͳ Ͳ.Ͷ͵ Vietnam - Ͳ.͵͸ Ͳ.͸ͷ - Ͳ.͸Ͳ Ͳ.͹Ͷ - Ͳ.Ͳͷ Ͳ.͸ʹ World Ͳ.͹͹ Ͳ.ͷͷ Ͳ.ͷ͸ ͳ.ʹ͸ Ͳ.͸ͺ ͳ.ͳͷ Ͳ.ͺͳ Ͳ.͹͵ Ͳ.ͺͻ * Soybean N balance was estimated as the N removed divided by the sum of N applied plus fixed N. The amount of fixed N was estimated as Ͳ.ͺ of the N removed. 
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 A second complication of NUE estimates is the consideration of crop rotations.  Where maize and soybeans are rotated on the same field annually, for example, NUE would have to be calculated for a two-year rotation cycle in order to account for the N inputs from soybeans in one year that could remain as inputs to the maize crop the follow year. Where longer and more complex crop rotations are employed NUE estimates would need to consider the whole crop cycle and not just crops in isolation.  Biological N fixation ȋBNFȌ by soybeans, pulses, and other leguminous crops presents a third complication.  Assumptions must be made regarding the fraction of N within the plants that is from BNF and the fraction of total plant N that is removed.  An estimate of total plant N times the fraction from BNF must be included in the input term to calculate NUE.  Such estimates are available in the agronomic literature ȋe.g. Salvagotti et al., ʹͲͲͺ; Peoples et al., ʹͲͲͻȌ and can be provided in simple look-up tables for use by farmers or by national agronomic policy analysts, similar to look-up terms now in use for calculating greenhouse gas emissions for )PCC accounting requirements.  A fourth potential complication involves the more complex accounting that is needed to estimate NUE in mixed crop-livestock operations.  Outputs could include some crop products if they are exported and not used entirely within the farm for feed, as well as the dairy or animal products, including any manure that might be exported to another farm rather than being used internally.  )nputs would include fertilizers and feed supplements.  Again, these are not insurmountable problems, but do add a layer of complexity to the needed accounting.  A fifth issue is that NUE is best interpreted in terms of a trend of changing NUE over time, rather than attempting to interpret a single snapshot of a single year’s estimate for a farm or a nation.  As mentioned above, a single estimate of NUE is strongly influenced by the crop or animal production system, and it is difficult to define whether a single estimated value of NUE is inherently good or bad.  )f repeated over time, however, a trajectory of NUE values can provide a very useful indicator of whether progress is being made to improve NUE within a given cropping system within the context of the climate, soils, and commerce of the region. Despite these challenges, the inclusion of all the input and output components in estimating NUE is essential to assess if there is sufficient nutrient supply for high yields and to maintain or even improve soil health. Using animal manure, recycling plant material ȋe.g. composts, processing waste streamsȌ and integrating legumes into cropping systems are all important strategies to increase soil organic matter and improve soil structure, leading to synergies between organic and mineral fertilizers and improving NUE.  
DERIVING NUE  We envision an accounting system similar to the )PCC system for calculating greenhouse gas emissions, but designed to facilitate estimating NUE at a variety of scales, from the farm 
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to the nation.  Where site-specific data are not available on N concentrations of crops and manures and for BNF contributions, simple lookup tables could be provided. For example, a farmer who has produced X tonnes per hectare of maize could look up the N concentration of grain in that region ȋY %NȌ and estimate the output term as: 
Output N = X * Y/ 100. )f the harvested products were analyzed for N concentration, that value could be used in lieu of those from lookup tables. Most commercial fertilizers come with an estimate of N concentration, so the input is simply the application rate in kilograms of product per hectare multiplied by the concentration of N in the product.  Nutrient concentrations of manures, however, are more variable.  )f concentration data are available for a specific manure source, they could be used, but when specific concentration data are not available, a regionally pertinent lookup table ȋe.g. showing the average N concentration of chicken manure in the mid-Atlantic states of the USAȌ could be provided to the farmer.   )nputs of BNF by leguminous crops would require regionally appropriate estimates of the total amount of N in the crop ȋcrop mass multiplied by the N concentration of the massȌ, multiplied by the fraction of N provided by BNF ȋusually ͸Ͳ-ͺͲ%, e.g. Peoples et al., ʹͲͲͻȌ. Not all the BNF remains in the field, so the proportion of the N removed from the site in grain or other crop products ȋharvest fractionȌ needs to be considered. 
BNF inputs =  

crop mass produced  X % N of the crop mass  X  BNF fraction X (1-harvest fraction)   Data for fertilizer use can be derived from existing sources, such as sub-national agricultural extension and research stations for farm-level operations.  For national accounting, data are currently available from )PN) for average nutrient concentrations ȋ)PN) ʹͲͳʹȌ, FAO for production ȋFAOSTAT ʹͲͳͶȌ, and )FA for fertilizer use ȋ)FA, ʹͲͳͷ; (effer ʹͲͲͻ, ʹͲͳ͵Ȍ.  
Input N = Applied manure N + BNF + Applied fertilizer N NUE can be derived at a range of scales, but downscaling from national to regional data will require additional qualification of the input and output. )t is also appropriate to investigate upscaling of farm level nutrient balances to validate downscaled national data.  

 

INTERPRETING NUE ESTIMATES  When NUE = ͳ, the amount of nutrient removed equals the input of N. When NUE < ͳ, more N is being applied than is being removed, and the N not removed could either be stored in the soil and/or flow through to the environment causing ecosystem degradation.  When 
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NUE > ͳ, more N is being removed than is being supplied, which indicates that the soil is being mined of nutrients, eventually depleting soil fertility. While NUE is the ratio of outputs/inputs, ǲN surplusǳ is defined as the difference ȋinputs-outputsȌ.  When NUE <ͳ, the surplus is positive, indicating the likelihood of loss of N to the environment. No biological systems, including crop and animal production systems, can be ͳͲͲ% efficient, so a goal of NUE = ͳ and a surplus of zero is unrealistic.  Nor do we know how efficient ȋhow close to an NUE of ͳȌ cropping systems could become and still maintain productivity. )t is desirable however to approach NUE =ͳ for long term system sustainability. )n general, animal production systems are less efficient than cropping systems because animals inherently produce N-rich wastes in urine and feces, which are challenging to recycle with high efficiency.  While it is very difficult to establish hard and fast NUE goals, we can generalize that when NUE < Ͳ.ͷ, there is probably a large opportunity for improving NUE.  At the other extreme, when NUE > Ͳ.ͻ, it is likely that efficiency cannot be improved further without risking mining of soil nutrients.   

 
Figure 1: NUE for cereals, graphed as the surplus of N ȋinputs minus outputsȌ versus removal ȋoutputȌ of N.  The dotted lines show values of NUE according to the relation between inputs and outputs.  Biological N fixation and manure use are not considered in this example. Each circle represents a country indicated by UN Country ͵ letter code.   (owever, this should not imply that NUE values between Ͳ.ͷ and Ͳ.ͻ are necessarily acceptable, because, as already noted, an NUE value of, say Ͳ.͹, may be good for some systems in some places and not so good for other systems in other places.  For example, many of the countries that fall between the Ͳ.ͷ and Ͳ.ͻ NUE lines in Figure ͳ are likely to have potential for further improvements, and the differences among countries may reflect differences in the crop grown, the use of manures and the importance of legume based rotations, as much as differences in nutrient management practices.  Figure ͳ is shown as 
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an example of NUE for cereals only, where Output-N is plotted on the X axis and N surplus ȋ)nput-N minus Output-NȌ, on the Y axis, and the dotted lines show values on the X and Y axes that are consistent with a specific NUE value, which is a mathematical outcome of the definitions of N surplus and NUE.  Any number of lines could be drawn, but the figure here shows only three – NUE = Ͳ.ͷ, Ͳ.ͻ, or ͳ.͵ – as benchmarks. The data to produce this figure are shown in the Appendix table and are pre-Tier ͳ values as they do not contain estimates of BNF or manure inputs, and N contents were averages not regionally specific. Rather than the snapshot comparison shown in the example in Figure ͳ, it is best to use an indicator based on a trajectory of NUE values over time to demonstrate if progress on improving NUE is being made or if an upper efficiency limit is being approached.  Figure ʹ shows a hypothetical example of a farm growing maize in the mid-western region of the USA ȋDavidson et al. ʹͲͳͷȌ.  )t could represent a single farm or an average for the region or nation.  The square shows a one-time estimate of NUE of Ͳ.͸͹.  The arrows show the trajectory that would be consistent with improved NUE over time.  (ence, the initial point is a benchmark by which progress can be demonstrated.  We believe that this type of figure could be generated easily through an appropriate canned algorithm ȋsuch as a pre-formatted Excel spreadsheet or a customized user-friendly software packageȌ that would require only very simple data inputs.  As each year’s data is entered, the trajectory for the farmer or for the nation could be tracked.  
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Figure 2. Diagram of how NUE can improve relative to an initial benchmark value and who wins when the trajectory over time is to the right or left, up or down in the plotted 
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parameter space.  A win-win situation for both the farmer and the environment occurs when NUE increases, N surplus decreases, and crop yield ȋOutput NȌ increases as plotted values on this graph move from the benchmark value to the lower right ȋafter Davidson et al ʹͲͳͷ.Ȍ  The example in Figure ʹ applies to the high yielding regions of the world, where N surpluses are often positive and environmental pollution associated with excess N is a societal concern.  )n contrast, parts of the developing world face a problem of too little N input to agriculture due to unfavorable crop/fertilizer price ratios or lack of availability of fertilizers or other sources of N inputs.  Figure ͵ extends the range of surplus N values shown in Figure ʹ to negative values on the Y axis, which illustrate mining of soil N, because N removed in harvest exceeds N inputs.  )n this case, the win-win option for farmers and the environment results from movement toward the upper right of the graph, where crop yields increase, N mining decreases ȋi.e. NUE declines below ͳȌ, and N surplus remains relatively small.  (owever, how far to the upper right is desirable before risking significant and damaging loss of N to the environment is difficult to specify.  
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Figure 3. Application of the concepts shown in Figure ʹ to a lower yielding or less developed country where mining of soil N is occurring due to NUE >ͳ and N surplus < Ͳ.   While the farmers in high yielding environments should move to the lower right to improve 
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NUE, farmers in low yielding environments farmer should move toward the upper right, at least initially.  
A TIERED APPROACH TO NUE ACCOUNTING  Because the availability and quality of data on N inputs and outputs vary regionally, we envision a tiered system for reporting NUE estimates, patterned after the )PCC system: Tier ): A system of global default values provided in lookup tables for N concentrations of crop products, fertilizers, manures, other soil amendments, and BNF inputs.  Simple mathematical equations would be provided, demonstrating how these default values would be combined with local or national ǲactivity dataǳ, which in this case, would be yield data ȋe.g., bushels/acre, tons/hectare, liters of milk/cow, etc.Ȍ and input rates ȋe.g., fertilizer application rates, manure application rates, daily feed supplement rates, etc.Ȍ to derive estimates of farm-level or national-level inputs of N, outputs of N, N surplus ȋinputs minus outputsȌ, and NUE ȋoutputs/inputsȌ. Tier )): Where data on N concentrations are available at the site, regional, or national level that can be demonstrated to be more specific to the application area, and hence likely to be more geographically and systems specific, these data may be substituted for the global default values recommended for the Tier ) approach.  The equations would be the same as in Tier ). Tier ))): )t is possible to model agronomic inputs and outputs of N in response to factors such as economic conditions, commerce, soils, climate, crop performance characteristics, and available technology.  Where such models have been developed and validated at the farm scale or larger scales, such as by survey or nutrient audits, they could be used to estimate NUE and N surplus.  )ndeed, models of N input-output have been developed at the global scale ȋBouwman et al., ʹͲͳͳȌ. At present, the publication of FAO production data is about two calendar years behind the present. )FA fertilizer consumption statistics are also released two years after completion of the campaign. The )FA fertilizer-use-by-crop data are available only for three periods, and the degree of temporal variation in product nutrient concentration is not available. )t would seem unlikely that with the current procedures that country-level NUE could be reported annually, and within one year of the data period. Aggregated moving means of triennial NUE values may best serve the purpose of a moderate cost for data collection balanced with a reliable estimate. Furthermore, year-on-year changes are likely to be minimal so that triennial monitoring may be sufficient. 
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NUE AS A NUTRIENT PERFORMANCE INDICATOR  The purposes for the application of these performance metrics are as indicators of the outcome of management and as statements of accountability. They do not prescribe interventions, but can be used as benchmarks of current performance and can be used then to set targets for future performance against which progress can be assessed. The actual critical values for NUE and the targets to be established are aspects of policy, and are likely to vary from region to region and between farming systems.    An increase in NUE does not always guarantee lower N pollution, but it is an essential step for reducing N loss to the environment while maintaining high agricultural productivity.  Our recommendation is based on the premise that using NUE as an indicator will likely reduce N losses to the environment, which will be followed in time by improved indicators of environmental quality, albeit with lags in the system.  (ence, NUE should be viewed not as a final indicator of success, but rather an important and essential indicator of progress in the agricultural sector. While NUE can be estimated using existing data and applied at a range of scales, it is a ratio and so does not provide a link to either productivity or soil health, both of which are critically important for current and future food security. )n assessing progress to improved nutrient performance, both productivity ȋsuch as yieldȌ and soil health ȋsuch as soil test valuesȌ should be considered as part of a suite of outcome indicators. Additionally, other indicators of the development of the support for and the adoption of sustainable crop nutrition ȋe.g. outreach to farmersȌ could extend the range of metrics appropriate to nutrient stewardship.  
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Appendix Table: Cereal production NUE by country. Data were derived from FAOSTAT ȋCrop production and area sownȌ, )FA ȋFertilizer use by cropȌ and )PN) ȋCrop product nutrient concentrationsȌ. Neither biological N fixation nor manure applications are considered in this example and crop removal is estimated using mean values rather than regionally relevant data. 
Country Cereal area ȋMhaȌ Cereal production ȋMtȌ 

Mean cereal yield ȋt/haȌ 
NUE ȋkg N grain/kg N fertȌ 

Output ȋkg N/haȌ )nput ȋkg N/haȌ Surplus ȋkg N/haȌ Argentina 9.24 40.68 4.37 1.21 69.6 57.7 -12 Australia 18.37 26.45 1.39 1.02 27.9 27.4 -1 Bangladesh 11.18 46.95 4.02 0.57 55.1 96.6 41 Brazil 18.42 67.16 3.63 0.88 47.8 54.3 7 Canada 15.95 47.11 3.26 0.89 59.0 66.4 7 Chile 0.59 3.58 6.41 0.63 104.6 167.4 63 China 83.14 473.94 5.48 0.47 83.9 178.9 95 Egypt 2.99 20.98 7.01 0.45 113.0 252.1 139 EU-ʹ͹ 58.04 277.82 4.85 0.90 92.1 102.5 10 )ndia 99.24 255.31 2.56 0.43 40.8 95.0 54 )ndonesia 15.13 75.43 4.62 0.59 63.8 107.3 44 )ran 8.70 22.33 2.47 0.71 48.5 68.3 20 Malaysia 0.67 2.39 3.52 0.37 46.3 124.6 78 Mexico 10.01 33.54 3.36 0.62 48.9 79.3 30 Morocco 5.59 8.54 1.60 1.52 31.6 20.7 -11 Pakistan 12.93 33.92 2.58 0.38 47.9 126.0 78 Philippines 6.73 21.78 3.21 0.90 41.1 45.7 5 Russia 40.54 68.06 1.87 1.78 38.2 21.4 -17 South Africa 2.99 12.07 3.65 0.66 54.9 83.3 28 Thailand 11.32 37.27 3.00 0.90 42.5 47.4 5 Turkey 13.04 33.70 2.68 0.81 53.2 65.7 13 USA 52.86 370.00 6.69 0.64 95.6 149.8 54 Vietnam 8.36 42.16 4.96 0.60 65.1 107.6 43 World 679.08 2,355.31 3.43 0.68 55.7 81.4 26   
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD 

 
  
  ) 
Horizon AG-Products, L.P., ) 
  ) 
 Opposer, ) 
  ) 
 v. ) Opposition No. 91246167  
  ) 
Verdesian Life Sciences U.S., LLC, ) 
  ) 
 Applicant. ) 
  ) 
 

ANSWER AND COUNTERCLAIMS  

 Respondent, Verdesian Life Sciences U.S., LLC (“Verdesian” or “Applicant”), 

respectfully submits this Answer to the Notice of Opposition filed by Opposer, Horizon AG-

Products, L.P. (“Horizon” or “Opposer”). 

1. Verdesian is without knowledge or information sufficient to form a belief as to 

the truth of the allegations contained in Paragraph 1 of the Notice of Opposition, and therefore 

denies the same. 

2. Verdesian is without knowledge or information sufficient to form a belief as to 

the truth of the allegations contained in Paragraph 2 of the Notice of Opposition, and therefore 

denies the same. 

3. Verdesian is without knowledge or information sufficient to form a belief as to 

the truth of the allegations contained in Paragraph 3 of the Notice of Opposition, and therefore 

denies the same. 

4. Verdesian is without knowledge or information sufficient to form a belief as to 

the truth of the allegations contained in Paragraph 4 of the Notice of Opposition, and therefore 

denies the same. 
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5. Verdesian is without knowledge or information sufficient to form a belief as to 

the truth of the allegations contained in Paragraph 5 of the Notice of Opposition, and therefore 

denies the same. 

6. Verdesian admits that it filed an application for the mark NUE on January 31, 

2018 for fertilizers; chemicals for use in agriculture for crop protection, except fungicides, 

herbicides, insecticides and parasiticides; plant growth nutrients for crops in Class 1 and for 

fungicides, herbicides, insecticides and parasiticides in Class 5. Verdesian specifically denies 

that it has not used the NUE mark in commerce in the United States, and denies each and every 

other allegation in Paragraph 6 of the Notice of Opposition. 

7. Verdesian denies each and every allegation contained in Paragraph 7 of the Notice 

of Opposition. 

8. Verdesian admits that a US Trademark Registration for the mark NUE would give 

it at least a prima facie exclusive right to use that mark. Verdesian denies each and every other 

allegation in Paragraph 8 of the Notice of Opposition. 

DEFENSES AND AFFIRMATIVE DEFENSES 

1. Opposer has failed to state a claim on which relief can be granted. 

2. Opposer’s Notice of Opposition is barred by the equitable doctrines of waiver, 

estoppel, unclean hands and/or acquiescence. 

3. Opposer’s cited mark is unenforceable by virtue of being descriptive, and lacking 

in secondary meaning and/or generic. 

4. Verdesian reserves all rights, including, but not limited to, the right to add 

additional affirmative defenses as discovery develops.  



 3 

COUNTERCLAIM FOR CANCELLATION 

1. Applicant Verdesian Life Sciences U.S., LLC, is a limited liability company 

organized and existing under the laws of the State of Delaware, with its principal place of 

business at 1001 Winstead Drive, Suite 480, Cary, NC 27513. 

2. Applicant is a leading manufacturer and seller of agrochemicals, including, inter 

alia, fertilizers, fertilizer additives, biostimulants, seed treatment products, innoculants, 

micronutrients, fungicides and pesticides (“Applicant’s Goods and Services”).  

3. To market and promote Applicant’s Goods and Services, and to build goodwill 

among relevant consumers of Applicant’s Goods and Services, Applicant uses the NUE Mark for 

“fertilizers; chemicals for use in agriculture for crop protection, except fungicides, herbicides, 

insecticides and parasiticides; plant growth nutrients for crops” in Class 1 and for “fungicides, 

herbicides, insecticides and parasiticides” in Class 5. 

4. To strengthen its rights in the NUE mark, Applicant applied for trademark 

registration with the United States Patent and Trademark Office (“USPTO”) on January 31, 2018 

for “fertilizers; chemicals for use in agriculture for crop protection, except fungicides, herbicides, 

insecticides and parasiticides; plant growth nutrients for crops” in Class 1 and for “fungicides, 

herbicides, insecticides and parasiticides” in Class 5. The application was examined by the 

USPTO, and was approved for publication and published on January 8, 2019. The Examining 

Attorney did not cite any existing trademark application or registration against Applicant’s 

trademark application as likely to cause confusion under Section 2(d) of the Lanham Act, 

15 U.S.C. § 1052(d). Although the application was filed pursuant to Section 1(b) of the Lanham 

Act, 15 U.S.C. § 1051(b), the NUE mark has been in use in commerce in the United States in 

connection with the claimed goods by Applicant since at least as early as January 10, 2018.  
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5. Upon information and belief, Opposer-Counterclaim Respondent, Horizon AG-

Products, L.P., is a limited partnership organized and existing under the laws of the State of 

Texas, with its principal place of business at 1450 Infinite Drive, Louisville, CO 80027. 

6. Upon information and belief, Opposer-Counterclaim Respondent is the owner of 

U.S. Registration No. 4,795,520 for NUE-plex for “soil applied fertilizer for agricultural use, and 

excluding chemicals for use in industry and science” in International Class 001. However, the 

term “NUE” is an acronym for the wording Nutrient Use Efficiency, and this wording is merely 

descriptive of Opposer-Counterclaim Respondent’s goods, because Opposer-Counterclaim 

Respondent advertises its subject goods as intended to increase the nutrient use efficiency in crop 

production. 

7. Accordingly, Opposer-Counterclaim Respondent’s U.S. Reg. No. 4,795,520 

should be cancelled on the basis that it consists of or comprises, according to 15 U.S.C. 

§1052(e)(1) “a mark which…describes a feature, characteristic, purpose and/or use of [Opposer-

Counterclaim Respondent’s] goods.” 

8. Additionally, upon information and belief, Opposer-Counterclaim Respondent 

does not presently use the NUE-plex designation in commerce and does not intend to resume use 

of the mark. Accordingly, the ‘520 Registration should be cancelled on the basis that the 

registered mark has been abandoned in accordance with 15 U.S.C. § 1064 (3). 

9. On January 31, 2019, Opposer-Counterclaim Respondent filed the instant 

Opposition Proceeding with the United States Trademark Trial and Appeal Board, claiming that 

Applicant’s NUE Mark was likely to cause confusion with Opposer-Counterclaim Respondent’s 

Registration for NUE-plex. 

10. Applicant is likely to be damaged by the continuance of Opposer-Counterclaim 

Respondent’s Registration No. 4,795,520 for NUE-plex. 
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11. Accordingly, Respondent prays that Registration No. 4,795,520 (NUE-plex) be 

cancelled pursuant to 15 U.S.C. §1064(3). 

WHEREFORE, Applicant requests judgment: 

1. dismissing the Notice of Opposition and this proceeding in its entirety, with 

prejudice; 

2. holding that Applicant’s Application Serial No. 87/778,016 be allowed; and 

3. cancelling Registration No. 4,795,520. 

Respectfully submitted, 

Dated:  March 13, 2019    /s/ Jason M. Sneed    
      Jason M. Sneed 
      Sarah C. Hsia 
      Megan Sneed 
      SNEED PLLC 
      445 South Main St., Suite 400 
      Davidson, North Carolina 28036 
      (844) 763-3347 (tel) 
      JSneed@SneedLegal.com 
      Sarah@sneedlegal.com 
      MSorokes@SneedLegal.com  
 
 
    Attorneys for Applicant, Verdesian Life Sciences U.S., LLC 

 

  



 6 

 

 

Certificate of Filing and Service 

The undersigned counsel of record certifies that a copy of the foregoing APPLICANT’S 
ANSWER AND COUNTERCLAIM has been filed through the Electronic System for 
Trademark and Trial Appeals, and served upon Applicant via email, this the 13th day of March 
2019, to the following counsel of record: 

James E. Shlesinger 
Daniel T. Earle 

Shlesinger, Arkwright & Garvey LLP 
5485 Richmond Highway, Suite 415 

Alexandria, VA 22303 
jim@sagllp.com 

danearle@sagllp.com 
nitasantiago@sagllp.com 

Attorney for Opposer-Counterclaim Respondent 

        /s/ Jason M. Sneed    
       An Attorney for Applicant 
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PROTECTS AGAINST  

THREE FORMS  

OF N LOSS

PROTECTS  

SOIL HEALTH AND 

WATER QUALITY

CAN BE STORED FOR 

AN INDEFINITE PERIOD

9.0 BU/ACRE 

ADVANTAGE OVER 

UNTREATED CHECK

50-90% LESS BUILDUP

ON EQUIPMENT

WORKS WELL  

IN ALL WEATHER 

CONDITIONS

Get more grain from every unit of N with NUE Charge  G.
The new proprietary polymer from Verdesian Life Sciences means premium Nutrient Use Efficiency (NUE™) when it comes to nitrogen (N).

More available nitrogen =  
better use of your investment. 

NUE Charge G provides long-lasting protection of treated 
granular nitrogen fertilizers like urea and ammonium sulfate from 
volatilization, leaching and denitrification. This keeps more nitrogen 
in the root zone until the plant needs it. The innovative granular 
formulation of NUE Charge G keeps more nitrogen in the root 
zone longer, allowing the plant to access the nutrients when they 
are needed most.

Months of protection, 
instead of days. 

NUE Charge G with urea results in months of protection,  
not just days. In addition, NUE Charge G can be pretreated  
on urea and stored for an indefinite period of time without loss 
of protection when applied to a field. This gives you not only a 
long-lasting and hard-working product, but peace of mind. 

Excellent handling, minimal buildup and 
consistent delivery. 

NUE Charge G  offers simple handling and spreading on urea and 
other dry nitrogen fertilizers. NUE Charge G means significantly less 
buildup on steel equipment vs. other nitrogen products, meaning 
less wear and tear on equipment. In addition, NUE Charge G offers 
more uniform after blending on dry nitrogen fertilizers, which directly 
correlates to more evenly distributed N across the field. 

50 -
 90%

Verdesian Life Sciences makes farming more efficient, more sustainable, and more profitable. Verdesian Life Sciences develops nutrient use efficiency and management technologies to enhance crop uptake, 

reduce nutrient losses to the environment, and improve yields. As a 4R Nutrient Stewardship Partner, Verdesian is committed to researching and developing environmentally sustainable products.

For more information: vlsci.com | 800.868.6446

NUE Charge G offers minimal buildup on equipment,  

down time, frustration and expense.

The distinctive violet color of NUE Charge G not only 

differentiates from the competitors, but clearly shows 

consistent coverage.

*

Based on historic performance of similar chemistries and mode of action. Important: Always read and follow label use 
directions. NUE Charge is a trademark and NUE is a trademark of Verdesian Life Sciences.  

© 2018 Verdesian Life Sciences. All rights reserved. VLS 18.0321
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To: Verdesian Life Sciences U.S., LLC (michele.glessner@alston.com)

Subject: U.S. TRADEMARK APPLICATION NO. 88123749 - A VERDESIAN NUE SOLUTION - 65666/520670

Sent: 12/28/2018 1:37:57 PM

Sent As: ECOM107@USPTO.GOV

Attachments: Attachment - 1
Attachment - 2
Attachment - 3
Attachment - 4
Attachment - 5
Attachment - 6
Attachment - 7
Attachment - 8
Attachment - 9

 
UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

OFFICE ACTION (OFFICIAL LETTER) ABOUT APPLICANT’S TRADEMARK APPLICATION
 

U.S. APPLICATION
SERIAL NO.  88123749
 
MARK: A VERDESIAN
NUE SOLUTION
 

 
        

*88123749*
CORRESPONDENT
ADDRESS:
      MICHELE M.
GLESSNER
      ALSTON & BIRD LLP
      101 SOUTH TRYON
STREET, SUITE 4000
      CHARLOTTE, NC
28280-4000
      

 
CLICK HERE TO RESPOND TO THIS
LETTER:
http://www.uspto.gov/trademarks/teas/response_forms.jsp
 
VIEW YOUR APPLICATION FILE
 

APPLICANT: Verdesian
Life Sciences U.S., LLC
 

 
 

CORRESPONDENT’S
REFERENCE/DOCKET
NO:  
      65666/520670
CORRESPONDENT E-
MAIL ADDRESS: 
      
michele.glessner@alston.com

 

 
 

OFFICE ACTION
 

STRICT DEADLINE TO RESPOND TO THIS LETTER
TO AVOID ABANDONMENT OF APPLICANT’S TRADEMARK APPLICATION, THE USPTO MUST RECEIVE APPLICANT’S
COMPLETE RESPONSE TO THIS LETTER WITHIN 6 MONTHS OF THE ISSUE/MAILING DATE BELOW.  A RESPONSE
TRANSMITTED THROUGH THE TRADEMARK ELECTRONIC APPLICATION SYSTEM (TEAS) MUST BE RECEIVED BEFORE
MIDNIGHT EASTERN TIME OF THE LAST DAY OF THE RESPONSE PERIOD.
 
 
ISSUE/MAILING DATE: 12/28/2018



 
 
 
 
 
TEAS PLUS OR TEAS REDUCED FEE (TEAS RF) APPLICANTS – TO MAINTAIN LOWER FEE, ADDITIONAL
REQUIREMENTS MUST BE MET, INCLUDING SUBMITTING DOCUMENTS ONLINE: Applicants who filed their application online
using the lower-fee TEAS Plus or TEAS RF application form must (1) file certain documents online using TEAS, including responses to Office
actions (see TMEP §§819.02(b), 820.02(b) for a complete list of these documents); (2) maintain a valid e-mail correspondence address; and (3)
agree to receive correspondence from the USPTO by e-mail throughout the prosecution of the application. See 37 C.F.R. §§2.22(b), 2.23(b);
TMEP §§819, 820. TEAS Plus or TEAS RF applicants who do not meet these requirements must submit an additional processing fee of $125
per class of goods and/or services. 37 C.F.R. §§2.6(a)(1)(v), 2.22(c), 2.23(c); TMEP §§819.04, 820.04. However, in certain situations, TEAS
Plus or TEAS RF applicants may respond to an Office action by authorizing an examiner’s amendment by telephone or e-mail without incurring
this additional fee.  
 
The referenced application has been reviewed by the assigned trademark examining attorney. Applicant must respond timely and completely to
the issue below. 15 U.S.C. §1062(b); 37 C.F.R. §§2.62(a), 2.65(a); TMEP §§711, 718.03.
 
SUMMARY OF ISSUE:

DISCLAIMER REQUIRED

 
SEARCH RESULTS
The trademark examining attorney has searched the Office’s database of registered and pending marks and has found no conflicting marks that
would bar registration under Trademark Act Section 2(d). TMEP §704.02; see 15 U.S.C. §1052(d).
 
DISCLAIMER REQUIRED
Applicant must provide a disclaimer of the unregistrable part of the applied-for mark even though the mark as a whole appears to be registrable. 
See 15 U.S.C. §1056(a); TMEP §§1213, 1213.03(a). A disclaimer of an unregistrable part of a mark will not affect the mark’s appearance.  See

Schwarzkopf v. John H. Breck, Inc., 340 F.2d 978, 979-80, 144 USPQ 433, 433 (C.C.P.A. 1965).
 
In this case, applicant must disclaim the wording “NUE” in the mark because it is not inherently distinctive.  This unregistrable term at best is
merely descriptive of an ingredient, quality, characteristic, function, feature, purpose, or use of applicant’s goods.  See 15 U.S.C. §1052(e)(1);
DuoProSS Meditech Corp. v. Inviro Med. Devices, Ltd., 695 F.3d 1247, 1251, 103 USPQ2d 1753, 1755 (Fed. Cir. 2012); TMEP §§1213,
1213.03(a). 
 
The attached evidence from https://www.acronymfinder.com/Nitrogen-Use-Efficiency-(NUE).html and
https://www.midwesternbioag.com/systems-approach-to-nutrient-use-efficiency/ indicates that “NUE” is an acronym for “Nitrogen Use
Efficiency” or “Nutrient Use Efficiency.”  The attached evidence from https://eco-web.com/edi/061218.html further indicates that plant
additives and growth regulators have been used to improve NUE. Applicant’s website indicates that applicant provides products that improve
NUE (see attachment from https://www.vlsci.com/products/nue-charge-g). Thus, “NUE” in the mark merely describes an ingredient, quality,
characteristic, function, feature, purpose, or use of applicant’s goods because they are metabolic plant fertilizers and growth regulators for
agricultural use that could be used to improve NUE. 
 
Applicant may respond to this issue by submitting a disclaimer in the following format: 
 

No claim is made to the exclusive right to use “NUE” apart from the mark as shown.  
 
For an overview of disclaimers and instructions on how to satisfy this issue using the Trademark Electronic Application System (TEAS), see the
Disclaimer webpage. 
 
Please call or email the assigned trademark examining attorney with questions about this Office action. Although the trademark examining
attorney cannot provide legal advice or statements about applicant’s rights, the trademark examining attorney can provide applicant with
additional explanation about the requirement in this Office action. See TMEP §§705.02, 709.06. Although the USPTO does not accept emails as
responses to Office actions, emails can be used for informal communications and will be included in the application record. See 37 C.F.R.
§§2.62(c), 2.191; TMEP §§304.01-.02, 709.04-.05. 
 
 

/Kathy de Jonge/



Trademark Examining Attorney
Law Office 107
(571) 272-9152
kathleen.dejonge@USPTO.gov (informal use only)

 
TO RESPOND TO THIS LETTER:  Go to http://www.uspto.gov/trademarks/teas/response_forms.jsp.  Please wait 48-72 hours from the
issue/mailing date before using the Trademark Electronic Application System (TEAS), to allow for necessary system updates of the application. 
For technical assistance with online forms, e-mail TEAS@uspto.gov. For questions about the Office action itself, please contact the assigned
trademark examining attorney. E-mail communications will not be accepted as responses to Office actions; therefore, do not respond to
this Office action by e-mail.
 
All informal e-mail communications relevant to this application will be placed in the official application record.
 
WHO MUST SIGN THE RESPONSE: It must be personally signed by an individual applicant or someone with legal authority to bind an
applicant (i.e., a corporate officer, a general partner, all joint applicants). If an applicant is represented by an attorney, the attorney must sign the
response. 
 
PERIODICALLY CHECK THE STATUS OF THE APPLICATION:  To ensure that applicant does not miss crucial deadlines or official
notices, check the status of the application every three to four months using the Trademark Status and Document Retrieval (TSDR) system at
http://tsdr.uspto.gov/.  Please keep a copy of the TSDR status screen.  If the status shows no change for more than six months, contact the
Trademark Assistance Center by e-mail at TrademarkAssistanceCenter@uspto.gov or call 1-800-786-9199.  For more information on checking
status, see http://www.uspto.gov/trademarks/process/status/.
 
TO UPDATE CORRESPONDENCE/E-MAIL ADDRESS: Use the TEAS form at http://www.uspto.gov/trademarks/teas/correspondence.jsp.
 
 





















To: Verdesian Life Sciences U.S., LLC (michele.glessner@alston.com)

Subject: U.S. TRADEMARK APPLICATION NO. 88123749 - A VERDESIAN NUE SOLUTION - 65666/520670

Sent: 12/28/2018 1:38:02 PM

Sent As: ECOM107@USPTO.GOV

Attachments:
 

UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)
 
 

IMPORTANT NOTICE REGARDING YOUR
U.S. TRADEMARK APPLICATION

 
USPTO OFFICE ACTION (OFFICIAL LETTER) HAS ISSUED

ON 12/28/2018 FOR U.S. APPLICATION SERIAL NO. 88123749
 

Please follow the instructions below:
 
(1) TO READ THE LETTER: Click on this link or go to http://tsdr.uspto.gov, enter the U.S. application serial number, and click on
“Documents.”
 
The Office action may not be immediately viewable, to allow for necessary system updates of the application, but will be available within 24
hours of this e-mail notification.
 
(2) TIMELY RESPONSE IS REQUIRED: Please carefully review the Office action to determine (1) how to respond, and (2) the applicable
response time period. Your response deadline will be calculated from 12/28/2018 (or sooner if specified in the Office action). A response
transmitted through the Trademark Electronic Application System (TEAS) must be received before midnight Eastern Time of the last day of the
response period.  For information regarding response time periods, see http://www.uspto.gov/trademarks/process/status/responsetime.jsp.
 
Do NOT hit “Reply” to this e-mail notification, or otherwise e-mail your response because the USPTO does NOT accept e-mails as
responses to Office actions. Instead, the USPTO recommends that you respond online using the TEAS response form located at
http://www.uspto.gov/trademarks/teas/response_forms.jsp.
 
(3) QUESTIONS: For questions about the contents of the Office action itself, please contact the assigned trademark examining attorney. For
technical assistance in accessing or viewing the Office action in the Trademark Status and Document Retrieval (TSDR) system, please e-mail
TSDR@uspto.gov.
 

WARNING
 
Failure to file the required response by the applicable response deadline will result in the ABANDONMENT of your application. For
more information regarding abandonment, see http://www.uspto.gov/trademarks/basics/abandon.jsp.
 
PRIVATE COMPANY SOLICITATIONS REGARDING YOUR APPLICATION: Private companies not associated with the USPTO are
using information provided in trademark applications to mail or e-mail trademark-related solicitations. These companies often use names that
closely resemble the USPTO and their solicitations may look like an official government document. Many solicitations require that you pay
“fees.”  
 
Please carefully review all correspondence you receive regarding this application to make sure that you are responding to an official document
from the USPTO rather than a private company solicitation. All official USPTO correspondence will be mailed only from the “United States
Patent and Trademark Office” in Alexandria, VA; or sent by e-mail from the domain “@uspto.gov.”  For more information on how to handle
private company solicitations, see http://www.uspto.gov/trademarks/solicitation_warnings.jsp.
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Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
PTO Form 1957 (Rev 10/2011)

OMB No. 0651-0050 (Exp 09/20/2020)

Response to Office Action

The table below presents the data as entered.

Input Field Entered

SERIAL NUMBER 88123749

LAW OFFICE ASSIGNED LAW OFFICE 107

MARK SECTION

MARK https://tmng-al.uspto.gov/resting2/api/img/88123749/large

LITERAL ELEMENT A VERDESIAN NUE SOLUTION

STANDARD CHARACTERS YES

USPTO-GENERATED IMAGE YES

MARK STATEMENT
The mark consists of standard characters, without claim to any particular font style,

size or color.

ADDITIONAL STATEMENTS SECTION

DISCLAIMER No claim is made to the exclusive right to use NUE apart from the mark as shown.

SIGNATURE SECTION

RESPONSE SIGNATURE /sch/

SIGNATORY'S NAME Sarah C. Hsia

SIGNATORY'S POSITION Attorney of Record, NY bar member

SIGNATORY'S PHONE NUMBER 8447633347

DATE SIGNED 06/18/2019

AUTHORIZED SIGNATORY YES

FILING INFORMATION SECTION

SUBMIT DATE Tue Jun 18 17:19:21 EDT 2019

TEAS STAMP

USPTO/ROA-XXX.XXX.XXX.XXX

-20190618171921442871-881

23749-620baeb8c4ba5b3805a

94a457ef78c31cc77540ef978

f513fc8522e5b72e522a65b-N

/A-N/A-201906181718083852

28

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
PTO Form 1957 (Rev 10/2011)

OMB No. 0651-0050 (Exp 09/20/2020)

Response to Office Action

To the Commissioner for Trademarks:



Application serial no. 88123749 A VERDESIAN NUE SOLUTION(Standard Characters, see https://tmng-

al.uspto.gov/resting2/api/img/88123749/large) has been amended as follows:

ADDITIONAL STATEMENTS 

Disclaimer

No claim is made to the exclusive right to use NUE apart from the mark as shown.

SIGNATURE(S)

Response Signature

Signature: /sch/     Date: 06/18/2019

Signatory's Name: Sarah C. Hsia

Signatory's Position: Attorney of Record, NY bar member

Signatory's Phone Number: 8447633347

The signatory has confirmed that he/she is an attorney who is a member in good standing of the bar of the highest court of a U.S. state, which

includes the District of Columbia, Puerto Rico, and other federal territories and possessions; and he/she is currently the owner's/holder's attorney

or an associate thereof; and to the best of his/her knowledge, if prior to his/her appointment another U.S. attorney or a Canadian attorney/agent

not currently associated with his/her company/firm previously represented the owner/holder in this matter: (1) the owner/holder has filed or is

concurrently filing a signed revocation of or substitute power of attorney with the USPTO; (2) the USPTO has granted the request of the prior

representative to withdraw; (3) the owner/holder has filed a power of attorney appointing him/her in this matter; or (4) the owner's/holder's

appointed U.S. attorney or Canadian attorney/agent has filed a power of attorney appointing him/her as an associate attorney in this matter.
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