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ABSTRACT
	Biostimulants are becoming popular in the agricultural market as products to increase growth, health, and/or yield of crop plants. These products differentiate themselves from traditional plant growth regulators as they impact crop growth and development indirectly through mitigation of crop stress and/or greater nutrient availability and uptake. The challenge in working with these products is that there are many types of biostimulants, each with unique mechanisms of action. The objective of this study was to compare corn (Zea mays L.) nutrient uptakes and grain yield responses between six categories of biostimulants applied in-furrow. Field studies were conducted in 2019 across three locations in Illinois: Ewing, Champaign, and Yorkville. Eighteen different biostimulant products, representing six distinctive categories, were applied in-furrow at planting, and compared to an untreated control across two blocks, one with no additional fertility and the other with a base application of N, P, K, S, Zn, and B. Plant nutrient uptakes were measured at the V8 and R6 growth stages to determine early and end of season effects of biostimulants on increasing soil nutrient availability of the unfertilized plots and fertilizer use efficiency of the fertilized plots. While results varied across the locations, the nitrogen-fixing bacteria, marine extract, and sugar categories were the most consistent in increasing yield. Adding biostimulants, regardless of category, tended to decrease end of season total nitrogen uptake; while biostimulant additions to fertilized plots tended to increase phosphorus uptake, indicating increased fertilizer recovery. These results indicate the ability of biostimulants to increase nutrient uptake and recovery of fertilizers, especially for phosphorus that has an inherent low uptake efficiency and is often fixed in soils.
BACKGROUND
Over time, nitrogen and phosphorus uptake by corn has increased with increasing yields (Ciampitti et. al., 2014). The current average nutrient use efficiency of nitrogen and phosphorus per bushel of corn is 50 and 10 percent, respectively, (Baligar et. al., 2001). Developing more efficient fertilizer applications with the 4R practice (right rates, sources, timing, and placement) is key to mitigating nutrient pollution and loss. In addition to the 4 R’s, more research is needed to optimize nutrient cycling in the soil, leading to greater amounts of soil available fertility and reducing the needs for fertilizer additions. The use of biological products is one of the newest agronomic management tools to help alleviate the need for greater amounts of fertilizer. This agricultural management category, however, is relatively undefined, and there are many different products that are sold as biostimulant/biologicals. We have considered products available to the grower, and the vast majority of these products can be grouped according to their application methods, intended use (bio-pesticides, fertility enhancement, growth alteration, etc.), and active ingredients or modes of action. We have defined seven main categories of biostimulant/biological products based on their active ingredients/modes of action, which are defined below: 
· Plant growth regulators (PGRs), consisting of natural or synthetic plant hormones and targeted to influence plant growth processes.
· Microbial/Plant Metabolic Enhancers:
· Sugars, consisting of monosaccharides and disaccharides to influence both plant and microbial metabolic processes.
· Marine extracts and protein hydrolysates, consisting of low levels of nutrients (nitrogen as amino acids, and potassium from pressed biomass), and complex carbohydrates, influencing both plant and microbial metabolic processes.
· Enzymes, primarily targeted for organic matter decomposition and increased phosphorus availability.
· Microbial products:
· Bacterial products, consisting of living bacteria aimed to influence multiple plant processes, with a majority of products emphasized for soil and root interactions.
· Fungi products, consisting of living fungi intended to influence root and soil interactions through increased surface area with mycorrhizae.
· Organic acids and chelates, primarily consisting of humic and fulvic acids, designed to enhance localized soil conditions in the root zone and increase nutrient availability. 
	Having a better understanding of these different products and their modes of action can help optimize their best use in a grower system. Many studies have shown that individual products can be effective for increased nutrient use and yields in row crops, but there is limited research comparing how the specific mechanisms of these products influence nutrient availability and, consequently, crop yields. Do the products increase native soil nutrient availability, or do they optimize uptake efficiency when applied with fertilizer, or do they do both? Therefore, the objective of the study was to determine fertilization situation(s) where each class of biological products is most effective for enhanced nutrient use and yield of corn.  

MATERIALS AND METHODS
	The study was conducted in 2019 at three field-sites in Ewing, Champaign, and Yorkville, Illinois. The three sites ranged in soil test values for P (and other soil characteristics), with Ewing representing lower soil P fertility, Champaign with moderate soil test values for P, and Yorkville with high soil levels of P; allowing comparison of yield response and nutrient uptake efficiency between differing native soil P levels (Table 1). 
          Eighteen different biostimulant/biological products were selected across six diverse categories, based on active ingredients and modes of action. These categories were: bacteria-based products, humic acid-based products/chelates, enzymes, marine extracts/protein hydrolysates, PGR-based products, and sugars (Table 2).

Table 1. Soil test values for the three field sites used for the testing of an untreated control and eighteen biological products under two different fertility programs at Ewing, Champaign, and Yorkville, IL in 2019. 
	Soil Characteristics
	Ewing
	Champaign
	Yorkville

	Organic Matter, %
	1.5
	3.2
	5.7

	pH
	7.0
	6.2
	6.8

	CEC, meq/100g
	11.5
	16.9
	29.2

	P, ppm
	32
	43
	37

	K, ppm
	54
	135
	145


	

	Table 2. Six biological product categories, represented by three products each, used in the evaluation of biological product effects on corn nutrient uptake and grain yield. All products were compared to an untreated control and applied across two different fertility managements, an unfertilized or a full nitrogen, phosphorus, and potassium fertilizer program at Ewing, Champaign, and Yorkville, IL in 2019. 
	Category
	Product
	Company
	Active Ingredients
	Rate

	Bacteria
	Envita
	Azotic
	Gluconacetobacter diazotrophicus
	3.2 oz / acre

	
	NODa
	Agrocete
	Azospirillum brasilense
	10.3 oz / acre

	
	Proven
	Pivot Bio
	Klebsiella variicola
	67.6 oz / acre

	Organic Acid / Chelates
	Baccarat
	Sipcam Agro
	Humic Acid
	32 oz / acre

	
	Levesol
	West Central
	Ortho-Ortho EDDHA Chelate
	64 oz / acre

	
	NutexEDA
	Sipcam Agro
	Fulvic Acid
	8 oz / acre

	Enzymes
	Cygin Enz
	West Central
	Cygin (above) + Phosphatase
	4 oz / acre

	
	EnzUp Zn
	Brandt
	Mannanase, Lipase, Zinc
	32 oz / acre

	
	Zypro
	Helena
	Phospholipase C
	10 oz / acre

	Marine Extracts
	Abyss
	Sipcam Agro
	Ascophyllum nodosum
	24 oz / acre

	
	Toggle
	WinField United
	Ascophyllum nodosum
	40 oz / acre

	
	Viva
	Valagro
	Protein Hydrolysates
	24 oz / acre

	Plant Growth Regulators
	Ascend Pro
	WinField United
	Cytokinin, Gibberellic Acid, IBA
	5.3 oz / acre

	
	Cygin
	West Central
	Cytokinin, Gibberellic Acid, IBA
	2 oz / acre

	
	Receptor
	Helena
	Cytokinin, Gibberellic Acid, IBA
	16 oz / acre

	Sugars
	Boost
	Quality Liquid Feeds 
	Sucrose
	2 gal / acre

	
	Clintose
	ADM
	Dextrose
	4 lb / acre

	
	CornSweet42
	ADM
	Glucose and Fructose
	0.4 gal / acre





	The experiment was blocked (arranged in groups) at each site, with the first block containing no additional fertility, testing the biological products for their effectiveness in releasing and enhancing soil available nutrients. The second block contained a base fertilizer program, thereby testing the biological products’ ability to enhance corn fertility uptake efficiency. The fertility block was fertilized pre-plant with 70 lbs P2O5 acre1 (as MicroEssentialsSZ, 12-40-0-10S-1Zn), 60 lbs K2O acre‑1 (as Aspire, 0-0-58-0.5B), and 180 lbs N acre-1 (as dry urea), and all fertilizers were broadcast and incorporated.   A corn hybrid responsive to management (DKC64-87) was planted at 34,000 plants acre‑1. All biostimulant/biological treatments were applied in-furrow at labeled rates at planting with a SureFire planter-mounted application system and blended with water for total application rate of 12 gallons acre-1. Weed control was conducted as a pre-emergence with residual activity, and as a post application for season-long control. Tillage was achieved with chisel plow in the fall, and two light spring cultivations.
Experimental Design
	The treatments were arranged in a split-block experimental design, with fertility status as main plots, and biological applications as sub-plots. Each location contained six replications. With eighteen different products and a replicated control treatment of no biological (three untreated plots per rep, placed on an equal spaced grid to account for field spatial variability), each block consisted of 126 individual plots, for a total of 252 plots at each location and 756 plots in total. Individual plots consisted of four 30-inch wide, 37.5 foot long rows with a 2.5 foot walk alley between each range of plots. 
Parameters measured
	Whole-plant sampling was conducted twice, at the V8 and R6 growth stages to assess plant nutrient uptake. The fertilizer recovery efficiency of N and P (i.e., uptake efficiency) was assessed based on the difference in nutrient accumulation between fertilized and unfertilized plots. Yield was measured for each plot and standardized to 15.5% moisture. 

RESULTS
Early Season Biomass and Nutrient Uptake
	Biomass accumulation and nutrient uptake were evaluated at the V8 growth stage to assess early season treatment effects on plant growth. While all the biostimulant categories applied with fertilizer at Yorkville numerically increased early season biomass, the effects at Ewing and Champaign were variable (data not presented).  In Ewing, there was a significant decrease in plant N concentration with the addition of the organic acids/chelates when no fertilizer was applied, and this resulted in a decrease in total N uptake (Table 3). Conversely, at the higher fertility sites of Champaign and Yorkville there was no change in plant N concentration when biostimulants were added, but uptake was numerically increased when biostimulants were applied with fertilizer at Yorkville as a result of higher biomass accumulation (Table 3). This trend in greater N uptake for the Yorkville fertilized environment also occurred for early season uptake of P as a result of higher biomass (data not presented). 
Table 3. Aboveground plant nitrogen concentration and uptake (in lbs/acre) at the V8 growth stage resulting from in-furrow applications of six categories of biological products and an untreated control, applied with no fertility or fertilized, for corn grown at Ewing, Champaign, and Yorkville, IL in 2019.
	
	Location

	
	  Ewing
	
	     Champaign
	
	   Yorkville

	Category
	Unfertilized
	Fertilized†
	
	Unfertilized
	Fertilized
	
	Unfertilized
	Fertilized

	
	%
	lbs
	%
	lbs
	
	%
	lbs
	%
	lbs
	
	%
	lbs
	%
	lbs

	Untreated
	2.85
	3.7
	2.89
	11.5
	
	3.4
	20.8
	4.1
	30.6
	
	3.2
	20.8
	4.6
	39.7

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bacteria
	2.97
	3.9
	2.95
	11.6
	
	3.3
	21.1
	4.1
	31.4
	
	3.2
	19.7
	4.6
	40.4

	OA/Chelate
	2.47
	3.0
	2.44
	  8.6
	
	3.5
	21.8
	4.1
	30.7
	
	3.2
	19.7
	4.6
	39.9

	Enzymes
	2.95
	3.4
	2.80
	10.6
	
	3.3
	22.5
	4.1
	30.7
	
	3.2
	21.3
	4.6
	40.1

	Marine Extracts
	2.78
	3.5
	2.68
	11.0
	
	3.4
	21.0
	4.1
	32.0
	
	3.2
	21.2
	4.6
	41.3

	PGRs
	2.90
	3.7
	2.80
	10.0
	
	3.3
	20.1
	4.1
	32.1
	
	3.2
	22.1
	4.6
	40.6

	Sugars
	3.00
	3.7
	3.11
	11.4
	
	3.4
	21.4
	4.1
	31.6
	
	3.1
	19.7
	4.6
	40.8

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Source of Variation
	%
	lbs
	
	%
	lbs
	
	%
	lbs

	
	--------------------------------------------------------------------------------------  p-value  -------------------------------------------------------------------------------------

	Fertility
	   0.5144
	< 0.0001
	
	< 0.0001
	< 0.0001
	
	< 0.0001
	< 0.0001

	Category
	< 0.0001
	   0.0015
	
	   0.5941
	    0.8920
	
	   0.7777
	   0.3602

	Fertility*Category
	   0.8799
	   0.2061
	
	   0.0578
	    0.1345
	
	   0.9418
	   0.5656


† Fertility applied as broadcast MicroEssentialsSZ (MESZ, 12-40-0-10S-1Z), Aspire (0-0-58-0.5B), and urea (46-0-0) for a total of 75 lbs P2O5, 60 lbs K2O, and 180 lbs N per acre. 
Final N and P Uptakes
      Total recovery [(fertilized uptake – unfertilized uptake) / fertilizer applied] of N at physiological maturity, though non-significant, tended to decrease with the addition of all biostimulants across all locations (Figure 1). Conversely, the recovery efficiency of P was higher where biostimulants were applied. Location resulted in the greatest effect on recoveries of N and P, with the higher fertility environments exhibiting greater recovery. Champaign
Yorkville
Ewing

Figure 1. Effects of biostimulants on corn N (shown in blue) and P (shown in orange) recovery efficiencies at Ewing, Champaign, and Yorkville, IL in 2019. UTC represents no biostimulant application. Error bars represent standard error within individual categories.

Final Grain Yield
	Differences in grain yields as a result of biostimulant applications varied across the fertility blocks and locations (Table 4). There were notable trends of higher grain yields as a result of in-furrow applied N-fixing bacteria, marine extracts, or sugars at the lower fertility sites of Ewing and Champaign. Unexpectedly, all biostimulant categories resulted in numerically lower yields when applied with fertilizer at the highest fertility environment of Yorkville.

Table 4. Corn grain yield resulting from in-furrow applications of six categories of biological products and an untreated control, applied with no fertility or a full broadcast system, for corn grown at Ewing, Champaign, and Yorkville, IL in 2019.
	
	Location

	
	Ewing
	
	Champaign
	
	Yorkville

	Category
	Unfertilized
	Fertilized†
	
	Unfertilized
	Fertilized
	
	Unfertilized
	[bookmark: _GoBack]Fertilized

	
	------------------------------------------------------------------ bushels per acre ------------------------------------------------------------------

	Untreated
	67.1
	132.0
	
	152.9
	249.0
	
	165.6
	255.3

	
	
	
	
	
	
	
	
	

	Bacteria
	70.1
	134.2
	
	157.2
	253.2
	
	164.9
	254.0

	OA/Chelate
	66.5
	131.6
	
	153.8
	249.0
	
	163.8
	253.9

	Enzymes
	66.7
	130.7
	
	150.6
	247.8
	
	167.9
	248.9

	Marine Extracts
	67.4
	138.7
	
	153.3
	251.5
	
	169.0
	248.7

	PGRs
	66.5
	128.7
	
	150.3
	251.5
	
	166.1
	249.6

	Sugars
	68.0
	134.4
	
	152.8
	253.0
	
	159.4
	250.8

	
	
	
	
	
	

	Source of Variation
	  ---------------------------------------------------------------------------- p-value ----------------------------------------------------------------------------

	Fertility
	< 0.0001
	
	< 0.0001
	
	< 0.0001

	Category
	   0.1117
	
	   0.4684
	
	   0.5127

	Fertility*Category
	   0.4793
	
	   0.9284
	
	   0.1018


† Fertility applied as broadcast MicroEssentialsSZ (MESZ, 12-40-0-10S-1Z), Aspire (0-0-58-0.5B), and urea (46-0-0) for a total of 75 lbs P2O5, 60 lbs K2O, and 180 lbs N per acre. 
Conclusions
	The applications of various biostimulants resulted in some notable trends for improving recovery efficiency of P fertilizer, with a surprising corresponding decrease in recovery of fertilizer N. N-Fixing bacteria, marine extracts, and sugars tended to increase grain yields in low-yield potential environments when applied with or without fertilizer. At the high-yield potential environment of Yorkville, the increased recovery of fertilizer P from the biostimulant applications in spite of the lower yields indicates the need for additional research focused on the implications of biostimulant applications for fertilizer use and nutrient management. 
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Chart1

		UTC		13.4

		N-FIXERS		13.3

		OA/CH		10.9

		ENZYMES		14.3

		MARINE		8.5

		PGRs		11.5

		SUGAR		11.3



Champaign

44.9333333333

45.2

45.8666666667

45.2

43.0666666667

45.2

50.1333333333



Sheet1

		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11
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								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11
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								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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Sheet2

		

								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11





Based on Final Tables

		

								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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Sheet2

		

								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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Chart1

		UTC		9

		N-FIXERS		8.3

		OA/CH		7.3

		ENZYMES		5.2

		MARINE		5.3

		PGRs		10.1

		SUGAR		6.4



Yorkville

58.2465753425

59.1232876712

53.095890411
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Sheet1

		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11





Based on Final Tables

		

								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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Sheet2

		

								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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Chart1

		UTC		4.8

		N-FIXERS		8.5

		OA/CH		8.9

		ENZYMES		10.1

		MARINE		8.2
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Sheet1

		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11
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								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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Sheet2

		

								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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Sheet1

		Field		Rep		Category		Total N Uptake		N Efficiency		Total P Uptake		P Efficiency

		Champaign		1		Bacteria		220.31		0.58		35.22		0.21				0.1327096757		Bac				0.084663172

		Champaign		2		Bacteria		219.88		0.50		45.42		0.50				0.0851471421		ME				0.0816707886

		Champaign		3		Bacteria		243.59		0.75		42.27		0.60				0.1093119784		OA/CH				0.0892384784

		Champaign		4		Bacteria		215.92		0.60		40.07		0.44				0.1336063459		UTC				0.0480772134

		Champaign		5		Bacteria		237.46		0.56		40.88		0.51				0.1433807423		ENZ				0.1012511941

		Champaign		6		Bacteria		214.88		0.53		40.83		0.43				0.1153058947		PGR				0.1169000705

		Champaign		1		Biostimulant		245.52		0.72		40.18		0.36				0.1129072193		Suga				0.0611711607

		Champaign		2		Biostimulant		219.13		0.50		43.23		0.44

		Champaign		3		Biostimulant		227.73		0.66		41.41		0.58

		Champaign		4		Biostimulant		226.88		0.66		38.49		0.39

		Champaign		5		Biostimulant		242.73		0.59		37.22		0.40

		Champaign		6		Biostimulant		216.55		0.54		37.89		0.34

		Champaign		1		Chelate		221.91		0.59		39.73		0.35

		Champaign		2		Chelate		211.07		0.45		45.12		0.50

		Champaign		3		Chelate		232.26		0.68		40.34		0.54

		Champaign		4		Chelate		209.11		0.56		40.77		0.46

		Champaign		5		Chelate		241.48		0.58		40.52		0.50

		Champaign		6		Chelate		199.18		0.45		35.21		0.26

		Champaign		1		Control		210.74		0.52		34.03		0.17

		Champaign		2		Control		229.52		0.56		46.05		0.52

		Champaign		3		Control		212.77		0.57		38.98		0.50

		Champaign		4		Control		223.65		0.64		39.96		0.44

		Champaign		5		Control		252.65		0.65		41.47		0.53

		Champaign		6		Control		222.43		0.58		41.22		0.44

		Champaign		1		Enzyme		213.64		0.54		36.77		0.26

		Champaign		2		Enzyme		215.35		0.48		45.35		0.50

		Champaign		3		Enzyme		206.38		0.54		39.69		0.52

		Champaign		4		Enzyme		241.10		0.74		47.33		0.66

		Champaign		5		Enzyme		217.64		0.45		35.10		0.34

		Champaign		6		Enzyme		221.29		0.57		40.75		0.43

		Champaign		1		PGR		238.92		0.68		42.78		0.44

		Champaign		2		PGR		238.32		0.61		47.89		0.58

		Champaign		3		PGR		220.33		0.62		40.19		0.54

		Champaign		4		PGR		196.90		0.49		38.25		0.38

		Champaign		5		PGR		199.96		0.35		32.66		0.26

		Champaign		6		PGR		209.88		0.51		42.75		0.49

		Champaign		1		Sugar		223.88		0.60		40.04		0.36

		Champaign		2		Sugar		231.72		0.57		50.04		0.65

		Champaign		3		Sugar		228.57		0.66		38.74		0.50

		Champaign		4		Sugar		221.93		0.63		39.88		0.43

		Champaign		5		Sugar		262.28		0.70		43.58		0.59

		Champaign		6		Sugar		214.63		0.53		39.92		0.40

		Ewing		1		Bacteria		126.40		0.37		28.58		0.16

		Ewing		2		Bacteria		96.85		0.24		21.77		0.08						0.0423366895				0.0645946333

		Ewing		3		Bacteria		110.31		0.28		22.29		0.11						0.0349158592				0.0692721156

		Ewing		4		Bacteria		101.10		0.27		22.63		0.10						0.0544591228				0.0395466102

		Ewing		5		Bacteria		98.96		0.20		26.22		0.05						0.0480104714				0.037170151

		Ewing		6		Bacteria		86.48		0.20		24.90		0.30						0.0980172281				0.031671608

		Ewing		1		Biostimulant		124.26		0.36		24.80		0.05						0.0827987519				0.0280076362

		Ewing		2		Biostimulant		93.05		0.22		22.78		0.11						0.0829466295				0.0353666882

		Ewing		3		Biostimulant		86.50		0.15		19.74		0.03

		Ewing		4		Biostimulant		104.66		0.29		20.67		0.04

		Ewing		5		Biostimulant		104.56		0.23		25.29		0.02

		Ewing		6		Biostimulant		96.22		0.25		28.56		0.41

		Ewing		1		Chelate		108.84		0.27		24.55		0.04

		Ewing		2		Chelate		88.36		0.20		20.34		0.03

		Ewing		3		Chelate		96.44		0.21		20.79		0.06

		Ewing		4		Chelate		103.18		0.28		24.37		0.15

		Ewing		5		Chelate		99.11		0.20		25.14		0.02

		Ewing		6		Chelate		88.31		0.21		25.91		0.33

		Ewing		1		Control		111.40		0.29		26.24		0.09

		Ewing		2		Control		91.65		0.21		20.46		0.04

		Ewing		3		Control		96.74		0.21		21.83		0.09

		Ewing		4		Control		104.12		0.29		21.49		0.07

		Ewing		5		Control		104.87		0.23		23.87		-0.02

		Ewing		6		Control		89.67		0.22		24.73		0.29

		Ewing		1		Enzyme		106.31		0.26		28.21		0.15

		Ewing		2		Enzyme		94.60		0.23		21.30		0.06

		Ewing		3		Enzyme		92.91		0.19		19.91		0.03

		Ewing		4		Enzyme		97.05		0.25		24.74		0.17

		Ewing		5		Enzyme		110.61		0.26		22.15		-0.07

		Ewing		6		Enzyme		86.41		0.20		20.76		0.17

		Ewing		1		PGR		101.27		0.23		24.61		0.04

		Ewing		2		PGR		89.78		0.20		18.14		-0.03

		Ewing		3		PGR		97.55		0.21		20.00		0.04

		Ewing		4		PGR		100.54		0.27		23.79		0.14

		Ewing		5		PGR		98.24		0.19		21.96		-0.08

		Ewing		6		PGR		86.65		0.20		25.52		0.32

		Ewing		1		Sugar		107.55		0.27		24.32		0.03

		Ewing		2		Sugar		86.08		0.18		20.50		0.04

		Ewing		3		Sugar		100.42		0.23		21.34		0.08

		Ewing		4		Sugar		101.34		0.27		20.97		0.05

		Ewing		5		Sugar		104.46		0.23		20.31		-0.13

		Ewing		6		Sugar		86.94		0.20		25.20		0.31

		Yorkville		1		Bacteria		202.03		0.49		43.93		0.20

		Yorkville		2		Bacteria		222.49		0.64		42.25		0.19				0.182353369				0.0827555414

		Yorkville		3		Bacteria		221.04		0.64		46.39		0.47				0.1937535367				0.0525773656

		Yorkville		4		Bacteria		237.37		0.73		50.55		0.39				0.2269591391				0.0733795749

		Yorkville		5		Bacteria		227.24		0.61		43.07		0.07				0.143513515				0.0903839899

		Yorkville		6		Bacteria		220.78		0.56		41.44		-0.01				0.1407073839				0.051962865

		Yorkville		1		Biostimulant		205.89		0.51		48.67		0.34				0.1617481084				0.1006758778

		Yorkville		2		Biostimulant		220.50		0.63		36.42		0.01				0.0835217383				0.0641868074

		Yorkville		3		Biostimulant		211.96		0.59		48.36		0.53

		Yorkville		4		Biostimulant		204.81		0.55		45.10		0.22

		Yorkville		5		Biostimulant		206.38		0.49		44.05		0.10

		Yorkville		6		Biostimulant		221.97		0.57		44.25		0.08

		Yorkville		1		Chelate		204.34		0.50		44.27		0.21

		Yorkville		2		Chelate		189.07		0.46		35.28		-0.02

		Yorkville		3		Chelate		224.43		0.66		50.08		0.58

		Yorkville		4		Chelate		209.60		0.58		44.38		0.20

		Yorkville		5		Chelate		217.87		0.56		39.32		-0.04

		Yorkville		6		Chelate		208.90		0.50		45.36		0.11

		Yorkville		1		Control		239.11		0.69		42.44		0.15

		Yorkville		2		Control		198.77		0.51		36.86		0.03

		Yorkville		3		Control		221.11		0.64		43.09		0.37

		Yorkville		4		Control		238.45		0.74		48.21		0.32

		Yorkville		5		Control		217.08		0.55		42.42		0.05

		Yorkville		6		Control		218.10		0.55		44.58		0.09

		Yorkville		1		Enzyme		202.09		0.49		37.82		0.01

		Yorkville		2		Enzyme		205.26		0.55		39.60		0.11

		Yorkville		3		Enzyme		220.55		0.64		43.73		0.39

		Yorkville		4		Enzyme		212.68		0.59		44.14		0.19

		Yorkville		5		Enzyme		220.53		0.57		41.49		0.02

		Yorkville		6		Enzyme		217.56		0.55		44.44		0.08

		Yorkville		1		PGR		214.87		0.56		43.52		0.18

		Yorkville		2		PGR		203.26		0.54		38.59		0.08

		Yorkville		3		PGR		220.77		0.64		47.02		0.49

		Yorkville		4		PGR		223.92		0.66		45.79		0.24

		Yorkville		5		PGR		243.82		0.70		47.31		0.20

		Yorkville		6		PGR		195.39		0.42		42.53		0.03

		Yorkville		1		Sugar		215.08		0.56		44.49		0.21

		Yorkville		2		Sugar		193.93		0.48		37.79		0.05

		Yorkville		3		Sugar		201.61		0.54		38.24		0.22

		Yorkville		4		Sugar		203.55		0.54		46.54		0.27

		Yorkville		5		Sugar		239.89		0.68		48.66		0.24

		Yorkville		6		Sugar		220.37		0.56		45.29		0.11





Based on Final Tables

		

								46		51.8				59.5		93.2				88.9		97.3

								44.2		56.1				59.5		93.4				85.9		102.1

								45.1		54.5				60.9		93.9				86.6		98.5

								45.3		52.2				59.3		93.4				87.9		97.1

								44.9		55.4				60.2		91.8				84.3		102.4

								45.8		51.3				57		93.4				96		99.6

								45.8		51.1				60.5		97.1				87.9		101

										Ewing		Champaign		Yorkville

								UTC		7.7		44.9		11.2				7.7		44.9		11.2

								N-FIXERS		13.5		45.2		17.6				13.5		45.2		17.6

								OA/CH		11.3		45.9		12.8				11.3		45.9		12.8

								ENZYMES		8.3		45.2		10.9				8.3		45.2		10.9

								MARINE		12.5		43.1		18.0				12.5		43.1		18.0

								PGRs		7.1		45.2		14.3				7.1		45.2		14.3

								SUGAR		6.8		50.1		16.1				6.8		50.1		16.1

				EW		CH		YV																						4.2		13.3		18.2

		Bac		4.2		13.3		18.2																						3.5		8.5		19.4

		ME		3.5		8.5		19.4																						5.4		10.9		22.7

		OA/CH		5.4		10.9		22.7																						4.8		13.4		14.4

		UTC		4.8		13.4		14.4																						9.8		14.3		14.1

		ENZ		9.8		14.3		14.1																						8.3		11.5		16.2

		PGR		8.3		11.5		16.2																						8.3		11.3		8.4

		Suga		8.3		11.3		8.4
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Sheet2

		

								CU		EW		YV

								8.5		6.5		8.3		Bac								Untreated		55.8		102.1				119.6		231.3				113.9		220.2

								8.2		6.9		5.3		ME								Bacteria		57.3		98.4				118		225.3				105.8		221.8

								8.9		4.0		7.3		OA/CH								OA/Chelate		55.5		97.4				120.4		217				111.4		210.8

								4.8		3.7		9.0		UTC								Enzymes		57.8		98				113.1		219.2				114.2		213.1

								10.1		3.2		5.2		ENZ								Marine Extracts		56.2		101.3				116.8		230.3				112.8		213.9

								11.7		2.8		10.1		PGR								PGRs		57.1		94.6				117.3		217.4				114.9		213.8

								6.1		3.5		6.4		Suga								Sugars		56.4		98.9				118.3		232.5				106.4		214.1

																								0.2536986301						0.6120547945						0.5824657534

																								0.2334246575						0.5791780822						0.5912328767

														Ewing		Champaign		Yorkville						0.2279452055						0.5336986301						0.5309589041

												UTC		25.4		61.2		58.2						0.2312328767						0.5457534247						0.5435616438

												N-FIXERS		23.3		57.9		59.1						0.2493150685						0.6065753425						0.5479452055

												OA/CH		22.8		53.4		53.1						0.2126027397						0.535890411						0.5473972603

												ENZYMES		23.1		54.6		54.4						0.2361643836						0.618630137						0.5490410959

												MARINE		24.9		60.7		54.8

												PGRs		21.3		53.6		54.7

												SUGAR		23.6		61.9		54.9
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