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Soil Factors 

Influence Nutrient 

Uptake by Plants

• Slow release fertilizers – physical control

• Stabilized fertilizers – chemical inhibition of soil N & P 

transformations

• Biologically-based – microbiological & biochemical
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Growing Support in the Research / 

Science Community
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• Enhanced plant nutrient use efficiency with PGPR and AMF in 

an integrated nutrient management system 
– Adesemoye et al (2008) Can. J. Microbiol. 54:876-886.

• Fertilizer-dependent efficiency of Pseudomonads for improving 

growth, yield and nutrient use efficiency of wheat 
– Shaharoona et al Naveed (2008) Appl. Microbiol. Biotechnol. 79:147-155.

• Effectiveness of organic-/bio-fertilizer supplemented with 

chemical fertilizers for improving soil water retention, aggregate 

stability, growth and nutrient uptake of maize 
– Ahmad et al, (2008) Jour. Sust. Agric. 31(4):57-77.

• Integrated nutrient management for production, economics and 

soil improvement in winter vegetables. 
– Dass et al, (2008) Inter. J. Veg. Sci. 14(2):104-120.

AMS Copyright 2010

“Integrated Nutrient Management” is a concept 

supported by USDA, FAO, International Food Policy 

Research Institute and many others

Tests Show Biologically-based 

EEF Efficacy
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• Independent studies (field and greenhouse)

• Testing across diverse formulations:
– N and N-P-K blends

– Co-applied, tank mixed and incorporated

– Variety of crops, geographies and applications

– Full and reduced fertility rates

• What the data show:

– Consistent increases in nutrient uptake

– Increase yield / plant mass

– Reduced nutrient loss (especially N)
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Plant Response to Fertilizer –

A ‘Nutrient Priming Effect’
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Untreated Treated

Fertilizer 

stimulates 

root growth

Fertilizer + 

biological 

stimulates greater 

root growth

A Priming Effect on Root Growth 

and Nutrient Uptake

Control Treated

Root growth 

before fertilizer 

application –

Biological only

Control Treated

After Fertilizer 
Application

Before Fertilizer 
Application

Root growth 

after fertilizer 

application 
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Root Improvement is Not 

Dependent on Crop or Soil Type
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Biological EEF

Applied to Soil at Planting
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Maintained growth 

rate with biological

Reduced rate of 

growth in control

SB @ 19 L/ha +80% N (344 kg/ha)

SB @ 19 L/ha +100% N (430 kg/ha)

100% N (430 kg/ha)

80% N (344 kg/ha)
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CAN 17 = Calcium ammonium nitrate 17% N

*4.7 L/ha per fertilizer application 

Biological EEF

Tank Mixed with Liquid Fertilizers
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Fertility Study of Onion Yields

CAN 17 @ 224 kg N/ha

3.3 Ton 
Increase

CAN 17 @ 168 kg N/ha

9 Ton 
Increase

Biological EEF Additive Applied with a

Granular N-P-K Fertilizer
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51.3

66.5
69.8

51.1

69.2
73.7

Yield (tons/ha)100%

NPK

100%

NPK

100%

NPK

100%

NPK

80%

NPK

100%

NPK
80%

NPK
100%

NPK

80%

NPK

100 % NPK = 10-25-13 @  650  kg/ha

80% NPK = 10-25-13 @  520  kg/ha

Untreated 9.4 L/ha 18.7 L/ha
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Biological EEF

Sprayed onto N-P-K Prill
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Arraiolos Experiment Station, 2008

100 % NPK = 5-20-5 @ 196 kg/ha

80% NPK = 5-20-5 @ 157 kg/ha

Yield (tons/ha)

Untreated

100%

NPK

80%

NPK

5 L / ton

Treatment Dry Root

wt. (g)

Dry Shoot

wt. (g)

NutriLife 0.77 a 4.71 a

SoilBuilder 0.88 a 4.51 a

Control 0.55 b 2.54 b

LSD.05 0.14 0.61

Biological EEF Improves Nutrient 

Uptake in Pepper
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Treatment Total N

(g)

Total P

(g)

Total K

(g)

Total Ca

(g)

Total Mg

(g)

NutriLife 0.271 a 0.028 a 0.381 a 0.060 a 0.044 a

SoilBuilder 0.252 a 0.026 a 0.345 a 0.056 a 0.044 a

Control 0.135 b 0.014 b 0.192 b 0.030 b 0.025 b

LSD.05 0.033 0.0033 0.046 0.0087 0.007

Significant increase in plant mass

Total nutrient content in shoot material after 3 weeks

Auburn University, August 2009
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Reduced Leaching of Nitrates
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Field Corn Lysimeter Study, 2008

100% N = 207 kg N/ha, 90% N = 186 kg N/ha, SoilBuilder applied @ 9.4 L/ha with UAN-28 at seeding 
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N Sidedress

Reduced Leaching of Nitrates
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Field Corn Lysimeter Study, 2009

100% N = 207 kg N/ha, 95% N = 197 kg N/ha, SoilBuilder applied @ 9.4 L/ha with UAN-28 at seeding 
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N Sidedress
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Important Aspects of 

Biologically-Based EEF
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• Unique Characteristics
– No location effect (in US and elsewhere)

– Not affected by soil type or crop species

– Works with all fertilizer types (inorganic, 
organic, granular or liquid)

– Many methods for application

• Major Benefits

– Increased crop uptake of applied fertilizers

– Reduced nutrient loss
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