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Attapulgite Clay –
Extremely High Surface 

Area

• 1 gallon of water can hold about 1 lb of KCL in 
solution 

• Add about 3% clay, 1 gallon of water can now 
hold about 3 lb of KCL in suspension
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Why might dribble banding liquid suspensions still be relevant?
• Accurate and uniform N, P and K applications – compared to dry 

broadcast
• Particularly when it comes to VR P&K applications 

• Flexibility to band nutrients – potential for increased agronomic 
effectiveness 

• Co-applied N, P, K, S and micro nutrients – what agronomic 
advantages may this offer? 

• Are fluid sources of phosphorus more plant available than MAP or 
DAP – long debated 
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“Recent technology and research updates in 
fertilizer spreading” Presented by Dr. Matt 
Darr Professor of Ag Engineering
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Fertilizer Application Uniformity – Iowa State Univ 2018  

Brand new New Leader L4500G4 spinner bed, just calibrated for a 60 ft swath width 
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Fertilizer Application Uniformity – Iowa State Univ 2018  

54 lbs of fert material/ac = 24.8 lbs P from DAP 
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Fertilizer Application Uniformity – Iowa State Univ 2018  

108 lbs of fert material/ac = 49.6 lbs P from DAP 
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Fertilizer Application Uniformity – Iowa State Univ 2018  

216 lbs of fert material/ac = 99 lbs P from DAP 

25 fewer lbs P in center 30ft 
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Fertilizer Application Uniformity – Ohio State Univ 2018  

253 lbs of fert material/ac = 116 lbs P from DAP, 100 ft swath  

Colley et al., 2018

About 40 less lbs P applied than the 
rec in the middle 50 ft of the 
applicator  
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Fertilizer Application Uniformity – Iowa State Univ 2018  
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Fertilizer Application Uniformity & Variable Rate Technology  

• Poorer spread pattern 
performance for VR 
applications seems as those it 
could be a significant concern 
given large rate changes



SCIENCE DRIVEN DECISIONS

liqui-grow.comjpv@liqui-grow.com

• Virk et al., 2013 cited several 
papers and extension talks 
from the 70’s, only one of 
which I could find.   

• Corn yield losses of 3% on 
average have been reported in 
university studies comparing 
uniformly and non-uniformly 
distributed P&K fertilizer (Virk 
et al., 2013)     
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Fertilizer Application Uniformity & Variable Rate Technology  

• Not confident that 
recommend rate is being 
applied in area’s of the field 
that will maximize crop 
response and profitability 
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Dry Spinner = 33% variation from target rate 
across the swath width

Fuid Fert = 3.4% variation from target rate 
across the boom



20

Fertilizer Application Uniformity & Variable Rate Technology  

Fulton, 2003 – Univ of Kentucky 

9 lb/ac
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Fertilizer Application Uniformity & Variable Rate Technology  

Virk et al., 2013 – Univ of Auburn
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Fertilizer Application Uniformity & Variable Rate Technology  

Yang, 2001 – USDA-ARS
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Does Banding Nutrients Increase Crop Yield vs Broadcasting? 

• The answer is yes, sometimes
• More often in low testing P and/or K soils 
• More often in soils that have a high capacity to fix 

applied P or K 
• More often in no or reduced tillage (Kovar-ARS) 
• More often when nutrients are co-applied 
• Find plenty of studies that both support and do not 

support the use of banding 
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Does Banding Nutrients Increase Crop Yield vs Brodcasting? 

• Why a meta-analyses? – attempt to summarize many know 
experiments to give a general answer to an applied 
question 

• Nkebiwe et al., 2018 summarized the results from 40 
published experiments (many different crops)

• 1968 to 2012 
• Priority was given to papers published in international 

journals and that included measurements of above ground 
mineral nutrient accumulation 
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Does Banding Nutrients Increase Crop Yield vs Brodcasting? 

• In the meta-analysis corn yield was increase 
4.5% (n=408, CI95% 3.6 to 5.5) by banding vs 
broadcasting equivalent rates of fert nutrients
• The sum of N+P+K+S above ground mineral 

nutrient accumulation for corn was increased 
by 12.2% (n=112, CI95% 8.7 to 16.1)   

Nkebiwe et al., 2018 
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Does Banding Nutrients Increase Crop Yield vs Brodcasting? 

•Averaged over all crops (mostly corn, winter 
wheat, soybean, rape or canola) 
• Surface, 2x2 and subsurface band placement 

increased yields vs broadcasting 
• Surface 3.9% (n=101 CI95% 1.9 to 5.6)
• 2x2 3.4% (n=317 CI95% 2.4 to 4.6)
• Subsurface 4.1% (n=354 CI95% 3.5 to 5)

Nkebiwe et al., 2018 
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Does Banding Nutrients Increase Crop Yield vs Brodcasting? 

Nkebiwe et al., 2018 
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Does Banding Nutrients Increase Crop Yield vs Brodcasting? 
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Co-Applied Nutrients & Agronomic Importance 

Fertilizer NPKSZn (lb/ac) Yield (bu/ac) Yield Increase (bu/ac)

24-45-65 210.1 -

24-45-65-0.5Zn 212.9 2.8

24-45-65-10s 212.7 2.6

24-45-65-10s-0.5Zn 218.1 8.0

LSD at 0.10 = 5.1

Table 2. Corn yield from the addition of .5 lb/ac of ammoniated zinc or the 

addition of .5 lb/ac of ammoniated zinc plus 10 lb/ac of sulfur as ATS at the 

Walcott research farm from 2004 to 2006. Plots were replicated 4 times each 

year. The price received for a bu of corn was assumed to be $3.80/bu. LSD at 

alpha level of 0.10 = 5 bu/ac.

3 Year Experiment Walcott, IA – ST Zn 2.6 ppm



December 2012
4 Treatments

1. Broadcast Granular MAP 
2. “Deep Band” Granular MAP
3. Broadcast fluid MAP
4. “Deep Band” Fluid Map

Objective

How do these treatments 
effect potentially plant 
available P?



Plant Available Phosphorus – 5 Weeks 
After Application

5 weeks after application about 50% more P in the plant 
available form with fluid MAP  

Khatiwada et al., 2012



Plant Available Phosphorus – 6 Months After 
Application

Khatiwada et al., 2012

6 months after application still about 50% more P in the plant 
available form with fluid MAP



Water Gradient Carries Dissolved 
Minerals that Fix Phos Fertilizer  

H2O

H2O H2O

H2O

Dry Phos-Granule

Ca2+

Ca2+
Ca2+

Ca2+

P205 + Ca2+ = Ca(H2PO4)2

Khatiwada et al., 2012
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Why Band Crop Nutrients?
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Liqui-Grow On-Farm Trials  
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Fertilizer Source N-P-K-S-Zn-B Rate lb/ac Moisture % Yield bu/ac Fertilizer Cost $/ac Return $/ac

Liquid Dribble Band 16.2 242.1 47.6

Dry Broadcast 16.2 237.1 44.7
0-50-75-15-0.5-0.2

+17.2 $/ac Liquid 

Dribble Band

Pr > t = 0.0018

Avg STP = 25.5
Avg STK = 141.8
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Treatment Corn after Soybean Corn after Corn 

Dry Broadcast 283.0 233.0

15' Surface Dribble Band 289.3 237.2

Subsurface Strip 282.4 247.4

Yield at 15.5% Mst (bu/ac)

Joy, IL 2018 - 8 Reps Per Location
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Fertilizer Application Uniformity & Sloping Fields?  

Red line indicates center line of the fertilizer applicator 
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Fertilizer Application Uniformity & Sloping Fields?  

Red line indicates center line of the fertilizer applicator 
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Why Band Crop Nutrients?

• Banding creates dense patches 
of nutrients that cause roots 
to proliferate (increase in #) 
into the zone of high nutrient 
concentration

• Well know plant mechanism 
to use resources efficiently 
“i.e. invest root resources 
wisely” 

• Greater nutrient uptake per 
root area 


