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Spud Facts
• Potatoes are one of the main six crops 

that provide 80% of the caloric intake 
worldwide.

• In the US, mostly grown in . . . 
– sand to loam soils
– warm days, cool nights
– dry climate (low disease and better control of 

water supply)
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Spud Facts
• Over 70% of US potatoes (ID, WA, OR, CO, CA, 

TX, NE, ND, MN) grown in arid and semi-arid 
zone soils
– Alkaline pH

C l– Calcareous
– Low Organic Matter
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Spud FactsSpud Facts

• As a result poor availability of:As a result, poor availability of:
– P, Zn, Mn, etc.

Very sensitive to nutrient deficiencies• Very sensitive to nutrient deficiencies
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Spud Facts
• Potatoes = relatively high nutrient demand

– Shallow, inefficient rooting system.
– High tissue conc. of P, K, Zn, Mn, B, etc.

• Broadcast fertilizer (except majority of N)Broadcast fertilizer (except majority of N) 
is applied prior to final tillage and row 
formation or “mark-out” in fall or spring.formation or mark out  in fall or spring.
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Spud Facts
• Most growers apply banded fertilizer at row 

formation, rather than with the planter.
– Generally, 10-34-0 with humic acid (10:1)
– Some also apply K and micros.

• Seed generally planted 5-6 inches deep in hills 
34-38 inches apart with 9-13 inch in-row seed 
spacingspacing.
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Spud Facts
• Seed is not a “true seed”, but rather small, whole 

tuber or larger cut tubers.
id ll d i 2 h hi h– ideally seed is ~2 ounces each, which 
contains (lb/ac)

• 40-50 N40 50 N
• 4-6 P2O5

• 40-50 K2O
• 3-5 S
• 1-3 Ca & Mg
• 0 2 0 4 Fe• 0.2-0.4 Fe
• <0.04 Zn, Mn, Cu, & B
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P ResponseP Response

• Soil Test P = soils in Pacific Northwest areSoil Test P = soils in Pacific Northwest are 
commonly medium-high or higher.

• Nevertheless commonly get responses to• Nevertheless, commonly get responses to 
both broadcast and banded P.
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Phosphorus Band Trial: Potato Yield
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P ResponseP Response

• Soil Test P = soils in Pacific Northwest areSoil Test P = soils in Pacific Northwest are 
commonly medium-high or higher.

• Nevertheless commonly get responses to• Nevertheless, commonly get responses to 
both broadcast and banded P.
G l h ti l l• Growers commonly have petiole samples 
taken to 
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Phosphorus Timing 2002-4: Potato Yield
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Question
• Growers and Custom applicators tend to 

place banded fertilizer shallow (fuel & timeplace banded fertilizer shallow (fuel & time 
savings; less rocks)
– Results in significant band disturbance atResults in significant band disturbance at 

planting.
• What is the optimum fertilizer bandWhat is the optimum fertilizer band 

placement?
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Fertilizer Band Disturbance with  Planting

14



Fertilizer Band Disturbance with  Planting
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Fertilizer Band Placement: 
Greenhouse StudyGreenhouse Study
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Results: Greenhouse Study
• Hoping to use the results of the greenhouse 

study to select a reduced number of fieldstudy to select a reduced number of field 
treatments.

• However there were no differences in any• However, there were no differences in any 
measured parameter (stem number, stem 
height vine vigor leaf/vine dry matter rootheight, vine vigor, leaf/vine dry matter, root 
dry matter, nutrient concentrations).
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Materials and Methods: Field
• Single field locations each year

– Blackfoot (2005)ac oo ( 005)
– Aberdeen (2006 & 2007)
– Both locations = calcareous sandy loamBoth locations  calcareous sandy loam

• RCBD with 5 replicates
12 f t id (4 ) 40 f t l th• 12 feet wide (4 rows) x 40 foot length

• Russet Burbank cultivar
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Materials and Methods: FieldMaterials and Methods: Field

• 4 fertilizer treatments4 fertilizer treatments
– check (no banded fertilizer)

3 x 3 below at row formation– 3 x 3 below at row formation
– 3 x 3 above at row formation

3 x 3 above at planting– 3 x 3 above at planting
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Materials and Methods: Field StudyMaterials and Methods: Field Study

• 4 fertilizer treatments4 fertilizer treatments
– check (no banded fertilizer)

3 x 3 below at row formation– 3 x 3 below at row formation
– 3 x 3 above at row formation

3 x 3 above at planting– 3 x 3 above at planting
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Fertilizer Band Placement: Field Study
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Materials and Methods: Field Study
• Same rates as greenhouse study

– 24 N, 80 P2O5, 15 K2O, 11 S, 1 Zn, 1 Mn, 0.2 B lb/a
• 20 gal/a 10-34-0
• 5 gal/a 0-0-25-17S
• 1 gal/a micro solution (0-0-0-10Zn-10Mn-2B)
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Materials and Methods: FieldMaterials and Methods: Field

• Broadcast rates for all plotsBroadcast rates for all plots
~ 60-150-100-50S 
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UI Phosphorus Fertilizer Rec. (p.128)

UI Recommendations (lb-P2O5/a): 2 5

8 ppm Bicarb P & 4% excess lime          
230 lb/ b d f 40 80 lb/= 230 lb/a + band of 40-80 lb/a 

(we applied 150 lb/a in this study)(we applied 150 lb/a in this study)
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Materials and Methods: Field
• Broadcast rates for all plots

60-150-100-50S60 150 100 50S
• In-season rates for all plots (based on 

petiole analysis)petiole analysis)
~ 100-0-0

H t d i h ifi• Harvest: grade, size, shape, specific 
gravity, internal/external defects
– 20 feet from middle of center two rows
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*US No. 1 = near perfect shape and 
size with minimal external defects

*Marketable = US No. 1 + US No. 2

*Total = Marketable + Culls (undersized 
& malformed)
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Significant increase for 
US No 1 & MarketableUS No. 1 & Marketable 
yield – deep application 
applied at markout (MD)applied at markout (MD)
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Significant 
increase for 
US No. 1 & 
Marketable 
yield –
markout 
d (MD)deep (MD) 
& planting 
h llshallow 

(PS)
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No increase over the 
untreated check, but 
significant increase over 
grower’s standard 
practice for US No. 1 & 
Marketable yield
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Conclusions
• The results of the greenhouse trial make one 

wonder if potatoes need much of an early 
season nutrition boost, especially when 
considering the amount of nutrition found in 
the seed piece.
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Conclusions
• When compared to the grower’s standard 

practice, deep placement of banded fertilizer 
resulted in significant improvements over the 
grower’s standard practice for . . . 
– US No. 1 yield (37 cwt/a; 7%)
– Marketable yield (30 cwt/a)y ( )
– Gross Crop Value ($179.82/a)
– More tubers (16%)( )

• Slight (non-significant) decrease in size
• No impact on petiole nutrition solids or
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• No impact on petiole nutrition, solids, or 
internal defects



Direction
• P – Zn – Mn interaction?
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Questions?Questions?
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