
A Look at K Nutrition 

for Potatoes 
Peter Sexton, Plant Science Dept., South Dakota State University 



Topics Reviewed: 
 

 K behavior in the soil 
 

 K uptake by potatoes 

o  root growth, crop growth and K accumulation 
 

 Quality and yield response to K 

o   gravity, color, size, yield, and bruising 
 

 Rotation Effects 



Curling of mica layers by exchange of Na ions for K ions  

at the mica cleavage surface (drawing based on electro-micrographs 

from Raman & Jackson, 1964). 



 

 

 

 

 

 

 

 

 

                                                                                                            

 

 

 

Simplified illustration of  

potassium dynamics in soil  

– based on Syers (1998). 
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Estimated amount of K needed in the soil to maintain constant K 

uptake under different moisture regimes (from Johnston et al., 2001).  



Influence of K nutrition on transpirational water loss in wheat, 

from Beaton and Sekhon (1985) based on Skogley (1976). 



Crop Development 
Russet Burbank – Griffeth Farm, Ft. Fairfield - 2003 
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Days After Emergence
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Data from Stalham and Allen (2001)  

Root Depth Over Time – Average of 8 Varieties 

3 Phases of Root Growth: 

1. Rapid growth for 3 to 5 weeks (0.50 to 0.75” per day). 

2. Slower growth from 4 weeks to end of shoot growth. 

3. Cessation of root growth (parallels end of leaf growth).  



1950‟s study with „Katahdin‟ Potato on a Caribou loam.  

Used uptake of radioactive P to track root development. 

Plants were widely spaced. Data from Gausman, et al. (1959). 

“Approximately 8 weeks after planting …. roots  

had extended to distances approximately 40 inches 

horizontally and 50 inches vertically.” 

“The greatest root concentration was within a 20-inch radius  

around the seed piece and to a depth of 25 inches.” 



Root Length Density (cm per cm
3
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Variety ‘Estima’; irrigated conditions; data from Stalham and Allen (2001)  



Days After Planting
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Days After Planting
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Russet Burbank – Griffeth Farm, Ft. Fairfield - 2003 



Element Total 

Uptake 

Rate of 

Uptake 

Harvest 

Index - % 

(lb/acre) (lb/ac/day) (tuber/total) 

N 215 3.3 60 % 

P 20 0.3 83 % 

K 295 4.6 56 % 

Ca 40 0.7   5 % 

Mg 29 0.5 26 % 

Estimated for Russet Burbank with a yield of 340 cwt per acre 



Soil K & K Uptake Summary 
Exchangeable K is held by clay particles and is in  

equilibrium with soil solution K and with mineral K.  

K is important for drought tolerance; however, its uptake is 

also negatively affected by low moisture. 

Root growth slows & stops when tuber growth starts. 

Estimated uptake rate of 4.6 lb K/ac/d from about 30 to 100 

DAP for Russet Burbank in Maine. 

Total shoot and tuber uptake of 295 lb per acre for 340 cwt 

per acre in Maine („Russet Burbank‟). 

Most of this K leaves the field with harvested tubers. 
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potatoes grown in Maine, based on Porter and Ocaya (2005). 



Whole Leaves -  

Expected Nutrient Concentration 

Russet Burbank 

Expected Range 

Element Vegetative 

(plants 12" tall) 

Early 

Bulking 

N 4 to 6 3 to 5 

P 0.2 to 0.7 0.2 to 0.4 

K 4 to 6 3.5 to 4.5 



Tuber Quality and Yield Response to K 



Specific Gravity vs. K for R. Burbank and Shepody potatoes. 

Data from Greg Porter, et al. 

Total K,  Applied + Soil (lbs K
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Agtron score versus K, for R.B. and Shepody potatoes. 

Data from Greg Porter, et al. 
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2
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Percent > 10 oz. vs. K, for R.B. and Shepody potatoes. 

Data from Greg Porter, et al. 

Total K,  Applied + Soil (lbs K
2
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Total yield vs. K, for R.B. and Shepody potatoes. 

Data from Greg Porter, et al. 

Soil plus fertilizer K
2
O (lb/acre)
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All UMaine data pooled – estimated economic response to K. 

All data pooled

Soil K plus Fertilizer K2O (lb/ac)
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Potassium also affects bruise susceptibility  

and may affect internal brown spot and  

after cooking darkening. 

 
Increasing K availability has been shown to help 

decrease susceptibility to black spot bruising. 

 

However, excess K may increase susceptibility 

to shatter bruise and “thumbnail cracking” under 

cool temperatures. 

 

Low K has sometimes been associated with  

internal brown spot and with after cooking darkening. 



Variety and market are critically important. 

Consider whether or not specific gravity is  

important for your market, and how prone 

the variety is to produce low specific gravity. 

Most of the available data is based on work  

with „Russet Burbank‟.  There is almost no data  

for proprietary chip stock varieties. 

Clay mineralogy in soils also may vary. 

It seems prudent to test things on your own farm. 



Effect of Crop Rotation 
  

- or – 
 

How much K are we pulling out of the soil? 



Crop 
 

Yield 
 

K Removal 
(K2O lb/acre) 

Potato 340 cwt/ac 170   
Oats 75 bu/ac 15 

Barley 60 bu/ac 20 
Canola 1700 lb/ac 20 
Corn - grain 120 bu/ac 35 
Soybeans 40 bu/ac 60 

Corn - silage 6 tons/ac 100 to 185 
Legume Hay 5 tons/ac 200 to 350 

 To Stay  

 Productive,  

 This K 

 Must Be 

 Replaced !! 

Source: Canada Fertilizer Institute, 2001 



Crop Yield 
K Removal 

(lb/acre) 

Potato 340 cwt/ac 170   
Barley 60 bu/ac 20 

Total K 
Removed 

190 
 

Soybeans 40 bu/ac 60 

Total K 
Removed 

 
250 

 

Grass Hay 4 tons/ac 160 

Total K 
Removed 

 
350 

 



Your rotation will tell you where  

you are going to end up – e.g.: 

Potato / Barley = 190 lb  K2O /ac 

Potato / Soybean = 230 lb 

Potato/ Barley/ Hay = approx. 350 lb 

Your soil test will tell you where you are at now 

and what you need to build K levels (if desired). 



Tissue Test & Keep Records 

Watch Quality Parameters 

Consider Variety and Market 

Evaluate Demands of Crop Rotation (esp. forages) 

    - whatever you take out will have to be replaced. 

Incremental Change Is Best; K has a big impact  

on potato yield and quality – don’t gamble with it. 

Soil Test 

Summary 





Maine K recommendation based on sufficiency level: 
 

Recommended K2O (lb/acre) = 450 – soil K 

minimum recommendation of 50 lbs between 400 and 600 lb soil K 

maximum recommendation of  300 lb 

zero recommendation at soil K > 600 lb per acre 

Maine K recommendation based on cation ratio: 
 

Recommended K2O fertilizer to keep K levels between  

4.8 to 7.0 % saturation of the soil CEC. 


