
By understanding how nutrients  

work together, farmers can optimize 

production and investment in fertilizer 

while minimizing the opportunity for 

excess nutrients to negatively impact 

the environment. Potassium (K) and 

nitrogen (N) are two vital nutrients that 

create greater benefits working together 

than alone.

Research studies from the University 

of Illinois illustrate how potassium  

nutrition and fertilizer N interact to 

markedly increase yields, response to 

fertilizer N and N use efficiency (Figure 

1). It is important to keep in mind that 

these same types of P and K interac-

tions will also occur with other nutrients 

and non-nutrient crop inputs.
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Figure 1. Potassium improves yield response to 

N fertilizer and N efficiency.

University of Illinois

Adapted from Better Crops, Vol. 82 (1998, No. 3)

What do these interactions 
mean for the future?

With technology and production 

changes, U.S. corn yields have 

increased from about 100 bu /acre in 

1985 to approximately 160 bu /acre  

in 2009. Many farmers are growing 

corn yielding more than 200 bu /acre. 

But can traditional nutrient recom-

mendations meet the demands of 

tomorrow’s high corn yields? Evidence 

suggests the levels of inputs and 

management necessary for corn yields 

in the 150 bu /acre range may not be 

enough for modern yield levels of  

250+ bu /acre.

A Kansas study combined higher 

plant populations and an enhanced fer-

tility program to maximize irrigated-corn 

Table B.

Higher Nutrient Levels Required for Plant Population Response 
Kansas State University

CORN YIELDS BU/ACRE

PLANT POPULATION
TRADITIONAL1

FERTILITY
ENHANCED2

FERTILITY
FERTILITY 
RESPONSE

28,000 202 225 23

42,000 196 262 66

Population Response – 6  37

1 230 lbs N /acre, 30 lbs P2O5 /acre P and K Soil Tests = High
2 230 lbs N /acre, 100 lbs P2O5 /acre, 80 lbs K2O /acre and 40 lbs S /acre

Source: Kansas State University

yields (Table B). With traditional 

university nutrient recommendations, 

the higher plant populations yielded 

slightly less than the traditional, lower 

populations. However, when the fertility 

program included additional P, K and 

sulfur (S), the higher plant population 

yielded 37 bu /acre more than the tradi-

tional, lower plant population. Likewise, 

corn response to the enhanced fertility 

program was only 23 bu /acre at the 

lower plant population, but swelled to 

66 bu /acre at the higher population!

Balanced and fully adequate fertility 

programs will be fundamental com-

ponents of optimizing return from 

improved genetics and new tech-

nologies/practices in the future while 

protecting the environment.

B A L A N C E D  C R O P  N U T R I T I O N

Nitrogen and Potassium Work  

Together for Higher Yields
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Survival in today’s competitive  

economic environment depends  

upon each investment ultimately  

providing a positive return. In corn  

production, fertility is responsible  

for about 40 percent* of the crop’s  

yield—and fertilizer is proven to  

provide a positive return on invest-

ment (ROI). Use the formulas below 

the table to calculate the return from 

fertilizing your own corn crop.

Fertilizer Offers Performance That Pays

Few investments offer this level of return 

Optimizing Potassium Critical for Top Yields
Soil test trends coupled with environ-
mental factors indicate applying 
potassium (K) fertilizer may be more 
important than ever for optimum crop 
yields. According to studies from the 
International Plant Nutrition Institute 
(IPNI), soil test K levels continue to de-
crease, and as a result, the percentage 
of soils across North America in nega-
tive balance for K continues to rise.

“Research at Ohio State shows 
that yields increased as soil test K 
increased above critical soil levels,” 
explains Dan Froehlich, agronomist 
with The Mosaic Company. “A standard 
benchmark is that potassium uptake for 
a 180-bushel corn yield is 240 pounds 
of potassium per acre. The critical level 
of potassium in the soil for optimum 
performance is approximately 165 ppm.

“The Ohio State results show yields 
increased as K increased to 200 ppm 
and 278 ppm. Nitrogen use also was 
enhanced as soil K levels increased,” 
Froehlich adds.

Agronomic and environmental condi-
tions also play a role in the availability 
of nutrients for plant uptake. These 
factors make supplemental K even 

more important to optimize yields.
“Cool, wet years set up agronomic 

challenges for crops that exacerbate 
the impact of limited soil nutrients,” 
says Steve Phillips, Southeast U.S.  
region director with IPNI, a not-for-
profit, science-based organization 
with a focus on agronomic education 
and research support. “Season-long 
excess soil moisture and resulting 
compaction from planting, spraying 
and harvest cause poor soil aeration.

“Oxygen is required for root nutri-
ent uptake; damp, compacted soils 
are lower in soil oxygen, thus limiting 
plants’ ability to uptake K. Continued 
wet conditions make the situation more 
complex,” Phillips explains.

Insufficient K may lead to reduced 
nitrogen uptake, less developed roots, 
lower protein content, greater suscep-
tibility to water loss and wilting, as well 
as weaker stalks that are more prone 
to lodging.

Prolonged cool temperatures plus 
wet, compacted soils can cause 
irreparable damage to yield potential 
since more than 50 percent of the total 
K is taken up by corn plants in the first 

50 days. Compaction and wet soils 
also may limit K uptake shortly before 
pollination when corn plants remove 
more than 15 pounds of K2O per acre 
per day.

“Over time, continued removal of K 
without annual fertilizer application will 
lower soil test levels, and yield loss will 
occur because K removal is a direct 
contributor to crop yield,” says Phillips.

Visit www.Back-to-Basics.net for 
more information about the importance 
of K in a balanced fertility program. 
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Figure 2.

Table C. 

YEAR

FERTILIZER 
INVESTMENT/

ACRE
($ /acre)

ESTIMATED 
YIELD

(bu /acre)

FERTILIZER 
COST
($ /bu)

NEW  
CROP 

PRICES
($ /bu)

BUSHELS 
NEEDED TO 

PAY FOR 
FERTILIZER

DOLLAR 
RETURN  

PER DOLLAR 
SPENT

2008 $140.27 180 0.78 3.82 36.7 $1.96

2009 $145.63 180 0.81 4.09 35.6 $2.02

2010 (estimated) $ 96.94 180 0.54 4.29 22.6 $3.19

2011 (projected) $113.77 180 0.63 4.04 28.2 $2.56

As of Oct. 1, 2010

Corn—180 bu /acre corn following soybeans; N-P-K = 140–70–55

Fertilizer cost assumptions—N = $0.39 /lb, P2O5 = $0.68 /lb, K2O = $0.40 /lb
Fertilizer cost per bushel = fertilizer cost /yield

Bushels needed to pay for investment in fertilizer = fertilizer cost per acre/new crop price per bushel

*ROI assumes 40 percent of yield comes from fertilizer (based on university studies)

Dollar return per dollar invested = (0.40 x yield x new crop price)/cost of fertilizer

For updated info, visit  
www.Back-to-Basics.net.
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