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Improving Nitrogen Use Efficiency
with Potassium Fertilizer

A balanced supply of essentials macro- and
micronutrients is one of the most important
factors to achieve high crop yields. If one of
the essential plant nutrients is deficient, plant
growth will be poor even when all other
essential nutrients are abundant.

Potassium (K) and nitrogen (N) are two

critical elements needed for proper plant
growth that have a positive interaction together
(synergism). Adequate levels of both nutrients
can aid in nutrient uptake and optimize nutrient
recovery efficiency.

In times of high fertilizer prices or as input
expenses are reevaluated, growers may

be tempted to reduce or even eliminate
applications of K and focus on other nutrient
inputs, such as N.

This article will discuss the importance of

K in crop production, nutrient uptake patterns,
and maintaining adequate soil-K levels for
optimal N use efficiency.

The Importance of Potassium
to Plant Growth

Potassium is essential for optimal growth. It
performs a number of functions that ensure
healthy, stress-tolerant plants.

Vital in regulating water, K helps to create
concentration gradients inside the plant and,

in turn, supports water uptake into the plant,
which is essential in times when water is not
readily available (Marschner, 2012). In addition,
K regulates the plants' leaf tissue openings (i.e.,
stomata) to keep moisture in the plant, thus

reducing water loss through the leaves and
helping to maintain stalk strength and standability.

Potassium activates over 80 enzymes that
regulate plant growth reactions, which helps
prevent disease and control insects.
Additionally, adequate K increases winter
hardiness in crops such as alfalfa.

Potassium exists in the soil solution as K,
which has a positive charge and is readily
available for plant uptake. The K* ion plays a
critical role in efficient N use by balancing the
negative charge of nitrate (NO5) as roots
take up NOs™ and distribute it throughout

the plant (i.e., long-distance transport in the
xylem) (Marschner, 2012).

Potassium and Nitrogen Uptake

Potassium is second to N in terms of quantity
that both corn and soybean plants need. A

230 bu/ac corn crop requires an average of
approximately 180 Ibs K,O/ac and 256 Ibs N/ac
(Bender et al, 2013), while a 60 bu/ac soybean
crop requires an average of approximately 170 Ibs
K,O/ac and 245 Ibs N/ac (Bender et al., 2015).

Peak uptake rates for both K and N occur between
V8-VT in corn and V6-R5 in soybean. In modern
corn hybrids and soybean varieties, K and N uptake
occur simultaneously, with up to 2/3% of the total
amount taken up by the beginning of grain-fill and
primarily during vegetative and early reproductive
growth (Figure 1, Figure 2).

» Peak uptake of K and
N occurs simultaneously
for corn and soybean.

* Optimal soil K levels
are needed for efficient
N use.

* In 2020, 44% of soil in
North America was
deficient in K.
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While N applications in soybean have been on the rise, they are not routine as soybeans obtain the 3
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the nitrogenase enzyme, which is essential for N, fixation, and by aiding in carbohydrate transport
to the roots (Imas and Magen, 2008). Additionally, K influences a plant's photosynthetic capacity,
especially during drought conditions, which indirectly influences the amount of carbohydrates
supplied to rhizobia for N fixation. Soybeans grown with adequate K may have better nodule
formation, leading to higher N fixation and N use efficiency.

As government regulations are imposed and Ecosystem markets expand, the need to improve N
Balancing N and K is one of the most cost-effective ways to meet this need because adequate K
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Figure 3: The effect of soil-test P and K on
optimal N rates (Jones et al., 2022).

use efficiency will become critical.
and N availability improves N uptake

and the conversion of N into plant dry matter. Increasing N uptake and fertilizer recovery with adequate K nutrition may reduce the

potential for N losses to the environment (e.g., N,O).

Soil Test Trends Across North America

Soil tests provide information on nutrient levels, and when analyzed for trends over time, give an
provide adequate nutrients for plant growth.

A summary of soil tests taken throughout North America in 2020 showed that 44% of soils were

indication of a soil's relative capacity to

below the critical level of which soil K levels

should be maintained at to minimize yield loss (TFI, 2021). Yield trends continue to increase for major field crops, resulting in greater K



removal and declining soil nutrient levels in areas such as the Midwest, Eastern Corn Belt, and Southeast U.S. (Figure 4). These data indicate K
is a yield-limiting factor in a large portion of soils across North America.

Additionally, some corn hybrids require higher K and/or higher N uptake per bushel of grain, which may be an additional factor contributing
to declining soil K values. Working closely with the seed provider helps agronomists and growers understand these needs before deficiency
symptoms appear and yield potential is limited.

While maintaining optimum soil-K levels is often the goal, in dry environments or when soil moisture shortages are likely, it is often desirable
to raise soil-K levels to the high category to help K, and likely N, move from the moisture-limited soil into the plant.

Current soil test data and trends emphasize the need to include K as part of balanced crop nutrition approach to optimize yield and nutrient
use efficiency.
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Figure 4: The percent of samples testing below the critical level for K in North America (TFI, 2021). Colors of
each state or province indicate the change in samples testing below critical levels (CL) from 2015 to 2020.

Conclusion/Implications

Balanced crop nutrition (i.e., applying nutrients in a ratio that matches crop demands) is one of the most effective ways to maximize fertilizer
use efficiency. Because of the critical role K plays in stomatal regulation, water use efficiency, disease tolerance, and N uptake, growers should
evaluate soil-K levels before reducing or eliminating K applications from a crop nutrition program. Ensuring soil-K levels are adequate and crop
K removal is provided annually with products such as Aspire® (0-0-58-0.5B) may help growers optimize N use efficiency and their fertilizer
investment.
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