
Molybdenum (Mo) and iron (Fe)
are key nutrients for acquiring
nitrogen from bacteria by
soybean.

Both nutrients are part of the
nitrogenase enzyme produced
by the bacteria, which converts
nitrogen gas (N2) from air into
ammonia (NH3) and is further
provided to the plant as NH4

+.

Molybdenum also has
importance in the availability of
soil phosphorus because of
their chemical interaction.

Soybean, like Other crops, needs a combination of nutrients in the right amounts to produce grain and
generate profit. Below are some of the essential nutrients for Soybean Production.
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Nitrogen - N
Nitrogen (N) is the “Building
block” for proteins. Soybean
seeds have a high concentration
of proteins, and that is why
soybean needs roughly 79
kilograms of N to produce 1,000
kilograms of seeds.

Plants uptake their N from the
soil in the form of NO3

- (nitrate)
or NH4

+ (ammonium gas), with a
mixture of both being beneficial
for plant growth.

Soybean plants, particularly, can
associate with microorganisms,
like Bradyrhizobium ssp., which
can provide N to soybean from
air in exchange for carbon
compounds formed during the
photosynthesis process.

Phosphorus - P Potassium - K
Phosphorus (P) is the main
energy source as ATP in the
plant. Soybean has an extra
demand for energy to associate
with bacteria that provides N.

Soybean “only” needs around 6
kilograms of P to produce 1,000
kilograms of grain. However,
more than 80% of that P is
removed when the grain is
harvested, giving this nutrient
big importance for soybean
cultivation.

Potassium (K) regulates
stomata opening, regulates the
photosynthetic rate, and has
structural importance on the
thickness of the stem. Soybean
needs 41 kilograms of K to
produce 1,000 kilograms of
grain. Thus, K is a nutrient in
high demand from the soil to
soybean production.

However, only 40% of the total 
K in soybean is removed with 
the grain, with the majority of K 
being returned to the soil with 
the residue.

Sulfur - S
Sulfur (S) is a building block of
certain proteins and also is a
Ferredoxin component in
photosynthesis. In soybean, it is
also part of the nitrogenase
enzyme and is important in
acquiring N from the bacteria.

Soybean needs 5.5 kilograms of
S to produce 1,000 kilograms of
grain, and more than 60% of that
S is removed from the soil when
the grains are harvested.

MOLYBDENUM and IRON

SOIL pH AND NUTRIENT 
AVAILABILITY TO SOYBEAN

Nutrients described in this
material are available for the
plant to uptake from the soil.
However, nutrients in the soil are
not available all the time. Below
is a figure that relates the
availability of nutrients to soil
pH.

The ideal soil pH for soybean
production is around 6.5-6.8,
where most of the nutrients
needed are available for uptake.

What is Next?
On the next page, we will
present the sources of each
nutrient as well as the forms of
application recommended for
soybean. So, flip it!



The soil is the main provider of nutrients for plants, and soybeans are not an excuse. However, the availability
of nutrients from the soil to the plant depends in many environmental factors and the soil reserves. Thus,
supplementing soybeans with nutrients may be a viable option to increase grain yield when the nutrient supply
from the soil is limiting.

What to Know When Supplementing Soybeans

How to Maximixe the Fertilizer Supplementation?

N – One of the most particular ways of
providing nitrogen to soybean is to enhance its
biological fixation mechanisms by providing
Bradyrhizobium ssp. or other micro organisms
around the root zone. Nitrogen can also come
from mineral sources, like urea, or organic
sources, like chicken litter.

P – Phosphorus fertilizers usually express their content
in the P2O5 (phosphorus oxide) percentage. Thus,
regardless of the source, it is important to note that the
amount of P needed needs to be converted to the oxide
equivalent to calculating fertilizer needs. To convert,
multiply the amount of P needed by 2.29 to get how
much P2O5. Sources include mineral sources (from rock
phosphate); organic sources, like manure; and more
recently, bacteria, and fungi are being commercialized as
a phosphorus solubilizer.

K – One of the problems with K fertilization is
the salt index. Having too much salt near the
roots prevent water uptake, and consequently
nutrients uptake, and a high salt concentration
can burn the crop. In both cases, yield
reduction can occur. The most common mineral
source is Muriate of Potash (MOP). Organic
sources include manure, and algae (kelp)
extracts.

S – Historically, S application was not required for crops because atmospheric deposition from acid rain and
the residual amount of S in old fertilizer sources were enough to supplement the soil reserves. However,
modern agriculture depletes soil S reserves since acid rain decreases, and modern fertilizers are purer.
Thus, applications of S can help supplement the soil and increase soybean yields.

N-P-K MIXTURES FOR SOYBEAN
There is a common practice in the fertilizer
application to have N, P, and K fertilizers mix
together. For soybean, a mixture without N, or with
low N concentration is preferred since N is mostly
provided by the bacteria in the fixation process.

To get the maximum of your fertilizer to soybean, and increase
grain yields there are four right things you can do, which are the 4
R’s of Nutrient Stewardship:

Right Source
Does the fertilizer provide all the nutrients that my soybean needs?

Right Rate (Dose)

Does the amount of fertilizer enough to supplement my soybean?

Right Time (of application)
Is the fertilizer providing the nutrient at the time that my soybean
needs them?

Right Place

Is the fertilizer near where the plant uptakes the nutrient?

The figure above represents the
total biomass accumulated during
the soybean life cycle. Note that
biomass accumulates in different
rates during different growth stages.
Can this affect how we supply
soybean with nutrients?

Source: Bender et al., 2015
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