AGRONOMY NOTES
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Differences (types) in Starter Fertilizers

e Starter fertilizer can help seedling corn plants become established by providing nutrients close to the seed.
e Phosphorous is a primary component of starter fertilizers.

e Starter fertilizer placement at planting is crucial because of the potential for seed and root injury by the
salts contained in the products.

Starter fertilizers are fertility products that are used
primarily in corn production. The products are
used in small amounts and placed close to the
seed at planting to help enhance the growth and
development of emerging seedlings, particularly
when soils are wet and cold and under no-till
planting operations (Figure 1). Starter fertilizer
application equipment is generally attached to

the planter or tractor to facilitate planting-time
application (Figure 2).

Starter fertilizers are usually a mix of at least
nitrogen (N) and phosphorus (P). A starter should

have a high phosphate (P,O,) ratio such as ] ] ] o
1-2-1,1-3-1, 1-4-2, or 1-5-0." Potassium (K) Figure 1. Residue in conservation tillage

’ ’ : ' ’ programs can keep soils cooler and moist.
Starter fertilizers applied at planting in soils

sulfur (S), and zinc (Zn) may be added based on

soil nutrient tests and soil type. A fertilizer product associated with no-till and other conservation
does not have to be called a starter to be used tillage programs can help seedlings access
as such. Nutrient percentages within a product required early growth nutrients.

are associated with the numerical analysis for the
product. The first number is the percent N, the
second is the percent P,O,, and the third is the
percent potash (K,0). As an example, 10-10-10
is 10 percent N, 10 percent P,O,, and 10 percent
K,O. Common analyses that may be used as a
starter include 10-10-10, 10-20-10, 8-32-16,
8-28-12, 7-21-7, 9-18-9, 11-52-0, and 10-34-0."
If manure has been regularly applied, the soil may
test high in P and K; therefore, a N only material
such as 34-0-0 or 21-0-0-25S should

be considered.’

Figure 2. Tank attached to planter for liquid
fertilizer application.
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Starter fertilizers are placed close to the seed

with the most common placement 2 inches to the
side and 2 inches below (2 x 2) the corn seed at
planting (Figure 3). This practice helps reduce the
potential for injury to the seed and seedling roots
from fertilizer burn (Figure 4). Another common
practice is in-furrow or pop-up placement;
however, the practice is riskier because of the
potential for seed and root injury as the fertilizer

is in direct contact with the seed. Fertilizer rates
should be closely monitored when placed with the
seed because of the injury potential.

Salt Index and the Potential for Seed
and Seedling Injury

Fertilizers contain salts that dissociate into ionic
forms in water. When the salt concentration is high
near the seed, the water within the roots can be
pulled out which can result in plant desiccation.
Under moist soil conditions, salts can diffuse
away from the seed in the soil solution. Under dry
soil conditions, minimal diffusion occurs causing
the salts to remain near the seed and roots to
potentially cause injury. Fertilizers vary in their salt
effects, with some having greater effects than
others. Pop-up starter fertilizers should be made
from lower salt index forms. The rate of starter
fertilizer that can be applied safely depends on the
fertilizer’s salt index value, the distance between
the seed and the fertilizer, and the soil texture.?

Salt index is a function of the sum of the N, K, and
S amounts in a fertilizer blend (N + K+ 0.5 x S).
Ammonium polyphosphate solutions (10-34-0)
contain N in the plant useable ammonium (NH,)
form. Urea fertilizer solutions (28-0-0 and 32-0-0)
contain N in the ammonia (NH,) form, which can
be released under soil conditions that are high pH,
dry, and low in organic matter. If ammonia, a toxic
gas, is in high enough concentration, plant cells
can be killed. Ammonium thiosulfate (12-0-0-26)
has a high salt index and is used in starter fertilizer
to supply S. Fertilizers containing urea and the
thiosulfate ion can pose the greatest injury risk to

corn seedlings with in-furrow or pop-up placement.
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Figure 3. Positioning of starter fertilizer in a
2 x 2 location relative to seed placement.

Figure 4. Fertilizer root burn.

Generally, no more than 5 gallons/acre of 10-
34-0 should be applied in-furrow with the seed.
The greatest risk for in-furrow fertilizer injury can
occur in sandy or light textured soil and when sail
conditions are dry.?
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Dr. Ron Gelderman at South Dakota State
University developed an EXCEL® spreadsheet to
help determine the salt index of various fertilizers.
The spreadsheet can be accessed at Seed-Placed
Fertilizer Decision Aid on the IPNI (International
Plant Nutrition Institute) Canada website. An on-line
version is also available on the site.®

Types of Starter Fertilizers

Starter fertilizers may contain an orthophosphate,
a polyphosphate, or both. Orthophosphates or
monophosphates contain one phosphate unit
while polyphosphates contain several phosphate
units. The percent content of either of the
phosphates is determined by the manufacturing
process for a specific starter fertilizer. A common
polyphosphate is the liquid 10-34-0 and a
common orthophosphate is the dry, diammonium
phosphate (18-46-0). The distinct difference is
that plants absorb P in the ortho form; however,
the transformation from polyphosphate to
orthophosphate begins quickly in soil and can

be completed within 2 to 10 days. Therefore, the
potential to increase yield with a starter fertilizer has
little bearing on which phosphate is in the starter
fertilizer.*5

Polyphosphates are generally liquid ammonium
polyphosphate materials and have higher analysis
than orthophosphates because water is removed
during the manufacturing process. Fertilizer blends
are made with polyphosphates.® Special handling
and storage is not required for polyphosphate
liquids; however, resistant storage equipment
should be used.®

Mono-ammonium phosphates (MAP) create

an acidic zone around fertilizer granules while
di-ammonium phosphates (DAP) create a basic
zone.® Therefore, in high pH soils, MAP based
fertilizers are potentially better than DAP because
the acid-producing fertilizer would offset the
calcareous soil.> Additionally, MAP is a preferred
popup fertilizer source because it contains less
ammonia compared to DAP. Generally, MAP
ranges from 11 to 13% for N and 48 to 55% for
P,O, and DAP ranges from 18 to 21% for N and
46 to 53% for P,O,.°

Potassium chloride ranges from 60 to 62% K,0, is
referred to as potash, is water soluble, and can be
applied as a liquid.® Potash provides chlorine (Cl)
to an analysis. The product should be stored in a
dry location because of its affinity to draw moisture.
Potash coloration may be pink, red, or white;

white usually has a higher analysis. Potash can be
blended with N and P to make products such as
10-30-10, 8-24-24, and 13-13-13.°

Potassium sulfate (K,SO,) is a source for K.and S.
The K,O ranges from 48 to 53% and the S ranges
from 17 to 18%. When additional Cl is not desired
in a fertility program, potassium sulfate is

a substitute.®

Urea (46-0-0) is a nitrogen source that can be used
as a N only starter. Because it can injure seed, it
must be placed by the planter in a 2 x 2 position.
Urea can be blended with MAP or DAP; however,

it should not be blended with superphosphate or
ammonium nitrate because of reaction problems
and absorption of moisture, respectively.®

Nitrogen solutions such as 28-0-0 and 32-0-0 are
mixtures of urea and ammonium nitrate. They can
be dribbled or sprayed on to the soil surface as an
N only starter; however, because of volatilization,
it is best to have some incorporation. Additionally,
under high residue conditions, the N can become
immobilized by the residue.®
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Some starter fertilizer materials are available

with a slow release formulation. The fertilizer is
encapsulated within a polymer, biopolymer, or
sulfur coating that dissolves and slowly releases
the nutrients. In some products, the nutrients are
released by diffusion through the coating. The

rate of release can be controlled by the polymer
chemistry, coating thickness and process, and soil
temperature.”

Enhanced Efficiency Fertilizer (EEF) fertilizers are
products that are released slowly to help reduce
nutrient loss and to help increase timely nutrient
uptake and utilization.”
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Legal Statement

Several fertilizer manufacturers are supplying
various forms of EEF products. Farmers desiring
to use EEF products should contact the Natural
Resources Conservation Service (NRCS) to

inquire about possible financial incentives for

using EEF products and contact your fertility
specialist regarding the availability of EEF fertility
products. Examples of EFF products from The
Mosaic Company include MicroEssentials® SZ®,
MicroEssentials® S15%, and MicroEssentials® S10®
which supply 10% S and 1% Zn, 15% S, and 10%
S respectively.® Verdesian Life Sciences company
offers the P slow release products AVAIL® and
AVAIL® T5.79

6 Clay, D.E. and Carlson, C.G. 2019. Fertilizers used
in soybean and corn production. Chapter 21. Best
Management Practices. iGrow Soybean. SDSU Extension.
South Dakota State University. https://extension.sdstate.edu/
sites/default/files/2020-03/S-0004-21-Soybean.pdf.

" Hergert, G., Ferguson, R., Wortmann, C., Shapiro, C.,
and Shaver, T. Enhanced efficiency fertilizers: Will they
enhance my fertilizer efficiency? United States
Department of Agriculture.
https://efotg.sc.egov.usda.gov/references/public/UT/
EnhancedEfficiencyFertilizers.pdf.

8 Mosaic Company Website https://www.cropnutrition.
com/microessentials?gclid=EAlalQobChMIgpu
kpTm8wIVA4SGChO4ugpTEAAYASAAEQJOXVD BwE.

9 Verdesian Life Sciences Website.
https://vilsci.com/crop/corn/.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple

locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields.
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