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How CorRN PLANTS REGULATE NUTRIENT UPTAKE -PART 2

specificity may partly explain why nutrient concentrations tend to have a
range of values in harvested grain or why some nutrients are present in
“luxury quantities” in the corn plant.

Uptake of each nutrient is regulated independently. If a soil has high ni-
trogen fertility but is low in sulfur, LATS proteins will efficiently take up
and transport all of the nitrogen needed to support grain yield. However,
in a low sulfur soil, there is insufficient sulfur for the LATS to work effi-
ciently. HATS proteins therefore conduct the majority of sulfur uptake
and transport. These HATS proteins supply whatever sulfur they can to
support growth, but they cannot meet the high demand to support maxi-
mum growth. The end result is the corn plant will express sulfur deficien-

cy.

RATIOS OF NUTRIENT UPTAKE CHANGE DURING THE GROWING
SEASON

HATS and LATS regulatory proteins adjust amounts of nutrient uptake
and nutrient ratios during the entire growing season. As the corn plant
matures, rates of uptake of some nutrients are faster than for other nutri-
ents, thus changing the ideal nutrient ratio for corn growth at different
growth stages. Scientists at the University of Illinois have published re-
search showing how nutrients accumulate during the corn life cycle. The
corn plant accumulates up to approximately 11% of its total nutrient
uptake between germination and V6. Between V6 and V10, nitrogen, po-
tassium, and boron uptake increase more rapidly than other nutrients.
Nutrient uptake during vegetative growth is most rapid during V10 to V14.
At V14, the corn plant has accumulated approximately two-thirds of the
total nitrogen, potassium, magnesium, boron, and manganese. By VT, the
corn plant has acquired approximately 70% of its total uptake of these
five nutrients while acquiring only 40% of total carbon. At VT, the corn
plant has achieved maximum vegetative growth. Additional nutrient up-
take after VT supports ear growth. Today’s corn hybrids devote about 50-
60% of total dry matter accumulation to ear growth.

The corn plant acquires very few nutrients during pollination, probably
because the corn plant is devoting the majority of its resources to sup-
port successful pollination and fertilization of embryos. Nutrient uptake
during reproductive growth is most active between R2 and R4. The corn
plant accumulates a substantial portion of its total carbon, sulfur, boron,
manganese, and copper during this growth phase. In addition, the corn
plant moves some of the nitrogen, phosphorus, potassium, magnesium,
sulfur, and zinc from vegetative leaf and stalk matter to the developing
grain.

Between R4 and R6 (maturity) the corn plant acquires nearly 20% to al-
most 40% of the total carbon, nitrogen, phosphorus, potassium, magnesi-
um, sulfur, zinc, and copper during late- season grain fill. Accumulated
carbon during R4 to R6 is deposited in the kernels. Grain fill during R4 to
R6 accounts for approximately 25% of the increase in total weight of the
corn plant at maturity. Figure 4G also illustrates what percent of the total
nutrient acquired by a corn plant during the growing season is present in
the grain. As this grain leaves the field approximately 80% of phosphorus,
62% of zinc, 58% of nitrogen, 57% of sulfur, 34% of potassium, 32% of
magnesium, and 30% of copper also leaves the field and is no longer part
of your future soil fertility program.

BUILDING A NUTRIENT MANAGEMENT PLAN

A successful nutrient management plan is one that assures there is
enough of every nutrient in the soil to support corn growth at each devel-
opmental stage to meet the targeted grain yield. Maintaining adequate
fertility levels of all nutrients during the entire growing season is more
important than fertilizing for specific nutrient ratios because HATS and
LATS regulatory proteins continuously adjust nutrient uptake to provide
maximum yields allowed by the growing environment.

The optimal fertility management program will depend, in part, on soil
type. High CEC soils may require relatively few fertilizer applications with
greater amounts of fertilizer applied at each application, while low CEC
soils may need substantially more applications to “spoon-feed” specific
nutrients depending on the corn growth stage.

Additionally, a successful nutrient management plan needs to be sustain-
able and consistently support high yields in future years. A fertility pro-
gram will include replacement amounts of nutrients that leave the field as
the crop is harvested and will also include additional fertility to increase
soil reserve fertility levels as your budget allows. A place to start when
calculating replacement amounts of nutrients is to multiply the nutrient
contents listed in pounds per bushel by the most recent corn yield. This
information, in combination with soil test values helps to define a profita-
ble and sustainable fertility program.

Nutrients most likely to show deficiency first are the macronutrients, ni-
trogen, potassium, and phosphorus, followed by the secondary macronu-
trients, sulfur and magnesium, and then followed by the micronutrients,
zinc and copper, because corn grain removes relatively large amounts of
these nutrients as grain leaves the field. Other nutrients may show defi-
ciency under specific soil environments.

INTENSIVELY MANAGE SOYBEANS FOR MAXIMUM YIELDS -PART 2

ideas to consider this summer are as follows.

Insect Control—Insect pressure in soybeans should be monitored
regularly throughout the growing season to monitor potential thresh-
old levels. Often times, one individual insect species may not be at
threshold levels, but the combined numbers of multiple insect species
may reach levels that warrant an insecticide treatment application.

Disease Control— Disease control begins with scouting to under-
stand disease risks and their potential severity in each field. Variety
selection, crop rotation, seed treatments, and foliar fungicides are the
best tools available to counter most disease threats.

In-Season Nitrogen (IN)- An 80 bu/ac soybean crop requires 416
Ibs./ac of N uptake by the plant to achieve such yield levels. Although
healthy soybean root nodules can provide adequate amounts of N for
lower yield levels, high soybean yield goal environments (= 65 bu/ac)
have shown a response to 30-50 lbs. N/ac applied at the early bloom
(R1) to beginning pod (R3) growth stages. Caution must be taken to
prevent leaf burn and canopy damage from application. Fertigation is
a simple and safe method of in-season N application, however top-
dressing Urea with a urease inhibitor has shown to work well also.

In-season Potassium (K) and Sulfur (S) - As soybean plants

prepare for pod formation and ultimate seed fill growth stages, the
daily nutrient uptake of a soybean plant increases significantly. Re-
search has shown soybean plants can uptake 5.8 1bs. to 9.6 lbs. K20/
ac/day in the R2 and R3 stages. In-season application of 15-30 Ibs.
K2o0ac and 10-20 lbs. S/ac at the R2-R3 growth stages have shown
positive yield response , even in fields with sufficient soil fertility lev-
els for the respective nutrients. Fertilizer sources include, but are not
limited to: P, thiosulfate, ammonium sulfate, and other fertilizer
blends. Caution must be taken to evaluate fertilizer forms, rates and
application methods to minimize crop injury from in-season fertilizer
applications.

Irrigation Management- the effect of drought stress on soybeans
is most critical during the beginning bloom to mid-seed fill period
(growth stages R1-R5.5). Many soybean fields across the area are at
Ri(beginning bloom), and will soon be at the R2-R3 (full bloom to
beginning pod) growth stages. Total crop water use from evapotran-
spiration (ET) at these growth stages typically ranges from .25-.32”
water per day or 1.8”-2.3” per week, however daily ET rates can be as
high as .5” per day. As witnessed in recent years, it is critical to not
delay irrigation to the point of depleting the 2nd foot of soil moisture
before initialing irrigation. Doing so can make it very difficult to
maintain crop water needs without large well capacity and /or the
help of timely rainfall.
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WHY BIOLOGICALS? Pioneer® brand NEXTA™ biological prod-
ucts are designed to keep farms productive and healthy today and to-
morrow. By complementing existing practices, biologicals can help you
tackle the challenges of resistance management, enhance ROl and
profitability, and preserve your land for the future.

Learn more about Nexta biologicals at
https://lwww.pioneer.com/us/products/nexta-biologicals.html

. NEXTA™ SHIELD provides plants specific nutrients to help plant
NEXTA » S H l E [_D growth through abiotic stressors. Crops under stress yield less.

T NEXTA™ SPARK provides cytokinin which is crucial for vegetative
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NE)’T A » SWO [_ E NEXTA™ SWOLE increases the rate of sugar transport from leaves to
flowers, ears, seeds, pods, to increase available sugar and seed size for



