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Now Is The Time To Stockpile Forage For
Late-Fall And Early-Winter Grazing

(Keith Johnson)

What does the word “stockpile” mean to you? Our understanding of the
meaning is to “store away for future use.” We are old enough to
remember that “stockpile” had the connotation of the Soviet Union and
the United States manufacturing and storing bombs. Not a happy
thought and thankfully the product stored was never used. Less than a
year ago because of Covid-19, some families were stockpiling toilet
paper. Some may have thought that the most-right word was hoarding!
Within forage-livestock agriculture, the word stockpiling refers to
growing forage in the pasture that can be used at a later time.
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Rotational grazing a pasture permits stockpiling forage for grazing in the late fall
and early winter. (Photo Credit: Keith Johnson)

A properly managed rotational stocking system allows this to happen.
Livestock can graze other paddocks (cells) in the late summer and early
fall while approximately one-fourth of the acreage is restricted from the
livestock so forage can grow to be grazed in the late fall and possibly

the early winter. Addition of around 50 pounds of actual nitrogen per
acre in late August can stimulate much cool-season grass growth if
rainfall occurs. Pastures with at least 30 percent of the dry matter yield
being legumes will not receive as much benefit from the addition of
nitrogen and is probably not an advised expense. If a soil test has
recently been done or is done pronto, other recommended nutrients can
be blended with the nitrogen and applied, too.
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Late August is an excellent time to apply nitrogen for stockpiling forage growth. A
blended fertilizer can be applied if recommended by soil test. (Photo Credit: Keith

Johnson)

Grain Fill Stages In Corn

(Bob Nielsen)

A stress-free grain fill period can maximize the yield potential of a crop,
while severe stress during grain fill can cause kernel abortion or
lightweight grain and encourage the development of stalk rot. The
health of the upper leaf canopy is particularly important for achieving
maximum grain filling capacity. Some research indicates that the upper
leaf canopy, from the ear leaf to the uppermost leaf, is responsible for
no less than 60% of the photosynthate necessary for filling the grain.

Kernel development proceeds through several distinct stages that were
originally described by Hanway (1971) and most recently by Abendroth
et al. (2011). As with leaf staging protocols, the kernel growth stage for
an entire field is defined when at least 50% of the plants in a field have
reached that stage.

Delayed planting of corn decreases the apparent thermal time (GDDs)
required between planting and physiological maturity (Nielsen, 2019). A
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large proportion of that decrease occurs during grain filling and may be
partially related to shorter and cooler days in late September and
October that naturally slow photosynthesis and encourage plant
senescence.

Silking Stage (Growth Stage R1)

Silk emergence is technically the first recognized stage of the
reproductive period. Every ovule (potential kernel) on the ear develops
its own silk (the functional stigma of the female flower). Silks begin to
elongate soon after the V12 leaf stage (12 leaves with visible leaf
collars), beginning with the ovules near the base of the cob and then
sequentially up the cob, with the tip ovules silking last. Consequently,
the silks from the base half of the ear are typically the first to emerge
from the husk leaves. Turgor pressure “fuels” the elongation of the silks
and so severe drought stress often delays silk elongation and
emergence from the husk leaves. Silks elongate about 1.5 inches per
day during the first few days after they emerge from the husk leaves.
Silks continue to elongate until pollen grains are captured and
germinate or until they simply deteriorate with age.

Silks remain receptive to pollen grain germination for up to 10 days
after silk emergence (Nielsen, 2020b), but deteriorate quickly after
about the first 5 days of emergence. Natural senescence of silk tissue
over time results in collapsed tissue that restricts continued growth of
the pollen tube. Silk emergence usually occurs in close synchrony with
pollen shed (Nielsen, 2020c), so that duration of silk receptivity is
normally not a concern. Failure of silks to emerge in the first place (for
example, in response to silkballing or severe drought stress) does not
bode well for successful pollination.

Pollen grains “captured” by silks quickly germinate and develop pollen
tubes that penetrate the silk tissue and elongate to the ovule within
about 24 hours. The pollen tubes contain the male gametes that
eventually fertilize the ovules. Within about 24 hours or so after
successfully fertilizing an ovule, the attached silk deteriorates at the
base, collapses, and drops away. This fact can be used to determine
fertilization success before visible kernel development occurs (Nielsen,
2016).
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Kernel Blister Stage (Growth Stage R2)

About 10 to 12 days after silking, the developing kernels are whitish
“blisters” on the cob and contain abundant clear fluid. The ear silks are
mostly brown and drying rapidly. Some starch is beginning to
accumulate in the endosperm. The radicle root, coleoptile, and first
embryonic leaf have formed in the embryo by the blister stage. Severe
stress can easily abort kernels at pre-blister and blister stages. Kernel
moisture content at the beginning of R2 is approximately 85 percent.
For late April to early May plantings in Indiana, the thermal time from
blister stage to physiological maturity is approximately 960 GDDs
(Brown, 1999).

Appearance of husks & silks
Growth stage R2
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Appearance of silks
Growth stage R2
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Appearance of kernels
Growth stage R2

Kernel Milk Stage (R3)

About 18 to 20 days after silking, the kernels are mostly yellow and
contain “milky” white fluid. The milk stage of development is the
infamous “roasting ear” stage, when you will find die-hard corn
aficionados standing out in their field nibbling on these delectable
morsels. Starch continues to accumulate in the endosperm. Endosperm
cell division is nearly complete and continued growth is mostly due to
cell expansion and starch accumulation. Severe stress can still abort
kernels, although not as easily as at the blister stage. Kernel moisture
content at the beginning of R3 is approximately 80 percent. For
late April to early May plantings in Indiana, the thermal time from milk
stage to physiological maturity is approximately 880 GDDs (Brown,
1999).

Appearance of silks
Growth stage R3 (milk)
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Appearance of kernels
Growth stage R3 (milk)
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Kernel Dough Stage (R4)

About 24 to 26 days after silking, the kernel’s milky inner fluid begins
changing to a “doughy” consistency as starch accumulation continues
in the endosperm. The shelled cob is now light red or pink. By dough
stage, four embryonic leaves have formed and the kernels have
reached about 33 percent of their mature dry weight. Kernel
moisture content is approximately 70 percent at the beginning
of R4. Near the end of R4, some kernels will typically be starting to
dent. Kernel abortion is much less likely to occur once kernels have
reached early dough stage, but severe stress can continue to affect
eventual yield by reducing kernel weight. For late April to early May
plantings in Indiana, the thermal time from dough stage to physiological
maturity is approximately 670 GDDs (Brown, 1999).

Appearance of kernels & silks
Growth stage R4 (dough)
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Kernel Dent Stage (R5)
[x]

About 31 to 33 days after silking, all or nearly all of the kernels are
denting near their crowns. The fifth (and last) embryonic leaf and lateral
seminal roots form just prior to the dent stage. Kernel moisture
content at the beginning of R5 is approximately 60 percent.
More importantly, kernel dry matter content at the beginning of
R5 is only about 45% of the eventual final accumulation and there
remains approximately more 30 days before physiological
maturity occurs. This is sobering considering that farmers and
agronomists alike often breathe a sigh of relief when the crop reaches
R5 because of a mistaken and, frankly, emotional belief that the “crop
is made” by this grain fill stage.

Interesting Exercise:

You can get a sense of the importance of the final 30 days of
grain filling by calculating a number of “what-if” grain filling
scenarios using the traditional pre-harvest yield estimation
formula for corn with a range of kernel weight “fudge factors”
from about 65 to 105, which represent kernel weights
equivalent to 65,000 (excellent grain fill, heavy kernels) to
105,000 (poor grain fill, light weight) kernels per 56-Ib bushel.

Within about a week after the beginning of R5, a distinct horizontal line
appears near the dent end of a split kernel and slowly progresses to the
tip end of the kernel over the next 3 weeks or so. This line is called the
“milk line” and marks the boundary between the liquid (milky) and
solid (starchy) areas of the Omaturing kernels.

In field trials conducted over 8 site-years in Indiana and Ohio (Brown,
1999), the thermal time from full dent (kernel milk line barely visible) to
physiological maturity (kernel black layer) for three adapted hybrids
ranging from 105 to 115 “day” relative maturities, ranged from 337 to
360 GDDs. Thermal time from the half-milkline stage to physiological
maturity in those same trials averaged about 200 GDDs (Brown, 1999).

Severe stress can continue to limit kernel dry weight accumulation
between the dent stage and physiological maturity. Estimated yield loss
due to total plant death at full dent is about 40%, while total plant
death at half-milkline would decrease yield by about 12% (Carter &
Hesterman, 1990).

Appearance of kernels & silks
Growth stage early R5 (dent)
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Physiological Maturity (R6)

About 55 to 65 days after silking, kernel dry weight usually reaches its
maximum and kernels are said to be physiologically mature and safe
from frost. Physiological maturity occurs shortly after the kernel milk
line disappears and just before the kernel black layer forms at the tip of
the kernels. Severe stress after physiological maturity has little effect
on grain yield, unless the integrity of the stalk or ear is compromised
(e.g., damage from European corn borer or stalk rots). Kernel
moisture content at physiological maturity averages 30 percent,
but can vary from 25 to 40 percent grain moisture depending on hybrid
and growing conditions.
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Cross-section of kernel
Growth stage R6 (physiological maturity)

Black layer
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Harvest Maturity

While not strictly a stage of grain development, harvest maturity is
often defined as that grain moisture content where harvest can occur
with minimal kernel damage and mechanical harvest loss. Harvest
maturity is usually considered to be near 25 percent grain moisture.

The rate of grain drydown in the field (Nielsen 2018b) is influenced by
weather conditions (sunshine, rainfall, temperatures, wind) and genetic
drydown characteristics of the hybrid (husk coverage, husk thickness,
number of husk leaves). Typically, field drydown rates in mid to late
September in Indiana range between 0.5 and 1.0 percentage points per
day. In response to cooler temperatures, field drydown rates decrease
to between 0.25 and 0.5 percentage points per day in early to mid-
October. Toward early to mid-November, field drydown rates may
decrease all the way to zero moisture loss per day. lowa State
University hosts a useful online corn drydown calculator that predicts
grain drydown in the field for specific geographic regions of the Corn
Belt (Martinez-Feria et al., 2021).
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Upcoming Fiber Hemp Field Day

(Marguerite Bolt, mbolt@purdue.edu)

Individuals interested in learning more about producing hemp for fiber
and different post-harvest applications are invited to a field day at a
fiber hemp farm in Martinsville Indiana on August 30"
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This field day is hosted by the Midwest Hemp Council and Indiana
Farmers Union. Attendees can expect a fun-filled day of learning and
networking. Each session will include four stations, where attendees will
learn about:

o The agronomics of hemp production, pests affecting hemp and
how hemp fits into our Indiana agricultural landscape

o How hemp is harvested and post-harvest preparation before it
goes to a processor

o The necessary processing steps of the hemp stalks, specifically
decortication

o Novel and traditional applications of hemp fiber

There are two sessions to choose from—one in the morning and one in
the afternoon. Lunch is included for both sessions. To learn more and
register, please visit
https://www.midwesthempcouncil.com/fiber-forum-field-day.

Spotty Rain Events Keep Some Parts Of
Indiana Too Dry

(Beth Hall)

Precipitation and storm tracks this year seem to be stagnating in
patterns that have caused some parts of Indiana to feel as if they are
drowning and other parts to feel like they are in a drought. Indiana is
not a particularly large state, so it is impressive to see the extremes
across such a short area. Sometimes, these extremes can be explained
from just one or two storm events that pass through, but recently it
seems to be a series of events that set up this polarized pattern of
precipitation winners and losers. Figure 1 shows the 30-day
accumulated precipitation presented as the percent of mean
climatology for Indiana from July 21 to August 19. Central Indiana has
been experiencing dry conditions with some locations only have
received 25%-50% of what they would normally receive during that
time period. In contrast, northeastern and southwestern Indiana have
experienced a surplus with her neighboring states (Michigan and
lllinois) receiving even more precipitation (Figure 2). This has brought a
return of abnormally dry conditions to the state the last several weeks
with the likelihood of expansion unless widespread precipitation occurs
(Figure 3). Unfortunately, the climate outlooks for the rest of August
are favoring normal to below-normal precipitation.

Accumulated Precipitation (in)
July 21, 2021 to August 19, 2021
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Figure 1. Accumulated precipitation from July 21 through August 19, 2021.
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Figure 2. Accumulated precipitation from July 21 through August 19, 2021

represented as a percent of the normal climatology for that time period.

U.S. Drought Monitor
Indiana

August 17, 2021
(Released Thursday, Aug. 19, 2021)
Valid 8 a.m. EDT
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Figure 3. US Drought Monitor status based on conditions through August 17, 2021.

Extreme heat was the theme last week where maximum heat indexes
exceeded 100°F at multiple locations across the state. The highest heat
indexes were recorded at Huntingburg Airport (108°F) and Shelbyville
Municipal Airport (107°F). While above-normal temperatures are
expected to continue over the next few weeks, dew point temperatures
(an indicator of how humid the air is) should be low enough to minimize
the risk of those dangerously high heat index values returning.

However, this does not mean heat-related stress or injury is not possible
to warrant continued vigilance of potential risks.

Growing degree-day accumulations have now reached slightly over
2100 units in northern Indiana to around 2700 units in southern Indiana
(Figure 4). Overall, these accumulations are slightly behind the 30-year
average from 1991-2020 in the southern part of the state and near
normal throughout the rest of Indiana. When compared to the most
recent years (Figure 5), that difference shows more specific areas and
their relative departures.

Growing Degree Day (50 F / 86 F) Accumulation
April 1 - August 18, 2021

Generated by the Indiana State Climate Office using PRISM datal

1600 1800 2000 2200 2400 2600 2800

Figure 4. Modified growing degree day accumulations from April 1 to August 18,
2021.
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Figure 5. Comparison of 2021 modified growing degree day accumulations from
April 1 - August 18 to the past four years.
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