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The 2020 Plant Health Challenge 
will continue with a weekly newsletter 
to keep you updated on current crop 
conditions and 2019 Plant Health 
Challenge data. You will receive the 
newsletter at least 14 times between 
May 1-August 28. 

Throughout the growing season, 
the PHC newsletter will focus on four 
important areas. 

1) Current growth stage and 
development for the three crops in the 
PHC: corn, wheat, and soybeans. We 
will also include local observations 
from the growing season and any pest 
alerts. 

2) Treatment highlights from the 2019 
Plant Health Challenge. 

3) Product showcases and 
recommendations related to the current 
environment for each crop from BASF. 

4) A forward-looking segment 
designed to predict the upcoming 

growth stage of our crops so that we 
can schedule our treatments at the 
ideal time. 

Most of our data will center on GDU 
accumulation (with stats from Iowa 
State Corn Growth and Development). 
Corn development is correlated with air 
temperature. Therefore, development 
varies from year to year if calendar 
days are only used to track progress. 
Yet, development becomes predictable 
within and across growing seasons 
when evaluated using thermal time. 
The time required for corn to progress 
from one developmental stage to 
another is based on the amount of heat 
accumulated. Thermal time represents 
the length of time the crop spends within 
a defined temperature range considered 
optimum for that crop. This data will 
assist in predicting treatment timing. 

The goal of the Plant Health 
Challenge is to find ways to increase 
yields on your farm with treatments 
that have not previously been used. 
The 2019 Challenge surprised us with 
many unexpected outcomes from these 

treatments, and we are excited to 
explore the potential of your crop even 
further in 2020.

Corn treatments include V5, PreT, 
VT and 3T. Soybeans treatments will 
include R1, R3 and R5. For this year’s 
VT corn and R3 soybean treatments 
in the Plant Health Challenge, we will 
use the new BASF products Veltyma™ 
on corn and Revytek™ on soybeans. 
These products contain a unique active 
ingredient, Revysol® fungicide, the first 
and only isopropanol azole. Revysol® 
fungicide delivers broader, stronger, 
longer disease control. 

The wheat treatments will consist 
of topdress and flagleaf Nexicor™ 
applications. Image delivery has 
already begun on all the trials. If you 
have not mapped your trials yet, please 
get with us soon so we have time to get 
them mapped. 

You can follow the Plant Health 
Challenge on Twitter @Air_Tractor, 
#PlantHealthChallenge. 

— Tye Marquardt 

WELCOME TO OUR

2020 Plant Health Challenge Newsletter

The green dots indicate the 2019 Plant 
Health Challenge locations.

Sherman County, Nebraska
Planting on April 27, 2020

https://twitter.com/Air_Tractor
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2020 WHEAT UPDATE

Cold Snap & Cutworm Challenge Wheat Crop
The 2020 growing year is starting out 

with some challenges. With an overall 
mild winter offering little precipitation, our 
spring crops are starting to look for an 
inch or two of rain. Mother Nature threw 
in a dramatic cold snap in early April that 
set back most of the wheat and alfalfa 
fields just as they began to green up. 
Temperatures in some places were in 
the teens for significant time frames.  

Many of the wheat and alfalfa fields 
had already been damaged by army 
cutworm. This was a crucial spring to 
scout early. Many fields that were treated 
for army cutworm before the frost have 
shown better recovery once the warm-
up came. The untreated fields with army 
cutworm infestations are struggling to 
bounce back.

Now, if that wasn’t enough trouble 
for our alfalfa crop, here comes the 
infestation of alfalfa weevil. Gaining 
feeding intensity as warmer days come, 
the weevil has yet to show huge damage 
amounts on most fields, but continued 
scouting and treatment decisions are 
around the corner. The choice of treating 
now to help stressed and severely 

set-back stands vs. waiting until more 
vegetation is available for insecticide 
uptake becomes the issue. This just 
might be a year that we have to treat 
twice for weevil or decide on an early 
first cutting.

One nice observation that I have 
noticed in our recovering wheat is that 
the Nexicor top-dressed fields have 
greened back faster and didn’t seem to 
be as damaged by the frost. Time will tell 
as the harvest yield data comes in.

Finally, it seems that our neighbors 
to the south in Oklahoma have been 
observing stripe rust in their flag-leaf 
stage wheat. What history has shown 

us is this is a good indicator that we 
will need to be thinking about a good 
flag-leaf timing treatment on our wheat 
crop. One observation from last year’s 
Plant Health Challenge fields is that we 
treated them at flag leaf timing, not at 
disease observation. K-State determined 
stripe rust in our fields 10 days after our 
treatments. You cannot make brown 
tissue green again. Please think about 
that when making crop decisions.  

— Craig Cole  
Good wheat crop information sources:
cropwatch.unl.edu
www.agronomy.k-state.edu
Wheat Development Chart

Frozen Wheat Field Alfalfa Weevil Damage

2019 WHEAT PHC SHOWCASE

Location: Phillips County, Kansas
Seed: Chrome variety/75 lb/acre
Treatment & Timing: May 5, 7 oz. of 
Nexicor™ Fungicide. 

In this part of newsletter, we look 
back on some of the successful 2019 
Plant Health Challenge trials. This 
no-till wheat field was previously 
also planted to wheat. On May 5, we 
treated this field at flag leaf with 7oz. 
of Nexicor™ Fungicide. Throughout 
the growing season, we monitored 

the field with NDVI (right) and thermal 
imagery. 

We also took white board pictures 
that consisted of side by side of 
the plant leaf appearance and root 
structure. At the end of the season, 
we processed the harvest data and 
noticed an 8.9-bushel yield advantage 
and a return of $39.16. As we take out 
the cost of treatment of $17.50, this 
customer saw a Return On Investment 
(ROI) of $21.66 or 123.77%. 

Nexicor™ Protects Against Disease, Boosts Plant Health at Flag Leaf

https://cropwatch.unl.edu
http://www.agronomy.k-state.edu
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2019 CORN PHC SHOWCASE

Location: Phelps County, Nebraska
Seed: Channel 213-19 VT2PRIB  
Plant Date: April 26, 2019

For the 2019 Plant Health Challenge, 
we tested a new treatment fungicide 
at the V5 stage. It was applied with a 
ground machine and was to be mixed 
with the last herbicide pass.

We treated this field on June 10 with 
4 oz. of Priaxor™ fungicide. The NDVI 
imagery powered by TerrAvion (right) 
shows better plant health on the west 
side of this field early in the season. 

We feel that an application Priaxor™ 
fungicide at V5 helps protect and 
promote plant health during the critical 
stages of the corn plant.

The area of this field treated with 
Priaxor™ showed an increase of 5.18 
bushels. Using the elevator price at the 
time of $3.90, the farmer saw a return 
of $20.20. Despite only a 5-bushel 
advantage on the treated area and 
cutting out our cost of treatment of $15, 
the farmer saw an (ROI) of $7.55 or 
34.60%. 

New V5 Treatments Help with Efficiency, Early Season Productivity

2020 CORN UPDATE

Early Season Scouting Critical for Corn Success
As we kick off the 2020 planting 

season in North Central Kansas and 
Central Nebraska, we want to wish 
everyone a safe and prosperous growing 
season amidst these trying times. We 
look forward to helping our customers to 
another successful year in 2020. 

In many areas, the planters have 
started and continue to roll. The soil 
temperatures are finally starting to rise, 
and the seed will begin to germinate 
7-10 days or 150 GDUs post planting. 
In the corn’s life cycle, we call this 
Vegetative Emergence (VE). VE is the 
stage of the corn in which it is defining 
the potential ear density. There are 
many pest and environmental factors to 
consider beyond just stand counts at this 
stage. In this article, we will go through a 
few of them.

When out recording stand counts, 
look out for early-season insects such 
as cutworm and wireworm. Cutworms 
can cause serious damage to corn in the 
first few weeks after emergence. The 
severity and the area affected will vary 
greatly. Some factors to consider are 
species involved, previous crop history, 

and weather conditions. The cutworm 
does not overwinter in Nebraska, and 
infestations depend on moths moving 
up in spring winds from the south. 
Wireworms are orange, yellow, and 
white with a hard shell. Wireworms 
feed underground. Wireworms prefer 
cooler soil temperatures usually below 
70°F. Fields that may be at risk will have 
been planted early into heavy residue or 
grassy areas.

An application of Manticor™ LFR®, 
an in-furrow fungicide/insecticide from 
BASF, will protect against those cool 
early-season soil temperatures and 
the potential for early season insect 

pressures. Manticor™ LFR® can be 
mixed with water or directly with your 
starter fertilizers. 

Although unlikely this year, here is 
some information regarding a late-
season frost. A killing frost can occur 
when the air temperature drops to 32°F 
for 4 to 5 hours, or when it drops to 
28°F for only 5 to 10 minutes. In most 
cases, frost will not kill corn plants unless 
temperatures get cold enough to kill 
the growing point that is 3/4 of an inch 
below the soil surface. When looking for 
symptoms of corn with frost damage, it 
usually occurs 1-2 days after an event. 
The leaves on the plant will be water 
covered and eventually turn brown. If 
new leaves are not emerging, check the 
growing point for a white, cream, or light-
yellow color. If present, this indicates that 
the growing point is killed.

As we continue to roll through planting, 
many of the Plant Health Challenge plots 
are being planted. Please provide us 
with the planting date, variety/hybrid, and 
the population so that we can help you 
manage your plots during the season. 
                            — Cole Lewandowski 
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BASF PRODUCT UPDATE

Despite variable weather, the wheat 
crop is continuing to progress! This 
means that crop management decisions 
will need to be made soon for wheat 
acres. Wheat fields are at or past 
jointing south of us, which makes now 
a critical time to scout for leaf rusts or 
stripe rust. When fields are jointing, they 
are only a few days away from our most 
important and critical fungicide timing in 
wheat, flag-leaf applications.

Kansas State University has reported 
stripe rust in south-central Kansas. 
Oklahoma State is reporting stripe rust 
and other foliar diseases as their wheat 
is at or past boot stage. It is still early 
enough in the wheat growing season 
that diseases will likely make their way 
into Nebraska wheat fields. 

Once the flag leaf starts to emerge, 

we want to be ready for Nexicor® 
fungicide applications. Nexicor’s active 
ingredients are effective on stripe rust 
and provide post-infection and residual 
control of foliar diseases. (Graphic 1). 
Nexicor not only controls disease, but 
also  provides secondary plant health 
benefits. (Graphic 2)  

We need to be diligent in the coming 
weeks to staging our wheat crops for 
the optimal timing of flag leaf fungicide 
applications, which is around Feekes 
8 (Graphic 3). The goal is to protect as 
much of the flag leaf as possible, which 
is where a significant portion of yield 
comes from. So, if possible, wait to 
begin applications until at least 50% of 
the flag leaf has emerged. 

If disease pressure is not present 
in the leaves below the flag leaf, you 

may be able to wait a few more days 
to reach 100% flag leaf emergence for 
Nexicor applications. Those spraying 
multiple fields will want to start with the 
first field to reach 50% and move to 
later emerging fields.

Fungicide treatments at flag leaf are 
one of the most profitable things you 
can do in a wheat field and are a great 
way to limit your liability. If you have 
any questions, please contact your 
Nebraskaland Aviation Representative 
as they would be happy to help you 
stage your crop for proper timing.  

— Brady Kappler
BASF Technical Service Rep

® Nexicor is a registered trademark of 
BASF Corp. All rights reserved. 2020.

Protect Wheat Yields By Protecting Flag Leaf

Looking ahead this week, we will 
explain PHC communications. Our 
day-to-day individual communication 
will continue to be the most important 

way to assure timely treatments at 
optimum growth stages that deliver 
maximum ROI. In addition to personal 
communication, we have several other 

ways to share important information for 
the 2020 Plant Health Challenge. Read 
the yellow boxes below for details.  

—  Tye Marquardt

Three Ways to Stay Updated on 2020 Plant Health Challenge News
WHAT TO EXPECT THIS WEEK

  E-Mail News
 The weekly Plant 

Health Challenge 
Newsletter will be delivered 
each Friday at 4:30 a.m. 
All PHC cooperators 
are signed up for this 
newsletter, but anyone else 
who is interested can sign 
up on our website or by 
clicking here: Plant Health 
Challenge Newsletter Sign 
Up

   Text Message Alert
   Text alerts will share two 

important types of information:

1. Alerts to schedule treatments based 
on total GDU accumulation
2. Pest alerts that may affect crops. 
All PHC cooperators are pre-enrolled 
for these alerts. Anyone else who 
would like to receive PHC text alerts 
can sign up by texting PHC2019 to 
50597. You may opt out any time by 
replying “Stop.” 

   Satellite Imagery
   Climate Satellite Imagery will 
come via email with a link that allows 
you to view on your web browser. The 
Climate app is also available for free in 
the app store, allowing an easy way to 
view your imagery on any device. 

For the 2020 growing season, we 
will offer the True Color and NDVI 
Imagery. Please let us know if you 
need any assistance linking your 
accounts to view or overlay imagery 
with your planting maps.

1 2 3

NEBRASKALANDNEBRASKALAND  AVIATIONAVIATION
A SUCCESSFUL 2020 CROP

https://www.nebraskalandaviation.com/news/
https://www.nebraskalandaviation.com/news/
https://www.nebraskalandaviation.com/news/


150 years

Nexicor   Fungicide
Beaver Crossing, NE 

®

Untreated Primary disease: Stripe rust. Variety: Everest. Flagleaf applications made May 5th.
Beaver Crossing Research Farm

Nexicor Flag Leaf Timing
28 DAT
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Germination. Seeds absorb water 
and oxygen. The radicle, seminal roots, 
and the coleoptile (leaflike structure 
enclosing the first true leaf ) emerge 
from the seed. Temperatures between 
54 and 77 degrees Fahrenheit are 
optimal for germination.
Management. Use certified seed 
or ensure good seed cleaning and 
sizing. Fungicide and insecticide seed 
treatments can help manage early-
season diseases and insect pests. Soil 
test and ensure 30 to 40 pounds of 
nitrogen per acre are available for 
fall growth. In dual-purpose systems, 
ensure 40 pounds of nitrogen per acre 
are available per 1,000 pounds per acre 
of forage goal.

Feekes 1
Emergence. Emerging from the soil, 
the coleoptile stops growing when it 
senses light. The first true leaf emerges 
through the tip of the coleoptile. Three 
leaves fully develop before tillering 
initiation. The seminal rooting system 
expands. The crown forms between the 
seed and soil surface.
Management. Scout for proper 
emergence with a targeted stand of 15 
to 25 plants per square foot, depending 
on annual precipitation. Monitor fields 
for fall armyworm and other early-
season pests.

Feekes 2
Tillering initiation. Tillers are initially 
encased in a protective structure called 
the prophyll. If there are three leaves 
visible, a tiller will be at the base of the 
first leaf. Fall-formed tillers contribute 
more to grain yield than spring-formed 
tillers. The crown root system starts to 
develop.
Management. In dual-purpose 
systems, start grazing only after 
establishment of crown roots, which 
anchor plants in the soil.

Feekes 3
Continued tillering. Primary tillers 
develop in the axils of the first four 
or more true leaves of the main 
stem. Secondary tillers may develop 
from the base of primary tillers. Tiller 
development is prioritized based 
on their sequential formation. The 
development of the crown root 
system increases extensively. From 5 
to 15 percent of the total dry matter is 
accumulated by this stage, depending 
on sowing date, seeding rate, fertility, 
fall temperatures, and moisture 
availability.
Management. Scout for insect pests 
and weeds. Fall herbicide applications 
generally provide better control, 
reducing weed competition.

Winter dormancy
Vernalization. Gradually lowering 
temperatures and shortening day 
length induce winter hardiness 
in winter wheat. Vernalization 
requirements range from three to 
eight weeks of temperatures below 50 
degrees Fahrenheit.  
Management. Manage stocking 
density in dual-purpose wheat systems 
and try to maintain 60 percent canopy 
coverage.

Feekes 3
Completion of tillering. Once 
requirements are met, the growing 
point differentiates and the embryonic 
head reaches the double ridge 
stage. Depending on the season and 
planting date, some tillering occurs 
in the spring. Genetic potential and 
environmental conditions determine 
the number of tillers on a plant. 
Tillers with three or more leaves are 
nutritionally independent from the 
main stem. 
Management. If fewer than 70 tillers 
per square foot are present, an early 
nitrogen application can increase 
spring tillering and help compensate 
for thin stands.

Feekes 4
Leaf sheaths lengthen (spring 
greenup). Leaf sheaths begin to 
lengthen. The pseudo-stem, a 
succession of leaf sheaths wrapped 
around each other, starts to become 
erect.
Management. Ideal time to make 
single spring nitrogen applications 
based on yield goal. Scout for insects 
and weeds.

Feekes 5
Leaf sheaths strongly erect. The 
pseudo-stem is strongly erect and leaf 
sheaths are elongated. The developing 
head reaches the terminal spikelet 
stage and is pushed up into the 
pseudo-stem. The potential number 
of spikelets per head is determined at 
Feekes 5. The first hollow stem stage 
occurs when there is approximately 
0.6 inch of hollow stem below the 
developing head. Crop water use is 
about 0.1 inch per day.
Management. Ideal time for second 
nitrogen application if split applying in 
the spring. Cattle should be removed 
from dual-purpose wheat before first 
hollow stem.

Feekes 6
First node of stem visible (jointing). 
The first node of the stem becomes 
visible as a result of internode 
elongation. Nodes are stacked and 
move up as the internodes elongate 
much like a telescope. Sensitivity to 
low temperatures increases as the 
developing head is pushed up by the 
expanding stem. Crop water demand 
increases to about 0.25 inch per day. 
Approximately 25 percent of the total 
dry matter is accumulated by this 
stage.
Management. Consider a first 
fungicide application under significant 
disease pressure. Do not apply 
dicamba or 2,4-D after wheat reaches 
jointing, and avoid equipment with 
wide tires.

Feekes 7
Second node of stem visible. 
As the second node of the stem 
becomes visible, the next-to-last leaf 
is just visible. Demand for water and 
nutrients increases. Temperatures 
lower than 24 degrees Fahrenheit can 
damage the developing head.
Management. Plant growth regulators 
may be applied at this growth stage. 
Scout for insects, weeds, and diseases.

Feekes 8
Last leaf just visible. The flag leaf 
starts to emerge from the whorl 
above the third or fourth node. Strong 
partitioning of photosynthates to the 
developing head. Crop water demand 
increases to about 0.3 inch per day. 
Approximately 45 percent of the total 
dry matter is accumulated by this 
stage.
Management. To maintain optimal 
leaf area, scout for diseases and pests. 

Feekes 9
Ligule of flag leaf visible. The flag 
leaf is completely emerged from the 
whorl. Flag leaf and the next-to-last 
leaf (penultimate leaf ) combined 
account for 70 to 90 percent of the 
photosynthates used for grain fill and 
must be protected for the plant to 
develop to its full potential.
Management. Scout for insects 
and diseases. Consider a fungicide 
application to protect the flag leaf if 
foliar diseases are present on the lower 
canopy. Nitrogen application can 
increase grain protein levels.

Feekes 10
Boot. The head is inside the leaf 
sheath giving it a swollen appearance. 
The flag leaf sheath and peduncle 
elongate and the developing head is 
pushed through the flag leaf sheath. 
Temperatures below 28 degrees 
Fahrenheit may cause damage to the 
developing head.
Management. Scout for insects, 
weeds, and diseases. Application of 
2,4-D after wheat reaches the boot 
stage of growth can result in trapped 
heads, missing florets, or twisted awns.

Feekes 10.1-10.5
Heading. The first heads escape 
through a split in the flag leaf sheath 
at Feekes 10.1. All heads are out of the 
sheath at Feekes 10.5. It usually takes 
3 to 5 days for the head to fully extend 
above the flag leaf. Temperatures 
below 30 degrees Fahrenheit may 
damage the developing head. Crop 
water demand can exceed 0.3 inch per 
day during heading through the soft 
dough stage.
Management. Scout for insects, 
weeds, and diseases. A fungicide 
application may be considered to 
protect heads from scab. Check 
fungicide label for pre harvest interval 
restrictions.

Feekes 10.5.1-10.5.3
Flowering (anthesis). Flowering 
begins shortly after the head has 
fully emerged and lasts 3 to 5 days, 
starting slightly above the middle 
portion of the head. Feekes 10.5.2 
occurs when flowering is complete at 
the top of the head and Feekes 10.5.3 
occurs when flowering is complete 
at the base. The number of flowers 
pollinated determines the number of 
kernels per head. At this stage, wheat is 
extremely susceptible to freeze injury 
at temperatures below 32 degrees 
Fahrenheit. Approximately 75 percent 
of the total dry matter is accumulated 
by this stage.
Management. Scout for insects, 
weeds, and diseases. Make note of 
weed escapes for future years. Attend 
variety tours and identify new varieties 
for your operation.

Feekes 10.5.4
Watery ripe. Establishment of kernel 
length about 10 days after flowering. 
Rapid increase in grain size, but little 
dry matter accumulation. A clear fluid 
can be squeezed from the developing 
kernel.

Feekes 11.1
Milky ripe (milk stage). Increase in 
solids content in the endosperm from 
photosynthates. This stage occurs 15 to 
18 days after flowering. A milklike fluid 
can be squeezed out of the kernels 
when crushed between fingers. 

Feekes 11.2
Mealy ripe (soft dough). During 
the dough stage, the kernel rapidly 
accumulates starch and nutrients 
and most of its dry weight. Material 
squeezed out of the kernel has a 
doughy consistency. Green color 
begins to fade and kernels are soft but 
dry. Maximum dry matter accumulation 
(100 percent) by the end of this stage.

Feekes 11.3
Kernel hard (hard dough). Kernel 
moisture decreases from 40 to 30 
percent during ripening. Kernels 
achieve maximum dry weight and 
are physiologically mature. Kernels 
are hard and difficult to divide with 
thumbnail.

Management. Monitor the crop for 
head scab and adjust yield predictions 
and marketing plans if present. Scout 
for wheat head armyworm. Severe heat 
or water stresses can reduce grain test 
weight.

Feekes 11.4
Kernel ripe. Kernel moisture decreases 
from 30 to 15 percent during ripening, 
and green plant tissue becomes straw.
Management. Harvest as soon as 
grain moisture reaches 15 percent to 
avoid losses in test weight and grain 
quality. Check for head diseases that 
could require extra cleaning or seed 
treatment if saving the wheat for seed.Feekes 3 through 9

Double ridge. The primordia, which differentiate into spikelets, become visible after 
vernalization requirements are met. Floret initiation starts slightly above the middle 
portion of the microscopic head and moves outward. The number of florets initiated 
determines the potential number of kernels per head.

Terminal spikelet. This stage marks the completion of the spikelet initiation 
phase. At this stage, the number of spikelets per head has been determined. 
Terminal spikelet occurs at Feekes 5.

Head growth. Rapid head growth occurs in parallel with stem elongation during 
Feekes growth stages 6 through 9. Florets become ready for pollination and 
fertilization.

Head emergence. Tiller development synchronizes with the main stem, so 
flowering occurs almost simultaneously in the main stem and tillers, regardless of 
differences in tiller initiation.
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