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1. Update: Farmers and custom applicators can spray over-the-top dicamba products through July 31
On Monday, June 8, the Environmental Protection Agency issued a cancellation order in response to
the Ninth Circuit Court of Appeals decision vacating the Engenia, FeXapan, and XtendiMax product
labels. This is the information we have been waiting for to determine the best course of action for

farmers who have planted dicamba-resistant soybeans and cotton. The full cancellation order can be
found here and the EPA news release can be found here.

According to the order:
e Farmers and custom applicators who were in possession of the affected products prior to

June 3 CAN apply them through July 31 according to the instructions on the most recent
labels.

e Any other distribution or sale of the products is prohibited, except for disposal or returning to
the registrant.

The Kansas Department of Agriculture issued a statement late today (June 9) that can be found here.
It states that sales are allowed to end users only and end-use applications must occur before July 31,
2020. However, KDA is waiting for additional clarification from the EPA. All dicamba-related
information from KDA can be found here.

We will share information as we receive it through social media and other means. Follow us on
Twitter @KStateWeedSci and @KStateAgron.

Sarah Lancaster, Extension Weed Science Specialist
slancaster@ksu.edu
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2. Effects of recent high temperatures on wheat

There have been some extremely high temperatures during the last week in Kansas. While this is not
unusual for this time of year, the high temperatures have caught some of the wheat during early to
mid-grain fill in northwestern, northcentral, and west-central Kansas. The wheat in these regions will
likely be most affected by the heat stress this year since the crop was behind in development (watery
ripe to early dough stages, Figure 1) and therefore the hot temperatures matched more sensitive
phases of the grain-filling period. In southeast, south central, and southwest Kansas, the wheat is
mostly mature or near physiological maturity and should not suffer from the consequences of the

heat stress as much.

Growing Degrees This Year

1813 : 2398
2205 325 W3454
2141 2472 2379
2469
A 2302 F'3350 2476 2487 2533 | 40
2674
cued 2702
2777
2330 2547 2682 2718
2630 2740
73 2453 2584 2000
24\0-155 2493 2451 2802
2741 2766
1515
2647 2643 7 200 2627
2679 25751 2994 278 2971
2787 . 267112792
2959 2206
2245 1 2253 M 2806 2654 2524 3043
3228
2813 J 2972 3079 319
Mesonet Data - Wheat GOD This Year Jun 09 2020 01:00 (COT)
Color GDD *F Estimated Wheat Growth Stage
Z100to=<2400  Watery ripe or milk
2400to<2600  Milk or dough
2600to<2800  Doughor kemels maturing
2800t0=3000  Kermels maturing or physiologically mature
== 3000 Physiologically mature or approaching harvest

Figure 1. Estimated wheat growth across Kansas stage based on accumulated temperatures
since January 1.
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What effect will these temperatures have on the wheat crop?

The effects of hot temperatures on wheat grain development and yield depend on the stage of
development of the wheat, the moisture conditions of the soil, and how long the extreme heat lasts.
Damage may be minimal in fields where the wheat is at the late dough stages of development.
However, where the wheat is still in the milk stages of kernel development, the wheat may
experience reductions in test weight and poor grain fill.

Wheat begins to suffer when temperatures get above ~81 degrees F. At these temperatures,
photosynthesis slows down and stops, but the rate of respiration continues to increase. Basically, the
plants begin to use more sugars than they can produce by photosynthesis. At ~91 degrees F, key
enzymes begin to break down and stop functioning. As a consequence, the plant does not
accumulate sugar (starch) on the grains during heat stress (Figure 2), which results in decreased
wheat yield. Protein accumulation, on the other hand, seems to be unaffected by high temperatures
and occurs normally under heat stress conditions (Figure 2). Due to a decrease in sugar accumulation
coupled with normal rates of protein accumulation, wheat under heat stress tends to have a greater
percent protein content.
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Figure 2. Effect of day and night temperatures (day/night) in two temperature scenarios (mild
temperatures in the blue box and hot temperatures in the red boxes) on starch (upper panel)
and protein (lower panel) accumulation on the wheat kernel.
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We observed as many as 90-95 hours of temperatures above 81 degrees F in the north central,
northwest, and west central portions of the state during June 1-8 (Figure 3), hours in which grain
yield was likely not increased during this critical grain filling period. Additionally, we observed as
many as 25-45 hours of temperatures above 91 degrees F in the same period (Figure 3), hours in
which grain yield might actually have been decreased.
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Figure 3. Number of hours when temperatures were above 81 (upper panel) and 91 (lower
panel) degrees Fahrenheit during the June 1 - 8 period.

A period of high heat will also destroy membranes of chloroplasts and chlorophyll molecules. Once
destroyed, these compounds will not be replaced. This will result in permanent browning of the
leaves. Heat stress is often worsened by drought stress. A good example of the effects of heat and
drought stresses on wheat leaf persistence is shown in Figure 4, where the dryland system senesced
leaves prematurely (upper panels) as compared to the irrigated system which maintained healthy
leaves for at least an additional two weeks (lower panels). While grain fill can recover from short
periods of heat stress if conditions are otherwise favorable, we might expect the impact of the heat
stress will be worse in with prolonged periods of temperature above 82 degrees especially in areas
where there is little or no soil moisture. Unfortunately, this is the reality for the majority of the wheat
in northwest, west central, and north central Kansas. Plants can cool themselves more easily when
soils are moist than under dry soil conditions, which would not be a reality for the majority of Kansas
growing region this season.
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Figure 4. Canopy cover photos taken from two nearby fields planted at the same. Upper panels
reflect early leaf senescence observed in the dryland system as a consequence of both heat
and drought stress, while lower panels reflect the longer period of time with healthy leaves
observed in the irrigated system. Photos by Romulo Lollato, K-State Research and Extension.

Another common effect of both extreme heat and drought is premature death of the heads (Figure
5). This can happen to heat-stressed wheat and is worse in fields where the root systems were
unusually shallow due to late-planting or dry conditions. During this growing season, late-planted
wheat fields such as those planted after soybeans in central Kansas, or planted after corn in western
Kansas, will likely be more exposed to heat stress due to a combination of later maturity (due to alter
planting) and shallower root system. Those late-planted fields were also more affected by the April
freeze damage, which terminated many tillers and further delayed their maturity. In this situation, the
extreme heat can cause enough additional stress that the entire head simply dies. When this
happens, the heads will turn white — almost overnight in some cases.
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Figure 5. White heads as a result of premature death caused by period of extreme heat. Photo
by Romulo Lollato, K-State Research and Extension.
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Romulo Lollato, Wheat and Forages specialist
lollato@ksu.edu

Mary Knapp, Weather Data Library
mknapp@ksu.edu
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