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The Summer of Triclopyr: Mounting
evidence for off-target damage

(Kyle Daniel, daniel38@purdue.edu)

There have been a significant number of questions and problems
regarding triclopyr that have come across my desk this growing
season. Several of these problems have come through the Purdue
Plant and Pest Diagnostic Laboratory
(https://ag.purdue.edu/department/btny/ppdl/index.html) from
landscapers, nurseries, and property managers.

General Information about Triclopyr

Triclopyr is a selective systemic herbicide belonging to the
pyridine class. It is primarily used to manage woody plants, vines,
and some broadleaf weeds. Unlike glyphosate, a broad-spectrum
herbicide, triclopyr specifically targets the growth hormones in
dicotyledonous plants, making it effective in controlling species
that are difficult to manage with other herbicides. It works by
mimicking plant hormones, disrupting normal growth processes,
and leading to the death of the treated plant (Fig. 1).
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Figure 1. Confirmed damage from triclopyr on sassafras shows
the growth regulator-type injury on leaves. Photo courtesy of the
Office of the Indiana State Chemist.

What Triclopyr Controls

Triclopyr is utilized in various settings to control unwanted
vegetation. It is effective against species such as:

o Woody Plants: Includes trees like tree of heaven and
callery pear and shrubs like autumn olive and honeysuckle
(Fig. 2).

o Vines: Particularly those that can outcompete native
flora, such as kudzu or English ivy (Fig. 3).

o Broadleaf Weeds: Some herbaceous plants that pose
ecological or agricultural problems.
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Figure 2. Invasive plants, such as, Pyus caIIeryana(caIIery pear)




can be controlled by triclopyr. method to control invasive trees. Photo by Lenny Farlee.

Phytotoxicity to Off-Target Plants

Many applicators have experienced off-target damage when they
report minimal drift. Most often, this damage has been primarily
thought to be either volatilization or root exudation, (or via root
grafts) (Figs. 5 and 6).

Figure 3. Invaswe vines, such as Hedera helix (Engllsh |vy) can be
controlled via multiple applications of triclopyr.

Where and When Triclopyr is Used
Triclopyr is applied in a range of environments, including:

o Forestry: To clear invasive species and manage forest
regeneration.

o Agriculture: To control weeds and shrubs that interfere
with crop production.

o Aquatic Areas: Formulations that are safe for aquatic
environments help manage invasive species near water

bodies. ;
o Rights-of-Way: To maintain clear paths and prevent the Figure 5. A cut stump treatment of muIberry where triclopyr was
spread of invasive plants. applied only to the cut-off portion of the mulberry. Photo courtesy

of the Purdue Plant and Pest Diagnostic Lab.
Timing of application is crucial. Triclopyr is most effective when o ik ;

applied during the growing season when plants are actively taking
up nutrients and can transport the herbicide throughout their
system.

Movement in the Plant

Triclopyr is absorbed through foliage and roots and is
translocated systematically within the plant. Once inside, it moves
upward through the xylem and downward through the phloem
(ambimobile). This systemic movement allows triclopyr to affect
not just the treated areas but also parts of the plant that are not
directly sprayed. This attribute makes it effective for managing
large, established plants, specifically through hack and squirt
treatments (Fig. 4).

Figure 6. Norway spruce damage from a cut stump treatment of
mulberry within the canopy of the spruce. Photo courtesy of the
Purdue Plant and Pest Diagnostic Lab.

Volatilization Potential

Triclopyr has a relatively high volatility compared to some other
herbicides, especially the ester formulation. This characteristic
can increase the risk of volatility when certain environmental

_ - factors are present, such as increased temperatures and lower
F|gure 4. Hack and qu|rt treatments W|th triclopyr is a common humidity.




Off-Target Damage Due to Root Exudation

A significant concern with triclopyr is its potential for damage
through root exudation but previously was only speculation.
Recent research has shown that off-target damage can occur via
root exudation (Oberweger et.al., 2023 and Graziano et.al., 2022).
These studies found that triclopyr can be excreted from the roots
of treated plants into the soil, where it can affect nearby
vegetation (Figure 7).
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Figure 7. Triclopyr concentration (ug L—1) detected in mesocosm
wells at 7, 21, 35, and 42 d after treatment in the triclopyr root
exudation study. Triclopyr concentrations were derived only for

treatments that included basal bark oil applications with triclopyr

at 34 g L-1 with and without a 5-cm layer of powdered activated
charcoal placed at the surface of the mesocosm. Error bars
represent 1 standard error of the mean (N = 8). Taken from:

Oberweger CA, Enloe SF, Wilson PC, Prince CM, Sperry BP, Hinz FO

(2024) Physical and physiological pathways of off target triclopyr
movement and associated nontarget injury following basal bark

application. Weed Sci. 72: 68-75. doi: 10.1017/wsc.2023.62

Root exudation may lead to:

o Soil Contamination: Residual triclopyr in the soil can
impact plant growth and health in the vicinity.

o Non-Target Plant Damage: Plants growing near the
treated area might suffer from root absorption of triclopyr,
leading to stunted growth or even death.

Studies have shown that while triclopyr’s mobility in soil is
relatively low, persistence in the rhizosphere can still impact
sensitive species. There is still some speculation that damage
could occur via root grafting and/or mycorrhizae between plants,
but research is still unclear at this time.

Symptoms of Triclopyr Damage

There are a few symptoms that occur when triclopyr damage is
suspected, which are similar to other growth regulator herbicides.
Symptoms can be seen on small weeds in the sun in as little as
two hours, while symptoms on larger plants or in shade can take
48 hours or more (Figs. 8a, 8b, and 9).

Figure 8a. Before trilopyr was applied to callery pear root sucker.
YRS %75 2 P2

. Triclopyr applied to callery pear root sucker after two
hours and 15 minutes in the sun.
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Figure 8

Figure 9. 22 hours after a triclopyr application to goldenrain tree
in the shade. Notice the apical growing point beginning to show
symptoms.




o Epinasty: Twisting, curling, and cupping of leaves and
petioles are a common symptom of triclopyr damage
(Figure 10).
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Figure 12. Water-soaked appearance occurs with some
herbicides, such as triclopyr. Weed was sprayed with triclopyr two

hours prior to water-soaked leaves in full sun.
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Figure 10. Cupping of apple leaves after a misapplication of
triclopyr. Photo courtesy of the Office of the Indiana State
Chemist Office.

o Necrosis: Blackening (death) of leaves is usually first
seen in new growth.

o Spiraling Damage on Evergreens: Due to the
differences in vascular tissue between deciduous and
evergreens, spiraling damage can be found on evergreens
with systemic herbicides (Figure 13).

o Strapping: Strapping is when a leaf elongates and
decreases in width. The leaves can also have leaf margins
that are significantly different from a non-affected leaf
(Figure 11).
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Figure 11. Strapping f Ieaes is common herbicide injury
symptom.

o Water-soaked appearance: Leaves can become

. } Figure 13. Due to the vascular bundle arrangement in evergreens,
darkened and wilted (Figure 12).

some herbicides, such as triclopyr, can cause symptoms in a
spiral around the trees.

Conclusion

Triclopyr is a valuable tool for managing invasive and woody
plants, with its systemic action making it effective for large and
stubborn species. However, its use requires careful management
to mitigate potential risks to non-target plants and ecosystems.
Understanding its movement within plants, potential for




volatilization, and impacts through root exudation can help
minimize unintended damage and ensuring that its benefits are
maximized while its drawbacks are minimized.
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What are these small yellow bugs on

my milkweed?

(Alicia Kelley, ajkelley@purdue.edu)

Milkweed is a popular choice in urban landscapes as more citizens
engage with monarch conservation efforts and strive to maintain
pollinator-friendly landscapes. This past month | have seen
numerous images of aphids found on milkweed plants from all
over the state. Homeowners are concerned that the infestation
will negatively affect the monarch butterflies that rely on
milkweed as a food source. Aphids reproduce rapidly and can
cause sooty mold outbreaks, and their feeding distorts the new
plant growth. Are these insects harmful to monarchs, and what (if
anything) should be done about them?

Species of aphids on milkweed

There are several species of aphid that are frequently found on
milkweed. Oleander aphids (Aphis nerii) (Fig. 1) are a very
common generalist species that feeds on over 50 plant species,
including milkweed, pimpernel, and oleander. All of the images |
have seen from homeowners lately have been oleander aphids.
Dogwood-milkweed aphid (Aphis asclepiadis) (Fig. 2) is another
aphid in our region which feeds on several species in the genus
Asclepias. Common Milkweed aphid (Myzocallis asclepiadis) (Fig.
3) feeds exclusively on Asclepias syriaca, or common milkweed.
The peach-potato aphid (Myzus persicae) (Fig. 4) also sometimes
colonizes milkweed.

Fig. 1: Aphis nerii, Oleander aphid. Notice the bright yellow color
and hind legs are completely black. Image by Beatriz Moisset.

Fig. 2: Aphis asclepiadis, Dogwood-milkweed aphid. Slightly duller
yellow than Oleander aphids, and the hind leg is not completely
black. They are often attended by ants. Image by Ken Potter.

Fig. 3: Myzocallisasclepiadis, Commo MiIkwee aphid. Pale
green to red in color, or pale green with bright red spots. All adult
aphids are winged. Image by Seth Ausubel.




Fig. 4: Myzuspersicae, pach-potato ahid. Green-yellow or red in
color with pale legs. Winged adults have a black head and thorax
and black spots on the legs. Image by Gilles San Martin.

Do aphids harm monarchs?

Research suggests that this question depends on the species of
milkweed. Ali and Agrawal (2014) showed that oleander aphid
presence on A. syriaca actually benefits monarchs by impairing
the plant defenses, and monarch larvae grew 38% faster on
aphid-infested plants. This same study showed no interactions
between oleander aphids and monarchs on A. tuberosa (butterfly
weed). In contrast, Mach et al. (2023) found that oleander aphid
presence negatively affected monarch oviposition and larval
feeding on A. curassavica (tropical milkweed). Here in Indiana we
don’'t have tropical milkweed, but this highlights the crucial role
that host plant species play in insect interactions.

Management

It is not recommended to use any chemicals to control aphids on
milkweeds. Chemical controls will likely do more harm to the
monarch caterpillars than the aphids. For severe infestations,
aphids can be sprayed with insecticide soap or a high-pressure
stream of water to reduce their population. Avoid pruning the
plants since this will induce new growth and encourage aphid
colonization. If left alone, natural predators such as lady beetles
and parasitoid wasps will move in and manage aphids sufficiently.
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Cooler Temperatures Should Settle in
for a While

(Beth Hall, hall556@purdue.edu)

After a period of hot and humid weather where heat indices
reached triple digits in some locations, we welcome cooler than
normal temperatures for the next several days. It is still summer,
though, so sweaters, mittens, and scarves will not be necessary!
There were a few temperature records broken over the August
5-6, 2024, period, but surprisingly none otherwise across Indiana.
What a nice reminder that we are usually hot and humid this time
of year! In fact, the July 2024 average daily temperature (as well
as the average daily maximum and minimum temperatures) were
very close to normal. Does this mean global climate change is
not real? Absolutely not! The key word there is “global” and
while the average temperatures for the month were near normal,
the variability and extremes illustrate how much the atmosphere
has been agitated.

Which brings us to precipitation. July’s precipitation was well
above normal across much of Indiana except for a few areas
(Figure 1). Overall, this seemed to be beneficial for both
agricultural production and statewide water supplies. The timing
seemed good, too, with rainfall events happening every few
days. Unfortunately, several of those events were particularly
heavy at times that led to flooded areas, but impacts were
predominantly minimal.

(c) Midwastern Regional Climate Center
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Figure 1. July 2024 precipitation presented as the percentage of
normal (1991-2020 base period).

Because of these often-timely rainfall events, Indiana remains
clear of any drought with only few area still classified as
Abnormally Dry (D0O) by the U.S. Drought Monitor (Figure 2).
Unfortunately, the precipitation forecast for the next 7 days
(Figure 3) is predicting very little moisture. With cooler
temperatures forecasted over this time, evapotranspiration rates
should remain lower, but drought development should be
monitored closely. Extended climate outlooks (August 15-21,




2024) are favoring above-normal temperatures with near-normal Figure 2. U.S. Drought Monitor status for conditions as of Tuesday,

precipitation amounts. Assuming this outlook is correct, any August 7, 2024.
short-term dryness over the next week should hopefully not lead
to serious impacts for long. Figure 3. Accumulated precipitation forecast for August 8-15,
2024,
U.S. Drought Monitor August 6, 2024
Indiana {Rele.usﬂ‘i’:l':;u;s::n}f,égg. 8, 2024)
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