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No bad dogs




MICHIGAN STATE

\ Extension

No bad dogs
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Used properly, herbicides serve critical functions in
arboriculture and landscape management
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But...

Sometimes things go
awry
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Case studies:
Tree damage by herbicides

* Unanticipated non-target impacts
- Unknown
- Known
« Deliberate
- Treaty oak
- Toomers oaks
« Dealing with tree herbicide poisoning

- Prevention
- Remediation
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From: Jan Byrne <byrnejm@msu.edu>
To: Bert Cregg <cregg@msu.edu>Subject: Norway Spruce images
Date: June 14, 2011

Bert,

The attached pictures are from a client that | spoke to
on the phone.

These symptoms are pretty severe and | am not sure
what to attribute them to. | originally questioned
herbicides, but none have been applied to the

lawn. Could last week's rapid change from cool to hot
temperatures have something to do with it?

Jan
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Herbicide damage on Spruce and Pine

The Plant and Pest Diagnostic Lab (PPDL) has recently received several samples of Norway spruce and white
pine with symptoms that appear to be associated with injury caused by synthetic auxin (growth regulator
type) herbicides. Typical off-target symptoms caused by these herbicides can include epinasty (twisting and
curling) of the shoot and tips (Fig. 1) of branches. On conifers, affected new growth may turn brown and die
(Fig. 2). On broadleaf plants, leaf cupping (upward or downward), bending or twisting may occur on new
growth and in extreme cases, new leaves may appear irregular in size and shape (usually smaller than normal)
and have abnormal leaf margins. These symptoms are similar regardless if it is an ornamental broadleaf plant
or a weed, The new growth on the conifers submitted to the lab appeared to be brown and dying. Samples of
Norway spruce and white pine submitted to the PPDL and injury reported in other areas of the country appear
to be linked back to the common denominator of the herbicide aminocyclopyrachlor applied to nearby lawns
for broadleaf weed control. The damage appears to be from root uptake rather than drift or volatilization,
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Initial DuPont info on Imprelis

A majority of the reports involve Norway Spruce
or White Pine.

In most cases, Imprelis was not applied alone,
but in @ mixture with other herbicides, either pre-
emergent, postemergent and/or with a liquid
fertilizer.

Some reports indicate there may have been
errors in use rates, mixing practices and/or

applications to exposed roots, or the tree.

Most golf course superintendents have used
Imprelis to successfully control weeds and have
not reported unfavorable tree symptoms.

-
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DuPont says its Imprelis hurt trees

More than a dozen spruce and pine trees at the
company-owned DuPont Country Club near the
company's headquarters in Wilmington show
damage that look like the symptoms reported to
have been attributed in other cases to exposure to
the DuPont herbicide Imprelis, by state extension
services in Pennsylvania and the Midwest. These
pictures were taken from Black Gates Road and
Country Club Road, adjoining the club's eastern
end. DuPont had no comment on the damage.
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Follow up on tree damage reported from its
new herbicide Imprelis, DuPont sent this
statement this afternoon:

"Based on our ongoing review, we have
observed tree injuries associated with
Imprelis (R). primarily on Norway spruce
and white pine trees.

"Problems appear to be concentrated in a
geographic band that includes Minnesota,
Michigan, Indiana, Ohio, Pennsylvania,
New Jersey and Wisconsin.

"While most properties treated have had
successful weed control, we are committed
to continuing to work with every customer
who has experienced Imprelis-related
problems.

"We sincerely regret any damage to trees that
Imprelis (R) may have caused. We take this
seriously and are committed to customer
satisfaction and responsible product
stewardship.

"We are setting up processes and procedures
to individually and appropriately address the
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August 11, 2011, 1:43 PM

E.P.A. Halts Sale of Suspected Tree Killer

By THE NEW YORK TIMES

The Environmental Protection Agency just ordered DuPont to halt the sale of
Imprelis, a weed killer that some landscapers have linked to the deaths or
harming of thousands of trees across the country. Read Jim Robbins’s article
here and come back to comment. For some background, read his account
from last month on the controversial new herbicide, which had been billed as
environmentally friendly.

& E-mail P Print Ei Recommend Share ¥ Twitter

Breaking News, Buziness, Living, Peltice and Policy, DuPont, Environmental Protection Agency,
herbicide, Imprelis, trees, weed kilers

Related Posts

FROM GREEN FROM AROUND THE WEB

DuPont Offers Compensation for NYTIMES

Dead Trees E.P.A. Bans Sale of Tree-Killing
Herbicide

DuPont Is Sued Over New

Herbicide What's This?

Biobutanol Creeps Toward the Powered by Blogrunner

Market

A Photographic Blast From the
Past

Search This Blog

Cira NP T )
Previous Post

1 A Facebook Game

Teaches Upcycling’

FOLLOW THIS BLOG M+ Twitter

| Search |

As Ecosystems, Cities
Yield Some Surprises

EJ Rss

CLICK TO EXPAND

k




MICHIGAN STATE
UNIVERSITY

Extension

What is Imprelis?
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Figure 1.1 Chemical structures of A) aminocyelopyrachlor, B) aminocyelopyrachlor methvl
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Root versus foliar uptake of
Imprelis in pine seedlings
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« Spiral ascent
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H- 65717

DuPont™ Imprelis™

HERBICIDE

oluble Liquid
INTENDED FOR USE BY COMMERCIAL APPLICA-
TORS ONLY

IMPRELIS™ herbicide provides selective broadleaf weed
control in cool season and certain warm season turfgrasses
on Lawns (Residential, Industrial and Institutional), Golf
Courses, Parks, Cemeteries, Athletic Fields, and Sod Farms.

« Controls major broadleaf weeds including dandelion,
clover, plantains, wild violet and ground ivy

* Controls many other important annual and perennial
broadleal weeds

* Low application rates
* Flexible, virtually odorless, non-irritating formulation
Active Ingredient By Weight

tassium salt of aminocyclopyrachlor:
ino-5-chloro-2-cyclopropyl-4-
inecarboxylic acid*

PERSONAL PROTECTIVE EQUIPMENT (PPE)
plicators and other handlers must wear:
ng-sleeved shirt and long pants, and

on Standard (WPS) for agricultural pesticides (40
70.240{d ) 4-6)), the handler PPE requirements may
uced or modified as specified in the WPS.

USER SAFETY RECOMMENDATIONS

USERS SHOULD: Wash thoroughly with soap and
waler after handling and before eating, drinking,
chewing gum. using tobacco or using the toilet.




H- 65717

DuPont™ Imprelis™

HERBICIDE

Professional Products
GROLUIP

Soluble Liquid

INTENDED FOR USE BY COMMERCIAL APPLJCA-
TORS ONLY

IMPRELIS™ herbicide provides selective broadleaf gveed
control in cool season and certain warm season turfefasses
on Lawns (Residential, Industrial and Institutional). frolf

Courses, Parks, Cemeteries, Athletic Fields, and

« Controls major broadleaf weeds including dandeliof,
clover, plantains, wild violet and ground ivy

* Controls many other important annual and perennial
broadleal weeds

* Low application rates
* Flexible, virtually odorless, non-irritating formulation

HERB[C]D

Active Ingredient By Weight
Potassium salt of aminocyclopyrachlor:
6-amino-5-chloro-2-cyclopropyl-4-

pyrimidinecarboxylic acid* 25%

Nthor Inoredisnitc TR

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Applicators and other handlers must wear:

- Long-sleeved shirt and long pants, and

- Shoes plus socks

Follow manufacturer’s instructions for cleaning/main-
taining PPE. If no such instructions for washables exist,
use detergent and hot water. Keep and wash PPE sepa-
rately from other laundry.

ENGINEERING CONTROLS

When handlers use closed systems, or enclosed cabs in a
manner that meets the requirements listed in the Worker
Protection Standard (WPS) for agricultural pesticides (40
CFR 170.240(d4-6)), the handler PPE requirements may
be reduced or modified as specified in the WPS.

USER SAFETY RECDMMENDATIDNS
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Déja vu all over again...?
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- Suspected metsulfuron damage on
‘ live oak
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Jason Smith; Univ. of Florida
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A road paved with good intentions...
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Habitat damage on

Healthy sug!r maple
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Habitat damage on oak
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How NOT to Control_weeds In landscape beds
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Sahara

DG herbicide

BAREGROUND VEGETATION CONTROL IN SPECIFIED
NOMCROFPLAND AREAS

ACTIVE INGREDIENTS:

Imazamyr (2-]4,5-ditydro-d-mettid-a-{ 1T -medtdaitndl- G-t TR rnidandg-2-yd-

J-pyridinecarhoic acid) R St i LR e (o el -
Do 3a[3 dsdichioroperd]s 1. TrormsEAIngE] .. .o i b1 e et st e sy Ao et h ey BB R R D
TOTALE o i i iy SR 0 110

EPRA Reg. Mo. 241-372 EPA Est. No.
U.S. Patant No. 4,796,618
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Deliberate herbicide injury
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Toomer’s oaks — Auburn, Alabama
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Status

Should Harvey Upyke get a break on his restitution
payments to Auburn University?

2.88%
|

AL.com
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TOOMER’S OAKS

IN QUR ROOTS LIES OUR STRENGTH

WAR EAGLE
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Preventing herbicide damage

o Drift
- Particles
- Vapor
e Soil
- Uptake
- Movement
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Minimizing drift
* Wind

- <10 mph

- Spray with wind
* Particle size

« Maximum nozzle size
« Minimum pressure
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Particle Drift

Feet traveled in

Droplet type 3 mph wind

Fog 15,840
Very fine 1,100
Fine 44
Medium 28
Course 9
Fine rain 5
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Vapor drift

« Avoid potentially volatile herbicides
- Ester formulations
- Dicamba

 Avoid still conditions and inversions

* Avoid high temperature/humid conditions
- 70’s: Little or no effects
- 80’s: Potential effects on sensitive plants/growth
- 90’s: Damage likely to sensitive plants
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Triclopyr Molecules

0] Triclopyr amine
g  Example: Garlon 3A

0
0-CH,-C-0
Cl

N
Q Triclopyr Butoxyethyl ester

G Example: Garlon 4

Cl
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Herbicide Root Activity

High root uptake can increase potential for non target

impacts

A.l Half life (days) Mobility Root Uptake
2,4-D <28 moderate moderate
Dicamba 14 low to medium moderate
Glyphosate 47 low very low
Hexazinone 90 high high
Imazapic 120 low moderate
Imazapyr 142 moderate high
Metsulfuron <42 low high
Triclopyr <46 moderate moderate

P —>
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Read and understand label

D

. ¥ Manor

Selective Herbicide

Salectively controls annual and perennial weedy grasses
and brosdieaf weeds, including rosette and vining type
dicots. Also controls Bahiagrass in Bermudagrass areas
A Water Dispersible Granule
Recommended for Use by Turfgrass Managers

ACTIVE INGREDIENT:

Metsulfuron Methwt: Methyl 2-{[[i{4-methoxy-
&-methyl-1,3, 5-triazin-2-yllaminao]
carbonyflaminolsulfonyllbenzoate...........o..... B0.0%

OTHER INGREDIENTS: ... .. 40.0%

DM s e e O
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Read and understand label

DG herbicide

Bareground vegetation control in specified noncropland areas

Active Ingredients:

imazapyr: (2-[4,5-dinydro-4-methyl-4-(1-methylethyl)-5-oxo-1H-imidazol-2-yi]-3-pyridinecarboxylic acid) .. .. .. 7.78%
diurcn: (3-[3,4-dichlorophenyl]-1,1-dimathylurea)

................................................. 62.22%
Other Ingredients: . . . . . e e 30.00%
L | 100.00%

EPA Reg. No. 241-372 EPA Est. No.
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Read and understand label

PRECALTICHNARY STATEMENTS
HAZARDE TO HUMAMNE AND DOMEBTIC ANIMALS
CAUTIOM
Himermbal A abscrbed fheosgh sion. Cousss mocisrais oy miaSon. fvod corvisct sath skin. syes or clothing
PEREOMAL PROTECTIVE ECGUIPMERT PPE):
Soma o e mulenain that see chamicel-resrien® 1o e orochect e Infessl belorw. Fopou want moes cpiona, iolow the meruchore dor

catmgory & o mn FPE chemics-resmisnos charl. Applicsiorm and obhsr hardlsma must sear: Loog-slsresd a5k ond long parda
phomn pocka and chemca-rasnfanl giowmsas mads of ary watsspreo! malensl et o pohwi@yiene o poiyvirnd chioeds. Follorw

maruinchew’s Feliruciom for desning meinisinng PPE. H no sxch inebuccSon o wasfablen. uss deliegeri sl ol waies Esasp
mn wanh PFPE ssaratasdy froer obhee lsansdiry

ERGINEERING CDSETROL STATOMENT &

Whan handes i ciosssd wyrism, snclicasd caba. or mrcraft im0 5 manrer thel mese® a eouremeris. aisd n S ook
Profaction Slenderd (WP D) f'oer sgicuiiural pesticdesa [0 CFA 1T05SN0E -0 e hanclss PP regursmants may be esduced or
rmodifess sa apeciisd in Hha WES

FPDETANT. Whan recdiucesd PPE & woen becsans 5 ciossd oyvafem i Bsing ussd. handsrs masl bs proedsd sl PFRFE apsciiess
pborva for “Applicricmn snd other Fandisre © and hess e FRFE immedints®y srrailabie F'oe s o n o Smaegancy, nch e o gl or
HpDTE bewak -dosan

Afcre aaling. drinkirsy. chaewing gum. ueinsg icheccs o umng tha ot

ey s cicthing/ PPE mmmadislely f peaScics gein neds. Then smah Sorcughly and oo on ceen ckeising

ENVIRONMENTAL HAZARDS
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Read and understand label

UBE PRECALITIONS

L i MO0 OF RO OO ey i ar o ef cemerehes iresa or ol plents moy sl Fom e S cheanva ihs
iolirwirg: Do nof sopfy i prociuct el o imSruciss or dren or fueh sscpeer on or eer dasirshbie issas or offar planin. o

" EEEE HTECE e e My erEeE o o e e N ety e e H —ar B8 anp-sd oo mrasd o corens! AT e reerin

wreaariing warl & morrhae (8 ssakal afisr appicator. Do o sopdy o sy body ol weke: chucing sheema. smgions semier
ez el mpery wehars iU ke may o oo sgersBurel eesl s oy o crnps ey Sl

o= = |f the label says it's IMPORTANT then it's
=== probably important!!!

LS s STl

sn of T o o e whan appiing S prodoei
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Read and understand label

COMPATIBILITY
Before full-scale mixing of this prgglict with other pesticides, ferilizers, secondary plant nutrients, adjuvants, surfactants or ¢
must determine the copegity of the proposed mixture. Use proportionate quantities of each ingredient and mix in a &n

. 2 product thoroughly with the diluent before adding another product. f no incompatibility s evident a
30 minutes, the mixture s generally compatible for spraying. To evaluate potential short term effects of applying the mixture, t
thie tank mix combination on a few plants or a small area before larger-scale treatments. Wait at least 2 to 3 days for problem:
baecome apparent.

IMPORTANT: MIXING WITH OTHER SUBSTANCES MAY INCREASE THE RISK OF MIXING INCOMPATIBILITIES., REDUC
EFFECTIVEMESS ANDYOR CALSE CROP INJURY OR LOSS. ANY LABILITY FOR LOSS, INJURY OR DAMAGE RESULTING FR
A MIXTURE NOT SPECIFIED ON THIS LABEL OR IN MANUFACTURER'S SUPPLEMENTAL LABELING DISTRIBUTED FOR T
PRODLUCT IS SPECIFICALLY DISCLAIMED BY MANUFACTURER.

Don’t forget about adjuvants!!!
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Read and understand label

TANK MIXES

Banvel®, "H’anquir. L FE meau or Arﬁenal“’
herbicides. Tank mixes mth 2 4 D or products which con-

tain 2,4-D, have resulted in reduced performance of peren-
nial weed control.

Consult manufacturer's labels for specific rates and weeds
controlled. Always follow the more restrictive label when
making an application involving tank mixes.
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Read and understand label

PRECAUTIONS FOR AVOIDING
INJURY TO NONTARGET PLANTS
ted trees can occasionally be affected by root
uptake O el throd 0 ooy e s s opsoil.
Injury or loss of desirable trees or other plants may result if
Sahara DG is applied on or near desirable trees or other
plants, on areas where their roots extend, or in locations
where the treated soil may be washed or moved into con-
tact with their roots.

Treatment of powdery dry soil or light sandy soil when there
is little likelihood of rainfall soon after treatment may result
in off-target movement and possible damage to desirable
plants when soil particles are moved by water and/or wind.
Injury to crops may result if treated soil is washed, blown,
or moved onto land used to produce crops. Exposure to
Sahara DG may injure or Kill most crops.

Avoiding injury to nontarget plants. Hey, THIS
could be important!!!
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Remediation
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Likelihood of remediation success depends
on several factors

* Herbicide
- Product, Concentration, Length of exposure

* Tree
- Type, Vigor before exposure

 Environmental conditions
« Minimize further stresses to tree




Journal of Arboriculture 14(9): September 1988

MICHIGAN STATE
UNIVERSITY

215

HERBICIDE INJURIES TO TREES—SYMPTOMS AND

SOLUTIONS

by James R. Feucht

Abstracl. Arborists are freguently called upon to diagnose
injuries to frees that may be the result of herbicides incorracty
or inappropriately applied by the clent or an adjoining
neighbaor, In many cases, an arborist is blamed for causing the
damages to a client's trees. Arborists need to recognize her-
bicide symptoms and méimicking symptoms, as well as leamn
appropriate correclive measures. The presentation compares
symptoms caused by herbicides such as 2, 4-D, banvel, and
triazing compounds with mimicking symptoms for non-
herbicide causes. Foliage and soll residue of herbicide con-
tamingnts is documented with laboratory tests showing the
minimum residues required to cause damage fo various trees
fraom soil sterlants such as  bromacil, prometon  and
tebuthiuron.

Arborists and landscape managers freguently
encounter injuries to trees caused by incorrectly
or inappropriately applied herbicides. Applications
are often made by the client or may be the result
of herbicides used on adjoining properties. It is im-
portant that arborists and managers of landscaped
properties learn to recognize herbicide injury
symptoms, mimicking symptoms, and steps that
can be taken to alleviate the injury. This paper

steepness of slope, water solubility of the product
and the amount of rainfall or irrigation.

A common source of tree injury by herbicides,
but often overlooked, iz application of soil
sterilants within the root zone of trees. Unfor-
tunately, many still believe that root spread of a
tree iz equal to the branch spread or so called
“drip line". As a result, soll sterilants may be un-
wittingly applied over the absorbing roots of trees.
Research, of course, has shown that root spread
of a tree far exceeds the branch spread (2, 4, 5,
6, 7).

A relatively commaon ocourrence is damage from
soll sterilants applied to gravel strips bordering a
property, driveways and fence lines, Trees adja-
cent to such areas will absorb the herbicide,
resulting in severe injury or even death. Frequent-
ly, the soil sterilant is applied by owners of proper-
ties adjacent to the tree that is damaged, not
realizing that rools of the neighboring tree en-
croach their property. Due to the long residual ac-

Extension
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Herbicide remediation

 First, do no harm

- Trees can often recover from significant damage if
further stresses are minimized

 Learn as much as possible about product

- e.g., If product has short half-life, it may already be
gone from soil

 Soil removal + activated charcoal

« 2-4 1b/1000 sq ft
- May not help if tree has already had a significant dose

P —>
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The legal stuft...

 Document
- Spray records
- Photos
- Measurements
* Collect samples
- Foliage
- Soil
- Samples can be frozen and analyzed later




Questions?




