





Diagnosing herbicide resistance

The failure of a herbicide to control weeds does not necessarily

mean that the weeds are herbicide-resistant. Before drawing
this conclusion, consider other possible factors: application
problems, unfavorable weather, improper timing and late
weed emergence. Only after ruling out these possibilities
should producers suspect resistance is the problem. ‘The
following questions can help determine if weed resistance is
actually present.

1) Is the level of control different for all species listed on
the label? It is highly unlikely that several species will
develop resistance at the same time. If uncontrolled
weed patches contain several different species, then it
is likely that the lack of control is due to reasons other
than resistance.

2) Has the same herbicide been used in the same field
for several consecutive years? Multiple applications of
herbicides with the same site of action will increase the
chances of selecting resistant biotypes.

3) Are there other cases of herbicide-resistant weeds in the
local region?

4) Has the level of weed control on a particular species
declined in recent years?

If the answer to one or more of these questions is “yes”
and all other factors have been ruled out, then resistance
may be the problem. Ideally, to test this out, plants started
from sceds collected from suspected resistant plants
should be grown in a greenhouse and then treated with
the herbicide. In any case, switch to another herbicide
with a different site of action, or to a non-chemical weed
management practice. You should also contact your
local MSU Extension agent or weed specialist to test for
resistance, and to develop a comprehensive herbicide
resistance management program.

Strategies for avolding and managing
herbicide-resistant weeds

Preventing and managing herbicide-resistant weeds require
an integrated approach for controlling weeds. In addition to
using herbicides, your program should include all possible
biological, cultural and mechanical weed control practices.
Do not rely too heavily on any one method. The following

management practices will help reduce the selection pressure
for resistant weeds:

1) Minimize your reliance on herbicides. If possible,
use herbicides based on actual (not predicted) weed
infestations and use site-specific technology to make
applications only where weed numbers exceed economic

thresholds.

2) Integrate different management practices. Combine,
whenever possible, biological, mechanical and cultural
weed control practices with herbicides.

3) Rotate herbicides. Do not make more than two
consecutive applications of herbicides with the same site
of action in the same field, unless other effective control
practices are included. For example, Ally and Harmony
GT (sulfonylurea) as well as Pursuit and Assert
(imidazolinone) herbicides target the same plant enzyme,
called ALS. Continuous use of one of thesc herbicides
could lead to the evolution of weed biotypes that are
resistant to most or all herbicides that target ALS.
Recently, producers have begun using Osprey
(mesosulfuron-methyl), an ALS- inhibitor herbicide, to
control Persian darnel (Lolium persicum). This herbicide
provides similar control to Discover (clodinafop-
propargyl) and Achieve, both ACCase inhibitors
herbicides. Thus, Osprey can be used to manage
ACCasc-resistant Persian darnel. Also, by rotating it
with Discover or Achive, it can help reduce the risk of
resistance development.

4) Usc herbicide mixtures. Apply herbicides in tank-
mixed, prepackaged or sequential mixture, and combine
products with different modes of action. It is important
that each herbicide used in a mixture has significant
activity against potentially resistant weeds (see below for
tips on selecting tank-mixing partners).

5) Rotate crops with different characteristics to break up
weed life cycles. For example, a rotation that includes
winter wheat, alfalfa, and summer crops such as spring
wheat, barley, corn or dry beans creates different
environmental conditions and stresses weeds. Also, crop
rotation allows you to rotate different herbicides and
management practices.

6) Scout your fields for resistant weeds. Walk your fields
before and shortly after herbicide applications and
quickly destroy weed escapes using alternative measures.

7) Use herbicides with short soil residues. In gencral,
herbicides with a long soil residue prolong the pressure
to sclect for resistant weeds. Increasing the dose of a

residual herbicide will usually extend its residual period
in the soil.

8) Clean your equipment to prevent the spread of resistant

biotypes. Minimize the chances of disseminating
resistant weeds by cleaning tillage and harvest equipment
before moving them from infested fields to clean fields.

9) Be careful when using herbicide-resistant crops. Plant-

ing herbicide-resistant crops should not translate into the

continuous use of the same herbiide, | o1 just as §
portant to rotate herbicides and other contro] mms:?: .
CS.






10) Make postharvest weed control part of your regular
field practices. Many weeds can exist unnoticed under
a crop canopy, but have enough time to set viable seed
once the crop is removed. Postharvest treatments can
dramatically reduce weed sced production and prevent

worse infestations the following year.

Site of action

Chemical family

Tips for selecting tank-mixing partners

¢ All herbicides in the tank-mix must have different modes
of action.

* They should be equally effective in killing the same
spectrum of weed specics.

* All herbicides should have similar soil persistence.

Common name

TABLE 2. List of herbicides grouped by site of action, herbicide families and example of resistant weeds found in Montana?.

Trade name(s)

Resistant weeds found

in Montana?

clodinafop Discover
diclofop Hoelon
aryloxypheno.
ryioxp &4 fenoxaprop Puma, Acclaim
propanoates
ACCase inhibitors - fluazifop Fusilade DX Wild oat
prevent formation
of fatty acids quizalofop Assure |l Persian damel
clethodim Prism, Select 2 EC
lohex-
oe . sethoxydim Poast
anediones
tralkoxydim Achieve
imazamethabenz Assert
imazamox Raptor
imazapic Plateau
imidazolinones
imazapyr Arsenal
imazaquin Scepter
imazethapyr Pursulit, Lightning
flucarbazone-
sulfenylamino- Everest
m
carbonyitriazol- sodit:b
propoxycarbazone-
inones 0 us
sodium ymp
) chlorsulfuron Glean, Telar, Finesse
A;'s Iahibntto:s . Kochia, Russian thistle,
ock protein ethametsulfuron Muster wild oat
synthesis a
halosulfuron Permit
metsulfuron Ally, Escort
Accent, Accent Gold,
nicosulfuron Basis?, Basis Gold®,
sulfonylureas Celebrity Plus

primsulfuron

Beacon, Exceed®

prosulfuron

Peak, Exceed

Matrix, Accent Gold?,

rimsuifuron
Basis Gold?
sulfometuron Oust
sulfosulfuron Maverick




Site of action

Chemical family

Common name

thifensulfuron

Trade name

Harmony GT,
Basis?,
Harmony Extra®

Resistant weeds found

in Montana?

sulfonylureas triasulfuron Amber, Rave
! tribenuron Express, Harmony Extra® ,
ALS inhibitors - Kochia,
block protein synthesis triflusulfuron UpBeet Russian thistie, wild oat
chloransulam FirstRate
triazolopyrimides diclosulam StrongArm
flumetsulam Broadstrike
benefin Balan, Team
ethalfluralin Sonalan
Mitosis inhibitors - .
Interfere with new plant dinitroanalines oryzalin Surftan
growth ndimethalin Prowl, Pendimax,
pe Squadron®, others
trifluralin Treflan, others
2,4-D, Campaign?®,
Crossbow®, Curtall®,
2,4D Landmaster BW?,
Shotgun?, Starane Salvo?,
phenoxy acetic acids Weedmaster, others
2,4-0B Butyrac
Synthetic auxins - Kochla.
growth regulators MCPA MCPA, others {not necessarily to all
these hebicides)
benzoic acid dicamba Banvel, Clarity
clopyralid Stinger, Reclaim
pyridines fluroxypyr Starane
picloram Tordon 22K
quinolines quinclorac Paramount, Drive
atrazine Aatrex, others
triazines cyanazine Bladex
simazine Princep
Photosystem Il
inhibitors - hexazinone Velpar Kochia
block photosynthesis trlazones
metribuzin Sencor
bromacil Hyvar
uracils
terbacil Sinbar










