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Herbicides
PRE Herbicides

-control germinating & emerging

-rainfall for activation

-residual herbicides

-when to apply is always the key
POST Herbicides

-controls actively growing emerged weeds

-Application timing and weed size are critical
READ all labels and restrictions

Label is the LAW!!!]
— Not registered, do not use it!




Mechanism of Action - Terminology

e Mechanism of Action (MoA):
— How a particular herbicide acts on a plant

— Response plant to herbicide phytotoxic effects
—To avoid this, need to control these




e Description of MoA

* http://www.wssa.net/Weeds/Resistance/WSSA-
Mechanism-of-Action.pdf

Summary of Herbicide Mechanism of Action
According to the Weed Science Society of America
(WSSA)

Acetyl CoA Carboxylase (ACCase) Inhibitors

Aryloxyphenoxypropionate (FOPs) cyclohexanedione (DIMs) and phenylpyrazolin (DENs) herbicides inhibit
the enzyme acetyl-CoA carboxylase (ACCase), the enzyme catalyzing the first commitled step in de novo

fatty acid synthesis (Burton 1989; Focke and Lichtenthaler 1987). Inhibition of fatty acid synthesis presumably
blocks the production of phospholipids used in building new membranes required for cell growth. Broad|eaf
species are naturally resistant to cyclohexanedione and aryloxyphenoxy propionate herbicides because of an
insensitive ACCase enzyme. Similarly, natural tolerance of some grasses appears to be due lo a less sensitive
ACCase (Stoltenberg 1989). An alternative mechanism of aclion has been proposed involving destruction of
the electrochemical potential of the cell membrane, but the contribution of this hypothesis remains in question.

Acetolactate Synthase (ALS) or
Acetohydroxy Acid Synthase (AHAS) Inhibitors



http://www.wssa.net/Weeds/Resistance/WSSA-Mechanism-of-Action.pdf

Why do PRE herbicides work?

Weed species are more susceptible to herbicides
as seedlings or even prior to emergence

Often takes lower concentration fo
" P 2P

r control

"

Continuous control

Extended over time

— Herbicide dependent W
— Environment dependent S .9
Need different MoAs "




Residual MoA’s in GA pecan

Mechanism of Action Chemical Family Active Ingredient WSSA Group

ALS Inhibitor Sulfonylureas Halosulfuron 2
Flazasulfuron
Rimsulfuron

Microtuble inhibition Dinitroanaline Pendimethalin 3
PSII Inhibitor Triazines Simazine 5
PSII Inhibitor Ureas and Amides Diuron 7
PPO Inhibitor N-phenylphtlalimide Flumioxazin 14
Cellulose- Alkylazine Indaziflam 29

biosyhthesis inhibitor



What products for tree rows?

Product Active Ingredient
Sandea Halosulfuron
Mission Flazasulfuron
Matrix Rimsulfuron
Prowl, Prowl H20, & Pendimethalin
Generics

Princep & others Simazine
Karmex & others Diuron
Chateau & Tuscany Flumioxazin
Alion Indaziflam
Pindar Penoxsulam +

oxyfluorfen

WSSA Group

14

29

14
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penoxsulam
+

oxyfluorfen
Pindar GT

14

2-3 pt

1.0 -
1.50

Apply Pindar GT to pecan trees that have been planted at least 9
months and longer. Use trunk guards to protect plants until
adequate mature bark has developed. Can be used as a bearing
and non-bearing dormant application. Non-bearing are those
trees which will not bear a crop within one year after treatment.
Applications can be made beginning after pecan harvest up to
emergence of green leaf tissue the following season. For best
results, apply prior to weed emergence of broadleaf and grass
species. If susceptible weeds are emerged, apply with an
approved adjuvant for burndown of existing weeds. Apply to the
soil and base of dormant trees. Do not apply over the top of
dormant crop plantings. Applying as a tank mix with glyphosate,
glufosinate, paraquat, or other approved pecan postemergence
herbicides will provide broadspectrum control. See label for use
rate restrictions.
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How do we use all thls mformatlon’P




Residual PRE rates

 Diuron-7

— Direx 4 L, Diuron 4 L, Karmex 1.6-3.2 qt/a
e Simazine -5

— Princep 4 F, Simazine4 F 2-4 qt
e Pendimethalin - 3

— Prowl H.0, EC 2-6 qt
 Norflurazon-12

— Solicam 80 DF 2.5-5 |lbs
 Flumioxazin - 14

— Chateau 51 WDG 6-12 oz
— Tuscany 51 WDG 6-12 oz



Residual PRE rates

e Oryzalin-3
— Surflan 4 AS, Oryzalin 4 AS 2-6 qt

 Indaziflam - 29

e Alion 1.67 SE 3.5 oz
e Cango up to 6.5 oz yr

e Oxyfluorfen + Pinoxaden—2 & 14
— Pindar GT 2-3 pts/ac




* Best {ii
* Broas
— 1”-=% _ > SR
Ij.q;" ,/ T A 'H,*' ok r *
» Grasses — herbicide depen{ =725

— @rass herbicides — fops & dims: 2”-12"
— SU herbicides — <4” tall




POST Herbicides w PRE activity
Broadleaf and Sedge Control

e Halosulfuron -2
— Sandea 75 WDG 0.67-1.3 oz

e Flazasulfuron -2
— Mission 2.14-2.85 oz

e Rimsulfuron- 2

— Solida 25 WG, Matrix 25 WG,
Pruvin 25 WG 4 oz



POST only MoA’s in GA pecan

Mode of Action Chemical Family Active Ingredient WSSA Group
ACCase inhibitor Multiple FOP’s 1
Grass herbicides DIM’s

PS | inhibitor Bipyridylium Paraquat 22
EPSP synthase Glycine Glyphosate 9
Glutamine synthetase Phosphinic acid Glufosinate 10

PPO inhibitor Triazolinone Carfentrazone 14

Hill reaction inhibitor Benzothiadiazinone Bentazon 6

Auxin inhibitor Phenoxy 2,4-D 4



What products for tree rows?

Product Active Ingredient WSSA Group
Gramoxone Inteon & Paraquat 22
Generics

Rely Glufosinate 10
Roundup WeatherMax & Glyphosate 9
Generics

Basagran Bentazon 6

Carfentrazone Aim 12



POST only Herbicides — Group 1s
Annual and Perennial Grass Control

e Fuazifop
— Fusilade DX 2 EC

e Sethoxydim

— Poast 1.5 EC

e Clethodim

— Select 2 EC, Arrow 2 EC, Intensity 2 EC, Select Max, Intensity
One



POST Herbicides - contact
Broad Spectrum Control

Paraquat - 22

— Firestorm 3 SL, Parazone, Paraquat concentrate, Gramoxone
Inteon

Glufosinate - 10
— Rely 280

Glyphosate -9

— Roundup Weather Max 5.5 SL, numerous brands

Glyphosate + carfentrazone
— Rage



POST Herbicides
Broadleaf and Sedge Control

e 2,4-Damine -4
— Numerous generic formulation

e Bentazon -6
— Basagran 4 SL

e Carfentrazone - 14

— Aim



For all herbicides

Know the recommendations
e What is the rate of herbicide?

* Is application timing important?
v Time of year to apply?
v’ Late winter/early spring
e Mixing instructions?
e Rainfall or irrigation?
v' Bare soil or apply with contact?
 Roundup?
° Rely?
e Gramoxone?



Rotation of herbicide MoA
Look for MoA information on labels
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Options for herbicide rotation?

Herbicides w PRE & POST

Use the SU herbicides
— 2 MoA

Sandea halosulfuron
Matrix rimsulfuron
Mission flazasulfuron
Consult label for
Weeds controlled
Restrictions

= : 1"‘:‘" '-'E.’-‘- Lt 1':1 q.“
| 5 A ‘%f‘ "IJ 4_ . g
LA MR %
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¥ - e |




Rotate the MoAs!

 Agronomic crops — rotate every year

* Perennial crops — may use same MoA every year
— NOT A GOOD PRACTICE!!!

* Increased potential for resistance development

® DO not Want the Same issues as our agrOnomlc




Options for herbicide rotatlon7 .

If you use Alion in 2019

Consider alternatives in 2020
— Tank mixes with Alion

Driven by your weed spectrum
Prowl H20, Pindar GT & others
Diuron/Direx/Karmex
Surflan/Oryzalin e
Consider as many different MoA as p055|ble
Both PRE and POST options




Resistant Weed Management
e Causes — over reliance on 1 MoA

 How to avoid
— Keep rotating MoA’s
—tank mixing PRE herbicides

e Herbicide resistance in GA
— Goosegrass
— Prickly sida
— Italian ryegrass
— Palmer amaranth
— Large crabgrass




Goosegrass




Sida species




Itallan

ryegrass




Large crabgrass




On the look out
Wild radish




FOR ALL HERBICIDES CONSIDER THE
OPTIONS??

What stage of trees?

— Newly planted
— Established orchard

Are trees bearing?
Nonbearing?
What weeds do | have?

How do | control them?




Yearly restrictions in new orchards

e Herbicides that can be use in orchards that are at
least 1 year old or after soil has settled around
roots (6 months)

— Oryzalin

e Available only after Year 2

— simazine

e Available only after Year 3
— Diuron
— Indaziflam




Many options available
Restrictions

-PHI

-Non-bearing vs. Bearing

-No grazing animals
after some applications

-bentazon (Basagran)
-clethodim (Select)




Resistant Weed Management

Causes
How to avoid
—rotating MoA’s

—tank mixing PRE herbicides
Herbicide resistant Italian ryegrass

— ACCase resistant (grass herbicides)
— Glyphosate resistant

— ALS resistant

Glyphosate & ALS resistant pigweed



Thank you

e Support
—University of Georgia
—Georglia Pecan Commission
—Bayer Crop Sciences
—Corteva

e Questions
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