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of Pyridate and HPHDhibitors

for Improved Weed Managemefi




Pyridate

AHRAC Group 6 inhibitor of P&Histidine 215 bindet

AContact foliar activity, selective to broadleaf weeds,
Including waterhempAmaranthus tuberculatysand
Palmer amaranthAmaranthus palmeyt

1Anonymous (2022) E PURDUE | .coscence

UUUUUUUUUU



Photosystem |l Herbicide Interactions

ASynergistic interactions between Rgihd HPPD
inhibitors, such as atrazine and mesotriomn&*

APSH and HPPBnhibitors often tank mixed for increased
control and to broaden the weed control spectrédm

1Chahal et al. 2018
2F|uttert et al. 2022
3Hess 2000

. - A “.. : - PURDUE e clience
“Woodyard et al. 2009 E Weed s
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Photosystem |l Herbicide Interactions

ANumerous corn herbicide premixes contain atrazine anc
a Group 27 herbicide

ADocumented resistance to atrazine in waterhed#>
ATarget site resistance to Group 5 herbicides
ANontarget site resistance to atrazine (metabolisih)

ALimited research on the interaction between pyridate
and HPPBnhibitors

1Essman et al. 2024
2Foes et al. 1998
SHirschberg et al. 1983

4h Q. NA S y Su Ff o HOAMY E PURDUE Weed Science
SWoodyardetal. 2009 . £ F UNIVERSITY
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Alternate HypotheS|s

Pyridate applled In comblnatlon Wlth mesotrione
tembotrione will have a synergistic interaction,
Increasing the control of atrazireensitive and

atrazineresistantAmaranthusspecies.




Characterize the mteractlon between pyridate and HF PD-

. inhibitors (mesotrione, tembotrione) on atrazine |+ &

\==1 sensitive waterhemp, atrazireesistant waterhemp, ang 3‘_':_‘

atrazinesensitive Palmer amaranth biotypes.




Materials and Methods Field

A Bi()’[ypes Herbicide Treatment Rate (g ai h@)
A Atrazinesensitive Nontreated
A Waterhemp Pyrldatg ol
A Palmer amaranth Mesotnqne >3
< : : Tembotrione 46 or 92
A Atr}azmeresstant Pyridate + Mesotrione 350 + 53
) A Waterhemp Pyridate + Tembotrione 350 + 46 or 92
A5 plants per p|0t marked prior {O[*All treatments contained COC and AMS at 1%

herbicide application (13 cm)

AApplication
A CQ backpack sprayer, 2 m hand
boom, XR 8002 nozzles

A Calibrated to deliver 140 L Bat
207 kPa

J 77 PURDUE ' siens

UNIVERSITY



Materials and Methods Field

ARCBD with 4 replicates

AData Collection:

AVisual weed control estimates at 7, 14, 21, and 28
days after treatment (DAT)

AAboveground biomass collected at 28 DAT
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Materials and Methodg Greenhouse

ARCBD, conducted twice

Herbicide Treatment Rate (g ai hd)

Nontreated AHerbicides applied at 140 L-ha
Pyridate 350 with XR 8002 nozzle

Mesotrione 20 ) _

Tembotrione 2 AWaterhemp biotypes

Pyridate + Mesotrione 350 + 20 A Atrazinesensitive

Pyridate + Tembotriong 350 + 2 i Z! _ I

*All treatments contained COC and AMS at 1% ) A Atrazineresistant (NTS)

AWeed height: 7 to 10 cm

AData collection

A Visual weed control estimates at
and 14 DAT

A Aboveground biomass at 14 DAT

22 PURDUE .. S

TUNIVERSITY



Materials and Methods

Data Analysis

AVisual control estimates and biomass reduction

Pay e Vd P o

8dz0 2SOUSR (2 ! bh#E0QRAAY

Al 2t 0eé Q& was Bsedk@determine the
Interaction between pyridate + mesotrione and
pyridate + tembotrione

AO M1 QD 0B &
AObserved and expected values used in two sidtsbt
(P <0.05)

AStatistical analyses performed using RStudio (4.3.2)

1Colby 1967 E PURDUE | .coscence
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Field Results

AtrazineSensitiveAmaranthusSpecies 28 DAT

B Atrazine-Sensitive Waterhemp
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Uppercase letters represent mean separation for waterhemp PURDUE

Weed Science

Bars represent mean standard error E UNIVERSITY



AtrazineSensitive Waterhemp 28 DAT

Nontreated Pyridate Mesotrione Pyridate + Mesotrione

Weed Science

E PURDUE
UNIVERSITY.




AtrazineSensitive Waterhemp 28 DAT

Nontreated Pyridate Tembotrione Pyridate + Tembotrione

E PURDUE | jecascience

UNIVERSITY.



Field Results

AtrazineSensitiveAmaranthusSpecies 28 DAT

m Atrazine-Sensitive Waterhemp @O Atrazine-Sensitive Palmer Amaranth
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Lowercase letters represent mean separation for Palmer amaranth
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AtrazineSensitive Palmer amaranth 7 D/

Nontreated Pyridate Mesotrione Pyridate + Mesotrione

E PURDUE ‘ Wesd scince

UNIVERSITY.



AtrazineSensitive Palmer amaranth 7 D/

Nontreated Pyridate Tembotrione Pyridate + Tembotrione

E PURDUE ‘ Wesd scince

UNIVERSITY.



Field Results

AtrazineResistant Waterhemp 28 DAT
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Bars represent mean standard error E UPHEPSI[-LE Weed Science



AtrazineResistant Waterhemp 28 DAT

Nontreated Pyridate Mesotrione Pyridate + Mesotrione

Weed Science

E PURDUE
UNIVERSITY.




AtrazineResistant Waterhemp 28 DAT

Nontreated Pyridate Tembotrione Pyridate + Tembotrione

Weed Science

E PURDUE
UNIVERSITY.




Greenhouse Results
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Greenhouse Results

Waterhemp Control 14 DAT

m Atrazine-Sensitive @ Atrazine-Resistant
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AtrazineSensitive Waterhemp 14 DAT
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AtrazineResistant Waterhemp 14 DAI
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Conclusions and Implications

Conclusions:

A Efficacy on atrazinsensitiveAmaranthusspecies was synergistic
Ioréoglrtl)%@rte applied with both mesotrione and tembotrione from 7
0

A Additive responses were observed from the combination of
pyridate and HPPIihhibitors on atrazingesistant waterhemp

Implications:

A Combining pyridate with mesotrione or tembotrione may increase
the control of problematidmaranthusspecies

A Postemergence applications of pyridate with HR@@bitors
remains efficacious on atraziwresistant (metabolic) waterhemp

E PURDUE | ecosciene

UNIVERSITY



Future Research

ARepeat field trials in 2025

Alnvestigate the influence of adjuvants on the
Interaction between pyridate and HPFmhibitors

AEvaluate the efficacy of pyridate and HPPD
Inhibitors with other tankmix partners for broad
spectrum weed control
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