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Development of New Chemical Herbicides
in Korea
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=24 XA AE

» ZEH IEHSH A|ZE 2 62093

= HIEXN AE: 1) F 2742$ 2) Glyphosate, glufosinate, 2,4-D A& FE 3) W/S/3 AR

[Global crop protection market]
3.5%

27.1%

44.2%

Insecticides

25.3% p—
Total = $62,036m
Leading Herbicides 2020 ($m.)

[Herbicide market by Chemical]

10.3%
54% 4
4.8%
4.3%
4.8%
6.1%
2.3%

1.9%
o,
1.9 /?3_9%

5.0%

6.5%

17.2%

Amino acid

24.6%

= Aryloxyphenoxypropionate

E Bipyridyl
= Carbamate
m Cyclohexanedione
Dinitroaniline
EPPO - total
HPPD
B Phenoxy
Pyridine
m Triazine

mUrea

Rank Active Ingredient Sales Chemical Class Launch Date Main Company
1 Glyphosate 5,855 Amino acid 1972 Bayer

2 Glufosinate 1,220 Amino acid 1986 BASF

3 24-D 920 Phenoxy 1945 Nufarm

4 Paraquat 850 Bipyridyl 1962 Syngenta

5 Dicamba 700 OtherH 1965 BASF

6 Metolachlor 665 Acetamide 1975 BASF

T Atrazine 590 Triazine 1957 Syngenta

8 Mesotrione 470 HPPD 2001 Syngenta

9 Pinoxaden 440 QtherH 2006 Syngenta

[Herbicide market by Crop]
9.5%

1.6%
2.7%

3.0%
3.6%

4.0%

71%

8.2%

11.6%

u Fruit and vegetables
HRice
= Other crops

H Sugarcane

16.2% ' Rape

= Cotton
Sunflower
B Sugarbeet

Non crop

©2021 HS Markit  §
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ALS-XSHA|, PS Il XA, ACCase MoiHl Xetd =5/ multi-site & 7t FA|

FR A= 8 S5 H,

T Mot x %ilﬂ% 2ho|agtA (B)/ HIE, BEME] (FF)

Global Increase in Unigue Resistant Cases Number Resistant Species for Several Herbicide Sites of Action (HRAC Codes) Weed Species with Resistance to More than One Site of Action

513

—Two —Three —Four Five —Six ——Seven —Fight —Nine —Ten —Eleven
500 - 180 ==ACCase Inhibitors (HRAC 1} ==ALS Inhibitors (HRAC 2} 120
——EPSP Synthase Inhibitors (HRAC 9) —Synthetic Auxins (HRAC 4) 2 8
= 160 - mP5|| Inhibitors (HRAC 5) §
3 & 100
© 400 - 140 - &
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e i £ ‘o
o 200 2 o
g E 60 - 2 40
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Z 100 - < E 2 S
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20 o ﬁ
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0 - L 0 T T ! " 4 " ! 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 -
Year Dr. lan Heap, WeedScience.org 2021 Year Dr. lan Heap, WeedScience.org 2021 B lavHaag, WeadSalaacn g 2024

Blackgrass: Europe’s Worst
Herbicide-Resistant Weed

Spread of Glyphosate-Resistant Kochia
Learn how herbicide-resistant weeds spread Find out more about Resistant Weeds in Europe
=K
o 1

gj‘)

d .v 7 https.//www.weedscience.org/Home.aspx

1 — 7
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o 150 ¢
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==Total Agriculture Use CornUse ~Soybean Use Other Crops

[New product introduction (1980-2021)]
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80

Acres (mil.)
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AL H=HE

Emergence and Spread of Resistant Weeds
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IR L. S gL gt g Bt R T P g it

Lewd Cumulative Number of Glyphosate Resistant Weedsinthe U.S.
=P rojected Acres With One or More Resistant Weeds

Environ Sci Eur 2016, 28 3

25

20

4%

29% 39%

15
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Insecticides

Number of Sites of Action

=== =

28%
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1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019

Total 424 products

Bt 3= A8
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i
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o
6 =

=
g
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o 2
30 - Introduction Time of New Herbicide Sites of Action (HRAC codes)

HRAC Group 28
HRAC Group 13~
25
HRAC Group 27
HRAC Group 10
" HRAC Group 2
20 HRAC Group 1 i
HRAC Group 8
15 HRAC Group 14 HRAC Group 12
HRAC Group & HRAC Group 18
10 HRAC Group 3 ~ HRAC Group 29
~ HRAC Group 22
HRAC Group 5 ~ HRAC Group 34
HEAC R0 HRAC Group 19
HRAC Group 4 HRAC Group 15
= HRAC Group 23
0 - HRAC Group 24
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

Dr. lan Heap, WeedScience.org 2021
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

HiAOZ S HEAX 50, 25391
2= SAHZE #HY, 2S00 JjM
COOH
O _N_OCHj
e s JIM
N
OCH; J
\
COONa* i
0=C
OCHg N _O O_N_OCHs  dome N 0 T
~ 2
Y Y | I ~ | i
N N N N
OCHjs OCH;z OCH;z OCH,

HIAO 2|4} &= 262-324964(1987. 12)

Oic|Hi=al: ot= 93-24099(1993. 11.)



HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

A ‘dik =95 SAl

Amount : Million Won
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

MEy: B A2




HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

Echinochloa crus-galli : KOREA

7~14days
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

Pyribenzoxim AIH2H(H E'H)
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| &

]
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HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

Pyribenzoxim A}

F=Q NE B Pyanchor (Pyribenzxoim 3%, 5% EC)
B Pyanplus(Pyribenzoxim+Fenoxaprop-ethyl 5.8% EC)
B Pyanchor gold(Pyribenzoxim+Cyhalofop-butyl 8.5% EC)

iMaleza en tu arrozal |
aplique...

Pyanchor’

@lwnauaas;

UsTunnNaNeBUR |
Tnmduwunoa

~ g e
e
S
/'

sirlakulunau Tunia

Thailand Vietnam
17



HX|XH| Pyribenzoxim (The first new herbicide in Korea) 7H'&

H e HB2-EX57|4
ToHso| £E8 FZA| Wl SEa) WalE MEFAtE 22
L ESE CHZ A} 5l 201807.13 09:44 SH=0

I lPyanchor® Ultra) 7 Z2|¥ =9f

Ed
Tt MEE0E YESHn AL

[SSRSUE AP of7|xh Betse
=

S2| "m|et7
FAR HeEE= 5 HEd THx0

=]
=
o
= 7
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UM EH FR2EE K12060 7H'Y 3 2to] M4

- O

| 28 2H|EX Blackglass HlE2/d 2 28 Sulfonylurea| M =X
- K-120602 EF2/8t Blackgrass 22 0tE 73
- G2 ZenecaAtol| 7|=0[%(1995)

- 2R ZFZ A 2t L2t EY S0 MIHE M= 29 K02 Q5 7R ST =
(P2 D=l =2 =M H=

e Activity 1
7
‘Q 9 O N

N
S\)k \J\/

"N N7 N7 o
CToN B
S

K-12060

A3} Zeneca 7|=0|H (1995)



AN XN SHEE K12060 742

Target Sulfonyl Urea

O_
N=
SONHENHA,
o) N
O_

Standard Process for Sulfonyl Urea

0]

N

EI‘\COCH3
SOQNHCNH<\ :§

@R Cl Cl (Phosgene) @R
SOzNHZ SOzN:C:O

0]
. 0
iffy R= Eﬂ\ - - Y
- s SOzNHz S/\
5°

E)fkcoocwl3
SOZNHCNH<\ :§
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UM EN = H=E K12060 71&

= X7 ™2 2 (KRICT)

> Vi >

n-BuLi
Br o—
S
SOZNH%:NH-<\ p
o) N
Oo— .
n-BulLi

(0]

o,
SOzNH%)NH<\
o) N

(0]

_ dcooa
N
SOaNHENHA
o) N

O_
:/§

O_

O_

?

O_
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LUH=H =2 SH K12060 74

s o” s Yo" SO,NH, s.u

RN o D

/‘%H(O\ 0)4;/ o Isoster of Carbonyl
~N

» Discovery of Lead Molecule K-9105 for Wheat Herbicide

0 i e
Br n-BuLi /\O)K/ F @J\/F <jf</ F Clp
S/\O/ S/\O/ S/\O/
F o—
— N= K-9105
SONHENH, N
o NX

22



LUH=H =2 SH K12060 74

Fluorine atom ?

@ Fluorine atom has similar size to hydrogen

€ Changing biological properties of organic compounds
(high electronegativity)

@ Lipophilicity increasing
4 Hydrogen bonding

€ Many agrochemicals possessing fluorine atom

23



LUH=H =2 SH K12060 74

= Expansion of K-9105

[\
0_0

F
N=—
SONHENH
o) N

K-9105

O_

Me

\

Me

/_\ 0 N=

O

SOZNHCNH-<\ /

Me

o._ 0O

O O
(0] _/
Me

K-12060, Wheat Herbicide Candidate
Zeneca Licensing, 1995

I
F o _~_SO,NHCNH{ N
L
SOZNHCNH-<\ N N F
N—

1] N_
SO,NHCNH-

N
OIS SN o
= o S F
SONHCNH N
N—

O_

Me

Me
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B X XX| Flucetosulfuron 7j&

Flucetosulfuron2 B{S AL 7+ EHE Q! =H|of ol Z=st &S 71 MA| (=2
sulfonylurea &=HIZH|Y W) 2L Z|X= OECDF7 f(%!§)°1| ol B

Activity

Patent: WO 2002030921



HX|XH| Flucetosulfuron 7i%

Flucetosulfuron

6,000

5,000

o
o
<
<
UOA\ UOI||IIAl : Junowy

3,000
2,000

1,000

0

Lcoe

0¢0¢

6L0¢

8L0¢

L10¢

9L0¢

SL0¢

¥10¢

€Loc

cloc

L10¢

0lLoc¢

600¢

800¢

£00¢

900¢

S00¢

¥00¢

Total

m 44 50,163
mZ=st 42,878

Year

e}

ol
Ho

Kl
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B X XX| Flucetosulfuron 7j&

7| & Sulfonylurea?l H{H| X H|

O

@JJ\OMe

)

O_

N—
CHQSOQNH,C,)NHQ—<\N:/§

O_

Bensulfuron

o)

@OCHchZOCH:
SONHCNH— N

o—
N

N4<O_

Cinosulfuron

-N
e

N\
1

N=—
—
N sozNHgl:NH—<\ :/?
o)

o_

N
o—

Azimsulfuron

o
)LOMe o—
e -

N SONHENH— }

Me 0] N

O_
Pyrazosulfuron

of
N o—
/1 N=—
/N7 SONHENH—
O_

Imazosulfuron

¥

Weak activity to barnyardgrass

No hydrophilic scaffold exists!
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HX|XH| Flucetosulfuron 7i%

» Expansion of New Synthetic Methodology for Sulfonyl Urea

OH
F o—

N=—
SO,NHCNH-{
e} 2 \
A 7 ”
F
O_
s o \ F
OH O0—
N=
SOzNHICI)NH-<\:/§
(o) N

O_

» Patentability of K-11451

F
SOzNH%:NH-<\ p SOzNH%:NH-<\ p SOzNHICI)NH-<\ /
o] N o] N o} N

K-11451, Rice Herbicide Candidate
Barnyardgrass control

o— — —
Dupont Patent, & Ao Dupont Patent, Claim MaMol RIHM SR
(Weak activity) (Strong activity, No selectivity for
rice)
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B X XX| Flucetosulfuron 7j&

F

N OR Oo—

| N=
N SONHENHS )
I
o) N

O_
OH F

F o
SONHENHY, - \ N
0] N

S7 SONHENHY,
0— o N

O_

F
gl

N
N SO,NHCNH(
/ O N

O_

F

= OR 00—
~ | N=
N” T SONHENHY
I
o) N
O_
O_

F
&;R »
S _ N=
SONHCNH- /?
Il
0 N
O_

Activity

</
& N=
SONHENH-
O N

Select

O_

O_

jvity

Flucetosulfuron
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M| Z=H| Flucetosulfuron 7H'%

it

Pot &AM

Untreated

Molinate 2 kg/ha

Flucetosulfuron 20 g/ha
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HX|XH| Flucetosulfuron 7i%
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M| Z=H| Flucetosulfuron 7H'%

2™ (Y2 Ishihara Sankyo)
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M| Z=H| Flucetosulfuron 7H'%

MEE M XA Flucetosulfuron A S} A1}

- 20044 =L = A

- A2 Z2[E(2019), DIOFDr(ZOZO) S0 A mﬂ% =
- X|27X| 3509 o A Trofed = 8l gk X|&

FULLCHARGE 1KG, FULLFORCE 1KG, FULLINNING 1KG,
SUKEDACHI 1KG, NICDANCHOR 1KG, NICE MIDDLE 1KG,
ANCHORMAN DF, HARDPUNCH DF, FULLCHARGE B

LaunchmgCeremony(Zm 0.2A) HZ Symbol

& =2(2009H)

Xa™ =

-1 ~1 O

el

7H0] &

(2019'1)

0| FOF(2020'4)
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IIl. ACCase XMOH MIZXI JH &

= H{X|ZEX| Metamifop



HX| XX Metamifop

Q*O%

Metamifop (2002, US 6486091)

35



HX| XX Metamifop

Metamifop

15,000

o
S
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©

12,000
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HA| XX Metamifop

HEfOjZx = X X3}

IDS eV

Cl

0]
W)J\OEt

(Fenoxaprop, Wheat Herbicide)
v no selectivity toward rice
v" good herbicidal activity

O\sz
S

v" no selectivity
@ v good activity

N . .

v low selectivit

\>—04< >—o y
Cl/CEO %'}“@ v' good activity

Cl

Ot A

J@[Z\% )0 fimeﬁb

@[:‘?— o—(_)-o fiazb

Metamifop

v' no activity

v low selectivity
v good activity

v good selectivity
v good activity
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HA| XX Metamifop

R TAY

\
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HA| XX Metamifop

MEHE HZEH| Metamifop AFS} 41}

- 2008 =L =A|
- 20104 0|2 &=,
- X2 1E(2019), Ef
- XIS 6009 &2

= (2013, 2019)

XA
EQBUE

HOME > #% > dE&7HE2iA
ebks M2 Mz=H TH 2, Elf= TE

& HYSHLIRt | © 22 812171320

Tehs ABH AN HEH|ZI 2A|0LSRY T

Hebs, AtH g LEE HERSHE 4 AE 3

OH
oH!
L.
ofF -
2

"
21
T
ol
uz
re
H1
T
kot

ATO} jinashimiDnewsam cokr S% 20200609 103624

Ei=(2018) Q1=(2019) 2{A|0t- LZH(2020)
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V. Fatty acid thioesterase X 0H
HIZH 0

= NMC|IN =X Methiozolin
= X0 3 HAY =X 2E=ZZE MRC-04



ZHC| M| XX Methiozolin

xg}_\\ *a_ﬂ i i

%

3

=z
.

L

1

3
A

W

LY

3

\

\

L\

Methiozolin

The Cure For Your Poa

PoaCure

Registered in South Korea in 2010
Registered in Japan in 2016
US EPA to register in December 2019
v" Published pre-decision on November 14
v Unconditional registration in golf course

APVMA registration expected in 2020
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ZHC|H| XX Methiozolin

2| i =51 SAl

Methiozolin

1600
1400
1200
1000

800

0 IIII I||I ‘\‘\ |||| II|I |||| ‘\‘l |||| ‘\‘\

=+]. =0OF
2013 2014 2015 2016 2017 2018 2019 2020 2021 Ex-I . = E
Total

MAb 5,858
=3 5888

60

o

Amount : Million Won
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ZHC|H| XX Methiozolin

IaEE CH2SHE X

H O o

CHs CHs CHs
I\ R H,NOHHCINaOH /" \\  N-OH NCS I\ N-OH
S H,0-MeOH S MC, _100;(; s” Y

O o]

(90:10)

MTAL Oxime CI-Oxime

)\/OH CHa

NaOH™ H,O/cat. 2 Y\

NaHCO; [/ \\ N
cat 1,MC s” Y 0
OH
wtom ("
F F
QCHZOH . QCH20| Y
F F
DFBA DFBC

US 9,303,022(2016)2]| 57l S5

> N. F
Toluene S e
0
F

MRC0"

(= 85%, 88 =& >99.5%)
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ZHC| M| XX Methiozolin

Field Trial Controlling ALS-resistant Poa annua

Velocity Sulfosulfuron Methiozolin

ALS-Resistant Poa controhin beﬁnudagrass greens

Source: Field Experiment in Auburn University by Dr. Harold Walker (2011)
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ZHC|H| XX Methiozolin

HEIF ISR 2k (F])
(Poa pratensis) -

8,201414 58

MIOHE
(Poa annua)—>

¥ kg/ha

HEAISF I #9, 20164 58 s LEAL HIF #9, 20174 62
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ZHC|H| XX Methiozolin

Z{: 97%up)

=

Methiozolin &H|

—
[=]

[

S| (1)

-
o
o
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ZHC| M| XX Methiozolin

Methiozolin £ ES &% MRC-04

X Methiozolin

MRC-04
M= 2255 ES

(¢ I

H=EYS 7HX= HE0|SAIEZEA
sigtE 2 0|8 8%
£35{ H 10-1093102)
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ZHC|H| XX Methiozolin

Methiozolin £ EZ &% MRC-04

500g ai/ha0l|A 2f2 7 FAISIZ 2L, M 2FZF0|M MRC-042| 2f= 7 28 =5
Methiozolin MRC-04

250 5009 ai/ ha
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FhC| O A XN EEEX MRC-04

MRC-04:X{2/d 1u] N T HEH

Fentrazamide (GT)




ZHC|H| XX Methiozolin

MEHA H XX Methiozoline At s} A a}

- 20104 =L =A|

- 2016HW 2= 20194 O|=, 2020 S5 =

- X|E7X| 1509 o] =AU Trojet 2 Sl ot X|&H Z7H0| A
[ |
o]

- 2021 ERED OtE 2 £ pPortfolio?] 24

I Golf Industry Newspaper :
EEN SQUARE —] pu Il\-.ﬁ’I:.E (HHLA syng'enta

SEAME 2T WHLAY BOESE RARR  2ZYw 2DAE  ZESY

MZOHE SiH|H 2 ZOMEIAF Q& A|RH EEQICT

FERIIE
‘HE|IRLEZ J4t & 2| X O|FZAF S

sl 3elelolT i S20ITA BEY
#3 Alsop 0] 2N 53 A Al2j

H2|x} 7|7} newsfm@newsfmkr E5 202001.09 184634
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V. PPO XOH MIZ=XI JHZ

= H|MEA N =KX Tiafenacil



H|MEHM XX XH| Tiafenacil

7|E 48 HXHQ etHd S XMAd 2 2EE o|FE siEE = U= F 4l H|MEdd
HZ=H|
- LUt . E|O}H| L} & (Tiafenacil)
Terrad'or® « M HYH : B2l = (Terrad or®)

p F]@:m ) - 3}t & : Pyrimidinediones

N O. —_ e
* Sj\cff Yo - 232 EA e XMl (PPO

e inhibitor)

CAS Number: 1220411-29-9
Molecular Formula : C,oH,3CIF,N;05S
Molecular Weight :511.9 g/mol

e grolcts RLe2, 'S0/ =] 7|5 F1n S5 HECHE 20|
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H|MEHM XXX Tiafenacil

A ik =9 SAl

Tiafenacil
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H|MEHM XX XH| Tiafenacil

Farm Hannong

Compounds in Development

tiafenacil, DCC-3825 K-17384

B-Amino acid

Chemical name: methyl 3-((2RS)-2-{2-chloro-4-fluoro-5-[1,2,3,6-tetrahydro-3-methyl-2 6-dioxo-4-

Chemical type:
CAS no.:
Activity:

Entry year:
Patents:
Notes:

(trifluoromethyl)pyrimidin-1(6H)-ylJphenylthio}propionamido)propionate

A uracil amide compound

1220411-29-9

An experimental non-selective herbicide

2013

US2011/0224083 (20110915, to KRICT/Dongbu Hitek); KR2011/0110420

ISO name provisionally approved in February 2013. Listed on the IR-4 programme.
Commercialisation is expected in 2015.
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(Q Quick & Post-only Action
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Combination of Novel Scaffolds
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Lead optimization procedure
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O3 2| 0| (Alltech Research) Tiafenacil Field Test
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Proposed biotransformation pathway of Tiafenacil in aerobic soil
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Tech Guide P\ Nufarm
<> Terrad'or

New knockdown spike for
broadleaf and grass weed control.

Key features and benefits:
No residual activity, short plant-backs to key crops
» No delayed sowing, maintains maximum yield potential
True grass activity
« It helps prolong the effective use of non-selective knockdown chemistry
Very fast brownout

+ Fast and effective weed control

25
40091 240 500 g/kg 12091
Active Carfenfrazone Oxyflurofen W'g"h‘;,’le" Flumioxazin  Bufafenacil  safiufenacil
Brand Hammer Striker Sledge Terrain Butafenacil Sharpen
Plant Back NIL NIl NIL 1hr 1hr 1hrto 16 wks
Rate range 15-45 ml/ha 75 ml/ha 50160 ml/ha 30g/ha 46130mb/sha 17-34 g/kg
Buckwheat - Wanw ran
(Polygonum spp.)
Capeweed
(Arctotheca e o s - - o o
calenduia)
Double

- auan »e . P . e
(Emex australls)
Fleabane (Conyza
bonariensis)*

Marshmallow
(Maiva parvifiora)

Medic (Medicago
polymorpha)
Sowthistle
(Sonchus spp.)

Stork’s-bill . P
(Erodium spp.)

Sub clover
(Trifolium wan
subterraneum)

Tares | Vetch
(Vicia spp.)

Volunteer canola
(Brassica nupus)

Wild radish
(Raphanus spp.)

wild turnip
(Rapistrum spp.)

Wireweed
(Polygonum e
heterophyilum)

aean

ey

aaw . e nan

e

Annual ryegrass
(Lolium rigidum)

Barley grass
(Hordeum spp.)

* Fleabane is a difficult weed to control, a 2 spray strategy should always be adopted, Most products above are not registered for the control.

_ NO known activity s Excelient activity
A, Some activity _ Best choice

e Good Activity
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herbicide

TECHNICAL EDUCATION BULLETIN

Hairy Nightshade Performance Summary
% Weed Control

§ § 8§

% Control
&
3

20%

Gamma@1o0z Gamma@050z+ Gamma@050z+ Glyphosate@320z+
Glyphosate @320z Glufosinate @480z Glufosinate @480z

B 14-16 DAA M 28DAA |

2019. Avg % weed contiol across 2 trials |Arroye Grande CA; Culver OR)L
AMS and a premium MSO added to all treatments. Applied 1o 3-47 weeds.

Get ready for a bigger win in burndown weed control
Introducing Gamma”, a non-selective contact herbicide for broad-spectrum weed
control in grapes.

With a novel active ingredient, Gamma delivers high levels of performance for cleaner
vineyards while protecting grapes against the threat of resistant weed populations.

Using Gamma alone Using Gamma + tank mix partner

e Effective control of difficult herbicide-resistant weed species 2 « Effective control across a hroad spectrum of weeds

Prickly Lettuce Performance Summary
% Weed Centrol

Mallow Performance Summary
% Weed Control

100%

g

§

% Control

g

<
B

Gamma@ 10z Gamma@050z+ Gamma@050z+ Glyphosate @320z +
Glyph @320z Glufosinate @480z Glufosinate @480z

B 14-16 DAA B 28DAA

2019, Avg % weed control across 3 trials (Arroyo Grande CA: Santa Maria CA; Culver OR),
AMS and a premium MSO added 10 all reatments. Applied to 34" weeds.

100%
* Faster performance than glyphosate when used alone * Stronger crop establishment to maximize yield potential
80% * Reduces reliance on glyphosate to maintain its effectiveness * Reduces reliance on older chemistry while providing
— for long-term use mode of action diversity
£ 60%
s
8
® 40% Multiple Applications Per Season Allowed
20%
0%
Gamma Paraguat Glyphosate Glyphosate ®320z-
@10z @320z @320z Glufosinate @48 0z . . .
May be applied at 0.5 to 1.5 0z/A at 2 week intervals not exceeding a total of 4.5 0z/A per year
M 16DAA M 280AA |
2019, Culver DR, AMS and a premium MSO added to all eatments, ® d
Applied to 34" weeds. ’
v ' e W 4
12 L
Wild Radish Performance Summary DORMANT  BUD BREAK 18" GROWTH BLOOM BUNCH CLOSURE VERAISON PRE-HARVEST POST-HARVEST
% Weed Control
100%
80%
T 60%
c
8
s 40%
20%
0%
Gamma @ 1 0z Gamma @0.50z+ Glyphosate @320z +
Glufosinate @480z  Glufosinate @ 48 0z
W 14DAA B 28DAA
2019. Avg % weed control across 3 trials {Amroyo Grande CA; Santa Maria CA;
Culver OR]. AMS and a premium MSO added to all treatments. Applied t 34~ waeds. 6 8
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Tiafenacil, A New Herbicide in Grapes

Posted by Marcelo Moretti, Oregon State University | December 2, 2021

Figure 1. Weed response to tiafeancil (Gamma) in research vineyard in Oregon. Nontreated control plots left, and tiafenacil (Gamma 0.5
0z/A) on the right 14 days after treatment.
Most annual broadleaves were controlled when treated at less than 5 inches tall. Suppression of Canada thistle was also noted,
but plants recovered after treatment. Grasses controlled include ltalian ryegrass (<5 inches), annual bluegrass, and other annual
grasses. In our studies, higher rates are needed for grass control. Tiafeancil can be tank-mixed with a variety of herbicides. We

noticed the best performance when mixing with glufosinate or glyphosate.
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Gowan Canada and ISK Biosciences Announce =5

INSIGHT® 339SC for the Wheat, Corn, Soybean, and
Chem-fallow Markets

29 September 2022

WINNIPEG, Manitoba, September 29, 2022 — Gowan Canada Inc., in collaboration with ISK BioSciences, is pleased to announce the
launch of INSIGHT® 339SC, a new and powerful tool for pre-seed burnoff applications in wheat, corn, and soybean in Canada. On
August 30, 2022, the companies received registration from the Pest Management Regulatory Agency (PMRA) for INSIGHT 339SC, which

will be available to farmers for the 2023 spring season.

INSIGHT 339SC is a group 14 herbicide powered by Tergeo® which is a new molecule discovered by Korean agrochemical company
FarmHannong and has been jointly developed by Ishihara Sangyo Kaisha, Ltd and FarmHannong globally. INSIGHT 339SC provides

rapid and effective pre-seed burn down of important broadleaf weeds like kochia, redroot pigweed, common lamb's quarters, and wild

buckwheat, As a tank-mix partner with glyphosate, INSIGHT 339SC provides a valuable alternative mode of action important to western

Canada.

"Managing weed resistance continues to be a core value of Gowan Canada. Our research tells us that INSIGHT 339SC's high level of
activity on broadleaf and grassy weeds will be a valued addition to any herbicide resistance management strategy in the future,” says

Dale Ziprick, Product Manager for Gowan Canada.

To learn more about INSIGHT 339SC, contact your local Gowan Canada Sales Representative. Always read and follow label directions.

70



H|MEd M HZH| Tiafenacil (E2tE) =X 22

DIGITAL CHANNEL  PRODUCTS v CROPS v TECHNICAL CONTENT v ABOUTUS v

Terrad'or @

**Final registration phase

Guardian of the productive system in

the management of resistant weeds
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Management of resistant weeds in soy pre-planting Main weedls controlled by Terrad'or ©
Recommendations for product application in soy crops in the pre-planting Crops Target Dose
management.

e i ey S : P
ME\I"IQQGITIGI'IL of resistant weeds in Corn Pl G'|3|E1I'|LII'I_CJ Soy and Corn
Recommendations for product application in corn crops in the pre-planting
management

Digitaria insularis

Eulesine indica

Lolium multiflorum

Commelina
benghalensis
Zea mays Follow the
recommendation of
Amaranthus sp. i
doses according to
. ' the information
Bidens pilosa .
present in the
) roduct leaflet.
Glycine max &
Ipomoea sp.
Spermacoce
latifolia
Conyza
bonariensis
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