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o Thie <<m< a _umm,m_n_n_m impacts the
gom:m_j_nm_ processes responsible for its
iiecon plant growth

= k__,:_u_< put. The process by which the
= ﬂ_u_n_n_m controls the plant




DOALL HERBICIDES HAVEANHE &

SAME MODE*OF ACTION??
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SRhEreae many different modes of action

D jn@ﬁm:ﬁ modes of action can have a profound
fif fnﬁ on how and when certain herbicides are

-

4:m< can also have a significant effect on how
~well the herbicide controls the target vegetation

~e Some modes of action can be incompatible with
another and vice versa

® The use of the same mode of action over time
can lead to herbicide resistance
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EOZ 505 ACTION CAN HAVE SIGI mH__m_Hﬁ}Z._.

mn._.m ON REFORESTATION ACTIVITIES

- — RS T T — l

o i _%53@ oﬁ m_u_u__nm:o:
o ,.a_ﬁ@__ of application
9 Lz eed! for adjuvants or other herbicides

. l.l.l_ll
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= ..-..;w@ﬁm:o: of herbicide products to avoid
iiﬁmm_mﬁm:nm

- e[t is important to understand how
herbicides work to maximize the efficacy
and efficiency of your vegetation
management program!
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S e m_ GERtootabsombed)hembicides,

A D_mm"m_ to soil before weeds are present and are
_ﬁ,m_Am: Up by plant roots

_:@XmN_:o:m (Velpar DF), Atrazine (Aatrex),

anade F

-

Illl_. l..l...l. h%ll.

==0" h@& mSm@maw (foliar or stem absorbed)
~ herbicides
—Applied to plant leaves or stems

—Triclopyr (Garlon), Chopper (imazapyr), Accord
(glyphosate)




ERMINOLOGY % o

ammitm\ herbicides = can nosqo_ plants with
OORabSOPHEMMEMEMEISEINSEI LGRS
ﬂi_m_%__ﬂmu:m\ aminopyralid (Milestone), hexazinone
1._.@_.\@_8_\ Velossa)

J %3&& herbicides - controls or suppresses

: ._wt:,_Omﬁ plants on contact (not residual)

— paraquat

| _w -0 @\&ms\n herbicide - will move throughout the
plant in the xylem or phloem
— Triclopyr (Garlon), aminopyralid (Milestone),

clopyralid (‘Transline), imazapyr (Chopper),
glyphosate(Accord ), 2,4-D




L IERMINOLOGY

J \.\mG\QQm \Nm.m E:nm

|__=,H.—J...fb_
_,m_@ﬂogcnm _no__oé_:@ meOmc_\m 8 a n_Omm of jm_d_n_qm
:@.__\_\:m__< lethal to the wild type. In a plant, resistance
may/be naturally occurring or induced by such

e

- _.ﬁmn::_mcmm as genetic engineering or selection of

“Variants produced by tissue culture or mutagenesis."

\.\m\b\mﬁm Jolerance

—“the inherent ability of a species to survive and
reproduce after herbicide treatment. This implies that
there was no selection or genetic manipulation to
make the plant tolerant; it is naturally tolerant."

Source: Weed Technology 12 (4): 789. 1998




é ] L. _<_OUmm. OF ACTION DOR WE
HA _w><>:|>_wrm IN _uoxmm._.m<3

JALS _::__u_,ﬁo_.m Amnmﬁo_mnﬁmmm m<:§mmmv
) P oﬁom§§mm_m inhibitors
o8 %Q @linhibitors (protoporphyrinogen

—
s

= Oxidase)

P of el ®

w mﬂoéﬂ: Regulators
"o CBI's (cellulose biosynthase inhibitors)

e EPSP inibitors (5-enolpyruvylshikimate-3-
phosphate)




SMfiiezapyr (Chopper/Arsenal)
— I _aa_m@__:o:m family
> Sullf .3@883 (Oust)

= ;c:no:<_c_‘mm family

u.__....q

Zmﬂmc_dﬂc_,o: (Escort — Not in Ca)
= mc_ﬁo:<_c_.mm family

-® -vm:oxmc_m_,: (1/2 of Cleantraxx)
— triazolopyrimidine family




,/_ __ZIHmH._.O_Nm IN-FORESTRY*™

SRtk YAUSIEnZymeNniplantsiiesponsitlesfor
w._m E.Emgo: o::ﬂmmmmmm::m_m3_:omn_gm<m_5m

laitidine m_,_a iseleucine

. et

Sal sa%@__m_\ activity

1..__.___,_,\@ atithe growing meristems
- ..,w.<m2 m<m,ﬁm3_n herbicides and highly translocatable
o Tend to be highly effective herbicides
- ® Plants can develop resistance (perennial ryegrass,

Russian thistle)
e \/ery compatible with EPSP inhibitors




ALS INHIBITOR SYMP
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3 _@a:._” _5_3___%8 Of 00L&

0 ,@@wﬁ%m:s@
Chiloiess

= {,ummB_:m_“ bud necrosis =& |
1%...,_.___;_@ leaves, “witches  LEA IR p.w;_wi.-éiw_w

- broom”

J m_o? whole plant necrosis
(2-4 weeks)




5 Tyoiezlf ,___amNm_uﬁ _
c_b:,_,m@m enipine .

i_L‘uﬂ..

Severebud and

= % mm;_m stunting




Om<z._._|_mmHm HZIHmH._.QZ,m INi.
F .. FORESTRY

ORI E) @@_:o:m A<m__um_\ Df, <m_0mmmv

,_mm__:m (Aatrex)
-@_”j hexazinone and atrazine are in the

| wﬁ_\_mN_:m herbicide family




o} 30251 ESIS INHIBITORS INj.
FORESTRY

)l o_ﬁm photosynthesis'in plants by disrupting

tnie _._b___f Reaction (the light dependant transfer of
mﬁs@q@:m by chloroplasts that results in the
Siberation of oxygen)

.‘ S
..._....rl

= m_B_u_< put, the plant cannot make food for itself

ll._ri.ﬂl..u..ll.. I.....___.-,_l..l.. AT

wﬁmt. ‘Mainly soil active with limited foliar activity
=0 ‘One of the oldest modes of action
e Symptomology is slow to appear.

e Symptoms rapidly proliferate with heat stress




SYMPTOMOLOGY OF-PHOTOSYNTHESIS
SSSINHIBITING HERBIGIBES™ %

Sleiloresis of the

I ,w._

0) _am.__.__ﬂ__mm<mm
fconcentrated

..-lll-lﬂr lll.

— _—

....,:mﬂ@c:n_ the veins

u ‘‘‘‘‘ :_n: remain
@_\mm:

® | ater necrosis of
the leaves & plant




HEXAZINONE SYMPTOMSION PINE

e
SRINOLE] _@_.92_,__:@ of

ﬁw;_mm firom the tips
Emﬂ@___

Lui_mmw_n hexazinone

Hunw P_:EJ\

— o/ [ncreases rapidly with
‘heat stress

?_._, ..l.f

1_ h.... .g ,.. m.ﬂ. n_..f.n_ m_m.w_ Mn:oﬁ:_m #nm__ M._Wiﬂ;.ﬁ .h."_n




SSCEPSP.INHIBITORSH

S¥Glphosate (Accord XRT II, Razor,
Bliccaneer;, etc)
B=iGlycine family




EPSP-INHIBITORSH

=l T e T

ECr_@@_n mn.n_o: IS <mﬂ< similar to ALS inhibitors

J Q:mﬂ@_m plants _uw\U Inhibiting the enzyme EPSP
Whiehfisiresponsible for the production of three
ESsential aromatic amino acids (tyrosene,

Sthyptophan and phenylalanine)

= E8-Exiremely systemic and highly translocatable
o-Non selective herbicide
—-e ,<<o_‘_Am extremely well with ALS inhibitors
~® Foliar activity only
e Also prone to resistance issues (Italian ryegrass,
marestail, hairy fleabane, etc)
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@xo,\ﬁz REGULATORS.ING
B FORESTRY™

SRR .._03\_‘ Amm_._os 3, mm_\_o: A c_:\mv
ﬁma_:m framily

Wl ;,..

—

. - -H._.
.u..-..l.l.l..ﬂl

mo._%ﬁm_a (Transline)

.Lnluﬂ..n.

it 1. wi
e
H...III..I

-~ — Pyradine family
e >3_son<_‘m__n_ (Milestone)
— Pyradine family

e Furoxypyr (Vista)
— Pyradine family
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.3 iegulator herbicides tsed in _noﬂmmf\ are ﬂm_nm:mn_
mthetic auxin type herbicides

| g@m | ,;_B_n the growth regulator effect of naturally
Eeelnglauxin in plants

B[l extremely small doses, they can stimulate plant

-.T@Eé,% at normal use rates the cause rapid cell wall
n\hl =~ expansion and death.

l?mSEE_\mmc_mﬁo_,mUmm_nm_:\nmcmm%mU_ms:om_,oé_ﬁmm__n
- todeath

- & Symptoms are obvious for growth regulators including
twisting and curling of leaves and stems.

Some growth regulators can hinder other herbicides
activity on some species when tank mixed (i.e.
glyphosate with triclopyr or 2,4-D on deciduous brush)

R




L SYMPTOMOLOGY OF PLANT GROWTH
REGUIATIOR, HERBIGIDES

=

SMETiSematic tissues

SH=liast \
Bisting,
= clipping, and
= ...u.mﬂﬂ__:@ from
=
-uneven cell

- growth
e Stem cracking

o

. = == ]

2,4-D drift on grapes




WSYMPTOMOLOGY OF PLANT,
GROWTHREGULATORJHERBICIDES®

‘,i:k

byt

Sy
>
il
o
i

*iig .;3\:-..

"
T 3

1'; .??'-"

nat il LY

-.._u_# 3 ::.“_.mmnmn_ ANVWo_::n_:_u
v-.o Awu N h.._u ?5 mm_._o_.. 3A ﬁmv




i

SUENS o) 511

UIA0e
MISTON(e

pue buns
JNId FEERHAN

o

-

.
=
13
-
%S
2
O
O
m
O
>
=
=

)

NO




PPONNHIBITORS IN-FORESTRY "

- | . ot e e .l

0 @V,ﬁﬁ_.._.@_o_\_nm: (1/2 of Cleantraxx, Goal,

Eoaltender

ﬂ@%:m:ﬁ ether family

e gl




_.PPO INHIBITORS IN FORESTRY™

..I.r.n

Tt e l.t

o |PPO) Inlllelieels no:qo_ plants by _3:_9#_3@ ﬁjm _u_uo
Lau<3@ preduced in the chloroplast that is needed to
plieduce PPIX which is a precursor molecule for

aa_@_.@mjs_ needed for photosynthesis and heme needed
Pelectron transfer chains

e T .-r.n

=9 ﬁ_,_m< alse destroy lipids and protein membranes which

—
.r.-h.lu Eog —
oy

= “cause cell'leakage and drying of plant tissues

~ o Symptoms include necrosis of leaves and stems
~e Foliar and soil activity
e Activity increases with light, temperature and humidity
® Generally controls annual broadleaves and some grasses




PR, ZIHmH._.O_N SYMPTOMGLGY..

LL,,(\E_P@Bm develop'very. n_c_n_A_< Q.m<<
loUISkercouplerafidaysms
AeliVityAindicated by initial water
EPakediappearance on foliage;

C_ ewed by rapid wilting, “burning,”

= ﬁ fispeckling, browning and
_ummn_cm:ﬁ death.




BCBI'S IN.FORESTRY"

..t.-_l.. :
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SMiydaziflam (Esplanade F)
=Eliorealkyltriazine family




mmﬂm IN FORESTR Y.

J ﬁa@ :mémmﬁ mode Qn mnﬁ_o:

BRI aZitlamlis the most active CBL found to date.
SEPiEdominantly pre-emergent activity
SRIRhIbItS crystalline cellulose depostion in the

. _a_m:ﬁ cell wall affecting cell wall formation,

.__,,\_m_o: and elongation
= — Meristems

a. .-ﬁhxum:a_:@ cells

~ — Growing roots

® Cellulose synthesis process is complex and still
poorly understood

e |ittle or no effect on mature leaves and tissues




CZOm_Nm._.>Z_u Immeﬁm@m MODE..
OFACTION??

oM (_._m@ _u.wﬁ SPPLEScrptionstancfget betterrrestlts™
(aco) ?.nm_:\ too!)
L%@__mg@__.occ of weeds will be susceptible?
Bliowican you maximize application efficacy?

= \Fed to know what symptoms to look for when

I..,!..J.I.. Y

= a55essing performance ISsues

~ o Enables recognition of typical symptomology to
“evaluate or diagnose plant injury

® Need to manage to avoid herbicide resistance
® Determine compatability
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