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Aqguatic Herbicides —
' specifically formulated for use in water

o Approved for aquatic use by EPA '
« Washington imposes additional co;lstraints
* Applicators must be licensed by WSDA
* Applicants must obtam coverage under a NPDES
permit e 7

14 Ecology requ1f‘e; notification and po‘}ng befd’Fe/
treatment; addltlonal mltlgatlon to protect rare,
. threatened: orfénc!gyr}gg_red species. '
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Ecology issues permits for 12 herbicides and 3 algaecides

Herbicide | Trade name(s) ___|Selection ______|Formulation ____

Glyphosate
Fluridone
2,4-D
Endothall
Diquat
Triclopyr TEA
Imazapyr
Imazamox
Flumioxazin
Penoxsulam
Carfentrazone-ethyl

Bispyribac-Sodium

Rodeo,AquaMaster,
Sonar, Whitecap
AquaKleen, Navigate
Aquathol, Hydrothal
Reward

Renovate, Garlon
Habitat

Clearcast

Clipper

Galleon SC

Stingray

Tradewind

Broad spectrum
Broad spectrum
Selective — dicot
Broad spectrum
Broad spectrum
Selective — dicot
Broad spectrum
Selective — monocots
Broad spectrum
Broad spectrum
Selective — grass sp.

Selective — dependent

Systemic
Systemic
Systemic
Contact
Contact
Systemic
Systemic
Systemic
Contact
Systemic
Contact

Selective




vecide | bwoswre L ndvamages | osadanages

Glyphosate
Fluridone
2,4-D
Endothall
Diquat
Triclopyr TEA
Imazapyr
Imazamox
Flumioxazin

Penoxsulam

Carfentrazone-ethyl

Bispyribac-Sodium

30-60 days

18-72 hours

12-36 hours

12-36 hours

12-60 hours

NA

45-90 days

Few label restrictions, focus spray
to target plants

Low dose req., few label
restrictions, submersed sp.

Inexpensive, fast acting

Rapid action, limited drift, good for
spot treatments

Rapid action, limited drift,

Fast acting, spot treatments,
selective - EWM,

Slow acting, emergent sp., focus
spray to target plants

Rapidly taken up, growth inhibition
w/in 24 hrs.

Fast acting, best early in season,
limited biomass

Immediate growth inhibition,

Slow moving water bodies,
emergent and submersed sp.

Selectivity = by adsorption,
translocation & metabolism

Slow action, no submersed control,
repeated app. needed

Long contact time, slow acting 6-12
weeks, not great - spot treatments

Public perception, 2,4-D ester not for
use in salmon bearing waters

does not impact below-ground
biomass, short term

# below-ground biomass, short term,
# turbid water, algae bloom

# on water body with outlet or
moving water

Not for underwater sp.

Light dependent, # on water body
with outlet

Need 2" “bump” treatment to
maintain concentrations

Not for water body w/irrigation

Need 2" “bump” treatment to
maintain concentrations




Determining method and herbicide:

Condition of the system — monoculture of invasives?
Invasive species of concern? Rare species in area?

selective vs. broad spectrum / contact vs. systemic

Water body conditions — flowing, inflow, outlet?
contact time - short (12-36 hrs) vs. long (30-60 days)

Used for drinking water, recreation? Rare species?
persistence and safety factors
other restrictions from Ecology and WDFW



Class A
Submersed and Floating Aquatics and
Emergent species

* hydrilla (Hydrilla verticillata)
» flowering rush (Butomus umbellatus)
 variable-leaf milfoil (Myriophyllum heterophyllum)




eImage by:
*Robert Videki

hydrilla, waterthyme

Distinguishing features include:

e Presence of tubers (.2-.4 inch long, off white to
vellow, pea like structure buried in sediment)

* Leaves in whorls of generally 5 leaves per th e

e Serrations or small spines along leaf edges Vs X
e Midrib of leaf often reddish when fresh '9 i

UGA5274077



Hydrilla, Pihpe/LucemewLakes, 6/24/03

 Production of turions on stems
and tubers at the end of roots,
mainly in the spring

e Female flowers with 3 translucent
small petals, attached at leaf axils,
float at surface

e Male flowers have 3 white to red
narrow petals

Hydrilla,"Hydrilla verticillata”
Distribution 2011

e Spreads primarily via rhizomes,
stolons, tubers and turions

e Stem fragments with as few as
2 nodes or whorls of leaves can
produce a new plant

* Fragments of rhizomes and
root crowns can also produce a
new plant!



hydrilla, waterthyme

Control options:

e diver hand pulling

e benthic barrier

e biocontrol — (Hydrellia sp., Bagous sp.)
e Fluridone (systemic) (broad spectrum)
e Endothall (contact) (broad spectrum)
e Diquat (contact) (broad spectrum)

e Penoxsulam (systemic) (broad spectrum)

Cat. No. 09
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HYDRILLA

IF YOU SEE THIS
PLANT, CALL:
2196-6519




Flowering rush, Butomus umbellatus
.Ima‘éé't:Yf,Bé?rLEg_lez_r -.\_; - ‘1
Native to Europe, Asia anc
Former pond ornar

Submersed or e
freshwater, pe

Stout rhizome

Leaves subm iy QoA
to 3 feet VP A
Leaf blades t {

flattened dista
Can have twisted



Flowering rush

 Umbellate pink flowers with 3 petals and
3 sepals

* Hard to find when not flowering
— Sporadic flowering

e Distribution

— freshwater shorelines and riverbanks and in
standing water, irrigation canals and ditches

Flowering Rush,"Butomus umbellatus"
Distribution 2011



Control options:

e hand pulling
e biocontrol — (CABI research)
e herbicide?



Variable-leaf milfoil
(Myriophyllum heterophyllum)

*Parsons

e Broad leafy emergent bracts
e Submersed leaves outside whorls




Native water-milfoils

whorled watermilfoil
(M. verticillatum)

L By
western watermilfoil Andean watermilfoil

(M. hippuroides) (M. quitense)

northern watermilfoil

(M. sibiricum)
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Distribution 2011

Whatcom | \ [ |

ik i r‘ :!JendOlei!e

Skagit Fern
’ Y Stevens

Control options:
e hand pulling

Kittitas

% — e Diquat (contact) (broad spectrum)

e 2,4-D granular (systemic) (selective)

L | mir. e Triclopyr TEA (systemic) (selective)

Infested Acres
[ No known infestations

[ 10c-1000
B o0

[ no datz or insufficient data
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Class B
Submersed and Floating Aquatics and
Emergent species

e Brazilian elodea

e Eurasian milfoil

e parrot-feather

e fanwort

e water primrose

e vellow floating heart

e purple and garden loosestrife

e common reed




Brazilian elodea (Egeria densa)

Usually 4 leaves/whorl

flowers ‘showy’, 3 white
petals ~ % in long. Only
male plants in U.S.

Rooted at the bottom, up
to 20 feet

Found in still and flowing
waters, lakes, ponds,
streams




Egeria densa Class B designate locations

Noxious Weed Control Regions 2012

Brazilian Elodea, "Egeria densa” =
Distribution 2011

Will be a "Class B designate" in all lands lying Y
within:

Brazilian elodea, Egeria densa

eregion 1, except Grays Harbor and Pacific counties
eregion 2, except Kitsap and Snohomish counties

*King County of region 2, except lakes Dolloff,
Fenwick, Union, Washington, and Sammamish, and
the Sammamish River

eregion 3, except Wahkiakum County Ly

Infested Acres

] Skamania | -

| Clark l L= e =t
! A N o W

eregions 4, 5, and 6




Brazilian elodea, Egeria densa

How to distinguish from native
elodea:

e Larger, more robust and bushy
than the native E. canadensis
(waterweed)

e 1-3 cm long in whorls of 4-8
around the stem

e Bright green leaves

» Stems reach the surface of water
forming dense mats

e 18-25 mm white flowers with 3
petals, rise above water surface

e Waterweed smaller and has 3
leaves per whorl, each leaf less
than 1 cm long

Native elodea
@ 3 whorls per node



http://biology.burke.washington.edu/herbarium/imagecollection/imagelarge.php?ImageNumber=4732&TaxonID=2168&SourcePage=taxon&

10NS

Control opt

e hand pulling

e Diquat (contact) (b
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Eurasian watermilfoil g
Myriophyllum spicatum
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Eurasian Watermilfoil, "“Myriophyllum spicatum" e
Distribution 2011

Legend

Infested Acres

Na kneram infestmtians

13 0F insuficienn dats




ldentification of Eurasian milfoil

4 leaves per whorl

14 or more lea

leaves more
outline

collapse more
of the water




Eurasian milfoll

northern milfoll
lophyllum sibiricum)




Control options:

o diver hand pulling
e benthic barrier

e biocontrol — (North American weevil — Euhrychiopsis lecontei)
e 2,4-D Amine & Ester (systemic) (selective, dicot)

e Fluridone (systemic) (broad spectrum)

e Endothall (contact) (broad spectrum)

° Diquat (contact) (broad spectrum)

° Triclopyr TEA (systemic) (selective, dicot)

e Penoxsulam (systemic) (broad spectrum)

( Bispyribac-Sodium (systemic) (selective, differential metabolism of sp.)




Parrotfeather, Myriophyllum aquaticum

Bright green, fir tree like
emergent leaves and stems

Leaflets arranged in whorls of 4-
6 around the stem in feather like
arrangement

Only reproduce vegetatively
No tubers or turions

Spreads exclusively by plant
fragmentation and does not
auto-fragment

Tenacious rhizomes allow for
spread via boats and trailers
even long distances




Parrotfeather, "Myriophyllum aquaticum"
Distribution 2011

Whatcom

Okanogan
Stevens

Clallam

Chelan

Lincoln

Legend
Infested Acres

No known infestations
Klickitat

[ 100-1000

[ no data or insufficient data

Updated: 9/23/2011




Ya kima

Control options
e hand pulling
e 2,4-D Amine (sy
e Diquat (contact) (bro
e Endothall (contact) (broac
o Triclopyr TEA (systemic) (selective, broad-leaves)
e Imazapyr (systemic) (broad spectrum)



fanwort

(Cabomba caroliniana)
submersed leaves fan-shaped,
opposite, on stalks

small floating leaves arrow or
diamond shaped

showy flowers
3 white petals
3 similar sepals
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Fanwort, "Cabomba caroliniana" Updated: 9/16/2011|
Distribution 2011

K e v 3 f |
N ¥ TE8 _ _ r NS

i . 2 1 E' L |
-l, ; -li ¢ ‘ i lnd QOreille

| stevens
s A e T p. \

e

T \
L-LkGar'ia‘iji_\]l,,_,L
“‘=.

£, e % ! J ™ Franklin
F i A 5 il Wahldaky - Columbia | i
- U e e, Legend L . Cowlitz \ a \ ﬁ
i, : : ) i i lnfesiedA:res Skamania SR
¥ = ‘»"\.{:_ Mo known infestations e
- ; e > tat
3 o /| Present but extent unknown

P ‘3 Clark
L : ~ i
Yt < x|
fanwort
Cabomba caroliniana - 100-1000
Photo by Jeff Schardt
© 2009 FWC Invasive Plant Management Section . [ 1000

[ ] no data or insufficient data

Control options:

e hand pulling

e Diquat ?

e Fluridone? (systemic) (broad spectrum)

e Endothall? (contact) (broad spectrum)
e 2.4-D7?



water primrose
(Ludwigia hexapetal

e native to Sout

e young leav
mature le

e 5vyellow



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=KL1UPFso7Y_LJM&tbnid=gB8_H-rd0lyGgM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.cal-ipc.org%2Flandscaping%2Fdpp%2Fplantpage.php%3Fregion%3Dstate%26type%3DAquatic%2520plants&ei=xhxwUv_oMoidjAKC7oGwDQ&psig=AFQjCNEoOxA1Z0pjR7dKtiSy_a2PxzfPrg&ust=1383165510904303

Control options:
e hand pulling

= e 2,4-D Amine (systemic) (selective, dicot)

e Triclopyr TEA (systemic) (selective, dicot)

Water Primrose, "LudngIa hexapetala" Updat:d:slzsflﬂﬂ;
Distribution 2011
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Yellow floating heart
(Nymphoides peltata) &
* Flowers on stalks that rise a few
inches above the surface

* Flowers an inch in diameter

e Five petals per flower with a
distinctive fringe, arranged like the
SpO kes Of a Wheel : Yelloi.'v. Fléating Triggi;ﬁ/g&pggﬁespe/tata"

 Heart shaped leaves on long stalks

e Leaves have slightly wavy margins
and purplish undersides

*Image by: Jen.Parsons

: -
Native look-alike species: 3
~ 77N
Nuphar polysepala = ﬁm 4 .
(spatterdock) :-j g S =
- .
o) e



yellow floating heart
(Nymphoides peltata)

Control options:

e hand pulling

e 2,4-D Amine (systemic) (selective, dicot)
e Diquat (contact) (broad spectrum)

o Triclopyr TEA (systemic) (selective, dicot)

vellow floating heart




Purple loosestrife, Lythrum salicaria

Perennial herb witf
square stems, 2-€

Leaves opposite
whorl of 3, lanc

Flowers in den

eJenn And[é_gs,,WSU I;x'eén' jon -
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Loosestrife, Purple, "Lythrum salicaria”
Distribution 2011

Purple loosestrife R

 |n wetland
environments including
ponds, rivers, meadows,
roadside ditches,
gardens and irrigation
canal

e Thrives in both
freshwater and brackish
water




Control opt|

e Biocontrol - Ga
transversovittatus a

e Imazapyr (systemic) (b
e Glyphosate (systemic) (broad spectrum)

e Triclopyr TEA (systemic) (selective, dicot)
e 2,4-D (selective)

la, Hylobius



Common reed, Phragmites australis

e Large perennial grass with

creeping rhizomes

* Stems are woody, rough, Sl S
AT ) ap EROWNG S (IS < 51T O
hollow and can reach 12 ft+ % ="« a7 28

* Leaves are alternate, lance- 43
shaped and 8 to 16 inches long A, A N
and 1/5 -1.5 inches wide | ey

o g

GOMN Aunod Bue -




Common reed, Phragm/tes austral/s

Feathery, plume-like
inflorescence (panicle)

— crowded, silky-hairy spikelets

Typically found in or near
wetlands

Habitats: disturbed and non-

disturbed sites that hold water,

including roadside ditches and
depressions, ponds, irrigation
canals

Invasive and native form

Common Reed inon-native ge
Distribution 2011

notypes), "Phragmites australis”

YOUONBFFT. < . % SN

Bale



Native vs. Invasive Form

Less bushy Invasive

. Invﬁve '
¢ White leaf collar

° ThickEVein

e Fewer Leaves

e Lighter Color Leaves
(yellow-green)

* Less bushy flowers

* Tends to drop leaves
during winter

*Meadows and Saltonstall 2003. Native Phragmites. Personal Com aunication






Class C
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curly leaf pondweed
(Potamogeton crispus)

e submersed

e wavy, serrated leaf me
parallel sides

e bur-like turions

et
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-

—
.
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UGA5269048



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=wILvK_6N7oE-pM&tbnid=-dS48_45nd4jwM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fdnr.wi.gov%2Ftopic%2Finvasives%2Ffact%2Fcurlyleafpondweed.html&ei=XTxwUpmwIMX5iwKBz4DQDA&psig=AFQjCNGUWaYpSKVhvhNMxi9pEwMxqo4kFg&ust=1383173597564866

Curly-Leaf Pondweed, "Potamogeton crispus” e

Okanogan

Legend
| Infested Acres
[ No knawn infestations

UGA5269050|

[ o data or insufficient data

Control options:

e Fluridone (systemic) (broad spectrum)

e Diguat (contact) (broad spectrum)

e Imazamox (systemic) (selective-monocots more sensitive)
e Endothall (contact) (broad spectrum)

e Flumioxazin (contact) (broad spectrum)


http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=IarBKmLmx1JENM&tbnid=qgz8DCIzdnIDQM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.mtweed.org%2Fcurlyleaf-pondweed%2F&ei=YjpwUr3gBuGdiALwooDACg&psig=AFQjCNHS9bNMTgGIg78FctkAt4oPV-nRMw&ust=1383173090159928

fragrant waterlily
(Nym orata)

e Large, show
e almost circ
e Stem atte
e undersid

1
ft to stem



http://www.kingcounty.gov/~/media/environment/animalsAndPlants/noxious_weeds/imagesD_G/fragrant-waterlily-infestation-CottageLk.ashx
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=GpkTZMnHOS_4FM&tbnid=Y1srWjiqg9PyeM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.wildflower.org%2Fplants%2Fresult.php%3Fid_plant%3DNYOD&ei=Mz5wUpmFNsrHigLI0YCYAQ&psig=AFQjCNHE19m_sHGt6l7iwTpdpWuWcV_Zlg&ust=1383174067932685

Fragrant Water Lily,"Nymphaea odorata”
Distribution 2011

Control options:

e Harvesting

e Diguat (contact) (broad spectrum)

e Glyphosate (systemic) (broad spectrum)
e Imazapyr (systemic) (broad spectrum)

e IMmazamox
e 2,4-D



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=doLucfaiQF4vDM&tbnid=L2SBgap7JP8hYM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fen.wikibooks.org%2Fwiki%2FWikijunior%3ASummer_Flowers_of_Northern_New_England%2FNymphaea_odorata&ei=Vz5wUvX4EcqDiQLRjoDIBA&psig=AFQjCNHkmgDj9MD29gF-eXRMW_Fhc6EBbw&ust=1383174103364572
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=J2OvY2o5hKpnkM&tbnid=Scizka8RXTsJcM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FNymphaea_odorata&ei=kT5wUuSzM5CxigKGoYGYAw&psig=AFQjCNEY0nVRjcZrjw7QiOhb_9hus-8xuQ&ust=1383174161932748

Yellow flag iris
(Iris pseudacorus

20[I2/041105



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=f8X2b957JVhziM&tbnid=59zGhVocTsg0jM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.floridanature.org%2Fspecies.asp%3Fspecies%3DIris_pseudacorus&ei=fzVxUvKEMuaYiAK2oIDACQ&psig=AFQjCNHuD6wLLohQZEYXS9_9itow2pxTXw&ust=1383237375857076

Control options:

e Pulling / digging

e Imazapyr (systemic) (broad spectrum)

e Glyphosate (systemic) (broad spectrum)
e 2,4-D Amine (systemic) (selective, dicot)

Yellow Flag lris, "Iris pseudacorus”
Distribution 2011

L


http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=jQn2uPe5Qh_PFM&tbnid=pg521SgAbs6XFM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.paradisegardentx.com%2Fplanters.html&ei=3zVxUrjlNMOyiQK2xoCwBQ&psig=AFQjCNFEpETF1ifXD2humpTpREU5zvswuQ&ust=1383237471906340

Non-chemical control options

m Advantages Disadvantages Systems used

Dredging mechanical sediment  long term results  very expensive, shallow small
removal non-selective ponds/lakes

Drawdown de-water effective, environmental man made small lakes
depending onsp.  impacts, non-
selective

Benthic barrier material to cover effective, last expensive, small around docks, boat
plants several seasons scale, nonselective launches, intensive use,
small areas,

Hand cutting/pulling tools or hand pulling selective labor intensive, localized areas or sites
expensive with few populations

Harvesting mechanical cutting , removes biomass  expensive, highly infested sites with
collection sediment issues, little native populations
short term, non-
selective

Diver suction harvester ~ vacuum lift for entire selective, few slow and costly localized areas or sites
plant sediment issues, with few populations
longer term

Rotovating cultivator on long intermediate sediment highly infested sites with
arm, tills sediments results suspension, spread little native populations
fragments

Biocontrol insects, fish, selective, long expensive heavy, expansive
pathogens term infestations




For more info

Aquatic Plant ID

— An Aquatic Plant Identification Manual for
Washington’s Freshwater Plants; publication # 01-
10-032; 360-753-6820

— Aquatic and Riparian Weeds of the West by J.
DiTomaso and E. Healy. 800-994-8849

— http://www.ecy.wa.gov/programs/wa/plants/man
agement/aqua028.html




Remember to decontaminate!
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