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To: "Eschberger - DNR, Amy" <amy.eschberger@state.co.us>
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Good afternoon, Amy:

Per our phone discussion early today, please see the attached Weed Management Plan and Wildlife Mitigation Plans for
the Young Ranch Resource Quarry. These items are mentioned in our December 20, 2021 dated Preliminary Adequacy
Response questions #45 and #63, respectively.

Kindly let me know when you’ve received both files. We look forward to receiving your second adequacy review and hope
these plans can be included in that process. Thanks for taking my call today and | hope you have a lovely weekend.

Note — this is 1/2 emails as the files together are too large to send via email.
Cheers,

Katie Todt
Senior Consultant
Lewicki and Associates, PLLC

(314) 704-4505

L Lewicki & Associates
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1.0 INTRODUCTION

The proposed Young Ranch Resource (Project), located on the north side of I-70 and east of Idaho Springs
in the counties of Clear Creek and Gilpin, Colorado encompasses approximately 469.7 acres that has been
slated for an aggregate mine. The mine, with an approximate 100-year lifespan, will be used to supply the
Denver metro area and surrounding Colorado and regional markets with crushed stone and other
aggregate products. With the current anticipated upward trend in economic activity and increasing
population of Colorado, the Project will be a necessary resource to supply the region with a variety of
aggregate products that are in high demand now and in the future. The mine will be developed in 5 phases.
Phase 1 will expose 15 acres, Phase 2 will expose 61 acres, Phase 3 will expose 123 acres, Phase 4 will
expose 63 acres and the 5™ and final Phase will expose 59 acres. Significant ground disturbances
associated with mining activities provide ideal conditions for the establishment and spread of noxious
weeds. This weed management plan (Plan) has been developed specifically for the Project to identify and
control noxious weeds during the life of the Project.

2.0 PURPOSE

The purpose of this Plan is to implement early detection protocols, define containment strategies and put
into practices control measures and monitoring to minimize the spread of noxious weeds during Project
operations and reclamation activities. The Plan will follow an integrated management approach which
entails planning and implementation of a coordinated program utilizing a variety of methods for
management of noxious weeds. This Plan will inventory and provide a summary of the location, type and
density of noxious weeds identified within the Project Area as well as control measures employed. The
Plan is to serve as an on-site reference manual and documentation of weed conditions and control
measures throughout the life of the Project.

Earth-moving/disturbance activities are anticipated throughout the life of the Project and include the
construction of mining facilities, access roads, stormwater drainage systems, restoration of mining phases,
and the overall aggregate mining processes. These main activities have potential to spread weeds
throughout the Project Area. The method by which weeds spread must first be understood before control
measures can be implemented. Weeds can generally spread through the following four pathways.

1. Soil disturbance - when soil and existing vegetation is disturbed it creates an opportunity for
weeds to move into an area left open or for seeds in the soil to be exposed and germinate.

2. Contaminated materials - Weeds often are introduced unintentionally as contaminants in seed,
soil, hay, or revegetation materials. This includes weed seeds and plant fragments that can become
lodged in or on vehicles and equipment. Seeds also move easily by becoming attached to clothing,
shoes, and other personal gear.

3. Animals - Pets, domestic livestock and wildlife may spread weeds when seeds attach to their coats
or through their droppings.

4. Environmental - Wind, water, and soil can move seeds and plant fragments.
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3.0 COLORADO NOXIOUS WEED LAW

Per the Colorado Secretary of State Administrative Rules 2 CCR 407-1 Rule 3.1.10 (6) “methods of weed
control shall be employed for all prohibited noxious weed species, and whenever invasion of a reclaimed
area by other weed species seriously threatens the continued development of the desired vegetation”.
This Plan will assist the Project to adhere to the 2003 Colorado Noxious Weed Act and local ordinances.

The Colorado Noxious Weed Program (Title 35, Article 5.5) requires control of 76 plant species designated
as noxious weeds. The Department of Agriculture defines noxious weeds as “an alien plant that has been
designated by rule as being noxious or has been declared a noxious weed by a local advisory board and
meets one or more of the following criteria”:

e Aggressively invades or is detrimental to economic crops or native plant communities

e s poisonous to livestock

e Is acarrier of detrimental insects, diseases, or parasites

e The direct or indirect effect of the presence of this plant is detrimental to the environmentally
sound management of natural or agricultural ecosystems

Any weed on the Colorado Noxious Weed “A List” should be promptly and aggressively treated. Similarly,
areas with infestations of Colorado Noxious “B or C List” species with more than 10% cover should be
promptly addressed; however, a tolerable range of what species can be present and/or cover of an
individual species can vary by state or local jurisdiction and by specific permitting requires for an individual
project.

The state of Colorado has divided the 76 plant species into three groups: List A, List B, and List C (Colorado
Department of Agriculture 2022).

e “List A” contains 25 species designated as high priority weeds and must be eradicated. However,
these species have very limited distribution throughout Colorado (Table 1).

e  “List B” contains 35 species which are more common throughout Colorado but can be managed
in a way that stops the continued spreading of the species (suppression). Controlling these species
can be done with chemical controls, mechanical controls, or cultural controls (Table 2).

e  “List C” contains 16 species that are widespread throughout Colorado and should be managed to
stop the spread (contained). These species are used to provide additional education, research,
and biological control approaches (Table 3).

The Colorado Department of Agriculture website should be checked annually to obtain the most current
and updated species list. 2022 listed species can be found in (Attachment C). Per CO 35-5.5-105, the state
of Colorado has mandated that all counties must implement a noxious weed plan for all unincorporated
land in each respective county. Gilpin County Ordinance No. 06-02 — Weed Management Plan 2011, is
mandated through the Gilpin County Weed Advisory Board. The Gilpin County Weed Management Plan is
consistent with the “Colorado Noxious Weed Act” 35-5.5-101 and the “Permanent Rules Pertaining to the
Administration and Enforcement of the Colorado Weed Management Act” 8 C.C.R. 1203-19.
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Clear Creek County Ordinance #11-A — Clear Creek County Noxious Weed Management Plan is mandated
through the Counties Board of County Commissioners. The ordinance is consistent with the state noxious
weed management plan pursuant to 35-5.5-108.

Table 1. CO Noxious Weed List A

Fact sheets provided by the Colorado Department of Agriculture are provided in Attachment C.

Designated for eradication

Scientific Name

Common Name

Peganum harmala

African rue

Fallopia bohemicum

Bohemian knotweed

Alhagi pseudalhagi

Camelthorn

Crupina vulgaris

Common crupina

Euphoriba cyparissias

Cypress spurge

Isatis tinctoria

Dyer’s woad

Brassica elongata

Elongated mustard

Butomus umbellatus

Flowering rush

Fallopia sachalinensis

Giant knotweed

Arundo donax

Giant reed

Salvinia molesta

Giant Salvinia

Epilobium hirsutum

Hairy willow-herb

Hydrilla verticillate

Hydrilla

Fallopia japonica

Japanese knotweed

Centaurea x moncktonii

Meadow knapweed

Salvia aethiopis

Mediterranean sage

Taeniatherum caput-medusae

Medusahead

Euphoriba myrsinites

Myrtle spurge

Hieracium aurantiacum

Orange hawkweed

Myriophyllum aquaticum

Parrotfeather

Lythrum salicaria

Purple loosestrife

Chondrilla juncea

Rush skeletonweed

Centaurea virgata

Squarrose knapweed

Senecio jacobaea

Tansy ragwort

Centaurea solstitialis

Yellow starthistle
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Table 2. CO Noxious Weed List B

Develop and implement Weed Management Plan

Scientific Name

Artemisia absinthium

Common Name

Absinth wormwood

Hyoscayamus niger

Black henbane

Saponaria officinalis

Bouncingbet

Cirsium vulgare

Bull thistle

Cirsium arvense

Canada thistle

Clematis orientalis

Chinese clematis

Tanacetum vulgare

Common tansy

Dipsacus fullonum

Common teasel

Dipsacus lacinatus

Cutleaf teasel

Linaria dalmatica & genistifolia

Dalmatian toadflax

Hesperis matronalis

Dame’s rocket

Centaurea diffusa

Diffuse knapweed

Myriophyllum spicatum

Eurasion watermilfoil

Lepidium draba

Hoary cress

Cynoglossum officinale

Houndstongue

Centaurea x psammogena

Hybrid knapweed

Linaria vulgaris

Hybrid toadflax

Aegilops cylindrica

Jointed goatgrass

Euphorbia esula

Leafy spurge

Anthemis cotula

Mayweed chamomile

Verbascum blattaria

Moth mullein

Carduus nutans Musk thistle
Leucanthemum vulgare Oxeye daisy
Lepidium latifolium Perennial

Carduus acanthoides

Plumeless thistle

Acroptilon repens

Russian knapweed

Elaeagnus angustifolia

Russian olive

Tamarix chinensis

Salt cedar

Tripleurospermum inodorum

Scentless chamomile

Onopordum acanthium

Scotch thistle

Centaurea stoebe

Spotted knapweed

Potentilla recta

Sulfur cinquefoil

Carum carvi

Wild caraway

Cyperus esculentus

Yellow nutsedge

Linaria vulgaris

Yellow toadflax

Fact sheets provided by the Colorado Department of Agriculture are provided in Attachment C.
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Table 1. CO Noxious Weed List C

Fact sheets provided by the Colorado Department of Agriculture are provided in Attachment C.

Develop and implement weed management plan with

Young Ranch Resource Weed Management Plan

focus on education, research and biological control

Scientific Name

Common Name

Poa bulbosa

Bulbous bluegrass

Cichorium intybus

Chicory

Arctium minus

Common burdock

Verbascum Thapsus

Common mullein

Hypericum perforatum

Common St. Johnswort

Bromus tectorum

Downy brome

Convolvulus arvensis

Field bindweed

Halogeton glomeratus

Halogeton

Sorghum halepense

Johnsongrass

Sonchus arvensis

Perennial sowthistle

Conium maculatum

Poison hemlock

Tribulus terrestris

Puncturevine

Elymus repens

Quackgrass

Erodium cicutarium

Redstem filaree

Abutilon theophrasti

Velvetleaf

Panicum miliaceum

Wild-proso millet
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4.0 METHODS

While land clearing, earth moving and mining activities progress throughout the life of the Project,
maintaining weed control throughout the Project Area during each phase will reduce potential weed
concerns. Ideally, weed control measures should be considered twice a year or, prior to any new land
clearing, earth moving activity or disturbance.

To maintain the effectiveness of this Plan, the following recommendations are provided:

1. Weed Manager — Mine operations shall designate a weed manager. The weed manager will have
the responsibility of implementing the Plan, and ensuring correct identification of weed species,
maintaining data collection, and safely and effectively implementing control measures. The weed
manager may also wish to employ professional experienced contractors. The weed manager will
ensure that all State declared weeds are identified and controlled as required by the Plan and by
State regulations. The weed manager will maintain a copy of the Plan and keep in on site at all
times.

2. Monitoring — Prior to any land clearing, earth moving and mining activities, a Project-wide
monitoring event will be performed across the entire Project Area which will identify noxious
weed populations. Noxious weed populations will be flagged, mapped, and access prevented
(land disturbance) until control measures have been implemented. Project-wide monitoring will
be completed bi-annually, in the spring and fall. Evaluation in the spring will target rosettes and
bolting plants. Implementing an early treatment protocol will suppress the root system and the
seed bank. Fall monitoring will focus on locations where spring monitoring depicted problematic
areas. Flowering plants and seeds need to be removed (if present) before the seeds germinate.
Bi-annual monitoring will aid the weed manager in determining the proper weed control methods
help control the weed population.

3. Mechanical decontamination — If using machines and/or mechanical methods to treat or within
a weed population area, ensure that all personnel and equipment are inspected for seed and soil
contaminates before entering and exiting Phase boundaries. Implement wash-down areas and
ensure that all equipment is clean prior to entering or leaving the Project area.

4. Operations — During a mining Phase contractors and workers must stay within the designated
Phase boundary and out of vegetated areas.

5. Reclamation Areas — Revegetate disturbed lands as soon as possible using appropriate techniques
of site preparation, such as soil conditioning by discing, ripping, mulching, soil amendments,
appropriate seeding, fertilizer and soil erosion control measures. Weed control measures shall
continue to be employed for all noxious weeds within reclamation areas until determined
complete by the Colorado Division of Reclamation, Mining and Safety or others.

6. All monitoring and weed populations will be mapped using GIS/GPS equipment (or other
adequate methods) and plotted onto a Project overview map and compared on a year-to-year
basis to document control measure success and weed populations over time.
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5.0 CONTROL MEASURES

This Plan is intended to follow an integrated management approach which entails planning and
implementation of a coordinated program utilizing a variety of methods for management of noxious
weeds. Generally, weed control measures can include mechanical or chemical methods. Mechanical
methods can include, but are not limited to; mowing, digging, hand pulling, tilling, and controlled burns.
These methods rely on personnel labor or on heavy equipment such as mowers, excavators, or disking
implements to severe the root and physically disrupt the growth of noxious weeds.

Chemical methods include the application of selective and/or non-selective herbicides at a species-specific
rate and time which will ensure successful control and eradication. The use of herbicides would primarily
be used in the early spring prior to germination and again in the fall to eliminate any remaining seed.

Low density infestations can be controlled through mechanical methods such as hand pulling, digging,
mowing or spot treatment using chemical methods. Larger infestations may require methods such as an
early season-controlled burn or by targeting species with a large-scale chemical treatment. During the
monitoring periods, density will be calculated based on the number of plants per square yard (sg/yd). The
density of each weed population will be based on the following criteria:

e Weed free — Single weed in a sq/yd
e Scattered — <2 weeds sq/yd

e Light—2-5 weeds sq/yd

e Moderate — 6-9 weeds sq/yd

e High — 10+ weeds sq/yd

When a weed population exceeds light infestation (2-5 plants per sq/yd) control measures will be
implemented and coordinated by the weed manager. Control measures must be selected based on the
specific weed species and the known, most-effective way to control or eradicate the species. Special
consideration needs to be taken when assessing weed control including but not limited to; timing, special
habitat, presence of rare plants and/or animals, and potential species that may replace targeted noxious
weeds following treatment. Attachment C contains fact sheets provided by the Colorado Department of
Agriculture which outline common noxious weed control measures for state listed noxious weeds.

Following implemented control measures, whether mechanical or chemical, follow-up monitoring should
be completed to determine if noxious weeds remain in the area during the following bi-annual monitoring
event. Mechanical and/or chemical control measures will continue, as necessary, to control noxious weeds
in the Project area for the life of the Project.

6.0 REPORTING

Data collected during the spring and fall will be recorded on the Weed Monitoring Form (Attachment A).
The weed monitoring form includes information such as time of year, type of weed, size of infestation, and
methods used for control. Using the Weed Monitoring Form, the weed manager will update the Weed
Management Map (Attachment B) and target weed control areas within the Project. The Weed
Management Map will be used in a qualitative manner and should show the weed species, location,
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general extent and density of noxious weed populations. The appropriate control measures of species
listed within this Plan will be coordinated by the weed manager.

Over time, these field forms and maps will be used to compare Project-wide trends and document detailed
timelines used for control, record of treatments, and plans for follow up monitoring. These records will
ultimately show the success rate of the weed control practices that are being implemented throughout
the Project area and determine if different control measures are needed.

This weed management plan has been prepared by:

ECOLOGICAL RESOURCE CONSULTANTS, INC.

/%
Tyler Worley, Ecolo,

(303) 679-4820 x105

tyler@erccolorado.net

Reviewed and approved by:

Dave Blauch, V.P., Senior Ecologist/ (PWS # 2130)
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ATTACHMENT A
Weed Monitoring Form



Weed Monitoring Form

Date: Inspector Name:
Inspector Afilliation:

Weather:

1. Was GPS data collect for the infestation? If yes, provide file name:

2. Photo name and direction:

3. Monitoring timeframe: Spring Summer Fall

Cover Frequency data:

Weed Species Infestation size (# weeds sq/yd) Treated (Mech. Or Herbicide?) Notes

Treatment

Method Type Amount and Rate/Site (file name)/Acres

Mechanical | Equipment:

Chemical:

Herbicide
Equipment:

Description of area infested, limitations, or any other relavent information. Update Monitoring Map.
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ATTACHMENT B
Weed Management Map
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ATTACHMENT C
Colorado Noxious Weed Fact Sheets
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African rue
Identification and Manag&ment

Identification and

Impacts

frican rue ( Pagarnum harmals}

i5 @ bright green, succulent,
shrubby, perennial herb thar grows
1-2 feer call wich a tap root and laceral
rool sysrem char can excend 20 feer
or more into the soil. The scems
ave mulii-branched, siiff, erecr and
hairless. The leaves are aleernace and
fleshy, and are irvegularly dissecred
three times or more into linear
sepments. [he lowers are whire with
five perals and are present from April
ro Seprember. Seeds are produced
in a three - chambered capsule, with
many small seeds in each chamber.

frican rue is native co northern
Africa and che Middle Ease.
African rue spreads by seeds, bur
can also resprout from roors or roor
fragments. It can be found growing
in; dry. disturbed areas, open sives,
fields, pastures, rangeland, roadsides,
L'r|_1‘|'l|.=|'|d and semi-arid desserss, i
can grow in-sandy or clay soils and
is also rolerant of saline and alkaline
condirions. Infestarions can begin in
small disrurbed sires. and then spread
ro rangeland and wildlife habirats
that are in excellent condirion. Due
to its deep root system, African roe
is extremely droughe rolerant and
out-comperes narive rangeland shrubs
and grasses. The soil seed reserve
for African rue is anknown and sire

monitoring should be carried our for
ar leasr 10 years atrer the lasr flowering
adule plants have been eliminared.

frican rue concains ac lease Foar

voxic alkaloids and is allelopachic. Ir
is exrremely poisonous ro carrle, sheep,
horses. and humans. Animal roxicicy
symproms inclnde rremors, weakness,
excitability, salivation, diarrhea, stupor,
and hemorrhages in the beart and/or
liver resulting in deach. The seeds, frui,
and young leaves are che most poisonous
plant parts. Although toxicicy is high,
livestock will rarely graze due 1o the
bitter caste and smell unless chey ave
severely malnourished.

he key to effective contral of

African rue is to prevent ir from
establishing through proper land
management, Maintain healchy pastures
and rangeland and condnually monitor
your properry for new infescarions. The
Fullowing page provides mianagement
recommendarions for African rue.

frican rue is designated as a

"List A species in the Colorado
Nexious Weed Act, It is required ro
be eradicared wherever found in the
Seate, For More information visic; www.
colorado.gov/ag/weeds and click on the

Moxious Weed Management Program or

call che Srace Weed Coordinaror ar the
Colorado Deparement of Agriculrure,
Conservarion Seevices Division

ar 303-239-4100.

Paganum harmala
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Camelthorn

Rangeland; pasture, dnd niparian site recommendations

Colorado Departrmerd of
Agriculture

305 Interlocken Pley
Broomfield, OO0 20027

(303) BEe-D0R0
weedsitate oo

Camelthorn
Identification and Management

Identification and

Impacts

Came.h;hnm A bbaed presdalfae)
is an erccr perennial shrub char
grows from 1 1/2 vo 4 feer tall. The
stems are hairy when che plans is
young and as it marares :E];L-]' become
smoeth and branched with sharp
yellow ripped spines up ra 1 3/4
inches long, Leaves are blue-green
in color with smooth edges and

are lance-shaped, They are more
apparent on lower branches. Flowers
are found rowards the ends of the
branches on short stalks of spines or
small branches. Flowers are pea-
shaped in cluscers of one 1o eighe
'.-.'EEIEI 1 brown ro rﬂddiﬁ.lbpl.u:pﬁ: color.

amelchorn is nacive from India to

Asiz minor and soucthern Russiz.
[t grows well on dry and moist sives
and can be found along roadsides,
overgrazed pastures, irrigation canals,
rivers, and disturbed areas. It can
grow up rthrough asphalr and housing
strucrures. ‘Camelthorn has a deep
and exrensive creeping roor system.
Small pieces of roors can grow into
new planrs. The plant is noe vet
identified to be in Colorado, yet it
has been known to esrablish berween
100 and 5000 Feer in elevazion. Due
ro camelchorn’s rapid rhizomarons
growth habit, quickly formed dense
stands can be impenerrable doe o

the spiny stems. Camelthorn our
comperes nacive species and crowds
ot E{'ﬁifﬂl."‘-ll.' wildlife and livestock
forage.

he key to effecrive coneenl of

camelthorn is prevention as
ir is very difficulr co contral once
established. Preventative measures
inclode using cerdified weed-tree hay,
preventing overgrazing, and stopping
acriviries thar eesulr in significane
ground disturbances. Because of the
deep roored syscem and limired success
of eradicarion, mechanical conerol
is not recommended. Herbicides
provide the best means of control and
eradication. When using herbicides,
be sure ro use differenr chemicals each
year ro prevent the escablishmene of a
1etbicide-resistane popularion. Derails
on the back of chis sheer can help o
create a managemene plan comparible
with your site ecology.

amelthorn is designared as a

"List A" species on the Colorado
Noxious Weed Act. lcis required o be
eradicared wherever found in the Sqare.
For more informartion visic www,
colorado.gov/aa/weeds and click on the
MNoxious Weed Management Program,
Or call the Srare Weed Coordinaror
at the Colorade Deparement of
Apriculmure, Conservarion Services
Drivigion, 303-239-4 104

B
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HERBICIDES

The tallowing are recommendations for berbicides that can be applied to range and pasturelands. Always read.

understand, and follow che label directions. Rares are approvimane and based on equipmenr with an owipur of

0 gallons per aeve. Please resd Label for evace rares. The hecbicide label is the LAW!

mMetsulfuron (Escort |1 oz./acre + 0.25% |[Apply during bolting to early flower growth stages.
xP) E'u.r,u"u Mon-ionic
.jwr'rar.ta nt
Additional herbicide recommendations for other species can be found at:
https:/igoo.giVFPCUv

Camelthorn
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Rangeland; pasture, dnd niparian site recommigndations

Common crupina

Identification and
Impacts

Cummnu crupina { Crupiing
Penfaeds) is an erect winter
annual growing one to three feer

in height. The leaves are aleernace.
tinely dissecred, and develop sherr,
stifl spines along che edges. Flowers
are pink ro purple in color and grow
one to two on a branch with each
planr having several branches and

up to 40 Rowering heads per plant.
Flowers procrude through a whorl of
seff braces. Seeds are 1/8 0 1/4 inch
long with barbed hairs ar one end.
Commaon cenpina spreads by seed by
arraching iselt ro livestock, wildlife,
and peaple and foating down rivers
and screams.

Curmm:—n cruping is adapted to a
wide range ot soil and growing
condinions. It is a common invader of
disrurbed grasslands, rangeland and
open forese lands and has not yver been
idenrified in Colorado. Common
crupina impacts wildlife and plant
communitics by ourcompering narive
plants and reducing biodiversity. It
invades hay fields and grass seed fields
and ics seed can contaminare forage
crops {such as hay), thus reducing
their value,

Identification and Management

he key to effective conrrol of

COMMON Cruping is preventing
infesrarions from occurring. Once
escablishment of the plant has
occurred, there are various contraol
methods to consider for eradicarion,
Hand pulling or boeing of planes prior
to flower and seed production can be

8 an effeceive conreol method for small

populations. Use of certain herbicides
as a congrol method can be effecrive as
well depending on site ecology. Derails
on the back of chis sheer can .'|'|1-:.'|],) £
creare a management plan comparible
with your site ecology. The soil seed
longevity of commen crupina is chree
pears. The site must be monirored

for ar least four vears afrer the last
Hewering adulr plans have been
eliminared and rreatments repeared
when necessary

Cmnmun Crupina is designaced as a
“List A specigs on the Colorado
Nodous Weed Act. It is required m be
eradicated wherever found in the Srare
For more information visic sww,
colorado.gov/ag/weeds and click on the
Moxions Weed Management Program.
Or call the Stare Weed Coordinaror

at the Colorado Deparcment of
Agriculinre; Conservarion Services

Division, 303-230-4100,

Clockwize from lawer lefr, photos @ Urah
Srare U T EEST} Archives: Sceve Diew e, Lleaby Seace
Linmvermieyt Uitah Seste Ulpteermity Anchaves; Brove
Drewey, Urah Scare Unyeersary and USDA APHITS
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Integrared Weed Management recommendartions
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Management Recommendations

HERBICIDES

The following are recommendaions for herbicides thar can be applied to range and pasturelands.
Always read, |||'|1:|1"|‘5.:'.||Id. and follow rhe label directions. Rares are approximare and based on « -
ment wich ai ourpar of 30 gallons per acre. Please read labed for exacr rares. The herbicide label is
the LAW!

Common crupina

EF"ll‘.Il:u':-lm 1 pintfacrs + 0.25% Apply 4t meette growth stage or when adequate soil

|{ Tordon/Picloram 22K - wiv non-ionic imoisture and plants are actively growang. (Early

Restricted uge surfactant {spring to late summer depending on conditions] DO |

pesticide) |MOT use near trees, desirable shrubs, water, or high |

water table
' \Metsutfuron methyl = 12 oz, product/acre + Apply at rsette to bolting growth stages. (Eary

3 'Chbarsul furon 0.25% wjv non-ionic (sprng to early swmmer]
:';'f' (Cimamon X-tra) ‘surfactant . .
":1:'; Metsulfuron (Escort |1 oz productfacme +i.ﬂ-ppl'r at msette to bolting growth stages. (Eardy | %@
"_I:' XE 0.25% w/v non-ionic spring to early swemmer) ey
o surfactant l
E_ Additional berbicide recomme ndations for other species can be found at: |
= httpsigoo.glVFPCUw |
= Fop rwo phaves, 8 Belly Uhmg, Colorade Departmenc of Agriculnere, boram phora: TS0A APHIS PPO Archive

LS0A APHIS PPO, Bugwood oarg
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Cypress Spurge

Key ID Points
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Rangeland, pasture, and riparian site recommendations

Cypress spurge
Identification and Management

Identification and

Impacts

ypress spurge ( Suphoriis

cyparissias) 1s a low growing
peeennial char overwinrers as roor
and crown tissue. Cypress spurge
reproduces by seed and lareral roor
buds. Leaves are linear, approximacely
1/2r0 1 1/4 inches long and 1 ro
2 mm wide. Upper stem leaves chat
occur near che inflorescence are
yellow or vellowish-green in color,
Leaves are stalkless, aleernare, narcow
and linear ro lance -shaped. Stems are
4 ro 32 inches high, hairless, green ro
yellowish green in color and branch
in the upper porrions. The leaves and
stemns emit a milky, toxic sap when
broken. Flowers are yellowish-green
sually curning reddish green cowards
maruricy and are clusrered in bunches
at the ends of stems.

he plancs milky sap is an irrirant

and may cause dermaricis or
rashes, Alrhough sheep may ear it
the plant is toxic to horses and carcle.
Animals should nor be pasrured
where spurges grow. Humans should
be careful and avoid concacring che
plant with bare skin as it can canse
skin irricarion for some people.

FPress spurge is an invasive

ornamental planr thar is narive od
Eurasia. It prefers direct sunlighe, but
is ralerant ro the shade. Ir commonly
occurs in dry ro moderarely maoise
mexdows, pasmures, forest edges,

- -y

roadsides, Righrs-of-Way, cemereries,
and gardens. Cypress spurge is popular
in xeriscaping and rock gardens and
generally does not occur on intensively
colrivared soils. The soil seed reserve is
estimated to be ar lease eighe years.

he key o effective conreal of

r}'pnr.:-h spurge is preventing
the esrablishment of viable planc
communities, When establishiment
has occurred, there are different
control methods 1o consider, Like
most perennial planes, exhausring che
nutrient reserves in the root syscem
is imporrant in concrolling cypress
SpUrge. L:-HIEI:I.E_ 4 combinacion af
mechanical and herbicide ceearments
in combinacion can achieve eradication
over Cime,

ypress spurge is designared as a

“List A" species in the Colorado
Moxious Weed Ace. [t 5 required
to be eradicared wherever found
in the State. For more information
visit www.colorado.gov/ag/weeds
and elick on che Noxious Weed
Management Program link. Or call
the State Weed Coordinacor ar the
Colorade Deparrmenr of Agriculrure,
Conservanon Services Davision,
303-239-4100,

Map of cypress sparge infestarion.
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Integrared Weed Management recommendartions

Management Recommendations
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HERBICIDES
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MOTE: The lollowing are recommendations for herbicides that can be :”1]1]'&11 o range aind
pasturelands unless otherwise noted. Mot all products lisced are for use near homes. Please read
fabel for exact rates.  Always read, understand, and follow the label directions. The herbicide

label is the LAWW!

Cluinclorac (Pamamount
- AOf-Crop)

16 oz. productfacre
+ 2 pint/acre
methylated seed oil
or crop oil
concentrate

Apply at the flowering stage. (Spring time)

2,4-D + Dicamba
(Range star)

2 qt. 2.4-D/facre
[2.0 Ibfactive
ingredient) + 1 gt.
dicamba/acre (1 Ib
active ingredient)

Apply at the flowering stage. (Spring time)

Additional herbicide recommendations for other species can be found ax
https:figoo.gl’VFPCUy

lop phoco, & Kelly Ubing, Colorado Deparmment of Agriculmre: Bocrom photo Todd Phieffer Klamach Counry

Cypress spurge
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Dycr’s woad

Rangeland, pasture, and niparian site recommendations

Coloeads Department of
Agicutoure
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Bracemfeld COBH021

(LR B el
wiopd i ahe. oo

D}rer's woad
Identification and Management
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ﬂientiﬁcatiﬂn and
Impacts

yer's woad [ feaeds eencror)

ranges from 1 to 4 feer call wich
a deep taproot, The plant acts a3
wincer annual, biennial, or shorr-lived
perennial. The basal roserte produces
scalked, bluish-green leaves covered
with a fine hair, Leaves have a white
mid-rib on the upper surface of the
leal. The fowers are numerous,
yellow and very small. Flowers are
clustered on the upper portion of
mulri-branched srems, which rypically
oecirs i April o oearly June. Fruitor
seed pods are winged, slightdy pear
shaped and change from lighe green
ro a shiny purplish-black color as
they marre. The seeds contained
in the fruir are cylinder-shaped and
brownish-yellow, The seeds nsually
Foem in June znd July

he typical habirar for Diver’s

woad includes rangelands,
pastures, forests, roadsides. felds,
disrurbed sires and railroad Righrs-
of-Way. The plant thrives in lighe
sandy and gravelly soils and will
establish in rocky soil with minimum
warer holding capacity. Dyer's
woad impaces che narural plan:
communiries by onrcompering narive
plants. [t causes a loss of wildlife and
livesrock forage by displacing narive
grasses and ocher native species.

Dy-:r'si woad is a prolific sceder and
the soil seed reserve is unknown,
Managed sites must be montrored for
at least 10 years afer the last flowering
adulr plants have been eliminared

and rrearments need repeared when
NECCsSary.

he key to effecrive conteol

of dyer's woad is prevention
and early derecrion. Eradicaring
populations of dyer's woad can be
achieved through different control
methods. When popualarions are small,
handpulling is an effecrive approach.
Herbicide applicacions can be effective
also. Derails on rhe back of this sheer
can help to creare a management plan
compartible with your sice ecology.

yer s woad is designared as a

"List A" gpecies on the Colorado
Moxious Weed Act. It is required oo be
eradicared wherever found in the Srace
For more informadion visit sww,
colocado.gov/ag/weeds and click on the
Noxions Weed Management Program.
e call the Srare Weed Coordinaror
at the Colorade Deparcment of
Agriculiure, Congervation Services

Division, 303-239-4100,

All phores consresy of Steve Dewey, Urah Srage
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Management Recommendations
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HERBICIDYES
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The following are recommendations for herbicides thar can be applied ro range and pasrurelands
Always read, underszand, and follow the label directions. Rares are approximare and based on equip-
menr wich an ourpar of 30 gafions per acre. Please read labe! for exacr races. The herbicide label is

the LAW!

Metsulfuron (Escort)

0.5-1 oz. |Apply at the rosette o bloom growth stages. (Late
product/acre + winter to eary spring}

0.25% v/v non-ionic

surfactant

Chlorsulfuron® [Telar)

1 oz product/acre + |Apply at the rosette to eary bolt growth stage. [Late
0.25% v/v non-ionic 'winter to eary spring)
surfactant

Note: *This herbicide has residual soil activity that will affect all broadleaf seedlings germinating
after application has occurred.

Additional herbicide recommendations for other spedies can be found at:

https:igoo.glVFPCUy

Dyer’s woad
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Elongated mustard

Colorado Departrivent of
fgricuiture

05 Interlocken
Broomifield, C0 80031

(303} BES-9050
weedsEstate onus

Basal TDFDUH |E='I-"P$ ang
slighily lobed to shallowly
tocihed & lance shaped

Flowers ans yellow with 4
patsis and 8 :-Epal&

T e "=
Elongated mustard can
inhabit sieeg, rocky, and
semi-arid environmnets.

Tom and botiom phobos

by Lary ‘Waiker, Chaffes
Courdy Weed Deparfiment;
chilba plvito by Rachal
Winshom, BLA Consulling

Key ID Points

Rangeland, pasture, and right-of-way site recommendations

Elongated mustard
Identification and Management

Elongated m'..lE-‘-i".'.-' "IE'-EIT 5E|Il.'-|-i C-:-I-:-ran:.'n
Fhoto courlesy of Larry Walker, Chaffes
County Weed Depamment

Flease coniact the Colrado Department of
Agriculture to repen a sighting

Identification and
Impacts

longated mustard ( frassica

clongafa) is a biennial, short-
live perennial, or sometimes
winter annual herl with erect,
branched stems up to 3 ft tall.
The leaves on elongated mustard
help distinguish the species from
other mustards. Basal leaves
are slightly lobed to shallowly
toothed and lance shaped.
Upper leaves are much smaller
and do not clasp the stem. The
small yellow flowers have four
petals and six stamen and are
present from June through July.
The plant has a sweel fragrance
when in bloom. Fruits are 0.4 to
0.6 in long with a stalk-like base
and a seedless, narrow tip.

longated mustard is native

to southeastern Europe and
Asia where it inhabits semi-arid
environments. 1f s.}ﬁrl.*m.i'_i h].'
wind-dispersed seeds in the late
summer and Lu]rl:.' fall. In the
Li.5., it can be found growing in
disturbed soils, along roadsides,
and in woodland and desert
environments. It can tolerate

a variety of climatic conditions
including extreme temperatures,
varied elevations, and saline soils,
but cold temperatures in the seed
bed restrict germination rates. The
soil seed reserve for Elongated
mustard is unknown, and site
monitoring should be carried out
for at least 10 vears after the last
flowering adult plants have been
eliminated.

he key to effective control

of Elongated mustard is to
prevent it from establishing
through proper land management.
Maintain healthy roadsides,
pastures, and rangeland, and
continually monitor your
property for new infestations.
The following page provides
management recommendations for
Elongated mustard.

lonpgated mustard is designated
as a "List A" species in the
Colorado Moxious Weed Act.
It is required to be eradicated
wherever found in the state. For
More information visib: www.
colorado.gov/ag/weeds or call
the State Weed Coordinator
at the Colorado Department
of Agriculture, Conservation
services Division al 303-239-
4100.

Treating elongaied mustard with ha'l:m:»:le on
ihe sleep siopes near Salida, Colorads,
Photos courlesy of Crystal Andrews, CDA

ca elongata
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Integrated Weed Management recommendations List A Species

Management Recommendations
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HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to
range and pasturelands, including grazed areas. Rates are approximate and based on
equipment with an output of 30 gal/acre. Always read, understand, and follow the
label directions. The herbicide label is the LAW!

(Metsulfuron (Escort  |0.5-1 oz Apply at the rosette o bloom growth stages. [Spring
K] productfacre to mid-surmamier)

| 0.25% v/ Do ioic

! sidrfactant )

{Chlorsulfuron® (Telar |1 oz productfacre + | Apply at the rosette o bolting growth stages when

(X 0.25% viv non-ionic |plants are actvely growing. (Sping to med-summer)
| surfactant

|Maote: *This herbicide has residual soil activity that will affect all lvoadieaf seedlings germinating

lafter application has otcurmed,
Additional herbicide recommendations for other species can be fownd at:
https:/igoo.glVFPCUv

Top phato, 8 Kelly Lihing, Colorado Deparimend of Agricullure. University af ldaho Archive, Universily of
idaho, Bugwood.org, and Lary Walker, Chaffee County Weed Deparment

Elongated mustard
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Flowering rush Identification and Management

Flowering rush (Butomus
umbellatus) is an herbaceous
aquatic perennial also known by the
names “grassy rush’” and “water
gladiolus.” The plant can grow in
either an emergent or submerged
form. In shallow water (up to 10

feet deep), flowering rush grows

as an emergent plant with foliage
standing upright, up to 5 feet. Inits
submerged form (10 to 20 feet deep),
leaves are flexible, suspended in

the water column. Emergent leaves
are triangular in form, resembling a
sedge, and flowering stems are round,
resembling a rush, but this species is
neither a true sedge nor rush. It is in
its own botanical family, Butomaceae.

eproduction of flowering rush can

be by seed, but most is vegetative
through rhizomes and vegetative
bulbils. Emergent plants have two
flowering forms: one that flowers
regularly and produces viable seed,
and one that flowers only occasionally
and is sterile. When flowers do occur,
they are light pink to rose-colored

and arranged in umbels of 20-50
flowers each. Individual flowers are
3/4 to 1inch across, with six petals.
The three outer petals are actually
sepals, and they are smaller and may
be slightly green in color. Bulbils form
on both the flowers and rhizomes and
can break off and form new plants.
Rhizomes form structurally weak
constrictions between buds, which
allow minor disturbances to break
them. Rhizome pieces are buoyant,
giving them the ability to disperse
long distances.

lowering rush is native to Eurasia

and was likely introduced in the
late 1800s through the ornamental
trade. The plant grows along lake
shores, irrigation ditches, and in slow-
moving waters including wetlands.
It is most often found in shallow
waters but can grow at greater
depths by modifying its growth to a
submergent form. Infestations can
impact irrigation, recreation, and
native species. Infested irrigation
ditches suffer reduced water flow
and availability. Recreational impacts
include interference with boat
propellers, swimming and fishing,
and stands of the plant create ideal
habitat for the snail that hosts
parasites that cause swimmer’s itch.

he key to effective control of

flowering rush is to prevent
establishment through proper land
management. Maintain healthy
riparian corridors, wetlands and
rights-of-way, and continually monitor
your property for new infestations.

lowering rush s a

designated “List A”
species in the Colorado
Noxious Weed Act. It is
required to be eradicated
wherever found in the
state. The following page
provides management
recommendations. For
more information please
visit: www.colorado.gov/
ag/weeds or call the State
Weed Coordinator at the
Colorado Department of
Agriculture, at 303-869-
9034.

Key ID Points

.Showy pink and
white flowers
arranged in an
umbel form,
when present.

. Leaves
triangular in
cross-section.

. Flowering
stems are
round.

. Reproductive
units known as
“bulbils” form
on both the
flowers and
rhizomes.

gqun snwoing
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List A

Butomus umbéllatus
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Integrated Weed Management Recommendations

Prevention is the best control for flowering rush. It is not yet known to exist in Colorado, and
locations where it is present have struggled to control the infestations. Once established, it is
difficult to eliminate because herbicides don’t effectively kill the plant.

CULTURAL

Prevent the introduction and establishment of new infestations
by conducting regular inspections of recreational and commercial
boats and waterways. Remove all plant parts from boats and
prevent transportation of propagules into uninfested waters.
Maintaining healthy, biodiverse, abundant native communities

in slow-moving streams, ponds, reservoirs, and wetlands to help
prevent establishment.

BIOLOGICAL

Biocontrol agents are not included in the prescribed management
plans by the State since eradication is the management objective
for all List A species. No biocontrol agents for flowering rush is
available. For more information on the use of biocontrol agents to
control weeds in Colorado, please contact the Palisade Insectary of
the Colorado Department of Agriculture at 970-464-7916.

MECHANICAL

Small infestations can possibly be dug out by hand, especially if
water levels are low, but follow-up treatment for the next several
years will likely be required. Raking is NOT recommended since it
will break up rhizomes which can create a bigger problem. All plant
parts must be collected so that the infestation doesn’t reestablish
from remaining fragments and roots. Makes sure you can access all
plant parts before attempting mechanical treatment, as ineffective

removal can make the infestation worse.

CHEMICAL

While studies are ongoing, there is no clearly effective

chemical control option for flowering rush. The following are
recommendations for herbicides that can be applied in aquatic
environments to treat flowering rush, although results may vary.
Rates are approximate and based on smaller infestation, spot-
spraying techniques. Please reference the label for exact rates.
Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE

Imazapyr (Habitat:
pre-emergence on
mud flats, or post-
emergence with 2+
feet above water)

Diquat

RATE APPLICATION TIMING
2-3 pints/acre. Plus non-ionic, | Make a pre-emergence application on mud
aquatic surfactant at 0.06- flats in late winter or early spring.
0.5% v/v (0.5-4 pints per 100 If at least 2 feet of leaves exist above
gals) water, a post-emergence application can be

made (summer to fall).

0.5 to 2 gal per surface acre For under-water treatment of submerged
(per 4-foot water depth). vegetation. Repeat applications at 14- to 21-

day intervals are necessary.

Colorado Department of Agriculture - Conservation Services

305 Interlocken Parkway CO dO

Broomfield, CO 80021 1£
(303) 869-9030 University

www.colorado.gov/ag/weeds
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1. Large

Riparian, wetland, and right-of-way site recommendations

Phetos Irom fap; Aity Farrgal,

Giant reed
Identification and Management

Glant reed in a Denver neighborhood. Photo
by Cindy Lair, CDA

Plegse conlac the Colorads DEPET[“'I"EIH[ af
Agricultene to repart a sighting

Identification and
Impacts

G:i;mr reed (Arundo donax)

i5 @ robust perennial grass
that can grow over 20 ft tall.
Each plant has many stiff and
hollow stems that form cane-like
clumps and spread vegetatively
through rhizomes. The stems
resemble corn stalks and have
long, Flat leaves up to 1.5 B long
that can appear variegated. The
alternate leaves are pale green
to blue-green and clasp the

stem with a heart-shaped base.
Flowers form in dense plumes
at the top of the stalks from late
summer to early fall. The flower
plumes themselves can reach 3 fi
in length.

Giant reed is native to India
and spreads primarily
through underground rhizomes.
It can be found growing in
wetland areas such as ditches,
stream banks and lake shores
and has the ability to reduce
wildlife habitat, increase

fire risk, and interfere with
flood control. It can quickly
suppress and out-compete
native vegetation duce to its
rapid growth rate and lateral

root system, but it does not
appear to tolerate high-elevations
or continental environments
where regular freezing occurs. It
prefers well-drained soils where
abundant moisture is available.
Seeds are mostly infertile, but
stem and root fragments less
than 2 in long that contain a
single node can easily sprout.
Theretore, monitoring of sites
where giant reed has been treated
should continue tor at least 5
years after treatment to ensure
that re-growth has not occurred.

le key to effective control

of glant reed is to prevent it
from establishing through proper
land management. Maintain
healthy wetlands, streams,

and ditches, and continually
moniter your property for new
infestations. The following

page provides management
recommendations for Giant reed.

Giﬂnr reed is designated as

a "List A" species in the
Colorado MNoxious Weed Act.

It is required to be eradicated
wherever found in the state. For
More information visit: wwww,
colorado.gov/ag/weeds or call
the State Weed Coordinator

at the Colorado Department

of Agriculture, Conservation
Services Dhvision at 303-239-4100,

"."E'QE[EU'.'E' reprodiect:an fiam atem "Bﬂ-"l'ﬁ‘-l'l'!.
Phoin: Josaph ¥, DiTomaso, Unversity of
Califonia a1 Davis

Arundo donax




Integrated Weed Management Recommendations
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Cuftural contr nclude management inregrared

= ¢ oss”
Management:

Fraveniig
e e
astabiEhiment
o s pfanyt
W Celorado 5
ovecal serce oy
& TeWw popuiaions
e Knowsr i e
Eiate. Momioring
O i o
HESERHOS,
sy
i . lands siong the

slease contact the Palisas secta Front Range of
Qiant reed i
presal oA
Sraiieanily aid
1 gefechng he
up adult plants can be EDECIES BRIV

smmended dus to and eradgicaling #
LA

Bpartment of A

Herbicige fring
5 ETOarTEnt
controfing s
Speses, Folow
BTG GLTElnes.

Management Recommendations

HERBICIDES

MNOTE: The following are recommandations for herbicides that can be used to real giant read,
Please note the specific area where each recommendation applies. Rates are approximate and
based on equipment with an output of 30 galfacre. Please read label for exacl rates. Always
read, understand, and follow the label directions. The herbicide label is the LAW]

Gilant reed

(Glyphosate® (Roden, [2-4 grfacre & Apply follar apphication when plants are actively
:Aqua Masker, 0, 25% vfv non-ionic [growing (late summer to fall). May reguire several
|AnuaNeat: all safe for (surfactant OR 2% |years of treatment

‘aquatic use) viv product = 0. 35%
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surfactand for spot
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(imazapyr** {Arsenal®, [1-2 gt.facre Apply to foliage until wet {but not dripping] whike ‘Cﬁb
Staller™, Hahbitat") plants are actively growing {late summer to fall).
MWote: *These herbicide products are nonselective and will kill any vegelation contacted,
|**Imazapyr is NOT recommended for use in crnamental or turf settings.
Acditional herbitide recommendatons for ether species can be found ar:
hitps:figoo.gINVFPCLUW

Photos, top to bottom: Kelly Uhing, Colorado Department of Agriculture: University of [deho Archive
Bugwood org;, and Barbara Tokarska-Guzik, Universily of Silesia, Poland




Aquatic site recommendarions

Colorada Departrmaent of
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Identification and
Impacts

Inia

Giant salvinia { Safnee molesral is
a submersed aquaric freshwater
perennial species rhar is narive o
South America. It stares as free
floating pieces with leaves, The

plant consists of horizontal srems
thar foat just below the wacer
surface. Ar each node ir produces a
pair of floating er emergent leaves
thar are green in color with rows of
white, bristly hairs. The leaves are
avare ro oblong in shape. The upper
stirface of the h-.'-:{ring leaves are
densely covered in eggbearer-shaped
hairs, Plants bear .a%ﬁird leaf that

is brown, highly divided and dangles
underwarer. Submersed leaves are
commaonly mistaken as roots and as
they grow to grear lengrhs they acr as
a stabilizer co the plant by crearing
deag. Srems typically Fragment easily.
and dried pieces can survive for long
periods. Linder oprimal conditions

it can double irs size in 2-3 days.
Individnaz] leaves can range from a few
millimerers co 4 centimeters i lengrh-

GGiant salv

Thc rypical habicar for giane

salvinia is quier warer of lakes
and ponds, exbows, dicches; slow
flowing streams and rivers, backwater
swamps, marshes and rice fields.
Gianr salvinia will withsrand periods
of stress, both low temperarure and
dewarering, chrough lacent buds.
Although it demonstrates tolerance
withstand ice formation on the warer
surface.

|.'|l|'_|I:..‘| o
T2015

o frer:zilhg MF [EMPECALUCES, IC CANAOL -y

Giant salvinia
Identification and Management

G iant salvinia effectively reproduces
through vegerative means.
Stems fragment spontancously

as plangs marnre. New branches
develop from apical and lateral buds,
Each node harbors up o five serial
lareral buds ( Lemon and Posluszny
1997}, adding ro the high porenrial
for growth and dormancy. Rapidly
expanding popularions can overgrow
and replace narive planes. The resule
is a dense surface cover thar prevents
armospheric oxygen and light from
entering the warer. lts decomposing
pleces u.%mp to the borrom an
consumes fish and other aquaric lifes
dissolved oxygen.

he key to effective control of giant

salvinia is prevenrion. Concrol
options are limired when managing
gianc salvinia due to irs aggressive
macure in freshwater ways. Details
on the back of chis sheer can help o
create 4 manageinent plan compatible
with your sire ecology.

iant salvinia is designaced as a

"List & species on the Colocado
Mosxions 'k’-.-'ee._‘lr.-‘krr. Ir is required ro be
eradicared wherever found in the Srace.
Eor mmore informarion vigit www,

uﬂqra_dg_‘gp_y;{g%mcds and click on the
MNoxgious Weed Managemen: Program.
Or call the State Weed Coordinator

at rhve Colorado Deparcment of
Agriculture, Conservation Services

Dhivision, 303-230-41040.

e b A |r||||1 [ s .r||I i||1|1r.'". o
1984; Sroer Baver, USDA Agrucubneral Rescirch Serrces

LISCGS 4 Jacane

and Indusrnal
roy Evans, . Lhiuged

s cilth i
Kewarch ("rEJI' izatpom, Aatradis;
Srares: Kenmech Calcore, Messizsappe Deparement of
i Neee aid Cmnimence
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Management Recomendations
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Integrared Weed Management recommendations

HERBICIDES

LILTURAL
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The tollowing are recommendarions for herbicides thar can be applied ro bodies of warer. Hecom-
mendations are unique with aquatic weed species, and need ro be based on water body type and

warer valume. Please read label for exacr rares.

The Label is the LAW!

Diguat (Reward - IRefer to label, Refer to label.

general use)

Glyphosate (Rodeo, Refer to label. Refer to label.

Agqua Master, efc. -

Eenera| use)

Fluridone [Sonar - Refer to label. Refer to label.

[general use)

Additional herbicide recommendations for other species can be found at:
https:figoo.glVFPCU
blechanical phoro above & Kenmech Calcons, Mississippl Deparment of Agracufrare and Commseece

INnida

(Giant salv




Hairy willow-herb Identification and Management

airy willow-herb (Epilobium

hirsutum} is a perennial, semi-
aguatic plant also known by the
names "cadline and cream™ and
“European fireweed." The plant
grows up to b feet tall and can
reproduce via seeds or rhizomes.
Each mature plant can produce
up to 7o,000 seeds, which can be
wind-dispersed thanks to a tuft of
long white hairs on the oblong and
flattened seeds. The entire plant is
coverad with fine, soft hairs. Leaves
are mostly opposite, lanceolate to
oblong-lanceolate in shape, with
sharply serrated margins. Leaves
attach directly to the stem, are often
clasping at the base, and grow from
2-5 inches long and 1/2-1 inch wide. The
showy pink flowers are 3/4 inch across
with four notched petals, four sepals,
and eight stamens. Flowers ocourin
racemes in the upper leaf axils and are
present in July and August.

alry willow-herb is native to

Eurasia and North Africa and
was likely introduced to the LLS.
as an ormamental. Some reports
suggest it may have also arrived in
ship ballast. The plant is typically
found in water-logged soils and
easily tolerates inundation. It does
not tolerate shaded areas during
seedling establishment, but once
established can be somewhat
shade-tolerant. Infestations can
clog small waterways and displace
native vegetation, increasing bank
erosion and degrading wildlife
habitat. Hairy willow-herb spreads
easily into undisturbed areas and can
form monotypic stands in wetland
areas. Seeds require a soil pH for 5.5
or higher for germination and are
thought to remain viable for several
years in the soil. 5ite monitoring
should be carried out for at least ten
years after the last flowering adult
plants have been eliminated.

he Key to effective control of

hairy willow-herb is to prevent
establishment through proper land
management. Maintain healthy
riparian corridors, wetlands and
rights-of-way, and continually monitor
your praperty for new infestations.
Be aware that there are several native
species of Epllobium in Colorade.
Make sure to identity plants correctly
before taking action to control them.

H giry willow-herb is a
designated “List A"

species in the Colorado
Moxious Weed Act. it is
reguired to be eradicated
wherever found in the
state. The following page
provides management
recommendations. For
more information please
visit: wwow . colorado.gov)
agiweeds or call the State
‘Weed Coordinator at the
Colorade Department of
Agriculture, at 303-860-
go3d,

Aey
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List A
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Integrated Weed Management Recommendations

Preventing the spread of this plant in Colorado is crucial since it is known to exist only in a few
locations, mostly in the Denver Metropolitan area. Monitoring your land for infestations, especially
lands near water and downstream of known sites, can significantly aid in detecting the species
early and eradicating it quickly. Herbicide timing is important in controlling this species. Follow
timing recommendations closely.

CULTURAL

Prevent the establishment of new infestations by minimizing
disturbance and seed dispersal, eliminating seed production,
and maintaining healthy native communities. Survey regularly
for noxious weeds on your property. Be sure to completely
remove any seedlings or newly established plants by hand
pulling the plants as early as possible in their development.

BIOLOGICAL

Biocontrol agents are not included in the prescribed management
plans by the State. Eradication is the management objective for all
List A’s. No biocontrol agents for hairy willow-herb is available. For
more information on the use of biocontrol agents to control weeds
in Colorado, please contact the Palisade Insectary of the Colorado
Department of Agriculture at 970-464-7916.

MECHANICAL

Small infestations can be dug by hand and should be performed
prior to seed set. It is very important to remove the entire rootstalk
and any existing rhizomes of the plant to avoid regrowth from

root fragments. Composting of this species is not advised, and
vegetation should be destroyed on site or contained in heavy-duty
trash bags and disposed of in a landfill.

CHEMICAL

NOTE: The following are recommendations for herbicides that can
be applied along riparian and wetland areas to treat hairy willow-
herb. Rates are approximate and based on smaller infestation,
spot-spraying techniques. Please read label for exact rates. Always
read, understand, and follow the label directions. The herbicide
label is the LAW!

HERBICIDE RATE APPLICATION TIMING

Imazapyr* (Habitat**, | 0.5-1% v/v (0.6-1.3 0z. ima- Apply evenly over leaf surface “to wet,” not dripping.
Arsenal®** for aquatic | zapyr/gal water) + 0.25% v/v | Treat in the pre-bud to flowering stage. (June to August).
use) non-ionic surfactant

Glyphosate (Rodeo**, [ Up to 5% v/v (Up to 6.4 oz. | Apply evenly over leaf surface “to wet,” not dripping.
AquaMaster**, Aqua- | glyphosate/gal Treat in the pre-bud to flowerin% stage. (June to August;
Neat** for aquatic at least half of foliage should still be green).

Note: * Imazapyr is NOT for use in ornamental or turf settings.
**These herbicide products are non-selective and will kill any vegetation contacted.

Other species herbicide recommendations: https://goo.gl/VFPCUv

2/15

Colorado Department of Agriculture - Conservation Services

305 Interlocken Parkway Co do
Broomfield, CO 80021 Cniversicy
(303) 869'9030 Extension
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Hydrilla
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Aguatic site recommendations
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Hydrilla

Identification and Management

Identification and

Impacts

Hulu]ln (Hydeila verricillaralis
1 sibinerse ;I MIVaSIve Ay
lant, It can grow to the surface and
Ecy*m dense mars. [t may be found in
all eypes of warer bodies. The srems
are slender, branched, and up o 25
fect long. Hydrilla’s small leaves are
m'.lp-JiEr: and pointed. They grow
in whorls of four to eight around the
seem and below the growing tips are
seraight or curved. The leal mavgins
are discincely saw-roothed. Hydrilla
aleen has ene or more sharp reeth
.1|-.1|1-.{ the tengeh of the leat mid-
vib. Hydeilla produces riny whire
Howers on lan Lh;&]]\.ﬁ |r|._:-|r| Jung
to Ocrober. Srems cypically grow
rooted but fragment easily. The plan
also produces 1/4 inch rurions, or
overwintering buds, ar the leaf axils
and poraro-like mubers arrached ro
the roors in che mnd. The fHowers are
wind pollinaced.

H vdeilla is very small in iy inivial
stages of life and can cherefore
g undetecred ungil ir quickly Gl

a lake or river that it infeses, The
rl:mt can grow one inch per day.
Hydrilla produces rhick mars and
outcompaetes, shades our or gimply
eliminares ecologically impaoreant
itative submersed planes. If :.:ﬂut[:.
slows water flow and clogs i 1rrJu:u:m-|1
and Aood-centrol canals. Hydrilla
sertously interferes with boating -boch
recreational and commercial, prevents
swimiming and fishing, and alvers
warer chemiseey and axygen levels.

Halllrdla for hydrilla include
virrually all cypes of freshwarer:
springd, lakes, mar -aF g, dirches, rivers,
and ridal zones.. The plant can grow
in wager ag shallow as 3 few i|1-.'Fws.
deep, ro warer more than 20 Feer
deep. It can chirive in oligorraphic
:_||_1l.'|.I fikrisne) to |_'|_|rr|||_1|I:|"i|_ |;|1i__5||
nurrient) condicions and can grow

in 7% saliniey of seawarer, Low Hghe
compensacion and samurarion poines
and low {_'{_]-_, COmpensation podne
make ir 4 comperitive plant because ir
can szart growing in low light before
ather plants do.

he key ro effecrive vonrreal

ot hydrilla is preventing
gstablishment of uncontrolled
monoculrures. Mechanical and
herbicide controls give shore-reem to
mediium-terin effecoiveness and nedd 1o
be repeared st least annunally. Drerails
o the back of this sheer can hielp ro
creare a management plan comparible
with your site ecology.

H ydrilla is designaced as a“Lise A
SPECIES 11 the Celarado Maxious
Weed Act, It is required ro be
eradicared wherever Found i rhe Seaze,
For more information visit wwa.
colorado.gov/ag/weeds and dick on the
Mastous Wead Man agement Pr:}hr 3in
O call the Stare Weed Coordinaror

at the Colorado Department of
Agriculrure, Conservarion Services
Division, 303239410,
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Management Recommendations
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Integraced Weed Management recommendartions

CULTURAL

Cultural prevention is the oniy

effective way to control hwdrilla
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arions for herbicides thar can be applied ro bodies of warer.

Recommendanons are P with agquaris weed species and need o be based on water |.:-|..|!. EVpiE

and warer volume. Please read label for exact rares.

directions. The label iz the LAW?

Always read, undersrand, and follow che label

Flundone | Sonar -
genearal use)
Endothall + quuat
[Agquathal K + Reward -
general use)

Refer to label. Refter to label.

Refer to label. Refer to label.

Endothall [Aguathal K - |Refer to label.
general use)

Refer to label.

Additional herbicide recommendations for other spedes can be found at

hitpsfigoo.giVFPCUw
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Knotweeds Identification and Management

apanese knotweed (Fallopia ja-
Jpﬂnr’m], glant knotweed (Fallopia
sachalinensis), and thelr hybrid, Bo
hemian knotweed (Fallopia x bohe-
mica) are bright green, bamboo-like
perennial plants that grow 5-16 fest
tall and spread through lateral root
systemns (rhizomes). Stems are hollow
between nodes, and often reddish-
brown and swollen at the nodes. The
base of the stem above each |oint
is sumounded by a membranous
sheath. Leaves are alternate and
large. lapanese knotweed leaves are
broadly ovate or spade-shaped with
low, bump-like scabers on the under-
side instead of hairs. Giant knotweed
leaves are heart-shaped with long
hairs underneath, and Bohemian
plants typically have both leaf forms.
The small, showy, greenish-white
flowers develop on branched clus-

= = o2 Tt :;i"f
| caparyny Bemeen ey Oaad

ters and are present in late summer.
Seads are three-sided, black and
shiny, and they develop In a papery
winged fruit.

Japanese and giant knotweed are
native to Asia and were introduced
ta the U5, as ornamentals and

for erosion control and landscape
screening. All three species spread
and resprout from roots or root
fragments. They can be found grow-
ing near water sources, in disturbed
areas, and along rights-of-way. All
three species can tolerate many
environmental conditions such as
full shade, high temperatures, salin-
ity, and drought. Infestations can
clog small waterways and displace
native vegetation, increasing bank
erosion and degrading wildlife habi-
tat. Like other species in the genus
Polvgonum, the soil seed reserve is
likely long-lived, and site monitaring
should be carried out for at least ten
years after the last flowering adult
plants have been eliminated

The key to effective control of Japa-
nese, giant, and Bohemian knotweed
is to prevent establishment through
proper land management. Maintaln
healthy riparian cooridors, wetlands
and rights-of-way, and continually
manitor your property for new infes-
tations. The following page provides
management recommendations.

All three knotweeds are
I | designated as"List A7
— | speciesin the Colorado
Moxious Weed Act. They
are required to be eradi-
cated wherever found
in the state. For more
information please visit;
www.colorado.gov/ag/
weeds or call the State
Weed Coordinator at the
Colorado Department of
| Agriculture, Conserva-
| s —=] tion 5ervices Division at
==1 303-8369-9030.

iodbl pido

L

siIsuau

P23

|15

11oY2DSs 4 ‘v

4og x4 *

UBjUURYOg 33 YUES TseuBdEr SSPODMACUL

L




eI, & Bonemien

)
()

Fallopia japonica, F. sachalinensis, F. x bohemica

Integrated Weed Management Recommendations

Preventing the spread of this plant in Colorade is crucial since it is known 1o exist only in a few locations.
Monitoring your land for infestations, especially lands near water and downstream of known sites, can
significantly aid in detecting the species early and eradicating it quickly. Herbicide timing is important in
controfling this species. Fallow timing recommendations closely.

CULTURAL

Cultural control may be possible with persistence. Heavy blackplastic
should entirely cover the infestation but be loose enough toallow
growth underneath. Some plants will likely survive, so followup
treatment and monitoring will be necessary.

BIOLOGICAL

Biocontrol agents are not included in the prescribed
ranagementplans for List A species by the State; eradication is the
management objective. Mo biocontrol agents for the knotweeds are
available. Formore information on the use of biocontrol agents in
Colorado, please contact the Palisade Insectary at 970-464-7F016,

MECHAMICAL

NOT recommended as an eradication treatment due to theextensive
ard complex lateral root system. If plants are removedmechanically,
all plant parts should be removed and then bumt or carefully
baggedand disposed of in the landfill. Burming the plant as a
controlmethod is ineffective and not recommended.

CHEMICAL

The following are recommendaticns for herbicides that can be
applied along riparian and wetland areas to treat knotweeds, Rates
are approximate and based on smaller infestation, spot-spraying
technigques. Please read label for exact rates. Always read, understand,
and follow the label directions. The herbicide label is the LAW!

HERBICIDE RATE APPLICATION TIMING
Glyphodate .55 to 3% solution (3.2 o Apply evenly over leal surface “to wet” not so dripping ocours
iRodea?, Aquadtaster®, | 38 oefgal water] + .32 orfgal | Treat when plants are actively growmg, pre-bid 1o fowering
AguaMeat® are all safe waler mon-ionic surfactant, stage; June to July (at least hall of foliage should still begrean,**
for aguatic use) R

% v B ol undiluted herbicide | Use o calibrated inpection gun to inpect just below the third node
from July to September (gun can be baught online (total freat-

maeit mast ol exceed B quarts per acre o approcamatedy 1,000

1,500 stems per acre for suggested rates)

per individunl stem lor ijec-
tions

Triclopyr iGarton 34 for | 1% solution (1.3 axfgal water] | Apply evenly over leal surface "o wet” not sa dripping occurs,

aquatic sites] OR + 0,32 oxfgal water non-ionic | Treat when plants are actively growing, pre-bud to flowering
Imazagyr*** [Habitat® surfaciant stage: June to fuly*®

iR Arsenal® for aguatic injection method is not allowed lor these herbacides.

Lise:)

=&l starred herbicide products are nonselective and will kill any vegetation contacted.
*=f leaves are above one’s head, plants can be bent down to allow better foliar spray coverage,
“*“lmazapyr is NOT recommended for use in armamental or turf settings.

* Knotweedss Jepanese,

Colorada Departrment of Agricultuny - Conservation Senvioes

jirh Interlocken Parkowiy
Broamifeld, 0O Boasi
(303} 869-9030

y Linhersity
ww, Colorado.goviagweeds




Meadow Knapweed Identification and Management

e, oA LAk

eadow knapweed (Centaurea x
M mancktanii] is a perennial that
grows From a woody crown, The
upright stems, grow from 20 to 40
inches tall and branch near the middle.
Flower heads are solltary at tips of the
branches, pink to purple in calar, and
3/4 of an Inch in size. Bracts are light
to dark brown with papery-fringed
margins. Lower leaves are lobed and
upper leaves are linear. The leaves
grow up to & inches long and mare
than 1 Inch wide.

Meadow knapweed primarily repro-
duces by seed, but root and crown
fragments re-sprout when disturbed
by heavy eguipment or culthvation.
Meadow knapweed seeds are carried
in rivers, streams, ar irrgation watar, in
hay or by vehicles along roadsides. It
is an attractive plant which some peo-

ple plant as a garden ornamental. The
seed viability for meadow knapweed
is unknown. The site must be moni-
tored for at least 10 vears after the
last flowering adult plants have been
eliminated and treatments repeated
when necessary.

Habitat for meadow knapweed include
maist sites, irrigated pastures, moist
meadows, river banks, streams, irfiga
tion ditches, roadsides, and openings
ir forested areas. The plant is native
to Europe where ariginally it was
introduced (cross between black and
brown knapweed) as a potential forage
species, but it has low palatability to
grazing animals. Meadow knapweed
outcompetes native plants and pas-
ture species and reduces available for-
age for wildlife and livestock. It is not
palatable or nutritionally sufficient for
livestock and disrupts wetland habitat
by displacing native plant species.

The key to effective control of meadow
knapweed is preventing the establish-
ment of plant communities by main-
taining healthy native plant popula-
tions. If meadow knapweed |5 present,
using a combilnation of control meth
ods, mechanical and herbicides, to
eradicate populations is effective.

Meadow knapweed |s designated
as a"List A" species in the Colorado
Moxious Weed Act. Itis

el Uil i Porapewrsind Sl i 75TH0

required to be eradicated
wherever found in the
State. For more informa-
tion visit www.colorado,
gov'agiweeds or call the
State Weed Coordinator at

the Colorado Department
of Agriculture, Conserva-
tion Services Division,
303-869-9030,

Key ID Points

3. Bracts haye
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Centaurea x monck

Meadow Knzpweed

L

Integrated Weed Management Recommendations

Since meadow knapweed has been identified In small guantities around Colorado, preventing the populations from
spreading is important in management of the weed. Eradication requires intensive and persistent contral effarts to
effectively eliminate weed infestations and soil seed reserves.  If populations occur hand pulling and herbicide contral
methods are affective in eradication.

CULTURAL

Preventing the establishment of the Meadow knapweed is crudial,
so maintaining healthy native plant communities 15 a pricrity.
Contact your local Natural Resources Conservation Service for
seed mix recommendations. Bare ground Is prime habitat for weed
invasion, 50 prevent bare spots caused by overgrazing.

BIOLOGICAL

Bincontrol agents are not included in the prescribed management
plans by the State for List A Spedies. Eradication is the management
objective of all List A's. No biocontral agent for Meadow knapweed
is available. For more information about biological control agents,
wisit the Colorado Department of Agriculture’s Palisade Insectary
website at www.colorado.gov/ag/biccontrol

MECHAMICAL

Hand pulling or digging is an effective contral methed when
populations are small. Hand pulling should occur when sail is moist
and be certain to pull all the rocts, it isimportant to bag specimens
carefully so as to not scatter seeds if the plant is flowering.

CHEMICAL

MOTE: The following are recommendations for herbicides that
can be applied to pastures and rangeland. Rates are approximate
and based on equipment with an cutput of 30 gal/acre. Follow the
label for exact rates. Always read, understand, and follow the label
directions. The herbicide label is the LAW!

HERBICIDE RATE APPLICATION TIMING
Aminopyralid 7 fl. oz product/acre | Apply in spring to early summer du rirnr:p bolting to bud
(Milestone - general use) | plus 0.25% w/'v lonic growth stages or in fal
surfactant.
Cloypyralid 1 pint product/acre | Apply in spring to early summer durinF bolting to bud
{Transline - general use) | plus 0.25% v/v ionic grawth stages or in fal
surfactant.
Ficloram 1 gt.productfacre | Apply in spring to early summer durin-[:; boiting to bud
{Tordon- Restricted use | plus 0.25% v/'v ionic growth stages orin fal
or Picloram 22K)) surfactant.
Colorada Department of Agricudtiste . Consarvation Services

ok Imbarlocken Parkwiny
Broamiheld, L0 Soa
(303} 869-g030

Linkersity
wisv.colorsdo.goviagweeds




Mediterranean sage
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List A Species

Rangeland, pasture, and riparian site recommendations

Cioborada Departrment of
Augercuture

305 Interlocken Py
Broombeld, CO B0

[I03) B0
weodsisiaie.co,ws

Mediterranean sage
Identification and Manag&ment

Identification and
Impacts

Mtdi:ermncm sage (Salvia
acririopis] is a biennial thar

is an erect, coarse biennial or short-
lived perennial, with a stour raproos.
First year roscrres are blue-green.
and are covered with woolly whire
hairs. Second year plants prodoce
more leaves with a Howering stem.
Leaves have a pungent odor when
crushed. The flower stem can grow
2 o 3 teer rall and branch 2 to 3 feer
wide resembling a candalabra. The
srem breaks off in che fall and forms
a tumbleweed dispersing thousands
of seeds. Marure plants can produce
100,000 seeds each. The Howers are
white to yellowish-whice and appear
in cluseers.

Mcd:i:-:rf.i nean sage 15 Narve oo
the Mediterranean region and
norrhern Africa, Mediterranean sage
invides primarily rangeland, bur will
easily invade riparian areas, forests,
readsides, and dry pastures. This
invasive ornamental plant prefers
south-facing slopes in loose, gravelly,
well deained soils. Mediterranean
sage initially invades disturbed sices,
bur quickly spreads ro non-disrurbed
and narural sices. It adaprs o 4 wide
variery of environmenral condirions
and quickly displaces native
vegerarion. The planr is unpalarable
to most grazing animals and is capable

of forming dense monoculrures. The
seed viability tor Mediterrancan gage is
anknown, The site inust be monitared
fior ar leasc 10 years sfrer the lase
fowering adule plants have been
eliminared and rrearments repeared
when necessary.

he key ro effective control

of Mediterranean sage is
preventing the establishimenr of planc
communities through the use of sound
land management pracrices. Mainrain
healchy pastures and rangeland and
continually moniror your properry
for new infestations. especially near
current known infestarions since
tumbleweed mability of this plant can
spread che seeds far and wide. Derails
on the back of this sheet can help o
create 1 management plan comparible
with vour site ecology.

Mcdircrrancm sage is designared

as 2" List A species in the
Colorado Moxious Weed Ace. [r is
required to be eradicaced wherever
Found in the Scare. For more
informarion visit www.colorado.gov/
ag/weeds and click on rhe Noxious
Weed Management Program. Or call
the Seare Weed Coordinaror ar the
Colorado Dieparcment of Agriculrure,
Conservarion Services Division, 303-
239-4100.

Map of Mediferrancan LR nifesrarios

— e o 1 e T
Al Phetes @ Kelly L':.u.:: Calorads | Weprisisaenl
of Agricalore. map by Cresmal Andere s Cobarado

E:*:E'\l:u"li'l.'u 7 Agri ailue
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Management Recommendations
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Integrated Weed Management recommendations

List A Species

HERBICIDES

MNOTE: The |'|_||||l1.'|".|'|:._' are recommendations for herbicides char can be applied ro range and
pasturelands. Rares are approximate and based on equipment with an cucpur of 30 gal/acre.
Please read label for exace ripes. Always rea d, understand, and follow che label directions, The

of Agriculture at 9

irfa'lrr:;.".l‘.i'l":"'i]'l Heed
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MECHAMICAL
Hand pull o
Make cerisi

SErver properties
ot tfie perimerer
of known

herbicide label is the LAW!

I or. productfacne + |Apply in spring dunng ros ette to bodting (eary

|Aminopmalid
{AWElestone)

MArtsulfuron (Escort or
!li;lmarrrm:l #= 2a&pD

Picloram

| Tordan/Picloram 22K -
Restricted use
pesticide) =
Chlorsulturon (Telar)

1% wiv methylated
semd ol

1 o7 productfacne
{metsulfumon) + 1
qt.facee (2.4:0) +
0.25% v/~¥ nor-ianic
Surtacramnt

1 gt product acre
|Tordon] = 1oz
producty acme
{Tekar] = 0.25% v
A -10rac
surfactan

HfeSrarnoms
et l?illrl"i-lr g
T e T ."..'_|I I

flowenng) growth stagres

Apply in spring duning ros ette to boiting {rardy
{Aowering} growth stages

Apply in spRng dunng rosette 1 bolting (eady
flowenng) growth stages. DO ROT use near tees,
|desirable shrubs, water, oF high water table.

Additiona herbicde recommendations for ather species n be found at:
https:iigoo.gl’VFPCUy ,

Lop fo bormam phocos. &

AL Mueray, Univ: of Florids

LiSUA ARS Archives

Mediterranean sage
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Rangeland, pasture, and riparian site recommendations

Colgrasdo Department of
Agriculture

305 Interlocken Phwy
Broomeld, OO BOGI

(303) BEe-0030
weedsitale oo

Medusahead

Updaced on
TaAuls

Medusahead

Identification and Manag&ment

conrent which decrease palarabiliry

to decompose.

he key to effecrive control of

medusahead is preventing the
establishment of plant communities.
Medusahead ourcomperes desirable
plants when overgrazing of the sice
OCCRrE. An aggressive management
approach, combining several control
methods (mechanical, herbicides, and
burning) has proven to be the most
effecrive dealing with medusahead
plant populirions. Dretails on the
back of chis sheer can help ro creare
a2 management plan comparible wich
your sire scology.

Identification and
Impacts

Medusahcad { Taenracheram
capt-rmedusae) is a winter
annual grass. The planr is nacive

to Europe and Asia. [r can grow to
heights of 6 co 24 inches. Srems are
wiry and slender conaining a few
shorr leaves, The leaf blades are
narrow and rolled in the smlk, The
yellowish-green sheen of dense stands
are highly visible afrer other annual
grasses rurn brown, The flower is a
long-awned spike and it has a Fbrous
roor syscem thar s quickly developed
allowing it to extract soil moisture
deep in the soil profile before mosr
perennials, The seed longevity for
medusahead is ar least rwo years, The
site must be monitored for ar lease
four years afrer the lasr Howering
adule plants have been eliminared and
rrearments repeaced when necessary.

edusahead is designared as a
“List A" gpecies in the Colorado
Noxious Weed Act. It is required
o be eradicated wherever found in
the State. For more information
visic www.colorado.gov/ag/ weeds
and click on the Noxious Weed
Management Program. Or call the
arate Weed Coordinator at the
Colorado Deparrment of Agriculmure,
Conzervanion Services Division,
303-239-4100.

abitats for medusahead include

disrurbed sires and grasslands.
It grows best on clay soils where deep
soil moisture is available lare in the
season. Medusahead infestations
displace narive vegerarion and can
greatly reduce carrying capacicy of
rangelands for domestic livesrock of
tp o 75%. The barbs or awns on
the seed head can canse puncrure
wounds to grazing animals, as well as
cling co che feer and fur of animals or
hikers socks. Tissues have high silica

Adrsse 8

Sreve Diewey, Urah Scage Llnkversiry

and makes the licter of dead stems slow

Zaeniatherum capur-medusae




Management Recommendations
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Integrared Weed Management recommendations

HERBICIDES

faregrared Weed
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Medlrsafrend,

NOTE: The following are recommendations for herbicides thar can be applied ro range and
? asturclands. Rates are approximace and based on equipment with an ourpur of 30 gal/acre.

ease fead label for exacr fares

herbicide label is the LAW!

Always read, understand, and follow the label direcrions, The

sulfometuron +

Extra)

Metsulfuron [Dust

3 oz. product/acre +
0.25% /v non-ionic

surfactant

Apply in fall either preemergence or very early

postemergence

https:ligoo.glVFPCUy

Additional herbicide recommendations for other species can be found ar:

i:'\-|' i';""'l"""' of AL Micrrav, Llane al Flomds;

LISTIA ARS Archives adid bottam: Sreve

Plewey, Ue

||: Stare Llidversiny

Medusahead




L'|'.'_|l::d Al

T 2EES

Myrtle spurge

List A Species

Ciodoradia Departrment of
fugrrcubture
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Rangeland, pasture, and riparian site recommendanions

Myrtle spurge

Identification and
Impacts

M yrele spurge (Euphariua

iy rermires ) is a low Hrllw'iu3
perennial wich rrailing fleshy srems.
The leaves are fleshy, blue-green and
alrernare. Flowers are inconspicuous
with yellow-green, peral-like braces
thar appear trom March ro May.
Myrile spurge spreads by seed and
plants are capable of projecring seeds
np o 15 feer.  The plant grows from
a taproot, with new spems emerging
in carly spring and dying back in the
winter. Planes can grow up ro 8-

12 inches high and 12-18 inches in
wideh.

M}'rrlc Spurge concains a toxdc,
milky sap which can cause
severe skin irritations, including
blisrering. This plant is poisonous

if ingested; causing nausea, vomiting
and diarrhea. Wearing gloves, long
siceves, shoes, and eye procection is
highly recommended when in conrace
with myrele spurge. as all plant parcs
are considered POISOMOES.

yrele spurge is an invasive

ornamenzal char is native o
Eurasia. Ir is popular with xeriscapes
and rock gardens, preferring sunny
to partly sunny areas and well
drained soils. Myrtle spurge rapidly
escapes gardens and invades sensitive
ECORVSIEMS, CUL Competing native

P prp— farp———

Identification and Manag&ment

vegerarion and reducing wildlife forage.
Alternarives o planting myrtle spurge
include narive plancs such as sulphur
Rower [ Erigonam umbellarum),
Kinnikinnick (zrrenscaphplos avarss),
or creeping mahonia { Mafionds
repens). The soil seed reserve of myrde
spurge is estimared to be eight years.
The site must be monirored for ar
lease nine years afrer the last Howering
adulr plants have been eliminared and
rreacments repeared when necessary.

he key o effecnive concreol of

myrtle spurge 15 o remove plants
prior to sced ser.and oo derect and
remove new populations in natical
areas early on. Small areas can be
easily removed by mechanical means
bur should be done eardy ro prevenr
eriggering seed launching, Details
on the back of chis sheer can help 1o
create i management plan compatible
with vour sire ecology.

yrele spurge is designated as a

"List A" species in the Colorada
Noxtous Weed Act. It is designared
for stacewide eradicarion. For more
informarion visit www.colorade,
govag/weeds and click on the Noxious
Weed Management Program, Or call
the Seare Weed Coordinaror ar the
Colorado Deparcment of Agriculrure,
Conservarion Services Division,
303-239-4100.

LT ap al nyeele sparrge dikleracoa
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Phipes £ Kelly L hisg, Coluaadss Tie parrmenr of
Apncwlrurg and Labovel Cryscal Andrews, Colaradno
Deparrment of Agriculcure
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Integrared Weed Management recommendations List A Species
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Management Recommendations

HERBICIDES

NOTE: The following are recommendarions for herbicides thar can be applied ro range and
vasturelands. Fares are approsimare and based on equipment wich an aurpur of 30 H|| acre,
i”h:.]:cc vead label for exacr rares.  Always read, understand, and follow the label directions. The
herbicide label is the LAWE

2.4-0 ester datfacee + 1% vy [Use g 2,4-D ester formulation that has a 4.0 |bs.

methylated seed oil jactive ingredient/acre. Apply during spring or during
fall regrowth.

Dicamba + 2.4-D 1 pint/acre Use a 2.4-D formulation that has 3 4 Ibs. active

dicamba + 2-3 ingredient/galion. Apply during spring or dunng fall

pints/acre 2 4-D regrowih.

[amine or ester)

(Picloram 20 oz.facre + 2-3 Apply at Howerng growth stage during spring or to
(| Tardon/Picloram 22K - |pints facre 2,4-D fall regrowth. DO NOT use near trees, desirable
Eﬂcst'-n' cted use [amine or ester] ishrubs, water, or high water table.

|pesticide) + 2,4-D
Additional herbicide recommendations for other species can be found at:
https:ligoo.glVFPCUv

T E e |'\-|::|..|n. v Uinkaows, & Murray, Unoe of Flopda: USDA ARS Archive; and unlnoawn
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List A Species

Rangeland, pasture, and riparian site recommendarions

Cioborada Departrment of
fugercu ftune

305 Interlocken Plheyry
Broombeld, CO B0

[303F) BE%-00R0
wocdsdsiale.co.ws

Identification and
Impacts

Or.‘lng: hawkweed (Hieracdem
auranriacem) is a perennial
plant -u_':ﬁgil:l;,‘;l:l.ﬂg frinm Eurgpe. It
reprodoces from runners, thizomes,
sporadic root buds, and seed. Leaves
are basal with one or rwo small leaves
sccasionally occurring on the bristly
srem. Roserre leaves are four 1o six
inches in lengeh, sparula shaped and
have finely roothed margins. The
plant grows 10 ro 20 inches in heighr.
Flowers have 5 o 35 red-orange-
yellow heads with perals thar are
srrap-shaped with norched tips. The
Hlowers generally grow in clusters,
and look similar to dandelions. They
range from 1/2 to 3/4 inches in size.
The plant aslso conrains a milky juice.

Orange hawkweed

I I abitar for orange hawkweed

include disrurbed areas,
ski-ficlds, grasslands, pastures,
rangelands, woodlands, alpine
meadows and yards. It grows in
remperate and mounrain regions and
can tolerate a variery of conditions

O range hawloweed displaces
mitive vegeration and reduces

livestock and wildlife forage. The

shap
notchs

which dominate che site with a solid
mat of rosectes or seedlings. Orange
hawkweed readily escapes gardens
and becomes a serious problem in

L'|'-'.|l'|.l\5 4l

T2

planes quickly form dense infesracions re w

Orange hawkweed

Identification and Manag&ment

narural areas. The seed viabiliry of
orange hawkweed i seven years, he
gire must be monirored for ar lease
eight years afrer che last lowering
adulr planrs have been eliminared and
treatments repeared when necessary,

he key o effecrive concrol

of orange hawkweed s
preventing the esrablishment of plant
communities throtigh sound land
manigement pracrices. Maintain
kealchy pasrures and rangeland and
continually menitor your property tor
new infesrarions. [T plane populations
of erange hawkweed exist, combining
hevbicides and culmeeal conrral
methods can be effective. Decails

on the back of rhis sheer can help ro
create 4 management plan comparible
wirh your sire ecology.

O range hawkweed is designaced
as 4" List A speces in the
Colorado Moxions Weed Ace. Itis
required to be eradicared wherever
found in che Scare. For more
information visit www.eolo 3,
goviag/weeds and click on the Noxious
Weed Management Program, Or call
the Stare Weed Coordinaror at che
Colorade Deparement of Agricalrure,
Conservarion Services Division, 33-
2394100,
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Management Recommendations
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Integrared Weed Management recommendartions List A Species

fregrared Weed
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HERBICIDES
MNOTE: The following are recommendations for herbicides chat can be apphied o range and
pasturelands, Rates are approximare and based on equipment wich an oncpur of 30 gal/acre.
ll-.:'{I.".Ihl\.: read label for exacr rares.  Always read, undersrand, and follow the label directions. The

herbicide label is the LAYY!

Aminopyralid ‘6~ o1 :.ﬁppl'll when plants are in rosette to bolting stage.
[Mdiles tone) productfacre + :15|:tirr-g to early summer)™

0.25% v'v non-ionic I

: ___surfactant | .

Clopyralid (Transling) §1.33 pint {Apply when plants are in the rosette growth stage.

productfacre + |1:-.pring to early summer}®

0.25% vv non-ionic |

surfactant
Clopyralid + 2,4-D 2 gt productfacre « |Apply when plants are in the rosette growth stage.
[Curtail} 0.25% v non-ionic Eliﬁpting to earky summer}®

surfactant |
Note: *[deally treat in the reproductive stage, which 5 bolting to flowering. Fall treatments are
ineffective.

Additional herbicide recommendations for other species can be found at:
hitps:/igoo.glVFPCUy

Phovos, £ Top: Tom Heorme, LISDA Forest Service; Oichers: Kelly Uhing, Coborade Diepartment of Agriculre,

Orange hawkweed

#




Parrotfeather Identification and Management

Parrotfeather (Myriophyllum
aquaticum) is an aquatic to
semi-terrestrial perennial plant also
known by the names “Brazilian
watermilfoil” and “thread-of-life.”
The plant is colony-forming, creating
large, emersed mats of vegetation.
Adventitious roots form at the nodes,
and plant parts break off easily and
form new infestations. This species
is dioecious, meaning that there

are both female and male plants.
However, only female plants occur
in the plant’s non-native range, so

reproduction is exclusively vegetative.

Seeds have not been observed
outside of the native range.

The finely-dissected, feather-like
leaves of the plant are arranged
around the stem in whorls of four
to six. Emergent leaves are 2-5
centimeters long with 6-18 divisions
per leaf, and the submerged leaves
are 1.5-3.5 centimeters long with
20-30 divisions per leaf. Emergent

vegetation stands upright, up to a
foot high above the water, and looks
like miniature fir trees. The emergent
leaves are stiffer and darker in color.
Stems can become woody, and the
plant is unpalatable to most grazers.
Flowers are very small, translucent to
white in color, and develop in the axils
of middle to upper submersed and
emersed leaves from April to July.

arrotfeather is native to the

Amazon River in South America
and was introduced in the late
1800s as an aquarium plant and
pond ornamental. Parrotfeather has
naturalized worldwide, especially in
warmer climates. It grows along the
shorelines of lakes, canals, reservoirs,
and other bodies of water, and it
tends to colonize slow-moving or still
water rather than high-flow areas.
Colonies can become detached and
form floating mats, and the plant can
also live in a semi-terrestrial form
on mud flats. Infestations can clog
waterways, impeeding recreational
and commercial boating activities.
Dense monocultures also disrupt the
native aquatic plant community.

he key to effective control of

parrotfeather is to prevent
establishment through proper land
management. Maintain healthy
riparian corridors, wetlands and
irrigation canals, and continually
monitor your property for new
infestations. Parrotfeather is related
to and can highly resemble a List B
noxious weed known as Eurasian

watermilfoil. Be sure to identify

5 species correctly so that
appropriate treatment can
be applied.

arrotfeatheris a

designated “List A”
species in the Colorado
Noxious Weed Act. It is not
known in the state but is
required to be eradicated if
found. The following page
provides management
recommendations. For
more information please
visit: www.colorado.gov/
ag/weeds or call the State
Weed Coordinator at the
Colorado Department of
Agriculture, at 303-869-
9034.

Key ID Points

. Aquatic plant

with submersed
AND emergent
leaves.

. Feather-like

leaves in whorls
of 4-6.

.Emergent
growth up to
1 foot above
water surface,
resembling tiny
fir trees.

. Reproduction is

vegetative only
in non-native
range.
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List A

Parrotreather

Rev.
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Myriophyllum aquaticum

Integrated Weed Management Recommendations

Prevention is the best control for parrotfeather. Its tough rhizomes can be transported long
distances on boat trailers. Avoid introduction through boating activities. Once established, it is
difficult to fully eliminate parrotfeather, due to its thick waxy cuticle and aquatic environment.

CULTURAL

Prevent the introduction and establishment of new infestations
by conducting regular inspections of recreational and commercial
boats and waterways. Remove all plant parts from boats and
prevent transportation of propagules into uninfested waters.
Maintaining healthy native communities in slow-moving streams,
ponds, reservoirs, and wetlands to help prevent establishment.

BIOLOGICAL

Biocontrol agents are not included in the prescribed management
plans by the State since eradication is the management objective
for all List A species. No biocontrol agents for parrotfeather is
available. For more information on the use of biocontrol agents to
control weeds in Colorado, please contact the Palisade Insectary of
the Colorado Department of Agriculture at 970-464-7916.

MECHANICAL

Small infestations can be raked or seined out of the water, but
caution should be used since mechanical efforts while the plant is
still invading may enhance its rate of spread. In addition, all plant
parts must be collected so that the infestation doesn’t reestablish
from remaining fragments and roots. Rhizomes can be very dense
and tough, and the plant regrows quickly. Makes sure you can
access all plant parts before attempting mechanical treatment.

CHEMICAL

Parrotfeather is difficult to control chemically due to its thick waxy
cuticle. The following are recommendations for herbicides that can
be applied in aquatic environments to treat parrotfeather. Rates
are approximate and based on smaller infestation, spot-spraying
techniques. Please reference the label for exact rates. Always read,
understand, and follow the label directions. The herbicide label is
the LAW!

HERBICIDE

RATE APPLICATION TIMING

2,4-D liquid (Hardball,
Weedar 64, etc.) or
2,4-D granules

2.3 gal/acre with Treat emerged plants when vegetation has at least 1 foot above
5-gal min. mix/acre | water. Must include an aquatic-safe surfactant for effective
for emerged plants | absorption. Submerged treatments are limited to 2 per year.

(Sculpin, Navigate) 2.5-6.2 gallacre-ft. Coordination and approval from local entities may be
for submerged necessary for all aquatic treatments.

Endothall (Aquathol) 1.9-3.2 gal/acre-ft. Spot treat on emerged and submerged plants. If treating an
for spot or lake entire waterbody, rates will be lower. Be sure to follow label.

margin treatment

Imazapyr (Habitat:
apply to emerged veg-
etation only)

2-3 pints/acre. Plus | Use only on emerged plant parts. Must include an aquatic-
aquatic surfactant safe surfactant for effective absorption. Treat when emergent
vegetation has at least 1 foot above water.

Colorado Department of Agriculture - Conservation Services

305 Interlocken Parkway CO dO

Broomfield, CO 80021 1£

(303) 869-9030 University
www.colorado.gov/ag/weeds




Rangeland, pasture, and riparian site recommendations

Colosrado Departrmeent of
Sgncuitune

505 Interfocken Ploany
Eroomfickd, CO BO021

(303 BEo-o B0
woedsEstateoous

Purple loosestrife

Lipd ated on-

e 1

Purple loosestrife Identification
and Management
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Impacts
P urple loasestrife @ ytfrem
saffcanialis a non-native, tap-
raoted, perennial forb. It is native
to Europe and was introduced to
Morth America as an aernamental
plantforgardens.ithasescapedinto
natural areas such as streambanks
and shallow ponds. Purple
loosestrife reproduces primarily
by seed. A single, mature plant can
produce up to three million seeds
peryvear.Theseedscanremainviable
in thesoil for 5 to 20 years. Pieces of
rootsorstemsalsocanproducenew
plants. Purple loosestrife produces
multiple four-sided stems that can
grow two to eight feet tall. Ledves
are two to five inches long, lance-
shaped and whorled on the stems.
Flowersaretightlygroupedinlong,
verticalheads; they bloomfromthe
bottomup.Theyarereddish-purple
in color, about one inch long, and
have five to seven petals, Flowers
appear from late June through
September,

P

wetmeadowsthroughoutthestate
Infestations rapidly replace native
vegetation, canimpede waterflo
in canals and ditches, and have
littlewildlife habitat value. Infeste
wetlands eventually become a
monoculture of loosestrife,

f purple loosestrife is growing
in your garden, remove plants

urple loosestrife can be foundl]
along riverbanks, ditches, and

immediatelyandconsiderasubstitute.
There are many planting alternatives
that are better suited to Colorado

and beneficial towildlife. Alternatives
include spotted gayfeather, Rocky

Mountain Penstemon, beebalm, purple
coneflower, and ColoradoColumbine,
FormoreinformationrefertoColorado
Mative Plant 5ociety's websita, wiww,

Conps.org.
T he key to effective control

of purple loosestrife is early
detection when infestations are
small, It is fairly easy to control
small numbers of loosestrife plants
when the seed bank in the soil Is low.
Eradicatinglarge populationsismuch
moredifficult. Persistentmanagement
and monitoring of site is a long-term
program toensure eradication. small
loosestrife infestations should be
eradicated by hand-pulling/cutting
in combination with herbicide
application. Detailsonthe backofthis
sheetcan helptocreateamanagement
plancompatiblewithyoursiteecology.

urple loosestrife is designated as

“List A" species on the Colorado
Moxious Weed Act. It is required to
be eradicated wherever found in the
State. For more information visit
www.colorado.gov/agdosd and click
on the Noxious Weed Program link or
calltheStateWeead Coordinatoratthe
Colorado Department of Agriculture,
Conservation Services Division,
303-239-41040,

Map of purple loosestrife Infestation.

All photos © Kelly Uning, Infestation map
above, Crntal Rndrews, Colarado Department ol
Agriculture,

/caria

Lythrum sal,




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDES

and seed dispersal

aF m

lntegrateaWeed
Management:

Since purple
loosesteife has
been identified
in Colarade,
preventing the
papulations
o soreadmng
S ampentant in
management of
thewsead Frevent
oW seads from
being added fo

: the sead bank by
|'||'|||.'1;:'-!_i"-||'|*'-' ME O 4 Anaging purple
i : faosacine hafone
it Howers or Oy
clioping and’
dispasing af the
Rowerhaadsprior
fo seed setand
wsing ferbicides
fo controd planis,

M MITIMIZINE s

Followupcontrol
afforts the same
GrOWTRg FEasa
ard for several
A AfTerwards.
Maiiain a
healthy cover of
PErEnrS] DI,

iy before 8
Lol prreveni o

Thefollowingare recornmendationsforherbicidesthatcan beappliedtorangeand pasturelands.
Always read, understand, and follow the label directions. Rates are approximate and based on
equipment with an output of 30 gallons per acre. Please read label for exact rates. The herbicide

label is the LAW!

| Triclopyr [Garon 34)

6-8 gr.facre OR 1.3-
1.9 oz /gal warer =
0.25% /v non-ionic
surfactam

Apaly in summer. IF plants are flowenng, cut and
properly dispose of flowerheads before applying
Garlon JA.

Habitat® - aguatic
safe)

|Glyphosate (Rodeo®,

4 gr.facme OR 1.3-
1.9 oz./gal water +
0.25% vy non-ionic
surfactant

Apply in summer during the flowering stage. Cut and
properly dispose of flowerheads before applying
Riodeo.

{Aquatic 2,4-D Amine

1-2 gt.facre or 1.3-
2.5 or./gal warer £
0.25% v/v non-ionic
surfactant

Earty spring - prévents setd formation only,
Retreatrnent will be necessary, DO NOT apply when
outside termperatures will exceed 85 dagrees.

Mote: *These herbicide products are nonselective and will kill any vegetation contacted.

Additional herbicide recommendations for otherspecies can be found at:
https:igoo.gl'VFPCUy

Purple loosestrife
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Rush skeletonweed

Colosado Departrmeerd of
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205 Interlocken Ploary
Broomfield, CO BOG2

(30T Bl
weadudtate oo

Rangeland, pasture, and riparian site recommendations

Rush skeletonweed
Identification and Malmgement

Identification and
Impacts

Rl_l.hh skeleronweed |'{.:."rn.l.'.'|_."r.l.|".|':.l
Juitces s @ nacive to Asia and
the Medirerranean region. lris a
herbaceons perennial char reproduces
by seed and by an exeensive root
system. | he wiry stems of the plant
can grow from 1 o 4 feet tall. Seems
are hairy from the ground up to 4

to 6 inches |1|5.‘|‘ 1'.-"r|1 simooth stems
above. These brown hairs are a
distinguishing characeeristic, Seems
and leaves conrain a s milky lacex if
cut, The leaves on stems are sharply
coothed. The hairless b I‘i.:ll Jm'.'ﬁ are
2 to 5 inches long and 1/ 2 inches
wide. Flowers are vellow .mcl i laruily
From mid P when Frost occurs,
Flower heads ave less than [ inch

in dizmeter and consist of 9o 12
Howers, although chey may Rppear i
be one, A FIEOIOUS mature ]1|.||.1|; A
produce up to 1,500 HAowers capable
af discriburing 20,000 seeds. Plants
usually overwinrer as rosecces which
clogely rezemble commion dandelion.

I_l.ﬂ'viur for rush skeleronweed
include roadsides, rangelands,
grain fields, and pasmures. The

plant prefers well drained soils and
disturbance aids escablishmene. This
weed chrives on well-drained and
rocky or sandy rexrured soil, buor

can Roewrish in both very wet and
very dry environmenes. The plant

can regenerate if the roor sysiém is
damaged by mechanical or culrivarion
pracrices, "p'n. hen dam: Age OCCUTS and
roor tragments sprout chey can reduce
crop yields and wildlife ."-_'-l_':_;_&;:; and
habirar. The soil seed longeviry is ar
lease three years,

he key ro effective conerol of rush

skeletonweed s preventing the
esrablishment of planr communiries
||r|a-|||J'| sound L; |r||,| manigemiit
pracrices. Maincain l1|.:||:|1l. ALCUTES
and rangeland and conrinually monizor
your property for |1r w infescations,
IF nwﬁ skeleronweed Empul itions
exist, an inregrared weed management
seeacegy is the only way ro conrrol and
eradicate populatons. There is no one
conteol method chat works,  Deepils
on the back of chis sheer can help ro
create a management plan comparible
wich your site ecology.

Rush skeleronweed is designared
as a "List A" species in the
Colorado Moxions Weed Ace. v is
required ro be eradicared wherever
found in the Stare. For more

iformation visit wwwoolorndo

goviag/weeds and click on the Noxious

Weed Management Program. Or call
the Stare Weed Coordinacor ar the
Colorade Deparoment of Agriculmre,
Consepvacion Seevices Divigion, 303-

2394100

Idshi Weed

AP di gl Lirah Srage Unsver BILY

lower lele &

Fheate ¢leckwise, From

dxhio Weed Avcirciicas
Seeve Diewey, Licah Sace

Linsrersioy |lul:ml|l-. Org.
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Management Recommendations
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Integrared Weed Management recommendations

HERBICIDES

Sremered Wied
&

wnent of ew
' Menagement:

Mmirsimizing «

Lrevensmgy olve
exrafilizfinnenr

of rhis planr

i Colarado &
crictal st i i
e ver Erown

£0 e e e
Erare MMomiroring
rireer Laend for

i earfy detecron.
Eradicarion
FOGUIres {ensine
; amd persiscenc

Pa o coatrel effare
artment of EEEECY SRR
eftemiteare weedd
frfesrarrans andg
soil seedd reserves,

The sive muse
Do mesrored
for ar feuse 20
pears affes she
dzse Howering
aadundr planes fave
Been pfanmared
FrnT Fred Cmenirs
repeaced witen
BEeeEs Iy

NOTE: The following are recommendarions for herbicides thar can be applied to range and
pasturelands. Kares are approximace and bazed an ECUIPITEnT W ich an P of 30 :._1.1|.-'.||,'rl'.
Please read label for exacr rares.  Always read; undersrand; and follow the label directions. The
herbicide label is the LAWT

| Milestone)

Aminopyralid

5-7 o facre (start

with 7 oz ) + 0.25% |Summer)

vy non-ionic
surfactant

Aminocyclopyrachlor = 4. 75-8 oz
chiprsubfuron
{Perspestive)

progductfacne +
0. 253 v 'y non-ianic
surfactant

Apply at mseme growth stage. (Spring 1o Eady

Post-emergence in spring untl flowering, or to fall
msetes, IMPORTANT: Applications greater than 5.5
or. product/acre excecds the threshald for
selectivity, D0 NOT trear in the root rone of
desirable trees and shrubs. Not permitted for use in
the San Luis Valley.

Additional herichde recommendations for this and orher species.can be fourd an:

i e hattoim |'\-||-cl|:lll-. i Llraly Seare Ulnitver gl Archive. Lrab Srace Uneversary “.I;.._'“II:'\-\.!.I'.|E; Esic Csgnids, ( 'l|q,'5_jl|l|

Dwparement of Agricaliure: Gary L, Piper, Washingeon State Unive

raaty, P fiath wond g

AfESTarions & ey

:

i Rush skeletonweed




List A Species

Rangeland, pasture, and riparian site recommendations

Colgrasdo Department of
Agriculture

305 Interlocken Pleny
Broomfield, OO0 20021

[303) BEe-0030
wredstate oo

Identiﬁcatin and
Impacts

S:;u:lfr{mt‘ knapweed | Cenraurea
virgara Lam. Vir squarrosa)

is & raprooted long-lived perennial
thar reaches 1 to 3 feer in heighr. It
has bract tips that are recurved or
spreading wich rerminal spine longer
than lateral spines, Flowers are borne
in singles or pairs ar the tp of cach
branch. The flowers are rose ro pink
colored and wsnally che planc only
prodices 3 o 4 seeds per head. The
Hower heads appear more slender
than other species of knapweeds.
Dreciduons seed heads fall off the
stems afrer seeds mature, Seeds are
bur-like and are dispersed by animal
movement. Stems are branched with
deeply dissecred lower leaves and
bract-like upper leaves.

Squafmﬁc knapweed can be found
on rangeland sites as well as
dismurbed sires like roadsides and
wasee areas. Squarrose knapweed is
extremely droughr and remperarure
tolerant. It is found in pockets

of Urah, Oregon and California.
Squarrose knapweed is narive to the
eascern Medirerranean region.

Squarrose k_napweed

Eey ID Points

L. Flo

Squarmu knapweed outcomperes
narive planr species and reduces
available forage for livestock

and wildlife. Ir disruprs native

plant communicies and forms

Squarrose knapweed
Identification and Management

monoculrures. The planr is not
palacable or nutricionally sufficient for
livestock and is allelopathic, peeventing
desirable plants from growing around
it. The seed longevity is ar lease 3 years
so the sire must be monirored for ar
lease 4 years after the last flowering
adule plants have been eliminared and
rreatments repeared when necessary.

he key to effecoive control

of squarrose knapweed is
prevenzing the escablishment of
plant communities, by mainraining
healthy narive plant populaciens, and
by surveying your land for any new
infestacions. If squarrose knapweed is
present, using a combinacion of congrol
methods such as mechanical and
herbicides to eradicare populations is
etfective. Details on che back of chis
sheer can help 1o creaze 2 management
plan compacible with your site ecology.

SI.]_I_I.:II.‘EI:'!IS:: knapweed is designared as
2" Lisr A" species in the Colorado
Moxious Weed Act. I is required

to be eradiciced wherever found in
the Sraze. For more informarion

visic www.colorado.goy/ag/ weeds
and click on the Noxious Weed
Management Program. Or call the
Seare Weed Coordinator at the
Colorado Deparoment of Agriculture,
Conservation Services Division,

303-239-4100.

All eacepr rap ceiter: Sreve Diewey, Lk

Phiane
Seare Ulinveriadys lap centes; hara Fosenchal, U504
Agricaltural Research Service Bugwood org

Lam. Var. squarrosa

-

Fﬂ"g&’ [d

Cenraurea




Management Recommendations

&
=
a
z
T
&l
]
|
=
Q
=T}
=]
=
a
fim
o
=]
-
3
=
=
=
"
Lo
=)
dd
a—
4=

Integrared Weed Management recommendations

HERBICIDES

fnregrared Weed
Mangeement:

FPrevendny cie
esrablishmenr

of ches pline

i Colarade is
CTERCIR SIee o 3%
BOE Fer kmown

rob exise £n e
snere, Moniroring
yarter faend o

infescarrons 1y key
ro early dereceion.

Sinoe squarrose
kngeweed fooiks
similar ro diffuse
Lnapwred, i ma)
Eoandetecred,
AKrowing oe dey
CHAraceeniss
can frefp

Wil proger
idenriffcarion,

L sror alfow
SRS
knmapweed o o
o seed,

NOTE: The following are recommendartions for hecbicides ehar can be applied ro range and
F.Ls:uw':.'.ndﬁ. Rates are approximate and based on equipment with an ouspur of 30 gal/acre.
lease vead label for exacr rares. Always read, understand, and follow the label directions. The

herbicide label 1s the LAV!

Aminopyralid 7 ar. product/acre + | Apply In spring to early summer during bolting o

[ il estone] 0_25% vfv non-ionic [bud growth stages or in fall. Add 1 gtfacre 2.4-0
surfactant when plants are treated in the bolt to flowenng

phase

Aminocyclopyrachlor + [4.75-8 o, Apply from the seedling to the rosette growth

chiorsulfuron productfacre + stages. IMPORTANT: Applications greater than 5.5

[Ferspective] 0.25% viv non-lonic [or, product/acre exceeds the threshold for
surfactant selectiving. DO NOT treat in the root rone of

desiable treas and shrubs. Not permitted for use in

the San Luis Valley,

Additional herbicide recommendations for this and other species can be found at:

'|'::|1 (e |:-||.|"||'\- T Breve Dewey, Llrzh Seare Ulsivesacee. Boggons |,l|:..|||'\- [hade Swesiaricin.

1 b

a%% Squarrose knapweed

%




List A Species
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Tansy ragwort

Updared an
2015

Rangeland, pasture, and riparian site recommendations

Tansy ra

ort

Identification an Manag&ment

Impacts

T.nm:r ragwort (Semecio facobaca)
is 2 non-indigenous, poisenous
weed nacive to BEurope and Asia
minor, that is responsible for the
dearhs of thousands of livesrock.
It is 2 taprooced biennial or shorr
lived perennial reaching 1 ra 6
feet in height. The stems are stour
and erecr. with slighrly branching
characteristics. The leaves are 2 o
8 inches long, alternare and equally
diseributed mostly pinnarely lobed,
wich the rerminal lobe generally larger
than the laceral ones. When the leaves
are crushed, they give off a rank odor.
The flowers form tn clusrers ar the
end of erect branches. The Howering
heads are numerous and conrain
ray and disk Howers that are yellow
i coloe, The flowers have 10 o 13
erals and are 1/4 1o 1/2 inch [ong,
“he scems may be solicary or muloiple
up to the inflorescence. The seeds are
pappus and are carried by che wind,
each plane can produce up ro 150,000
seeds.

Hihi:u: for tansy ragwort

inclode roadsides, pasoure land,
rangeland sires and disrurbed forest
habicacs after logging. It currentdly
effects millions of acres in the Pacific
Morchwese. The viabilicy of the seeds
can be up o 15 years. Moniroring a
site after eradicadon, is imperative
wirh seed dormancy being so long.
The crown and root system can
reproduce vegerarively and prodoce
rosetces. | his occurs when planes are

disturbed by mechanical and pulling
conrrol merhods.

Trumy FAZWOTT QUECOMPELES Mative
plant species and reduces available
forage for hivesrock and wildlife. Ie

is roxic to carcle and horses cansing
irreversible liver damage. The planr is
not palatable or nutritionally sufficient
for livesrock and disruprs nartive plant
communities and forms monoculrures.
The soil seed reserve is at least 16
PEATS.

Th: key to effective contrel of
ransy ragwort is preventing the
establishment of plant communiries
through sound land management
practices. Maintain healthy raeturt:s..
and rangeland and conrinually moniror
your property for new infestations.

If plant popularions of ransy ragworc
exist, combining herbicides, cultural
and mechanical conrrol methods can
be effective in eradicarion. Derails

on the back of this sheet can help o
create 3 management plan comparible
with your site ecology.

Tnnﬁ}' TREWOLT i dcsjgr,zlu red as a

List A" species in the Colorado
Moxious Weed Acr. It is reguired
tey b eradicaced wherever found in
the Stare. For more informacion
VIREE Wawaseol Loy ;
and click on che Noxious Weed
Management Progeam. Or call the
Srace Weed Coordinaror ar the
Caolorado Department of Agriculmure,
Congervation Services Division, 303-
239-4100,

Phetos & AR |\.||:|_' Loudiky, '|'|-'.|:|'.|||$I|||l' |'.:-\.:'=II
above phwrn by Leslie | Mehrbolf, Universiry of
Comsecnour, Bagwood.org.

2cobaea

o/

Senecr




Management Recommendations
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Integrared Weed Management recommendations

HERBICIDES

MECHAMICAL

Hand pulling or digging is an effective
control method when populations are
small. Hand pulling she r when
soil ts moist and be certai

frregrared Hied
Mandgement:

Frevensmny tie
exrallichmicnr

of chis plinr

i Eoloradn i
crinceal srmce 5 rE
M e Emain

rid ares 1) (e
srare, Momiroring

yoner damd for

ST rarIons s ey
for early dereciion.
Eracicarson
FEGUITER SEnSine
aund persiseene
conerod effores

o effecrively
elfimnane weed
dnfesrarrons dod
soif seed Feserres,

Cace seod
Feserres Hare
Been escabiliched
Tansy eagwarr 15
FEFV PErEisTey
and rougl ro
HAIAGE.

NOTE: The following are recommendarions for herbicides thar can be applied to range and
pasturelands, Rates are approximare and based on equipment with an ouepur of 30 gal/acre.
Please read label for exacr rares.  Always read; understand; and follow the label directions. The

herbicide label is the LAWT

of growth or Spring]

Apply at the rosette growth stage. [During first year

ir.ﬁ.rninapg'ralld |4 to 5 fl oz.facre
[{Milestone)
|Picloram 2 to 4 pintfacre +

Apply at the rosette growth stage. [During first year

({Tordon/Picloram 22K - 0.25% v/v non-ionic

of growth or Spring] DO NOT use near trees,

|Restncted use surfactant desirable shrubs, water, or high water table.
ipesticide]

imtsulfurnn (Escort 1 or. product/acre +|Apply at the bud growth stage. (Spring)

{XP) 0.25% v/v non-fonic

I |surfactant

Additional herbicide recommendations for this and other species can be found at:
hittps:Ngoo.glWVFPCLv

'|'|. s, Lop b bt g = Fk. {Hu Coanisisl v l\.:‘|'.|'\1|'.l||_._'I|-|': | esd b | BMelebielelt, Unrrerairy o Comscernsie ||-.|_:u||:'\-.|.|||;;: and

dichael Shephard, DSIEA Forest Servier. Bugwood.org

Tansy ragwort




List A Species

Rangeland, pasture, and riparian site recommendations
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Impacts

Ytll-nw srarthistle (Cenranres
seifsrrrralis) orviginaced from
Morthern Spain. It is a winger annual
thar is blue-green in color, has a
vigorous tapeoot, and produces brighe
yellow lowers with sharp, soiff spines
surrounding the base of the Hower
thar extend up to % of an inch long,
Yellow srarchiscle grows from 1 inch
tall to 4 Feet rall. Basal leaves are 1-3
inches long and deeply lobed while
upper leaves are smaller and narrower.
Srems appear winged and both stem
and leaves have a slighe whitish nap
covering them. Yellow starthiscle
spreads by seed with a single large
plant producing up ro 100,000 seeds.
Plumed and plumeless seeds disperse
ar different rimes.

Yr]]uw starchistle cypically
germinares in the fall with
increased moisture, overwinters

a5 a seedling, and forms irs roserce
beginning in March through May. It
can however, germinare excremely Fasy
wich oprimal conditions thronghour
the enrire summer (16 hours or

less with ~ 70 degrees F and ample
CHATLLEE | |.'||.‘|w:"r:i|'|'_.1 g-.-n-.-mll}- ACCUrs
from June ro Seprember and often
larer.

Yellow starthistle

I__I abirars for yellow starchiste
include rangelands, pastures,
roadsides, wasrelands, and lower
elevations. Ower urilized grasslands
are particularly susceprible to invasion.

Dpdaced on

A

Yellow starthistle
Identification and Management

Yf]lmr starthistle is farally poisonous
ro horses (causing chewing disease)
and is considered poer forage for all
livestock and wildlife. Ir also destrovs
nacive plant communities. The sced
bank of vellow starthisrle is nor
complerely understood. The site muost
be monirored for ar least 15 years afrer
the last flowering adult plants have been
eliminared and rrearments repeared
when necessary.

he key ro effecrive conrreol of

yellow starthistle is to prevent
seed se1 from occurring in existing
populations, monitoring your [and for
new infesrarions frequently, crearing
newly decected invasions rapidly. and
preventing new introductions from
occurring, Derails on che back of this
sheer can help o creare 3 management
plan compartible with your sice ecology:

ellow srarthistle is designared as a

“List A" species in the Colorado
aninu.-. Weed Act, It is designared
tor statewide eradicacion. For more
informarion visic www.oolorado.gov/
ag/weeds and click on che Noxious
Weed Management Program. Or call
the Stare Weed Coordinaror ar che
Colorado Deparrment of Agriculmre,
Conservation Services Division, 303-
238-4 1010,

Map of ywellow sgarchetie inbescagion
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Integrared Weed Management recommendartions
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Management Recommendations

HERBICIDES
"‘{{'JTE The following are recommendarions for herbicides char can be applied co range and

pasturelan ds. Rares are approximace and bazed an B UIpIEnT with an CHAEPLEE of 30 -.‘.1| ACTE.
Please read label for exact rares.  Always read; undersrand; and follow rhe label directions. The

hg-ri-.uin'lii Iihi-r :i ihi | AWt

Yellow starthistle

Aminopyralid |7 or. product/acre  |Apply during rosette growth and balting growth

[ Milestone) Istages. (Eary spring to early summaer]

Aminocyclopyrachior + | 3-5 oz, | &pply during rosette growth and bolting growth

chiorsulfuron |productfacre + |stage; most effective ar the sesdling to the rosete

{Perspective] 10.25% v non-ionic |stages. IMPORTANT: Applications greater than 5.5
tsurfactant or. productfacre exceeds the threshold for

|selectiving. DM MO T trear in the root 2one of
|desirable trees and shrubs, Mot permited For use in
jthe San Luis Valley
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I[Iuwra-lid {Tramsline] .i 33 pints (Apply during rosette growth and balting growth
| productfacre stages. [Early spring to early summer]
a | Additional herbicide recommendations for this and other species can be fownd at:
= . htlsz:gm.gWFPﬂUu
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Absinth wormwood

Ulpdaced an

List B Species Rangeland, pasture, and riparian site recommendations

Colorad Depariment o Absinth wormwood
e Identification and Management
Broomifickd, (0 80621

(303) BEP-S03)

ki I I abirars for Absinth wormwood

include disturbed sives, moist
soils, and is also shade tolecanc. It
can occur in 5,000 ta 7,000 feet
clevarion and is considered 3 weed in
pastureland, ¢ropland, and rangeland.
Absinth wormwoaod is listed as poor
palatability in horses, bur good for

sheep.

he key o effeceive control
of Absinth wormwood is a

Identification and combination of concral methods.
Compared to most perennials, ir is
Impacts Fairly easy to control with chemicals in

combination wirth mechanical conrrol.

Details on the back of chis sheet can
bainth wormwood [ Aremisi help 1o creare a management plan
absinchiom/ is narive to Eurasia, compatible with vour site ecology,

the Middle Basy and Moech Afeica. Iy

was introduced co North America in

the early 19ch cencury 1o be culrivared bsinth wormwood is designared
J . W T =
for medicinal use, It was first as a” List B" species in the
re d ide culeivared gardens Colorado Moxious Weed Acr. Ir
ported outside cultivated gardens L. i ; .

in 1841, along roadsides and waste is required ro be either eradicated,

grounds. concained, or suppr:"sscd d::pcndmg

> on the local infestations. For more

informarion visic www.colorado,

bsinth wermwood is 2 long- goviag/esd and click on che Noxious
lived perennial thar possesses Weed Management Program. Or call

a strong sage odor and bircer tasrce. the Srare Weed Coordinator at the

Plants grow 2 ra 4 feet in height and  Calorade Department of Agriculture,

are prolific seed producers. I has Conservation Services Division,

a raprooe thar can reach 2 inches in 303-239-4100.
diamerer and shallow laceral fibrous

roor branches thar can exrend wp ro

6 feet long in all given directions.

Plants are woody ar the base and A e, S,
regrow from the soil level each spring. ‘ I
The srems are numerous and are l

Key ID Points covered with fine, gray hairs while

the leaves aréa blue-olive green,
alcernace and highly divided. Flowers
are small, yellowish and arranged in
large. spike-like panicles. The seed
viabiliry is estimared robe 3w 4
years and are casily scacrered by wind,
water, animals, and in hay. The seeds
are less than 1/6 inch long. smooch,
Aarzened and light gray.

intk i

Phoare s © Kelly Uhieg, Coleeado Deparrment ol
.-ll.urll.'JIrlllI.': :ll:

ah sbinee by Lorysral Andrews,

Colorado Depanmient of Agrculmre.
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Integrated Weed Management recommendations List B Species
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Management Recommendations

HERBICIDES

NOTE: The following are recommendarions for herbicides char can be applied ro range and

b B
pasturelands. Rates are approximace and based on equipment wich an output of 30 gal/acre.
Please read label for exacr rares.  Always read, undersrand, and follow che label direcrions. The
herbicide label is the LAW!

Absinth wormwood

Herbicide Rate Agplication Timing

E | Asrrircgsiratid® Pl = e [TTad F ol :l’q.'q‘.‘l\'!.'ll:r Lrieg it seenreT though the Ploenering
._:'_ Erullgl\.‘nn-_-:l + .2 5% v mom iproah SEage

an L. . lioolcsudfactant | ¥. " 1
— |Amiropyralid® 1.3 o7 productfacn |Agply late wprieg into oenmer Shough the Plosering
g ;fﬂe!u.l"'lruu gicesdh 4 Lagge

|:|._ﬂ [Cpensight]

=] |smiropyralid® + 2,4-0 |2 pinks product/acee |Aoply Eafe spring inlo suerer though the flowering
E |{Ferefront HL) | |grossth stagn

E |Chogrgralid | Traoe Hne] | CLEE pindfacre :P.r.pl-rl.'ltl' L W0 saverer g che Plowering
E I Hll'i'.l.l'.ll hhage Froenie piealer ulll-l'mhr wlwii

[} |lapphnng near frees and shoubs

'-j |Ficiocam® = 2,40 ¥ pint productfacre |Apply fate sprirg info ssmmer Ehoagh the Sipwenng
= i(ri:\-'d.:-n-'m.ul.:m - |6 L gtfacee FA-D  |growsh stage. DO MOT e near frees, devirble

i | v T L L (b, watdr, o high waler Tabbe

= o) | |

ot permitied for wne in the San Luis Vailey.
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Black henbane

List B Species

Rangeland, pasture, and riparian site recommendations

Colossdo Departrmnend of
Agriculture

305 Interlocken Ply
Broomfield, CO 80027

(303 Bl
weedsipriate oo

Identification and
Impacts

lack henbane (Hyescramus niger)
was inrroduced from Europe as
an omamental and medicinal herk.
In Colorade it is mostly found on
the weseern slope. The plane blooms
June chrongh Seprember and may
be an annual or bennial. A marure
plant reaches 1 o 3 teer in height
with foliage that has 2 fowl oder.
Leaves are shallowly lobed o coarsely
toothed wich sticky hairs. The ourer
parr of the Hower is brownish yellow
in coler with a purple center and
veins., Fruirs are approximarely 1 inch
||_'||1¥| with 5 [obes,

Il pares of Black henbane are

poisonous o both livescock and
humans when ingesred. However; che
plant is usually avoided by livesrock
due ro the foul edor. The plant is a
serong competitor for moisture and
nucrienrs and produces a persisrent
licrer L"I'-E-h'tiug S.,'rlrlin:uin;l. and
growth of narive planes. Black
henbane invades disturbed and
overgrazed sires. A good prevenrable
measure is to guard against overuse,

I I abirars bor Black henbane
included disturbed open spaces,
roadsides, fields, wasre places and

abandoned gardens. Tr grows in most
soil rypes bur likes sandy or well

Black henbane

Identification and Management

drained loam soils. The seed viability
or longeviry is considered ro be 1 o 5
years.

he key ro effecrive conrrol of

Black henbane is guarding against
disrurbance and overnse, this can prove
to be a good preventative measure
against black henbane. Mechanical
control and chemicals are the most
commonly recommended method.
Controlling plants in che spring or
carly summer prior to seed producrion
is most efective, follow-up trearments
are recommended o pick up missed
or late bolting plants. Details on the
back of this sheer can help o create
a mandgement plan compatible with
vour sire ecology.

BJ&WR henbane is designaced as
"List B” species in the Colorado
MNoxtous Weed Act. It is required
ra be either eradicared, concained, or
suppressed depending on rthe local
infestarions. For more informacion
visic www.colorado.pov/ag! cad

and click on the Noxions Weed
Management Progeam. Or call the
Scace Weed Coordinacor at che
Colorado Deparrment of Agriculure,
Conservation Services Division,
303-239-4100.

S TR e
FE e

Black henbane
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Management Recommendations
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Integrated Weed Management recommendations List B Species

CLLTURAL

Cultural controls are possible in theony,

Tnregrared Weed'
Manggrement:

Coarradliing
jplanry i dive
SOUTIr OF Ay
LR P i

BIOLOGICAL seed privducores
There £ o biolk 0 lable S amase offeceiee,
i _.l';;':l_."'_.";;:llr'-ul;r
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: {re rp £or T pedrs,

HERBICIDES

NOTE: The following are recommendarions for herbicides thar can be applied to range and
pasturelands, Rates are approximare and based on equipment wich an oucput of 30 gal/acre.
Please read label for exacr rares.  Always read, undersrand, and follow the label direcrions. The
herbicide label is the LAWT

Herbickie Appbcation Timing
Metsulfuron [Escort 1 op. product/acee + | Surfactant absolutely necessary, Apply late boll 1o
X# 0,.2%% v/ non-ionic (pa rly flowser, [Sumemer to Early Fall)

sisffackant
Clhdorsalfuron® [Telar) |1 or product/acee + Apply late ball to earky Mower. | Summer to Early Fall)
0,25% vi'v non-iomnic
— pwhdiast ) 000
Chlpmulfuron + 0L625-1.25 oz facre |Apply late balt to early flower, (Summer to Eardy Fall)
Metsulfuran (Cimaonon |+ 0.25% wiv non- |
Plais | jomc surlactant
Mote: *This herbicide has residual soil acliaty that will afect all broadieal seediings germinating

after application has occurned,

Ao onal herbizide recomimsendations for il specees can e fond at
goo.glTvWnva

Lop to homom phonog, © | Top 2 phoros) Srevens Coinry | Washingron Srace | Moxwos Weed Conrral Bosrd; and borrom

photo David Hatlinan, Bannock Coanty Weed Supenneendeont, Idaho Weed Awaremess Campaign

Black henbane




Bouncingbet Identification and Management

B puncingbet (Saponaria officinalis L.
is a perennial forb in the Carvophyl-
laceae family, alse known as scapwart or
sweet William.

Mature plants grow up o three fest tall.
Like other plants in the Carnation family,
the leaves are opposite and smoath,
about 2 to 4 inches long, and have an
avate to elliptic shape. Leaves have three
very distinct deeply cleft parallel weins,
with smaller lateral faint veins. They

are fused at the base around the stem,
which forms swollen nodes, simifar to
carnations. Like the leaves, the stems
are smoath and erect, They are sparingly
oranched.

Showy bouncimgbet flowers form at the
end of an upright stem to form a cyme.

Flowers are usually in pairs. Each flower
has five petals per corolla; cultivare pet-
als vary The petals have a distinct notch
on the petal margin, making it bi-lobed.

Petals are usually pink to white and are
recurved to reflexed, which makes the
stamens exposed and the Do styles
cantrally protruding. Within one sea-
son, flowers transition from a smaller
paler staminate-phase to a larger pinker
pistillate-phase, likely to avoid self-palli-
nation {Davis et al. 2014}, The five sepals
are fused at the base 1o form a tube-like
calyx. Im Colorado, bouncingbet greens
up in April, flowers emerge starting in
June, and sets seed through October.
Bees and wasps pollinate bouncingbet
flowers (Davis et al. 201 4). The fruits are
capsules with dull black roundish o
kidney-shaped seeds. Seed longevity is
unknown. Bouncingbet forms densely
thick taproot and rhizomes. With its
robust root structure, bouncingbet can
form dense colonies. It spreads by root
and seed.

Originally, bouncingbet was introduced
from Europe as a garden ormamental, In
Colorado, bouncingbet ocours mainly
miunicipal areas as a cultivated orna-
mental and escapee, such as in residen-
tial gardens, abandoned lots, exurban
areas, and other sites that offer modst,
well-drained soil, full to partial sun, such
as roadsides and wetlands (EDDMap5
2018).

Bouncingbet contains saponin, which
when wet produces lather, and thus
was cultivated for this purpase (Chal
linor and De Voss 20121 Other chemi-
cal compounds in bouncingbet are
investigated for “cytoboxic activity
against human cancer cell lines” and

other pharmacological or
homeapathic uses (Chal-

| linor and De Voss 2012,
While generally unpalat-
able to livestock, in large
doses bouncingbet can be
poisomnous to livestock. The
sapogenic glycasides can
cause gastrointestinal irrita-
tion and destroy red blood
cells when absorbed in the
blood streams of grazing
amimals. In humans, it can
be toxic when overdosed,
hiowewer may be a culinary
additive in some cultures
(Wikipedia 2018].
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List B

Integrated Weed Management Recommendations

S

Saponaria nﬂimna’ﬁs -

BeUlin

Effective integrated management means using a variety of eradication methods in the same site along with restoration,
prevention of seed production and dispersal, and monitorng, Maintain robust healthy native landscapes. Restore
degraded sites, Avoid soil distuwrbance. Prevent seed production and seed dispersal, e.g. on contaminated equipment.
Rest sites until restored. Modify land use practices. Use methods appropriate for the site. including land use practices.

I NiCE

CULTURAL

Most bouncingbet seeds remain close o parent plants
spread is mainly by root or ormamental intreductions.
Cultural methods shiould follow ather methods, Maintain
or restore a competitive assemblage of shrubs, forbs,
cood and warm season grasses that form large oot
biomass o crowd out bouncingbet roots. Implement
whiole e restoration of solls, plants and water regirmes
where dense colonies exist, Use locally adapted species
that are ecologically appropriate for the site to Improve
competitiveness, . incloding  annual  and  perennial
species. Incorporate soil amendments, soil micnobes
and mycarrhizal fungl in restoration efforts for natives
Minimize soil compaction and disturbance, especially in
wetlands and moist soil

TiDwh

BIOLOGICAL

Bouncingbet is not palatable o sheep, cattle or horses
because of its saponin chemical content. If grazed,
bouncingbet may resprout. Properly managed grazing
can improve viger of desired species and indirectly
prevent bouncingbet. There are no- biological comirol
agents for bouncingbet authorized. in Colorade that
would effectively contral it For more information about
biologlcal control agents, visit the CDA Palisade Insectary
website at: www.coloradogovfag/biccontrol

MECHANICAL
Mechanical methods are best for residential areas or small
infestations, and best applied in early season or newly
established plants. Completely remove all roots snd root
fragments in addition to above ground biomass. Repeat
throwugh the season. Mowing, chopping and deadheading
leaves roots behind, stimulates more flower. production;
these methods require consecutive years of season-long
treabments and only control but not eradicate . Mewing
when plants are flowering of producing seed disperses
flowers and seeds, which expands the size of the infested
area, Collect, bag, and dispose of or destroy fowers;
seeds could mature and germinate if left on the grownd,
Low severity prescribed fires may damage above ground
vegetation, leaving roots and seeds unaffected, High
severity prescribed fire may not damage native plant
roots; pike shash on bouncingbet toincrease fire temps,

CHEMICAL

MNOTE: Herbicide recommendations Yo control
bouncingbet in pastures and. rangeland are found at:
on equipment with an cutput of 30 galfacre. Follow the
label for exact rates. Consult local turf and omamental
experts for herbicides appropriate for residential settings.
Aherays read, understand, and foliow the label directions.
The herbicide labal s the LAW!

if

Colorade Department of Agriculture . Conservalion SeTvices
Fun Interlocken Parkway
Broamifeald, C0: Soa2

{303) 800-9030
L lJMHlI']L‘.E_DF.I'r‘IEJWEI:‘ﬂi
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Bull thistle | Department of Agriculture https://ag.colorado.gov/conservation/noxious-weeds/noxious-weed-species-id/bull-thistle

COLORADO
..- w Department of Agriculture

(/)

Home (/) Conservation (/conservation) Noxious Weeds (/conservation/noxious-weeds)
Noxious Weed Species ID (/conservation/noxious-weeds/species-id) Bull thistle

Bull thistle

(Cirsium vulgare)

Bull thistle is a biennial forb that was introduced to North America as a seed contaminant and is
now widespread. Gumdrop-shaped flowers are pinkish to dark purple in color and 1 %2 to 2 inches
in diameter. The flower bracts are somewhat tapered and covered with spines. Seeds are capped
with a circle of plume-like white hairs. Leaves are alternate. In Colorado, Bull thistles are the
only species that are prickly hairy on the top and are cottony-hairy on the undersides of the
leaves. In mature plants the leaves extend down, clasping the stem, and are divided into
segments. The plant has a short, fleshy taproot with several primary roots extending from the
root crown. Seed leaves are round to spatulate, and smooth. Mature plants can produce up to
4,000 seeds per plant.

1 of4 1/11/2022, 10:53 AM



Bull thistle | Department of Agriculture

https://ag.colorado.gov/conservation/noxious-weeds/noxious-weed-species-id/bull-thistle
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Canada Thistle Identification and Management

Canada thistle (Cirsium arvense)

is a non-native, deep-rooted
perennial that spreads by seeds and
aggressive creeping, horizontal roots
called rhizomes. Canada thistle can
grow 2 to 4 feet in height. The leaves
are oblong, spiny, bright green, and
slightly hairy on the undersurface.
Unlike other noxious biennial thistles
which have a solitary flower at the
end of each stem, Canada thistle
flowers occur in small clusters of 1

to 5 flowers. They are about 1 cmin
diameter, tubular shaped, and vary
from white to purple in color.

Canada thistle emerges from

its root system from late April
through May. It flowers in late spring
and throughout the summer. It
produces about 1,000 to 1,500 seeds
per plant that can be wind dispersed.
Seeds survive in the soil for up to 20
years. Additionally, Canada thistle
reproduces vegetatively through

its root system, and quickly form
dense stands. Each fragmented
piece of root, 0.25 inch or larger, is
capable of forming new plants. The
key to controlling Canada thistle is
to eliminate seed production and to
reduce the plant’s nutrient reserves
in its root system through persistent,
long-term management.

anada thistle is one of the most

troublesome noxious weeds in
the U.S. It can infest diverse land
types, ranging from roadsides, ditch
banks, riparian zones, meadows,
pastures, irrigated cropland, to the
most productive dryland cropland.
Large infestations significantly reduce
crop and cattle forage production
and native plant species. It is a host
plant to several agricultural pests and
diseases. Canada thistle prefers moist
soils, but it can be found in a variety
of soil types. It has been found at
elevations up to 12,000 feet.

ffective Canada thistle control

requires a combination of
methods. Prevention is the most
important strategy. Maintain healthy
pastures and rangelands, and
continually monitor your property for
new infestations. Established plants
need to be continually stressed.
Management options become limited
once plants begin to produce seeds.
Details on the back of this sheet can
help to create a management plan
compatible with your site ecology.

anada thistle is

2013 Quarter Quad Survey

I i T vy
| e e

designated as a “List
B” species as described
in the Colorado Noxious

Weed Act. Itis required
to be either eliminated,
contained, or suppressed
depending on the local
infestations. For more
information visit www.
colorado.gov/ag/weeds
and click on the Noxious
Weed Program link or
call the State Weed
Coordinator at the
Colorado Department of
Agriculture, Conservation
Services Division,

(303) 869-9030.

Key ID Points

. Cluster of 1-5

white to purple
flowers on a
stem.

. Floral bracts

are spineless.

.Small flowers

thatare 1 cmin
diameter.

. Perennial,

rhizomatous
plant with
spiny, oblong,
green leaves.
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Integrated Weed Management Recommendations

Cirsium arvense

Integrated weed management is imperative for effective Canada thistle control. This weed needs
to be continually stressed, fnrcin%ll't to exhaust root nutrient stores, and ew:ntual]r die. Mowing
or grazing can be followed up with herbicide application. Avoid hand-pulling and tilling which can
stimulate the growth of new plants.

CULTURAL

Prevention is the best control strategy. Maintain healthy
pastures , riparian areas, and rangefands. Prevent bare ground
caused by overgrazing, and continually monitor your property
for new infestations. Establishment of select grasses cam be an
effective control.

BIOLOGICAL

Cattle, goats, and sheep will graze on Canada thistie when plants
are young-and succulent in the spring.. Follow up grazing with a
fall herbicide application. Insects are available, and provide limited
control. Cu rn‘:nt|:|I , collection and distribution methods for Canada
thistle rust (Puccinia punctiformizs) are being refined. For more
information on Canada thistle biocontrol, contact the Colorado
Department of Agriculture - Palisade Insectary at

(970) 464-7916.

MECHAMICAL

Due to Canada thistle's extensive root system, hand-pulling
and tilling create root fragments and stimulate the growth of
new plants. Mowing can be effective if done every 10 to 21
days throughout the growing season. Combining mowing with
herbicides will further enhance Canada thistle control.

CHEMICAL

The table below includes recommendations for herbicides that can
be applied to rangeland and some pastures, Treatments may be
necessary for an additional 1 to 3 years because of root nutrient
stores. Always read, understand, and follow the label directions.

| BT Ty E_’. P op. prouctiacee = |&pply in sping 31 the pee-bud prosydh slage
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|surtactant OR 1 also @od chlorpafenn {Tetar] at 1 oo facre o

|teas poon productfgal  [He mix
water = 37 o2 fgal
[ lwaer L
|Clopyralid = Triclopse |3 pints prodactfacre + [Apply until fiowering andfor 1l regowsh
||Prescott; Redeeny  [0.25% vify moss Sonic

other] Isurlgctant O 1.2% oz

|prodic bipa wader +

1027 oz.fgal water
Ammocytiopyrachion + |55 or. productface + | Apply o spring msette 1o Tiower bud growlh
rhiorygiharon 10755 vt o fonic shage: o Tall, WIPCIRTANT : Applicaticors
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Chinese clematis
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List B Species

Rangeland, pasture, and riparian site recommendations
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Chinese clematis
Identification and Management

Identification and
Impacts

hinese clematis ({Clemaris

arientalis)is a herbaceous to
woody vined perennial that is
native to Eurasia. It is an escaped
ormamental species that s a
deciduous climber growing up to
12 feat. Solitary flowers have four
yellow sepals {petal-like structures)
that are often nodding. Each flower
produces numerous feathery, long-
tailed fruits which are conspicuous
all winter, The plant fiowers from
August o September,

abitats for Chinese clematis

Include roadsides, riparian
corridors and rocky slopes, Itis
sometimes found in open woods.
Plants prefer sunny areas but have
shown to be somewhat shada
tolerant. Chinese clematis prefers
well-drained soils.

hinese clematis can cause death

to young trees and brush. It
outcompetes native shrubs and
herbacecus species. Plants will
completely cover; rock walls, trees,
bushes and fences. The juice of
freshly crushed leaves and stems
have biister causing agents.

he key to effective control of

Chinese clematis is preventing the
plants from going to seed. Pulling
the woody stem prior to flowering
can be an effective control. Chemical
treatments are also effective whean
dealing with Chinese clematis.
Details on the back of this sheet can
help to create a management plan
compatible with your site ecology.

hinese clematis is designated as

a “List B" species in the Colorado
Moxious Weed Act. Itis required to
be either eradicated, contalned, or
suppressed depending on the |local
infestations. For more Information
visit www.colorado.gov/ag/weeds
and click on the Moxious Weed
Management Program. Or call the
State Weed Coordinator at the
Colorado Department of Agriculture,
Conservation Services Division,
303-239-4100

Chiness clemalis
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Integrated Weed Management recommendations List B Species
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Management Recommendations

HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label Is the LAW!

Bpplication Timing
LA4-D amine {1 gts, productfacne [ Apply Brytime whon the plant il actively growing
at 4.0 b actvee Will damage neighboring brush species, if pmsent
ingredient/gallon of
prochact « D Z5% wi
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Chinese clematis
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Common Tansy ldentification and Management

Cﬁmmnn tansy (Tanoceium vulgare L)
is a perennial plant in the Asteraceas
family, also known as golden buttons
and garden tansy.

Mature plants range from 1.5 to seven
feet tall. The stem leaves are alternate
and oblong. Leaves are deeply divided
with four to ten pairs of leaflets, Glands
appear on the leaf surface. The leaf mar-
gins are dentate. From afar, leaves have a
fern-like appearance and have 3 strong
odor when crushed. Stems are stiff, up-
right, ribbed often purplish-red to green
ir color, and hairless. Comman tansy has
anly button-like perfect disc flowers; it
lacks ray flowers, Yellow disc flowers are
numeraus and arranged as a flattenad
dense cluster at the terminal end of the
stems, The outer ring of disc flowers are
pistillate, Ovate shaped phyllaries that
surround the head are arranged in series,
Phyllary margins are lighter in color than
the center.

In Colorada, flowering typically starts in
June lasting to September, Seeds are
yellowish brown achenes with short,
five-toothed crowns. One plant can
produce up to about 50,000 seeds, Seeds
is wel| adapted to cold envircnments
with germination rates as high as 7%
{Gucker 2009). Sead longevity is at least
two years, and most seeds remain near
the parent plant since they lack wind-
dispersed structures (Gucker 2009).
Roots are robust, often with rhizomes
that can be woody, colled and at least
51 inches below the soil surface {Gucker
2009}, Rhizomatous spread accurs, but
reproduction is primarily by seed (Gu-
cker 2009],

Comman tansy Is often confused with
Achiltea millefolivm "Moonshine' varrow],
which is a similar height, leaf structure,
and has yellow terminal flowers. When
common tansy is not in flower, it can
also be confused with Conium mocu-
fatum (poison hemlock] because of Its
leaf structure, the stff nbbed stems and
corymbiform flower head,

in Colorado, common tansy is mostly
found along the banks of irrigation
ditches, streams, seeps and roads (EDD-
Maps 2018). It iz also found in residential
areas as an ormamental, and occasionally
an semi-arid rangelands and pastures
(EDDMap5S 20185, It survives cold, prefers
wet environments and full sun but can
tolerate partial shade (Gucker 2009},
Common tansy 15 reported predominant-
ly im the northem portion of the United
States (EDDMap5 2018).

R vl B o T (i el o DD, F v 0l

With adequate moisture

e comman tansy can outoom-

pete and displace native
and desirable species;
allelopathy may be a factor
(Gucker 20049). When stands
get robust, it can reduce ir-
rigation water flow [Gucker
2009]. Its seeds float, 5o
waker can be a vector and
downstream riparnan cor
ridors and irrigation chamn-
nels can become infested. It
tends to be fairly aggressive
and difficult to centrol.

"7 24D8|NA WiN3220UD |

ASUIEE: UOUUILUIED)




List B

ey,
19

Y/

MO NEEARN'S

Integrated Weed Management Recommendations

Tanacetum vulgare L.

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitorng. Maintain robust healthy native landscapes. Restore degraded sites.
Avoid soll disturbance. Prevent seed production and seeds fram dispersing, 2.9, on contaminated equipment. Rest sites

< -

CULTURAL

Commaon tansy prefers bare mineral soil, high light and
few compefitors to germinate, so mainfain desp mulch
and Niter cover and select shade producing species. Sincs
comman tansy forms robust rhizomatous roots, select
plants that will have equally ormore competitive below
grourd root structures that includes an assemblage of
shrubs, forbs, cool and warm season grasses, annuals and
perrenials. Use locally adapted speciesthat are ecologically
appropriate for the site and ecoregion bo Improve
competitiveness. Implement whole site restoration, where
needed. Common tansy prefers frequent disturbance and
flooding, 0 where possible, modify the hydrology and
disturbance regimes until controd is established, especially
where dense colonies exist,

F &,
LTS #' Totumrie Jobcr T v
BIOLOGICAL

Common tansy is boxic to cattle, not recommended for
haorses, however confined domestic sheep and goats eat
it during early flower [Gucker 2009, Targeted ‘grazing
can be effective, bul opens the canopy for new seeding
or shool growth, repeat integrated entries with chemical
{Glcker 20091 Mon-targeted grazing should be Hght, with
less than 60% defoliation to. maintain competitiveness
against common tansy (Gucker 2009 There are no
biclogical control agents authorized in Colorado that
would effectively contral this specips.

until restored. Modify land use practices. Use methods appropriate for the site; other plants present and land uses.

k .y

= Frocticgdy Fan-Sarwl

MECHANICAL

Because of comman bansy's robust rooks and prolific seed
production, mechanical methods are best for residential
areas anc small infestations, Remove all root biomass
or sever roots below the soll surface sarly in the season
to reduce energy storage and before seed production.
Mowing, chopping, hand-pulling, and deadheading
leaves reots behind and stimulates flower production,
requiting consecutive years of season-fong treatments.
Mowing disperses seeds and expands the infested area.
Collect, bag, and dispose of or destroy all lowers; seeds
could mature and germinate if l=ft on the grownd. lis large
size may increase fire hazaed. High intensity prescribed fire
may top kill ptants but leave roots mildly affected (Gucker
2009, Combine prescribed fre with other methods to
improve treatment efficacy (Gucker 2009),

CHEMICAL

MOTE: Herbicide recommendations to control common
tanisy in pastures and rangeland are found at; hitpsy
Equipmen-l:-';i.t-h an output of 30 galfacre. Follow the label
for exact rates, Consult local burf and omamental experts
for herbicides appropriate for redidential sethings. Ahsays
read, understand, and follow the label dicections. The
herbicide tabel is the LAW!

Lolorado Department of Agriculture - Conservalion Services
Jug Interlocken Parkway
Brommiveld, 00 Eoo21

(303)865-9030
www.colorsdo.gov/ag/weeds
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Common Teasel Identification and Management
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Cum mion teasel, Dipsacus fullonum

L., Is & biennial or sometimes short-
lived perennial forb. Mature plants can
grow up to or over siy feet tall and have a
taproot. Common teasel has simple lan-
cealate to ablanceolate basal and stem
leayes. Both leaves are conspicuously
veined, wrinkled and have rough surface,
Leaf margins are crenate. 5tems leaves
are lined with stiff prickles along the mid-
rib, S5tem leaves are opposite, net-veined,
stalkless, and clasp the stem. The stem s
rigid and also lined with several rows of
downward turned prick|es.

lowers are range from white to violet.

The flower head Is generally egg-
shaped, with a square base. The long
thin stiff floral bracts at the base of the
inflorescence are genarally lenger than
the flower head; these also have prickles.
It flowers from April to September. This
species reproduces by seed, In a Canadi-

an study, commaon teasel resprouted 50%
of the time after mechanically remaoving
above ground vegetation, Common teasel
can produce more than 2,000 seeds per
plant. Plants die after production of seed
has occurred. Seeds can stay viabie for up
to 14 years. Seeds germinate and estab
lish readily, however, seeds don't gener-
ally disperse far form the parent plant.
The fruits are a four-angled achene, each
containing a single seed

ommon teasel is native to Europe

where historically it had many uses,
Common teasel is spreading rapidly
in America. It is common along major
travel corridors and previously disturbed
areas. It is invasive in moist soils, such
as wetlands, fens and riparian corridors.
This includes roadsides, swales, irmgation
ditches. Upland dry sites are also vulner-
able. These include open, sunny habitats
such as abandoned fieids, pastures,
meadows and woodlands.

estoration of infested and degraded
Rsite& is one of the keys to eradicating
comimon teasel, Wetlands are impor-
tant but very sensitive environments.
Wethods and techniques used in infested
wetlands should follow best manag-
ment practices, such as those avallable
at hitpsySwww colorado gov) pacific/ag-
conservation/noxious-wead-publications,
Prevanting seed production is necessary
to curtall the spread of this forb. Eradi-
cation efforts will need to continue for
multiple consecutive seasons until the
seed bank is depleted, Once eradication

2015 Quarter Quad Survey
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5 complete, manitoring will
k& needed.
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Cnmmcm teasel 15 desig-
nated as a "List B” spe-

cies in the Colorado Noxious
Weed Act. Itis required to
be eradicated; some popula-

tions may be contained or
suppressed depending on
state regulations. For state
regulations described fior

each county, refer to the
most recent Rule, or visit

www.colorado.gov/ag/co-
weedcontacts for details.
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Integrated Weed Management Recommendations

e

Dipsacus fullonum L.

Effectier mtegrated management means wsing a variely of ersdication moethods alohg with restoration, prevention
of seed production and. dispersal, and monitoring. Maintain robust healthy native landscapes. Bestore degraded
sites, Avoid S0l desturbance, Present seed producton in the feld and second year. Prevent seed from dispersing, o
coptaminated equipment, Rest sites uptil restored. Change land use practices. Lse methods appropriate for the site;
dhistiir bing wetlands, fens andd riparian areas is generally not advised withoul proper training

CULTURAL CONTROL METHODS

Mainlain of restore a competithe assemblage of forbs, cool and warmm Season grasses.
Implement whde site festorabion of soils, plants and walter regimes where stands o
coummion beasel exist: Use lodally adapted species that are ecologically appropriate for the
site to improve competitiveness {e.g, wetland plants or upland plants), Include annual as
well as perennial speches, Imcorporate ol amendments, soll microbes and mycorriizal
furgl in restoration effarts, Minimide sofl compaction and disturbance, especially in
weetiands and moist scdl. Acguire permits for wetland restoration, if requiired.,

BIOLOGICAL CONTROL METHODS

Commen teasel is nol palatable to domestc livestok i parl because of the abundancs
of prickles: Properly managed grazing can inprove vigor of desired species and mifireclty
reduce common teasel, There are no lotogical control agents for common teasel authorized
in Coloradn that would effectwedy controd common teasel. For more information about
biological control agents, visit the Colorado Department of Agriculturss Palisade Insectary
website at hittps:/havew colorado. goy/pacific/agconseosationoipoontiol

MECHANICAL CONTROL METHODS

Mechapical methods are best lor infestations smaller than 0.5 aores; weigh Hhis against
other plants: present, secology and site condition, Sever mots below the sail surface
during the first year before the plant stores energy, and in the second year before seed
produchion. Mowing, chopping and deadbeading stimulates more flower production;
these mgthods require consecutive years of season-long ireatments. Flower hedds musi
be collected, bagged, and disposed of of destroyed; seeds will mature and germinate i
teft on the ground, Fire effects are unknown. Vegetation may not casry fire, Low severity
prescribed fires may only kil the above ground vegetatioss, leawvng rools and seads
uraffected. High severity prescribed fire rmay kill common teasel, but could damage native
spicies and & not recommended,

CHEMICAL CONTROL METHODS

MOTE: The ollowing are recommendations for herbicides that can bé applied to pastures and rangeland, Rabes are
approximate and based on equipment with an output of 30 galfacre. Foliow the label for exact rates, Always read,
understand, and follow the abel directions. The herbicide [abel §s e Law]

| HERBICIDE

RATE i APPLICATION TIMING
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Cutleaf Teasel Identification and Management

utleaf teasel, Dipsacus lociniotus L.,
Cm & bieanlal forb, but under (deal
growing conditions it may act as a short-
lived perennial, Mature plants can grow
ower siy feet tall. Cutleaf teasel has basal
rosefte leaves and stem leaves, First year
basal leaves are conspicucusly veined.
Stem leaves are oppoasite but distinctly
clasp the stem at the point of attachment
to form a cup. Leaves have a lanceolate
shape and & prominent white mid-rib
that is limed with prickies, Leaf marins
are deeply divided into narrow irregular
segments, Stems are four-angled and
have rows of prickles down the length
af the sterm. Flower heads are cream to
white and bloom from the center of the
head first, Individual Rowers have a short
tour-lobed calyx and 4-lobed corolla. The
green floral bracts are fused at the base,
torming @ cup. These bracts are linear to
lanceolate shaped, They curve upwarnd
and are spine-tipped. In comparision

to common teasel, the bracts on cutleaf
teasel are wider and generally shoster
than the entire length of the Hower head
Cutleaf teasel blooms from April through
Septamber and is cross-pollinated by hov-
erflies, bumblebees and about 40 other
insects, Fruits are oblong, four-angled
achenes. Each achene contains a single
send. A single teasel plant can produce
owver 2 000 seeds, Seeds remain viable for
up 1o 14 years but generally are believed
to germinate within a few seasons after
seads set, This species reproduces only
by seed, Generally seeds remain close

to the parent plant however seeds have
the ability to disperse in water, such as
creeks, by animals such as birds or small
mammals, or by humans, New plants
tend to reaccupy the vacancy that parent
plants left after dying.

utleaf teasel is an aggressive exwotic
Cﬂpw.ipq that can out-compete native
species. It can become a monoculture,
and take over prairies and savannas once
established. This species prefers moist
soll conditions, such as fens, wetlands,
riparian corridors, ditches, swales and
readsides that receive direct sum., It can
also invade sunny dry upland sites, such
a5 dryland pastures, abandoned fields,
meadows and woodlands.

estoration of infested and degraded
Rsites and preventing seed production
for consecutive multiple seasons are criti-
cal to eradicating cutleaf teasel. Monitor-
ing sites post-treatment will be needed

2015 Quarter Quad Survey
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Dipsacus laciniatus L.

Integrated Weed Management Recommendations

Effective Integrated management means using a varnety of eradication methods along with restoration,
prevention of seed production and dispersal, and monitoring. Maintain robust healthy pastures and native
landscapes. Restore degraded sites, Avoid soil disturbance. As with most biennials, prevent seed production
in the first and second year of growth, Prevent seed from dispersing, such as on contaminated equipment.
Rest sites until they are effectively restored, Change land use practices. Use methods appropriate for the site,

CHEMICAL

CULTURAL CONTROL METHODS

Maintain or restore a competitive assemblage of forbs, cool and warm Season grasses,
implement whole site restorabion of soils, plants: and water régimes where stands of
cutleaf teasel exist. Use locally adapted species that are ecologically appropriate for the
site to improve competitivenass [e.g. wetland plants or upland plants], include annual as
well as perennial species, Incorporate ol amendmeants, soil microbes and mycarrhizal
furigi in restoration efforts, Minimize soll compaction and disturbaince, especially in
wetlands and moist sodl.: Acguire permits for wetland restoration, i required.

BIOLOGICAL CONTROL METHODS

Cutleaf teasel is not palatable to domestic livestock In part because of the abundance of
prickles. Properly managed graging can increase vigor of desirable spedes and indirectly
reduce cutleaf teasel. There are no biological control agents for cutleaf teasel authorized
in Colorado that would effectvely controd cutleal teasel, For more information about
biological controd agents, visit the Colorado Department of Agriculture’s Palisade Insectary

wehsite at hitos./fwww colorado. gov/eacific/agceniervation/biecontrol

MECHANICAL CONTROL METHODS

Mechanical methods are best for infestations. smaller than 0.5 acres; weigh this against
other plants prasent, ecology and site condition. Sever roots below the soll surface during
the first year before the plant stores energy and In the second year before seed producton.
Wiowing, chopping and deadheading stimulates more flower prodisction; these methods
requing consecutive yveard of season-long treatments. Flower heads must be collected,
bagged, and disposed of or destroyed; seeds will mature and germmate if left on the
ground. Fire effects are unknown, Vegetation may not carey fire. Low severily prescribed
fires may only kil the above ground vegetation, leaving roots and seeds unaffected. High
severity prescribed e may kil cutheal teased, but could damage native species and is nol
recomméandead.

NOTE: The following are recommendations for herbicides that can be applied to pastures and rangeland.
Rates are approximate and based on equipment with an output of 30 galfacre, Follow the label for exact
rates. Always read, understand, and follow the label directions. The herbicide label is the Law|

HERBICIDE RATE . APPLICATION TIMING

Metselfuron (Escark 1 Bz, prndutlfdr.re + D355 wiv Apply whien in rodette or baltng growth stage. (Spring or fall rosethes,

xP| non-lanic surfactant ar aarly summer boltingl

Aminopyralig 4-T op. productfacra (start with | Apply when in resette or bolting growth stage. Best chosce of harbicide

[t e ™ 7 of.] 4 D.25% v Rgh-10mIe 1o wsE in mparaan dress. (3oing or fall resettes, or early sunvmer Bodting)
suffactant *Mot permitted for use in the San Lus Vatley

Imazages (Fareau) 812 pp. productfacre ¢ 2 pants)f | Apphy when in rosetie or boltng growth stage. Good cholce of herbicide
acre miEthylates seed il tor s In riparian &reas. |Springor fall rosettes, or gasly surnmer bolting]

Ammocyclopyrachior | 4, 75508 plﬂdhuu'.u‘.'re +025% | Angly friom the seedling to the bblﬂng stage. FMPORTANT: Applicatens

+ ichlarsuMuran Wiy o n-agnie surfactant preater than 5.5 o1, productfacre excoeds Uhe thaeshald for selectivity
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D) NOT treat & tha root rone of desirable treas and shrubs, Mot for use
on-grared or feed forage. *Frodisct not permiétted for use in the San Luis
Wallay.

Colerade Department of Agriculture . Conservalion Setvices
304 Interlocken Parkway
Broamifeld, COF So021
{303) Bbg-goas Lrmersioy
WW.CU‘!‘JF&dD.Eﬂk‘fﬂEﬁ‘-’EEdi
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Dalmatian toadflax
Idennfuatmn and Managemeut

Identification and

Impacts

almarian roadHax (Linaris

dilmatice) 15 4 non-native,
perennial forb inrroduced from
ehe Mediterranean region as a folk
remedy, fabric dye and ornamental.
It reproduces both by seed and by
exrensive, creeping rhizomes. A single
plant produces 500,000 seeds, most
of which fall within 18 inches of
the parent plant, Seeds can remain
viable tor ar leasr 10 years. Dalmarian
coadflax grows o 3 feet, and has
bright yellow snapdragon-like Howers
with in orange chrear on elongared
racemes. The aleernare leaves are
broad, wich a thick, waxy cuticle and a
bluish cast. Each leaf is hearr-shaped
and wraps the stem.

I_I.]E'.-j::u:: for Dalmacian coadflax
include disturbed open sices,
tields, pasmures. rangeland, roadsides,
cropland and Forest clearimgs.
Infesrations can begin in small
disturbed sites. then spread even

o rangeland and wildlife habirars

in excellent condition. Dalmacian
roadflax is a highly aggressive

plant that can genetically adapt to
varied environmenral condirions

and herbicide controls. Tts extreme
comperitiveness is due o early spring
regeneration from vegetative buds on
roots thar are not dependent on soil
mMsture or native plant compention.
Omnce established, roadflax quickly

overruns native plants and becomes

a monoculiure thar severely reduces
forage, productivicy, biodiversity and
wildlife habirar.

he key to effective conernl of

Dalmarian roadflax is prevenrion
4 :I.I.t ITI.[ I_‘.gr,'lflné': An Iﬂﬂ‘ll] LLLE 11 Ab‘flﬂl.'l:l.r
straregies as possible. Prevention is
always desirable when dealing with
Dalmarian coadflax. Early derection
and eradication can keep populations
trom exploding, making more
management oprions available. With
the planes varying genedcally nsing
many different approaches is imporeant
such as; chemical, mechanical, culmral
and biological methods, Details on the
back ot chis sheer can help to creare
a management plan compatible wich
your sice ecology.

DlenH tlan oadfax is designated
as a” List B" species in the
Colorado Noxious Weed Act. It

is required o be either eradicared,
contained, or suppressed depending
on rhe local infescarions. For more
fnformation visic www.colorado.
gov/ag/csd and cick on the Noxions
Weed Management Pragram. Or call
the Srate Weed Coordinaror ar che
Colorado Deparoment of Agriculrure,
Conservarion Services Division,

303-239-4 1M
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Management Recommendations
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Integrared Weed Management recommendations

HERBICIDES

MNOTE: The '|-:_'-i=u'.l.'i||5 are recommendations Fer herbicides thar can be applied o range and
pasturelands. Rares are approximare and based on equipment wich an ourpur of 30 gal/acre.
Please read label for exace rares.  Always read, understand, and follow the label directions. The

herbicide label is the LAW!

T.I'\-'I' |-E|-||.|. '

Herbicide

Application Timing

List B Species

fnegrired Weed
Ay LI Ent

Becase of the
s penenc
variabidliey of the
roadfiar species.
it 1% critrcal e
OETIe A5 SNARY
IR R
SCrRECYTes 4%
Possrine fare

oite conrod
program. Tive
docad popuiznons
may respond
differenddy eo sl
sxme Serbicides.

Kevs o
MENIGEMENT ITE
o prevenr seed
formarion amd
vereritive spread
{3y o,
Conrrolfing
roacdiines

I5 EXpensite
and ditficulr,
prevention & wlie
besr oprion,

aminooyclopyrachior + |4 or, produsctfacre + 1%
chborssiuron whe metiylated seeel oil
| P pese Tl |

Apply when fiowering in spring andfor in the
fall regroveShe IMPORTANT: Applications

greated than 5.5 o, prodli T s0me enea . [he
threshold for selectivity. DO NOT treat bn the
g pon of desrmble fees and shiubs, Nat fos
e On grajed of tead lorage

1-T gis facre + 1% wiv
| TasrchanPchoram X2 - mefindated seed ofl
[Restricted use

pesticide)

Pichorain®

Appy vaden Plowws fing? in speing andfos in fhe
fall regrowtly DO ROT e near trees,
desirabile shrubs; wates, or legh waler table.

Chiorsidtisron®® (Telar] [1.5-2 a2 facre & 1M wy
ity abed s oF

Apply when Plovwering Inspeing andfor in the
Fall regronath

Mote: "ot permitied for use in the San Luis Valley. **This herbicide has residual soil acidty
that will affect all broadieaf seediings germinating after application has occwrred
Addiional herbivide recomrerastions for thes arc Sther species Gan be Foured at:
goo.gliTvWnva

- 1 -5 TR v - ¥
h-' |'\. L ||||'.-g.[ At § |.'iu: riteal of Agricdilibre. l\....!.l|'!l.|.:.l [witaili IJ i I'H.'I-Ill'\-

Baob Richard, LISTHA

APHIS, lovasive.org, Handpalling roadflax photo © Lake Tahoe Environmenral Edwcarion Coalirion.

Dalmatian toadflax




Dame’s Rocket Identification and Management

deu's. racket (Hespers malronalis L)
is a perennial plant in the Brassica-

ceae family, alse known as dame's violet,
mother-of-the-evening.

Mature plants range from one to thres
feet tall. The erect stems are sparingly
branched with simple or forked hairs,
but sometimes glabrous (Francis et al,
2009}, Basal rosette leaves range from
entire to dentate. Alternate stem leaves
range from lanceolate with a narrowly
acute apex and acute base on the upper
stem, to ovate-lancealate with a broad
apex and a long peticlate base on the
lowrer stem. Stem leaves have toothed
margins and the leaf surfaceis pubes
cent. Its fiborous lateral roots are usually
shallow, especially in compacted soil,
such as roadsides (Franci 2009},

Like all mustards, the bisexual flowers
hawve four separate petals symmetri-
cally arranged, Petals range in color

from white to fucsia, and are lollipop In
shape- oval on top with long linear tail
that creates the appearance of a tubular
type arrangement. Four tall stamens and
two short stamens surround a superior
ovarny with two united carpels. Similar ko
the petals, there are four sepals and they
look tubular, though they are separate.
Sepals are pubescent with perpendicu-
lar hairs. The inflorescence is arranged
in @ loose to corymbiform raceme, that
in total, can be up to 30 cm long and
erect. In Colorado, flowers bloom from
mid May to mid July. Like all plants in
the Brassicaceae family, seeds are the
key to confirm the species’ identity. The
silique seed pods are narrow and from &
to 14 cm long with one row of 20 to 35
seeds imeach silique (Francis et al. 2009)
Wingless seeds range from 3 to 4 mm
long to 1 10 1.5 mm wide. The seedbank
likely does mot persist, but there are no
empirical studies about seed longevity
{Francis 2009). Reproduction is only by
seed (Francis-et al, 2009).

Although the flower is pollinated by a
variety of day and night pollinators, the
strong dusk-time fragrance of flowers
miost successfully allures syrphid fiy pol-
linatars (Majetic et al. 2009). However it
appears that daytime pollination dou-

bles seed production comipared to night-

time pollination (Francis et al. 2009),

From a distance, dame's rocket is of

ten confused with garden phlox (Phiox
paniculata) and fireweed (Chamaenerion
angustifolium) due to flower color and
similar gestalt. Comman garden phiox

darse ' rocist T Bl S ks S e E
AR L

B o 08 Charwaas aree P W ikl s e e

has five fused petals that
form a tubular coralla, five
sepals, five stamens, one
pistil with a supericr ovary
and cpposite narrowly
elliptic leaves that are hair
less. Fireweed's flower has
four broad fucsia petals and
four linear sepals of a simi-
lar color and stamens with
red anthers and white vein,

e e -

In Coloradao, it is found
mainly in urban and subur-
bam, disturbed areas, wet
and alkaline sails,
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Hesperis matronalis L.

Dame

Integrated Weed Management Recommendations

Effective integrated management means using a variety of eradication methods in the same site along with restoration,
prevention of seed production and dispersal, and monltoring. Maintain robust healthy native landscapes. Restore
degraded. sites. dvoid soll disturbance. Prevent seed production and seeds from dispersing, .g. on contaminated

equipment, Rest sites until restored. Maodify land use practices. Use methods appropriate for the site and land uses,

-

CULTURAL

Dame’s rocket has the unconny ability to maxinaise
use of pitrogen and especially high water availability
to oulcomplete and suppress nathve plants [Hwang
and Laurenroth 2008}, This remains even if one plant is
present, if 1t s & seedling, or if nafives are adults (Hwang
and Laurenwoth 2008). Thus, cultural methods should
follow after Integrating other methods. Implement
whiole site restoration of soils, plants and water regimes
where dense colonles of dame's rocket exist. Use locally
adapted species that are ecologically appropriate for the
site, including annuals, perennials, shirubs; forbs, cool and
winrm season grasses, Do not add pitrogen or water, Give
natives soil microbes and maycorrhizal fungi, Minimize
disturbance, Choose garden phlox or the native fireweed
for gardens and omamental settings instead.

BIOLOGICAL

Dame’s rocket is palatable to domestic goats. Mo
information ks available about targeted grazing wsing
ather livestock. Target grazing early In geowing season and
repeat enbries through the season and years a5 contral,
There are no kiclogical control agents for dame's rocket
authorized in Colorado that would effectively contral it
For more information aboid biological control agents,
visit the Colorado Department of Agriculture’s Palisade
Insectary website att www colorago govagbiccontrol

i e TR

MECHAMICAL

When dame's rocket density is high, It will bolt and
reproduce early (Rothfels et al. 2002L So timing
mechanical methods should be based on density-
dependent behaviors. Mechanical methods are best for
residential areas, small infestations or seedlings. Bemove
as much of the lateral root mass as possible sarly in the
seazon before the plant stores energy and produces seed,
Mowing, chopping and desdheading leaves roots and
chiorophyll structures behind, stimulates more flower
production and allows energy storage; these methods
require consecutive years of season-long treatments.
Mowing disperses lowers and seeds; and expands the
infested area. Collect and bag flowers; seeds germinate
i left. Low severity prescribed fire may damage above
ground vegetation;, leaving roots and seeds unatfected.
High severity prescribyed fire may top kill plants and seeds

k

CHEMICAL

MOTE: Herbicide recommendations to control dame'’s
rocket in pastures and rangeland are found- at: httpsy
equipment with an output of 30 galfacre. Follow the label
for exact rabes, Consult local turf and omamental experts
for herbicides appropriate for redidential settings. Ahvways
read, understand, and follow the label directions. The
herbicide fabel is the LAW!

Colorado Department of Agriculture - Conservalion Setvices
g Interlocken Parkway
Broomfeld, 0O 800

(303)865-9030
www.colorsdo.gov/ag/weeds
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Diffuse knapweed
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Diffuse knapweed Identification
and Management

Identification and
Impacts

D iffuse knapweed [Centaurea
L S diffusa) is a non-native biennial
forb thar reproduces solely by seed. A
biennial is a plant thar compleres irs
lifecycle within two years, During the
firse year of growth, diffuse knapweed
apears as a rosette in spring or fall.
Druring the second year in mid ro lare
spring - che stem bolts, Howers, sees
seed, and rhe plant dies. Once the
|:l:|llt dries up, it breaks off ar ground
evel and becomes a cumbleweed
which disperses the seiil viable seeds
over long discances. A prolitic seed
producer, diffuse knapweed can
roduce up to 18,000 seeds per planr.
Therefore, the key to managing rhis
planc is ro prevent seed producrion,
Driffuge knapweed can grow 1 o 3 feer
tall, and is diffusely branched above
ground. This gives che planc a ball-
shaped appearance and mumble-weed
|n|:-1l'l:iJirg.- when broken off. Leaves are
small, and are reduced in size near the
fowering heads. Flowers are mostly
white, sometimes purple, urn-shaped,
and are locared on each branch tip.
Braces thar enclose the fowerheads
are divided like the teeth of a comb,
and are tipped wirh a disrincr slender
spine. Upon dﬂ_rmﬂ_. the braces
become rough, rendering them
injurious to the touch. Flowers bloom
July through Auguse. Seed ser usunally

accurs by mid-August.

Dl.ﬂ'uﬁ-c knapweed rends ro invade
disturbed, overgrazed areas.
Oreher habitacs may alse incude
rangeland, roadsides. riparian areas.
and crails. Ir is a cough comperitor

on dry sites and rapidly invades

and dominaces disrurbed areas.

Omnce established, diffuse knapweed
outcomperes and reduces the quanricy
of desirable narive species such

as perennial grasses. As a resulr,
biodiversicy and land values are
reduced, and soil erosion is increased.

he key o effecrive concrol of

Diffuse knapweed is to prevent
the tp]a nt from fowering .1|1r.:|r going o
seed. An inregrated weed management
approach dealing wich Diffuse
knapweed is |1igﬁ|'|.' recommended.
There are many options of mechanical,
chemical, and |.‘.-:'|.'|-|P-|:|-_.';i|.'.i| controls;
available. Decails on che back of this
sheer can help ro create 2 management
plan 1'-'.r|11}1:|r551]c with your sire ecology.

Dlﬁ'usr: knapweed is designared
a5 a " List B" species on the
Colorado Noxious Weed Act. It

is required ro be either eradicared,
contained, or suppressed depending
on rhe local infestations. For more

informacion, visit www.eolorada,
Env{i!g{y.gd_ and dlick on the MNoxious
Weed Program link or call the

Srace Weed Coordinaror ac the
Colorado Deparement of Agriculrure,
Conservarion Services Division ac

303-239-4100.

T —rr——
it gt o] - ety

Planr phoro, rop & Kelly L']':inbl_. Infesaarinm mAp
abave, Crystal Androwe, Flower phote € Cindy

Roche, Ruoseroe and leaf phoros © [Pale Swenarron.

Centaurea diffiisa




Management Recomendations
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Integrated Weed Management recommendations List B Species

CULTURAL
E;t:.J|I’J'II'I1rl'|T' selected gra
can be an e ultural control
Contact
WUTCES
ar seed mix
5. Maintain healthy

fotparared Weed
Maaaremeni

Diffise knapweed
& esr ronrrolied
i elie roserre
FETE fris

F AT i
prevenr seed
Pt T e

Do nor affow
it .-E:upjr.:*e el
Howers ro appear.
.1!;::.-.1‘,_'9:1-: £y
sy be persisrens
i order ro
depiere e seed
Pk ger che pand,

MECHANICAL
y mechanical or physical method that
evers the root below the soil surface
il kill diffuse knapwead. Mowing or
chopping is mast effective when diffuse
knapweed plants are at full-bloom.
Be sure to properly dispose of the
owering cut plamts, since seeds can
mature and become viable after the
plant has been cut down,

HERBICIDES : The tollowing are recommendarions tor herbicides thar can be applied ro range and
Fr

pasturelands: Always read, undersrand, and follow the libel directions. Rares are approximare and

based on equipment with an ourput of 30 gal/acre. Please read label for exact razes. The herbicide

label is the LAW!

Application Timing

Pre-emergence or from seedling to mid-roseie
stage. |MPORTANT: Applications greater than
5.5 af. productfacre exceads the threshald for
selecthaty. DD WOT weat in he root pone of
desirable trees and shrubs, Mot for use on
grazed or feed forage

4,758 or. productiacre
+ 0.25% norsionic

surfactant

aminocycbopyrachior +
chlorsulfuron
| PErspective|®

157 . facre + D.25%
|non-ionic swfactant

Arminapygralid®
| Milestonio

Spring at rosette to eady bolt stage andforin
the fall to rosettes. Add 1 gtfacre 2.4-Dor 3
of. Perspective when treating in the bolting to
Honering ETEMIEH slages.

Clopyralid | Transiine)

LEF-1.33 pinis/acre +
(L. 5% non-ionic
swurfactant

fpply to spring/fall rosemes before flowenng
stalk lengthens, Add 1 qt/facre 2.4-0 when
freating in the bolting to flowenng growth

STages.
Mote: " MNot PEI"!T'II!TE'H for use im the 5an Luis Valley.
Additioral herhicide recommendations for this and other species can be found at

goo.glimvWnva

!,_I.h.ls.l.-\.l. Ui, Bdaho, Elllf.a.lﬁ.‘i.ul; All acher |.l|'||l.'.|'. o Foeliy :L'l:.:'.:.
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Eurasian Watermilfoil Identification and Management

urasian watermilfoil, AMyriophyilum
E.-:pumtum L., Is a perennial highly Inva-
sive aguatic species. |ts stems are about
4 mm long, entirely submerged, and
range in coler from pinkish white, green
to brown, Stems can be as long as 9 feet,
Leaves are whorled around a round stem,
usually four total, but can have three to
five leaves per whorl. Leaves are oppo-
site; when dissected In & cross-section
they are at right angles. Leaves are pin-
nately compound, divided into linear leaf
segments or leaflets. Leaflets are usually
paired but can range from alternate to
opposite; there are usually 12 or more
leaflet pairs per leaf. The leaf margins are
smocth; under high magnifications leaf
marging may be finely toothed, Turions
are absent, The overall leaf architecture
gives it a feather-like appearance. Long
slender roots are able to grow at leaf
nodes. The plant roots on soll at the
bottom of water bodies, and can survive

free-floating. Pinkish Mowers are whorled
around the round stem as a spike. Male
flowers have four petals and four sepals
which are entire; both male and female
flowers are on the same plant, Flowers
are minute and sepals are reduced. Flow-
ors are emergent and upright. Fruits are
4 ribbed or grooved and ultimately break
apart into four, one-seeded nutlets, Seeds
are viable; seed longevity is unknown,
Stems and leaves senesce in fall. It forms
very dense mats on the upper portions
af water, Roots, delicate stems, leaves
and leaflets easily fragment; the smallest
of fragments sasily disperse, root at the
nodes, and colonize new sites. Autofrag-
mentation occurs after each flowenng
perniod, which ooccurs twice: mid-lune and
mmid-July. Vegetative reproduction is the
main means of spread.

N ative to Morthern Europe and Asia,

it Is cold-water adapted and over-
winters in Colorado. It also has the
advantage of green-up and growth in the
spring earlier than native aguatic spacies,
allowing it to outcompete natives for sun
and space. It colonizes a wide spectrum
of aguatic conditions: depths 1-30 1., pH
5.4 to 11, alkaline water, disturbed water,
nutrient rich, abundant recreation activi-
ties, fresh and brackish water, slow and
fast currents, lentic and latic systems. It
loeoks similar to and can hybridize with

its native sister species, Myriophyilum
sibiricum, which is wide spread through-
out Colorada, from 4870 to 11,590 feet

in elevation. Hybrids have intermediate
number of leaflets, M. spicatum can also

2015 Quarter Quad Survey

Firsduni Wateorilial
ST

W Gt all Fod] By D
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be confused with another
native aguatic, M. verticl-
latum.

urasian watermiifail is

designated as a “List
B species in the Coloradao

Moxious Weed Act. Itis

required to be eradicated;
some populations may be
contained or suppressed
depending on state regula-
tions. For state regulations
described for each county,

refer to the moast recent
Rule, or wvisit wyiw colorado,
goviag/cowesdcontacts for
details.

Key ID Paints

. Male flower

Birar
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Integrated Weed Management Recommendations

Effective integraléed management means using a vaniety of eradication methods along with restoration, prevention o
dispersal, and monitoring, Maintain healthy native wabers, Prevent vegelative fragmentation and dispersal;, such as
on oats, swirmming altive, equipment, ele. Infested water bodies can become very dangesous 1o bumans, clog water
infrastructure and equipment, Use methods appropriate for the site and with a full understanding of the species’ biology.

CHEMICAL
MNOTE: The following . dre

CULTURAL CONTROL METHODS

Cudturad methods, such as secding, revegélation, ferfliation, and wrigatioh are  not
apphicabbe to aquatic envirenments such as lakes, rivers and streams.  There are mo knoam
culleral control methods thal would be pffective against Eurasian watermiifoll, especially
since this species hybridizes with native watermilfoil species,

BICLOGICAL CONTROL METHODS

There are known biological controd agents for Eurasian watermitfoll that were
cofisidered elsewhere in the Usa, but Esues preclude thisir use. Far stance; grass carp,
Clenopharyngodon idello, 5 nol host specific and fesds on native watermilfoils, The
fungais, Myeolepioditcus terpestos, |5 difhoult to oblain, & weeunl, Eshrychiopsis lecalie,
5 a native species that s not host specific and feeds on native watermilfolls. [here are
mo known hiost specific biological control agents svailable or authorized in Colorado.
For more: information about biological controd agents, visit the Colorado Departmient of
Agricidture's Palisade Insectary websile af abwiww ootoraila gov/apbiocontinol,

MECHANICAL CONTROL METHODS

Use of mechanical methods such as cutting, rotovation, hand pulling, raking, harvesting
cowmee wikh a-high resk oo spreading infestations since Eorasian watermilfoll fragments and
roots sasily. Such methods should be used only in closed systems, such as ponds, with
nerouklet, or in Imited sibuathons, If this method s wsed, all plant fragments nesd o be
removed and dried.  Eguipment needs to be thoroughly cleaned and died before its used
i another waler body, Physical water kevel manipulabion that sllow roots o freese. or
plants va dry out for several weeks Can be effective. Burn, compast or bag and throw away
plants

recammendations for hirbicides thal can be applied b6 agualic syslems.  Rales are

approximate and based on equipment with an owput of 30 galfacre. Follow the label for exact rates, Always read,
uncterstand, and follow the label directions. The herbicide [abel 15 the LAW!

3

approved prodects)

HERBICIDE RATE . APPLICATION TIMING
-4-D (Agua-Kleen, Nangate, Derermingd by horbsonde contealration A Tivaly groamng plants or manulsciors specifhed
DbAA 4 vk Use only aguatic | wathin the watsr codismn recommandations

Fluridodss (Sonar or Awvast)

Determired by herbechde conteniration Actively grovamg plants or manulacions specified
vathiin B water ootamn, recomméndition:.

imararmsin [Chearcast)

Determined by hierbecide Concemration Acthpily griviogg plants of manulactors specifiad
within the water codismn racommendations

Triclopyr (Rentwvate 3)

ratermined by herbicide concemtration Actively growing plamts-or mmanufattors specifiad
wverthin the webtar ooheimn., recammEncdanons,

Colorade Department of Agriculture - Conservalion Services
305 Interlocken Parkwy
Broomifield, T Soox
{303 Bég-go30 Lniversicy
ww.cdar&dn.gc-w‘ay’weedi




Hoary cress
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[dentification and
Impacts

I_Imﬁ_.' cress (Lepidium draba)
commonly known as whitetop,
is a creeping perennial that is a
fivember of the mustard family

and pative to Europe. The stems,
in the rosette stage, may grow up

to 2 inches in height and produce
gravish-green leaves that are lance
shaped. The leaves are alternate
and 3/4 to 4 inches long. The upper
leaves have 2 lobes that clasp the
stem. The plant has numerous
small, white flowers with 4 petals on
stalks radiating from & stem. Seed
capsules are heart-shaped with two
small, flat, reddish brown seeds.
One plant can produce from 1,200
to 4,800 seeds, The plants emerge
in early spring with stems emerging
from the center of each rosette in
late April. Hoary cress flowers from
May to June and plants set seed by
mid-summer.

H:‘lhltﬂ[ﬂ tor Hoary Cress
include: fields, waste places,
meadows, pastures, croplands and
along roadsides. It is typically
tound on unshaded, generally

open areas of disturbed ground. It
generally does better with moderate
amounts of precipitation and grows

Key ID Points

Hoary cress
Identification and Management

well on alkaline soils.

he kev o ellective control of

Hoary cress is prevention.
Preventing the encroachment
of these weeds is the most cost-
elffective management. Preventing
invasions by limiting seed dispersal,
monitoring and using weed free hay,
and quarantine animals that may
have grazed in infested areas. Beyond
prevention, the key is early detection
when infestations are small, and
aggressive management. Integrated
Weed Management is required lor
proper control. Details on the back
ol this sheel can help to create a
management plan compatible with
your site ecology.

] I pary cress is designated
as a "List B” species in the

Colorado Noxious Weed Act. [t

is required Lo be either eradicated,
contained, or suppressed depending
on the local intestations. For more
information visit www colorado.gow/
dg/weeds and click on the Noxious
Weed Management Program. Or
cill the State Weed Coordinator

at the Colorado Department of
Agriculture, Conservation Services
[ivision,

Phaotos © Kelly Uhing, Coforado Department af
Agrscultare; Mark Schwaralander, Unin sty o
Fdakis, Above map: Crystal Amlrews, Calorado
Dlepartment of Agrculiure,

Lepidium draba
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Integrated Weed Management recommendations

comipetitive be
reduce Hoary ©

ontrol

artment of
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HERBICIDES

List B Species

frteprated Weed
Managemeni:

No sinele
frearrnent
ProFides
effective. fong
Feram cornfrod.
Fhe best and
first defense

is afways
FHETER.
Llace
estallished,
enfegrate a

et L p e
CorhB s
of competitive
pManting, crop
restafiens, and
Rerbicides. This
Car redice
Hoary cress

fo manageaive
fereds,

MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.

Please read label for exact rates. Always read, understand, and follow the label directions.

herbicide label is the LAWY
Herbicide
Chlgrsulfuron® | Telar)

Rate

1 07, productfacre +
0.25% vy non-ionic
surfactant

Application Timing

etsulfuron (Escort

1 oz, productfacre +

The

Apply at flowering. [Eary s pring to earky summer] |

Apply at flowering. (Eary spring to early summer) |

conceEnirale

b A5 0. 25% v non-ionic

surfactant |
Irmazapc {Plateau, 12 oz, facne + 2 {Apply at Late flower (o posi-flower growth stage, |
Panoramic] pints facre (Late spring to mid-summer] |

methylated seed oil

or crop ol |

Mobe: *This herbicide has residual soil activity that will affect all broadieaf seedlings germinating

after application has occwrred.

ddditional herbicide recommendarions for other species can be found at:
goo.glimTvWnva

It 1p o bottom phados, & i Obd, X113 Servisces; A. Sparks |, L r.i1'u1'-|I] ol Georgia: and Kelly L'|:|r.£

Hoary cress

; TEVETRN)




Houndstongue

Updared an

List B Species

Cokodadho Departrmend of
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Broomifielkd, OO0 20021

(303) BE-000
weedsisiate oo s

Rangeland, pasture, and riparian site recommendations

Houndstongue

Identification and

Identification and
Impacts

I_I-.mndsmuguc | Cyrragdossim
officianale/is a shore lived
perennial or biennial forb. It produces
rogéetres in the fiest year, and bales a
stout, ercct stem chat is 1 o 4 feet
tall. by mid-summer of the second
year. Then it flowers and produces
fruir. Flowers are reddish-purple
{occasionally white) and dreop slighdly
from densely clustered panicles, The
five rounded petals are cupped by five
sepals covered with long, sofr whire
hairs. Flowering occurs May to July,
The simple leaves are lance or oblong
shaped, with a smootch edge and no
recth or lobes. Leaves are alternare,

1 to 12 inches long and 1 ta 3 inches
wide. The leaf tip is sharply poinced,
like 2 hound's rongue, ver are covered
with long-soft whice hairs. Leaves often
appear d%uiw and insecr-ridden. A

thick, dark, woody taproor can reach 3
o 4 feer deep.

chrudm‘l i is solely by seeds.
Seeds are 4 prickly reardrop-
shaped nutlers, which are packed in

a pyramid-shaped recepracle. Most
seeds fall close o the parent plant, but
the seeds can rravel grear distances
The seeds have barbs like Velcro, with
a hooked cip that clings o animals,
clothing and machinery. A marure
plant can produce 2,000 seeds. Seed
viabiliry is 1 ro 3 years. Houndsrongue
s poisonous. Toxic pyrralizidine
alkaloids in Houndscongue stop liver
cells from reproducing. Livesrock and

anagemen t

wildlife may live up ro six monchs afer
ingesring a lechal dose. Though the
plant has a distincrive odor rthar repels
animals, it is more palarable when dried.
Animals rarely ear it unless ir is dried
and mixed wich hay, Houndsrongues
roxiciry effecrs horses and cartle more
severely, sheep seem more resiscant.
Burs will reduce the value of sheep wool
if present.

HEblr:‘ll’E for |-|nun1i5.n:|nlgu|: are

open to shady, moist, disturbed
arcas, along rrails, roadsides, fields,
rascure, rangeland, along the edge of
%t:—r-:-srsi. sand dunes and ditch banks,
Houndsrongue prefers motsr areas, bur
often grows on sandy or gravelly alkaline
soil up ro 9000 feer elevation. Areas
with more chan 10% bare ground are
parricularly vulnerable o Houndsrongue
Mvasions.

hie key ro effeccive conrrol of

Houndsrongue is preventing
establishment and ro prevenr seed
production. Planting compering and
desirable grasses and forbs can be
etfecrive. Etrlp'.ng with reescablishment
of disturbed sites. An incegrated weed
management approach can also be
successful. Chemical, mechanical, and
biological conrrols can be effecrive when
dealing with Houndstongue, Details on
the back of rthis sheer can help ro creare
a management plan compatible wich
your site ecology.

H oundsrongue is designared

as a"List B" species in che
Colorado Moxious Weed Ace. It

is required o be either eradicared,
coneained. or suppressed depending
on the local infescations. For more
informacon visic www.colorado,
oS ag/csd and click on the Noxious
Weed Managemenr Program. Or call
the Stare Weed Coardinaror ac the
Colorado Deparrmenr of Agriculmre,

Conservation Services Division,
F03-239-4 100,

Fhages: o | Ampew Connty, 0¥ ol acher Bty
Liniey . Colorado Deparcment af Agniculrore

Cyn agfﬂﬁum officianale




Integrated Weed Management recommendations List B Species
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Management Recommendations

HERBICIDES
NOTE: The |'|.'r|||'|".v:i||-l.‘_'| are recommendations for herbicides thar can be .i]l]'l]i:"n.‘l i .*il‘:f‘:'jl'l'l' aAreas.
Rares are .1'&1}1 roximare and based on equipment with an outpur of 30 gal./acre. Always read,
understand, and follow the label directions. The herbicide label is the LAW!
Herbicide Rate fApplication Timing
Memsulfuron (Escort |1 ax. product/acne + |Apply in spring rosette 1o early flower growth
[%P) + 2. 8-1 1 gt 2,4-D/acre STAgEs

0. 25% w'v non-
| |ionic sufactant
{Chlors ulfuron® (Telar] |1-1.5 oz |&pply i s pring rosette 1o eary Flower growth
[+ 2,4-0 productfacre + 1 gt |stages.

24-Dyfacre +0.25%

v/v non-onic

Houndstongue

surfactant " ey )
| Mettulfuran + 2.0 0z, productfacre |Apply i 4 pring rosette o cady Hower growth k i
| Chloes ulturon +0.25% vivnon-  |stages K.
[[Cimarron ¥-tra) ionic surfactant
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gddithenal herhicide recommendatbons for other spedes an be found at:

goo.gliTvWnva
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Jointed Goatgrass Identification and Management

AN, LG S el Lol el Raad

ointed goatgrass, Aegilops cylindrico
JH{:st, i5 a winter annual, which greens
up in late summer or fall and remains ac-
tive through winter. The plants can grow
as a single or multiple stems or tillers.
Mature plants can reach 15 to 30 inches
tall. Leaves are simple and alternate. Leaf
blades are between 178 to 174 of an inch
wide. Leaf blades have stiff short hairs on
the leaf margins that are perpendicular
to the blade and evenly spaced. Hairs
can also be found on the auricles, ligules
and leaf sheaths; these hairs are evenly
spaced too. The cylindrical inflorescence
is uniguely arranged into spikelets, which
appear a5 Zigrag joints, Each spikelet
is cylindrically shaped and fit into the
contour of the rachis, Spikelets are abaout
1/2 inch long. On top of each spiketet,
the glumes will have long awns. Spikelets
turn hard, change color from orange to
red to purple, and shatter at the joint
margins when mature. Each spikelet con-

tains 1 te 3 viable seeds which develop
guickly after pollination, Seeds germinate
in fall and throughout cogl manths, Seeds
remain viable for up to nine years. Often,
spikelets wibl still be attached to the roots
when plants are seedlings. In the seediing
stage, Jointed goatgrass looks similar ta
winter wheat. The hairs on the jointed
goatgrass will be the key diagnostic fea-
ture; winter wheat does not have these
fairs.

ainted goatgrass looks very similar ta

winter wheat in the younger stages of
growth and hybridizes with winter wheat,
The presence of the hairs on the leaf
margin, sheath, ligules and auricles is key
to identifying it apart from winter wheat.
Mature hybrid spikelets closely resemble
the zigzag structure of jointed goatgrass.
A 2000 study found that hybrids do have
a limited ability to produce viable seeds
that can germinate and produce plants
{Synder et al, 2006}, The seeds of both
species are also similar in terms of size
and weight and so its assumed that hy-
brid seeds would be similar, It has a lon-
ger flowering season than winter wheat.

ainted goatgrass is native to the tem-
.J perate regions of central Asia, Russia
and the Mediterranean. Long growing
seasons, precipitation and cool weather
favor jointed goatgrass, It invades a wide
variety of sites, including grasslands,
wheat fields, fence rows, waste places,
roadsides, alfalfa fields, and pastures.
Winter wheat fields infested with jointed
goatgrass cause long-term economic loss

2015 Quarter Quad Survey

and wheat certification
izsues for the agricultural

29 8 sy F g forrary B
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industry far years.

J ointed goatgrass is desig-
nated as & “List B" species
on the Colorado Noxious

Weed Act. It is required To

be eradicated; some popula-

tions may be contained or
suppressad depending on

state regulations, For state

regulations described for
each county, refer ta the

most recent Rule, or visit
www.colerado.goviag foo-
weedcontacts for details.
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Integrated Weed Management Recommendations

Effective integrated management me=ans using 3 varjely of eradicabon methods that also Includes restoration,
prevantion of seed production and dispersal, and montoring. Maintain robust heafthy native landscapes and restore
degraded sies. Avosd sosl distusrbanoe, As with most annuals, prevent seed production, Provenl seed tromm dasperang,
such as on contaminated eguipment. Hest sites undil they are effectively restored. Conbrol jointed goatgrass before
BAarch for the meost efleclive resalts. Implemenlaion and cholee af method must consdder the plant’s ke cyclie,

Ty

T

-l
il EWF P

CULTURAL CONTROL METHODS

Holate crops lor three seasons or lofiger belore winled wheat i recoltivated. Alter-
mate crop selection is important: winter wheatfsunfiowerffallow and winter wheat/
coriflallpw decrease jointed goalgrass seed density. Early spring crops may not be
effective as rotation crops. Band nitrogen fertilizer with desired species’ seeds and
irrigate; aveld broad nitrogen fertilizer applications. Seloct culfivars that result in
early tall or spring growth, taller plants, and high till capacity to outcompete joinfed
poatprass, Increase seed rabes and reduce row space of crops and seeded sites. Ko
late and harvest [ointed goalgrass palches separalely from other crops.

BIOLOGICAL CONTROL METHODS

The long awns and hard seeds make jointed  goatgrass unpalatable to domeshic
fivestock and can cause injury and may even be fatal, Grazing before fower production
is believed to stimulate growth and plant density; properly timed grazing may increase
the vigor of desired plants. Avoid high intensityshort duration and heavy grazing.
There are no known biclogical contrel agents effective against jointed goatgrass
authorized in Colorado, For more Information aboul biological contral agents, visl the
Colorado Department. of Agriculture’s Palisade Insectary website at wuhw colorado. gou/
adfbiggontiol

MECHANICAL CONTROL METHODS

Mowing and weed whacking should be done before Rower prodiction; these mathads
can induce more tiler and Nower production and disperse seeds. Ensure that all methods
o ok cause spikelets to shatter and disperse seseds, Tiling may bring buried seeds back
b the soil surface. and could increase gefminabion, TR " the Fall when primarydormancy
is lost, bat before secondary dormancy & imposed” [Fandrich and Mallory-Smith 2006),
Mechanical methods have limited success, Prescribed fire can kifl seeds if there is enough
viegetation (> L0000 bsfacre) on the sodl surface o camry fire and increase heat generabod.
Consecutive fire appications will be needed

CHEMICAL CONTROL METHODS

NOTE: Th rl.'l;lﬂlwiﬁﬂ are recommendations for hegrbicudes that can beé appleed Lo pastures and rangetand, Rales are
approximate and based on equipment with an outpul of 20 galfacre. Follow the label Tor exact rates. Aways read,
understand, and follew the label directions, The herbicide [abeal |5 the LAWT

HERBICIDE RATE ! APPLICATION TIMING
Giyphosate® 16 oz.facre # 0.25% vy | Apply before first spikelets begin to emerge from the boot; usually weeds are <
{Roundup, and o anic surfactant 6" in hetght. (Late winter to edrky spring). " These herbicide prodects e mo
others) sedective and will kill any vegetabion contacted.
Imazapic + Boogacre + 5% v Apply before first spikelets bogin to emerge from the boot; vsvally weeds are < &
Ghphosate® sodi- s0aic sultactant 0 heigiht, {Late winter Lo eashy springl. Mote: "These herbicide products are nod-
{ournay) selective and will kill amy vagpetation contacted.

Imazapic (Plateai,
ranoramig)

oo facke + 1% wiv
methylated sead ol

Apply pre-snergance in Ere Emrmes of fall, o early postomETgEnce in lae
winter bafore ndler

sminocycdopyrachlor
gl chlomsulfuron
|Perspective) ™

4158 oz, productfaoe
L T e T
Rurfactan

Appdy fromt the seedleng to the bolbing stage, IMPORTANE: Applications greater
than 5.5 o productfacre exceeds the threshald for selectivity, D0 HOT teast in
the oot rans of desraila oot and shrubs. Not for obe on graded oF ived Mrags.
* Prodoect nol permutted Pod use i the San Luis Valley

Colorado Department of Agriculture - Conservalion Servites

504 Interlocker Parkway
Broamieeld, €O Boox
{303) Bbg-ao30 Lniversiry
wmxuhra-dn.gﬂ'r'fﬂg.'fweedi
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Leaty spurge

Eey ID Points

1

Ulpdared an
e 1

Rangeland, pasture, and riparian site recommendations

Identification and
Impacts

Le.ﬂ}' spurge [ Eapboriiis esula) is
non-narive deep-roored perennial
that spreads by seed and exrensive,
creeping roots. The roors can exrend
a5 decp as 30 feer inco the soil and are
extremely wide-spreading. The roots
are brown and concain numerous
pink buds rthar generally prodoce new
shoots or rooes. Lealy spurge can
grow from 1 to 3 feer in heighr. The
stems are smooth. pale green, and
chickly clusrered. Leaves are aleeenare,
narrow, linear, and 1 to 4 inches

long, The lowers are very small and
ellowish-green. They are enclosed
L:.' very visible yellowish-green,
hearr-shaped bracrs. The entire plane
containg whire, milky sap thar exudes
readily upon stem or leaf breakage.
This sap can damage eyes and
sensirive skin. Lr:.1[5'|r spurge is one of
the earliest planes vo emerge in che
5pr:ing[‘. Flower clusrers develop 1 o
2 weeks after stem emergence which
is from mid-April co lare May, One
large leaky spurge plant can produce
up ro 130,000 seeds. Three-sided
seed capsules explode when ripe and
project the seeds up to 15 feer away
from the parent plant.

L-:.i.fg.' spurge has adapred o a wide
variery of habirars in the stare and
is very comperirive with other plant
species. Where it becomes established
in rangeland, pasrure, and ril,un'.m
sites, it crowds our pracrically all
other vegetation. The compedtve,

Leaﬁ’ spurge Identification

and Management

rapidly growing, and extensive
rOOL SYSrem m.ﬁnn leafy spurge
very difficult o manage. E)r.'vr:lu pa
management plan thar uses several
contral mechods thar are comparible
with your site.

he most effective method of
concrol for Leafy spurge is o
prevent its establishment through
proper land management. Mainrain
healehy pastures and rangeland and
continually monitor your property for
new mfescarions. New infestations
are much more easily contcrolled chan
garablished infesrarions. Derails on che
back of chis sheet can help to creare
a management plan comparible with
your sice ecology.

eafy spurge is designared as a

“List B” species on the Colorado
MNoxious Weed Act. It is required ro
be either eradicared, contained. or
suppressed depending on che local
inkestarions. O the back of this
sheet are leafy spurge management
recommendarions, Em' more
informarion, please visic www,colorado,
gov/agfesd and dick on the Moxious
Weed Program link. Or conrace
the Srare Weed Coordinaror ar the
Colorado Deparcment of Agriculrure,
Conservarion Services Division,

303-239-4100,

i R S S

Flovwes |'||u:u.':|.'|."' Porman Ress, USDA, ARHIS
lEvasive. o, Al arkyes |l|||.'\-l:u.-\. 1 '!'-.l'":\. |.'|:|||;j.

FEuphorbia esula
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Integrated Weed Management recommendations

HERBICIDES

NOTE: The followi g ATE FECOIMmE adasions for herbicides thar can be -'||'||'|||pd L0 EATIEE and
asturclands. Races are approximare and based on equipment with an o IJTIP it of 30 gallons per acre.
Mease read label for exace rares.

herbicide label is the LAV!

Herbicide

fuminooyc bopyrachior +
el uron

[ Perspective)® +
|Difiufenzopyr + dicamba
[\verdrive, Distingt]
Qnclorac (Paamount,
{Facel-L, Quinstar) 4
Difludensopy + dicamilza
:imemn ve, Distinct}

CLULTURAL

Establishment o
can be an eff

long-termm o

e

O SEed mix
Maintain healthy

Phaoto &

List B Species

Ineegraced Weed

Management:

Eersiereiit
eI af
areas wirk Lo
O POFERIL, zl

AT fesrdrnans 5

CTUCIE O IAn gy

dedly spurge. A
combrnation of
AT
meefionds din a foag-
(T MANAEEMEnT
JAIE I Fmperdve.
e manggemenr
olyective & ro
el ote noor
siwrem dnd deplere

rive so! seed bank,

Always read, undersrand, and follow the label directions. The

Rate

34 m
Perspedctivefadne + 4 oF
Overivvefacre + 1%
vi'v methylated seed ol

13- 24 o, Quenstar)/acie
& & 0z, Overdrive facrm +
1% wiv meihydated seed
il

Application Timing
At flowering in the spring and/or fall

m_rll.rmi"lll'g in the speing andyor fall.

[Arminocyc lapyrachlon +
ichlorsydfuron
[Persped tive |*

4 75-8 oz. productfacre
¢ 1% wiv methylated
eid il

of b fall rosettes

|Post-emergence wy spring until fliowerning

IMoke;

*“IMPORTANT: Applications greater than 5.5 oz productfacre exceeds the theeshold fioe

eElectivity, DO NOT treal i the ool 2one of desiabie trees and shubs, Mol permatbed Tor we
in thee Sam Luis Valley. PE'E_EE'I.'TI'I."'E 15 ML FOl USe O EI’EE-EI.‘I o Tesd 11'.I'QEE

Additiona! herbicide recomemm ndations tor thiz and other sprcies can be tound at;

goo. glfTerlﬂ

Leafy spurge




Mayweed Chamomile Identification and Management

- weilll .
T Arre Mamor, ek
M avweed chamomile (Anthemis
cafifa L.} is an annual forb in the
Asteraceas family, also Known as stink-
ing chamomile, dog fennel, mayweed,
and mayweed dogfennel. Distinguish
ing mayweesd chamomile from similar
laoking species is difficult. Hybridization
with scentless chamomile is reported
(hay 15715 It s belleved to be pheno-
typically plastic, making visible traits
ineansistent; traits overlap with ather
Anthemis species (Al 2019, Kay 1971).

The most obvious diagnostic feature

is Its pungent odor. It may irntate skin
of mammals upon contact (iNaturalist
2015}, Mature plants range from 3 to 26
inches tall. Its leaves are alternate and
deeply divided pinnately, each lobe iz
pinnately divided again two to three
times (bi- to tripinnatifid), giving it

a feather-like appearance. Each seg-
ment is short and narrow. Soft hairs are

on the leaf upper surface. Stems have
miany branches, sometimes stems have
red] hiue, hairs or glands. It has a fibrous
taproot. White ray flowers have shallow
three-lobed margin It has ten to 15 ray
flowers. Once the yellow disc flowers are
developed, they form a cone shape that
causes the white ray flowers to subtend.
When vertically sliced, the receptacle is
diagnaostically narmowly cone-shaped,
solid in the center, and has chaff- a few
fong shaggy soft hairs restricted to the
center, and sometimes glands, all are
obzervable with a hand lensz. The im-
bricate phyllaries are oval, in a series

of twio or more and have soft hairs. The
achenes are wrinkled with ten ridges
and small glands that give it a bumpy
surface, It spreads only by seed and like
other Asteraceae plants, it is a prolific
seed producer, Seeds lack anatomical
dispersal structures so they remain close
to parent plants

Dther Asteraceas species are easlly con-
fused with this species from a distance,
These include two other List B species,
scentless chamomile [(Triplevrospermum
inodorum} and oxeye daisy (Leucanihe-
mum vitlgare), as well as German chamo-
mille {Matricania chamomilla), sea may-
weed | Tnpleurcspermum maritimum],
chamomile ([Chamaemelum nobile],
pineapple weea (Motnicania discoideal,
native annual fleabane (Ergeron annuus)
and whiplash daisy (Erigeron flagellaris)
{iNaturalist 20718},

Mayweed chamomile is native to the
arid Mediterranean and

e o Cemme
it A s w1 el s ey e

rapmmed ¢ Fasasien
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Middle Eastern areas and
spread from there world
wide through trade and ag-
riculture (Invasive Species
Compendium 2019). Its sta-
tus is unknown in Colerado;
this species is likely both
under-reported and iIncar
rectly identified. Maywesed
chamomile is ruderal, found
mainly in Colorado’s dis-

- turbed sites and the sides
of impermeable surfaces,

- such as roads, sidewalks,
trails, as well as gravely ar
well-drained soils.

leaves }
tripinnatifid

4, Fibrous taproot
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Integrated Weed Management Recommendations

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitorng. Maintain robust healthy native landscapes. Restore degraded sites.
Avoid soll disturbance. Prevent seed production and seeds from dispersing, 2.9, on contaminated equipment. Rest sites

C My UreErrey

CULTURAL
Since mayweed chamomile i not a strong competitorand
is ruderal, minimizing soll disturbance and maintaining
high native canopy caver of drought tolerant plants s key
It prafers mioist soil, so iImplement modify water regimes
where dense colonies exist. Since mayweed chamomile
can modify its ife history to take advantage of conditions,
tlling during shoulder seasons, hot temperaturss o
before bolting, exposes the shallow roots to drying [Allaie
et al, 20051 Tl frequently and seed cover plants. Maintaln
of restore a competitive assemblage of shrubs, forbs,
cool and warm season grasses, annuals and perenndals.
In restoration efforks, select locally adapted species,
ol amendments, soil microbes and mycorrkizal fungi
that are ecologically appropriate for the site bo improve
competitiveness of other spacies

BIOLOGICAL

Mayweed chamomile s pot palatable to domestic
livestock and fritates the skin of mammals (Weo et al
1999 Kay 1971 Properly managed grazing can improve
vigor of desired species and indirectly reduce infestations.,
Al present, there are no biclogical control agents
suthorizeéd 6 Colorado that would effectively control it
For more fnformation about biclogical control agents,
wisht the Colorado Departrment. of Agriculture’s Palisade
Insectary website at: wwww colorado.golagibiccontral

until restored. Modify land use practices. Use methods appropriate for the site; other plants present and land uses.
; -
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Mayweed chamomile has shallow roots, 50 mechanical

methods can be effective in residential areas and
moderate slzed infestations, In [oose soll, dig to remove
the hbrous laprool. In spring, sever roots below the soil
surface before the plant stores energy, Mowing, chopping
and deadheading leaves roots behind, stimulates maore
flewer prodiuction and are not recommended. Mowing,
especially when timed near flowenng or seeding phases,
often disperses flowers and seeds, which expands the size
of the infested area. Collect, bag, and dispose of or destroy
flowers; seeds could mature and germinate if left on the
ground. Prescribed fire may be an effective tool to control
mayweed chamomile but since it prefers madsides and
developed sites, it may not be possible to generate the
heat nesded to damage the root, greens and seeds. Little
information exisis on fire effects on this plant,

& Mmermen ipraarg Creeeams
CHEMICAL

MOTE: Herbicide recommendations to control mayweed
chamomile' in pastures and rangeland are found at
https:fgoogl Tt Rates are approximate ancd based
on equipment with an output of 30 galfacre. Follow the
label Far exact rates. Consult local turf and arnamental
experts for herbicides appropriate for residential settings.
Aherays read, understand, and follow the label directions.
The herbicide labal is the LAW!

Colorade Department of Agriculture - Conservation Setvices
Jurg Inter|ocken Parkwy
Broamifreld, L0 Soa21

(303)865-9030
www.colorsdo.gov/ag/weeds
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Moth mullein Identification and Management

M ath multein {(Verbascum blatfania L)
is generally biennial, but in suitable
sites it can be a short-lived perennial. Al-
though recent genetic analyses split the
family, this plant remains in the Scrophu-
lariaceas family.

The stem is stiff, reaches up to 1.5 m tall
and appears slender compared to com
mian miullein. The upper stem, especially
riear the flowers, glistens in the sun from
glandular-tipped hairs. Leaf shape var-
ies, Initially they develop a basal rosette
and are oval with slightly wavy margins.
Leaves on mature plants alternate along
the stermn and are upright. Mature leaves
are oblong in shape, have tecthed mar-
gins but are not hairy, and are B to 45 cm
long and 3 1o 15 om wide. The fibrous
taproot is reportedly large (Mew lersey
Agricultural College Experimental 5ta
tion 1892},

Solitary perfect flowers are five-parted,

loosely arranged in a raceme, Sepals
have glandular hairs. Lobed petals are

2 to 3 om in diameter, ranging from
off-white to yellow. Petals are slightly
recurved, exposing faint guidelines
towards the five stamens, which are
densely lined with magenta knobby
hairs, and single pistii that sits on a supe-
rior ovary with two chambers, Frults are
rounded bilobed capsules, about 8.5 mm
ir diameter and have consplouous glan-
dufar hairs. Upon maturity, fruits split in
two, revealing dark brown seeds whose
surface has ridges and grooves. Seed is
the primary reproductive method, but
they lack dispersal anatomy so fall close
to parent plants (Gros and Werner 1978},
Viable seed longevity is at l=ast 120
years (Telewski-and Zeevaart 2002),

Moth mullein is well adapted to upland
s2mi arid or Mediterransan climates
found in its Northern Africa and Euro-
p=an origin (Bretzel =t al. 2009, Plants of
the World Online 2018}, it is adapted to
serpentine soils, including high levels of
heavy metals such as lead, nickle, cobalt,
chromium, and magnesium, but can also
grow in fertile soils (Gross and Werner
1978, Shallari et al. 1998). As recently

a5 20039, moth mullein was recognized
for its adaptations to infertile, nutrient
poorand unproductive solls, attractive-
ness to pollinators, low maintenance, the
guantity and duration of lowering, and
promoted as an ormamental in its na-
thve Mediterranean range (Bretzel et al,
2009). It app=ars confined to elevations
below 6500 feet in the USA and its native
range [Ackerfield 2015,

s i

O P T

ﬁ? -:. ramn

eFloras 2018),

Currently its distribution in
Colorado is limited to the
northern front range (EDD-
Map5 201B). However, it is a
pralific seeder and appears
to be spreading south, so it
is imperative to implemeant
EDRR strategies before

the infestation worsens, ¥
blattaria can hybridize with
V. thapus (Flora of Morth
America 2012, Gross and
Werner 1978),

Key ID Points

taproot

3. Fibrous

immature fruit
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List B

Integrated Weed Management Recommendations

Verbascum blattaria L.

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitorng. Maintain robust healthy native landscapes. Restore degraded sites,
Avoid soll disturbance. Prevent seed production and seeds from dispersing, 2.9. on contaminated equipment. Rest sites
until restored. Modify land use practices. Use methods appropriate for the site, other plants present and land uses.

a i

=4 e Foppum
CULTURAL

Very little information s available on cultural control
methods effective against moth midllein; this remains
a significont research gap. It does appear to prafer
disturbed areas, so minimize soil disturbance especially
near infested: areas. In wildland seftings, maintain or
restore a cormpetitive assemblage of shrubs, forbs, cool
and wanm season grasses, annuals and perenndals. Use
locally adapted species that are ecologically appropriate
far the site to improve compétifivensss, Incorporate soll
amendments, soil microbes and myeorrhizal fupgl o
boost native species when appropriate. Alm to reduce
above and below ground space and nutrients to-make
them unavailable to moth mullein

BIOLOGICAL

Moth mullein: appears to be unpalatable to. domestic
livestock based on anecdotal reports. Properly managed
grazing can improve vigor of desired species -and
irdirectly reduce moth mullein, The bBiological control
agent Rhinusa fetra attacks moth mullein, but its primary
target is commaon mullein (Winston et al, 2014). Currently
there are no biclogical controd agents for moth miullein
authorized n Colorada. For more biccontrad informatian,
visit the Colorado Department of Agriculture’s Palisade

Insectary website at; WWW.[@L@E&!&U{_@Q{EIM&E@

e

Since moth mullein has a short life cycle, mechanical
methods can be effective, especially in residential areas
and small infestations. The key is to sever roots below
the soil surface in the first wear or early in the second
seazon before the plant flowers, Mowing, chepping and
deadheading is not effective; these methods feave roots
behind, stimulate more flower production, disperse
floweers and seeds, which expand the size of the infested
areg. Coflect, bag, and dispose of all flowers and fruits;
seads will germinate if left on the ground. Since seed
lomgevity is so long, consecutive years of treatment are
necessary. Time prescribed fires before flowering o top
kill above ground biomass. Low infensity prescribed fire
would leave roots unaffected; spring bums increased
cover by 0.2% so multiple entries are necessary (Denver

Botnic Ei-ardm:'n.'. 2000,

B e, Tis Hi = P ey
CHEMICAL
MOTE: Herbicide recommendabions to control meth

miullein in pastures and rangeland are found at: httpsyy
equipment with an output of 30 galfacre. Follow the label
fer exact rates, Consull local burf and ornamental experts
for herbicides appropriate for redidential settings: Ahvays
read. understand, and foliow the label directions. The
herbicide tabel is the LAW!

Colorado Department of Agriculiure - Conservalion SeTvides
3 Interlocken Parkway
Broomfreld, 0O 8oax

{3003} 869-90 30

[ niersin

www.colorado.gov/ag/weeds




Musk Thistle Identification and Management

W rene sm sy, S lone s e

usk thistle Carduus nutans L is a
M non-native biennial forb that re-
produces solely by seed. During the first
vear of growth, a rosette forms in spring
or fall. During the second yvear in mid to
late spring, the stem bolts, lowers, sets
sead, and the plant dies.

M usk thistle can grow up to & fieet
tall. The leaves have spines, are
waxy, and dark green in color with a
prominent lght green to white midrib
that can be seen from a distance, Leaves
are dentately lobed; leafl bases some-
times extend down below the point of
attachment. The terminal flower heads
are purple, large in size (1.5 to 3 inches
in diameter) and bend cver as if nod
ding. These flower heads are made up of
anly disk flowers. They are surrounded
by mumierous, wide and stout lance-
shaped, spine-tipped bracts that resem
ble an open pineapple. The pappus has

plumose bristles that appear barbed un-
der magnification. Musk thistle produces
miany flower heads. The tallest shoaots
flower first; lateral shoots develop in leaf
axils, A robust plant may produce 100 or
more flowering heads. Reproduction is
usually via out-crossing through insect
pollination, but seif-pollination also
occurs, Flowers emerge in May through
September. Seeds develop shortly after
flowers emerge. Flower buds can contain
viable seeds from self-pollination. Seeds
can mature on severed bud and flower-
heads. Seeds remain viable in the soil for
up to about 14 years, Seeds can germi-
nate.and emerge from spring through
fall.

M usk thistle habitat is found in a
variety of environments extend
ing from shortgrass prairie to alpine,
It is strongly associated with heavily
disturbed sites, where over-use ocours
or where site conditions are poor due
to land management practices, This
includes over-grazed areas, large fires,
trails, ditches and roadsides. Infested
livestock pasturs suffer from significantly
decreased carmying capacity.

ecause musk thastle reproduces
B solely from seed, the key for suc-
cessful management is to prevent seed
production. Once flowers emerge and
start to produce seed, effective manage
ment options will become limited. Once
sites are infested, musk thistle can form
dense stands, Prevention, adjusting land
management practices, a robust inte

2015 Quarter Quad Survey

grated treatment plan and
restoration are critical to
eliminating this species.

Vet Tt e s e i
ot B = 7-“"%[ Music thistle is designat
4 ; : ed as a “List B” species
b =L - in the Colorado Noxious
— : _ Weed Act. It is required to
Py == i B | be eradicated; some popu-
e B i PR b e lations may be contained
e - o T s or suppressed depending
R ; p ”._'l = on state regulations. For
e X t'J - — management directions for
_'_: A L B each county, refer to the

mmost recent Rule, o visit

weedoontacts for details,

1. Leaf with white
midrib and leaf
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Integrated Weed Management Recommendations

Carduus nutans L.

S

Effective integraled management means wsing 3 vaniety of eradication methods that also includes restoration, prevention
of seed producthon and dispersal, and monitoring. Maintain robast healthy native lapdscapes and sestore degraded sites.
Avold sofl disturbance, As with most biennaals, present seed production in the first and second year of miusk thistle growth
Prevent seed from dispersing, such as oh contammated equipment. Rest sites until they are effectively restored. Change
land use prachces. Use methods appropeiate for the site,

CULTURAL CONTROL METHODS

Wirsk thistle s not lokerant of competition and needs light to germinate seeds. Cultural
meethods should aim to maintain or restore g competitive assemblage of forbs, tood and
Walm season grasses, iImplement whole site restoration of sols, plants and water feginmes
where stands of musk thistle exist where needed, Use Iocaily adapted species that are
ecologically appropriate for the site to improve competitiveness, Incliede annsal as wel
ds'perennial species. Incorporate soil amendments, soil microbes and mycorrhizal fungi
in restoration and land management efforts. Minimite soil compaction and detirbance,
especially in wetlands and mosst soal irrigation can increase competitive species,

BIOLOGICAL CONTROL METHODS

Although horses, cattie, goats and sheep may eat Nower heads on a few plants, seeds
pass through thedr digesthve fracks unalbered and spread. The [eal and stalk spines can
cause domestic livestock to avoid mature sk thistle, Thas, musk thisthe can become an
Tincreaser” inover-grazed systems, PFroperly managed grazing canimprove vigor of desired
spirciey and indirecty reduce musk thistle. Trchosirocalus forridus is the only biological
controd agent available for musk thistle in Codorado. The other species, Rhinecplios conicus,
is not host specific and will damage nathve thistles, and therefore cannot be released as an
agent in Colorado. For more information, wisit the Colorado Department of Agricultiure’s

Palisade Insectary websibe al www.colorado govfae iocantool,

MECHANICAL CONTROL METHODS

Methods, such as tilllng, hoefng and digging, are best for infestations smaller than 0.5 acres;
welgh this against other plants present, ecology and sie condition, Sever rools below the
soll surface during Uie firsl year before the plant stores energy, and in the second year
before flower production. Mowing, chopping and deadheading stimulates more flower
production; thess methods reguiie consecitiee years of season-long treabments. Al
fipwerbuds and heads must be collected, bagged, and dispased of or destroyed; seeids
will mature and germinabeif 1e6fr on the ground. Prescriboed Tibe that results in bigh soil
hum severity damage roobs and above ground Bromass, but is not recommended due to
impacts on desired plants. Fre generally Tavors musk thisthe germination,

CHEMICAL

MOTE: The following are recommendations for herbicides that can be apphed to pastures and rangeland. Rates are
approzimate and based on squipment with an output of 30 galfacre, Follow the label for exact rates. Aheays resd,
wniderstand, and follow the [abel directions. The heshicide labeal s the LawW!

6 oz facre « 0.2%%

_HERBICIDE.

A rminopyrHiar

T

Apply 0 spring roseite bo eay bolting growth stages or inf3fl 1o roseties.

| Mhilestone] v mon-ionic *Product not permiltted for use in the %an Luis Valley,

s lactanl
I ~ -

FJE:'—;”““W" 1-2.6 oz product | Apply in spring from rosette through very early flower growth stages.
acre + 0. 15% [Can prevent viable seed formation if applied no later than the first viable
Wi non-innic flowers begin o gpen.) ** This herbicide has residual ol acTiity that will
sue factarid affect all braadieaf seedlings germinating alter application has ocourrad,

{Clopyralid (Transhine] | g 57.1.33 pints Apply to rosetes through Bower bod stage in spring, or 1o fall rosettes,
productfacme 4

[ 25%% viv non
1nsc surfaciant

v
b

Colorado Department of Agriculture . Conservalion Servidas
304 Interlocken Pardkway
Broamfreld, €0 Boox
{303) Bég-go30
wisev.cotorado.gov g weeds
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Oxeye Daisy Identification and Management

Oxeye daisy (Leucanthemum
vulgare) was introduced from
Europe as a seed contaminant and as
an ornamental. It is a rhizomatous,
creeping, short-lived perennial that
grows 10 inches to 2 feet tall. The
basal and lower leaves are spoon-
shaped, toothed, and with long
petioles (leaf stem). The upper
leaves are narrow, toothed, and clasp
the stem. Flowers bloom between
June and August. The flowers are
1to 3 inches in diameter, with 15 to
30 white ray flowers, and mostly
solitary. The phyllaries beneath the
flower head are green with a dark
brown margin. One flower head can
produce up to 200 seeds. Oxeye
daisy spread vegetatively from roots,
root fragments, or by seed. Seeds
may be viable up to 38 years or
more. Infestation sites needs to be
monitored for at least 10 years after
the last flowering plant has been
eliminated and treatments repeated

when necessary. Ornamental Shasta
daisy (Leucantheum x superbum) is
not an aggressive invader and looks
similar to oxeye daisy, but it is 6 to 12
inches taller and has larger flowers.

Oxeye daisy is an strong
competitor. It forms dense stands

that reduce native plant diversity.

It degrades pastures and natural
areas because cattle and wildlife
avoid feeding on oxeye daisy. Heavy
infestations may reduce nutrient
cycling due to a shallow root system
and create areas of bare soil, thus
increasing soil erosion.

abitats for oxeye daisy included

mountain meadows, grasslands,
pastures, streams, gardens, waste
grounds, railway, and roadsides.
Oxeye daisy typically grows in high
elevations, up to 11,000 feet in
Colorado.

he key to effective control of

oxeye daisy is education and
prevention. Oxeye daisy has been
included in many different seed mixes,
thus consumers should carefully
read the label prior to planting so-
called “native wildflower” mixes.
Homeowners and land managers
often overlook the impacts and the
need to manage this weed because
of the plant’s attractiveness. Details
on the back of this sheet can help to
create a management plan compatible
with your site ecology.

Jwirge Dley
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xeye daisy is

designated as a “List
B” species in the Colorado
Noxious Weed Act. It
is required to be either
eliminated, contained, or
suppressed depending
on the local infestations.
For more information
visit www.colorado.
gov/ag/weeds and click
on the Noxious Weed
Management Program.
Or call the State Weed
Coordinator at the
Colorado Department of
Agriculture, Conservation
Services Division,

(303) 869-9030.

LR L

Key ID Points

1.15-30 white
ray flowers on
flowerheads
that are 1-3
inches in
diameter.

. Rosette and
lower leaves
are spoon-
shaped and
toothed.

. Upper leaves
on the stem are
narrow, toothed,
and clasp the
stem.

List B
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Integrated Weed Management Recommendations

Yie dal

Leucanthemum vulgare

ORE

Oxeye daisy has been included in many different seed mixes, thus consumers should carefully
read the label prior to planting so-called “native wildflower"” mixes. Repeated hand pulling can
eliminate small infestations. Mowing or grazing by sheep or goats can be effective, in addition with

a chemical approach.

Herbicide

CULTURAL

Generate awareness for this noxious weed. Carefully inspect
“wildflower" seed mixes; do not plant mixes that include
Leucanthemum vulgare. Avoid overgrazing, disturbance,

and seed disparsal. Bare ground is prime habitat for weed
invasions. Tall perennial grasses that shade oxeye daisy are
good competitors.

BIOLOGICAL

oats or sheep can be effective In the control of oxeye daisy.
There are no insect biological controls available for oxeye daisy.
For mare information on biocontrols, contact the Colorado
Department of Agriculture-Palisade Insectary at g70-464-7916.

MECHAMICAL

Repeated hand pulling or digging when soil is moist and
mfestations are small. Oxeye daisy is fairly shallow rooted; pull

up as much of the root a5 possible. if removed during or after
flowering, bag specimens carefully so as to not scatter seeds.
Mowing before flowering or when flower buds are present can
limit dispersal; do not mow during or after flowering. Tilling at6
inches or deeper, and repeated shallowly as necessary, can control
patches.

CHEMICAL

The table below includes recommendations for herbicides that
can be applied to rangeland and pastures. 0.25% vjv non-ionic
surfactant is equivalent to 0.32 oz/gal of water or1 pthoo gal of
water, Always read, understand, and follow the label directions.
The herbicide label is the LAW!

laminogyralid [Milestone)

|Mstsulfuron (Escort XP)

Rate Application Timing

d-f o7 facre + 0.25%  |Optimum control when applied at the pre-
Wi non-ionic surfactant |Aower bud growvwth stage

101 prn;.uct.-'a-:re +  |sudfactant is absal Utely nECessany. ——
0.25% vi'v non-ionic Optimeem controd when applied ai
surfactant floeeaning growth stage. 1 or. product is

the minimum eradication rate based on

best treatment obsenved in several C5U

Additional herbichde reoommendations for this and other specles can be found at

goo.glimvWnve

ETpalaizad
17700 &

Colorado Di:parh'm:nl‘. af Aﬁrir_ulturl Camnservalion Services

305 Imterlocken Parkway
Broomifiekd, COF 8o021
(303) BEg-9030 Lingveraity
weww cidorado.gov/agfweeds




Perennial pepperweed
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Rangeland, pasture, and riparian site recommendarions

Identification and
Impacts

Pcrcnm.ﬂ pepperweed :,J",:Eo.lu’.r':.r.rn
farifolinm) 1s an exoremely

invasive perennial forb incroduced

trom Euwrope and Asiain 1900 as

a containment in sugar beet seed.
Pepperweed reproduces bach by seed
and vegeratively by roots and shooes.
Root tragmenes as small as (.5 inch

can grow info new plangs. A serious
chrear, pepperweed alters ecosysrems by
acring as a sale pump” absorbing sales
from deep in che soil. The planc then
excreres the salt chrough the leaves and
deposits it on the surface soil. Since
most desirable planes do nor rolerare
high saline concentraced soils, the entire
plant compaosirion and diversity of the
area changes,

wa:ng | eo 5 feer high,
repperweed has riny whire fowers.
The [E] '

owers have four spoon-shaped
setals in denge, 1"-|‘11:u!|-.‘.||."-§|.’|l1 STECS 0N
Lr.mn:h tps of erect stems. Stems
emerge from deep, thick, woody root
stocks that can penerrare 10 Feet inco
the soil. Leaves of the marure planc are
aleernace, and lance or obleng in shape
with serrared edges char are slighdy
wavy. They are glabrous {not hairy)
and green ro Fra:.'-grﬂ:n in color, wich a
distincrive whire midrib. Upper leaves
are smaller than basal leaves and have
o stalks.

Prn:nmal pepperweed invades

a wide variery of habirars,
from intermountain, mountainous
arcas and marshes. Iris frequendy
found in riparian areas, wetlands,
marshes, irrigation dirches, canals,

Perennial pepperweed
Identification and Management

and floodplains. If inrroduced, i can
also invade roadsides, hay and alfalfa
ficlds and rangeland. Ir readily invades
disturbed and bareground areas. Ir
can thrive in eicher low or high-saline
soils. Large monoculiures and dense
lirrer layers prevent narve plants from
regeneriating. F’t'pp{'r'-'.'*us:d displaces
native plancs and wildlife habiracs,
reduces food quality for wildlife and
reduces agriculcural and pasrure
production.

P-:r-:nn:ia] pepperweed rarely produces
seedlings in the field, even with
extensive seed crops. Research is
underway, bur the lack of seedlings may
be due to seeds rapidly losing t'i:ilgﬂilirg.'

in che field (but nor in the laborarory).
Reproduction is primarily from deep,
serennial roors and roor pieces which
erk off and sprour new plants,
However, preventing seed producrion is
srill recommended until further research
is done,

he key roefeccive conrrol of

Perennial pepperweed is preventing
establishment of large popularions.
Early detection and removal of planes if
tound, is the key ro prevenrion. Planring
desirable and compering grasses and
forbs can aid in limicing the spread
of Perennial pepperweed. Herbicide
treatments are a good epdon if used
during che bud o Howering szage of che
plant, Once escablished, contamment
is key. Derails on the back of this sheer
can help to creare a management plan
comparible wich your sice ecology.

Prl'rnni:ll pepperwesd is designaped
as 2" Lisr B species in the
Colorado Noxious Weed Act, It
is required to be either eradicared,
contained, or suppressed depending
on the local infesrarions. For more
mnforimacion visit wewoolorada.
%Q_l.;{m;:i_d and dick on the Noxions
Veed Management Progeam, Or call
the State Weed Coordinarer at the
Colorado Department of Agriculrure,
Conservation Services Division, 303-
23941104

Phajos coeriedy ol Relly 1 Themig, Coloradie
[eparrmens of Agrioalrure
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Integrated Weed Management recommendations

Jntegraced Weed

Managemenr:

Because of e
deep roors amd
persistence of
pepperivesd,

it i critical fo
combine repeared
herticide
appdicarion wird
mpnsroriste and
revegacion of the
arex. Conerd
af Perennial
pepperweed can
be diffrcals, 5o
[Prevennan is

e B operon.
MECHANICAL Ezely derecrion.
Du e deep, britte eradicacion and

' concainment of
srmadd pogpinaerons
and nl;a':ir SO
are vicad

Management Recommendations

HERBICIDES

NOTE: The following are recommendarions for herbicides thar can be app]ird to specific areas.
Rares are I}{prntnn.m. and based on equipment with an L1|.1:‘}1ut of 30 gal./acre. Always read,

understand, and follow the label directions. The herbicide label is che LAW!

ik ide d Application Timing

|Chbomalfuoen® (Tetar 11 0z peoducifaces «  Sppy whes plant b fn the earfy Mower to foweseg
1 O 7% W' IEN-amE grmwih vlages. (Fary spang in earty ST

| 'h.-“l': ST

metsuburon {Facod [ or. peoductface ¢ -l1rv| y when plard # in the sarly Aowss 1n flowesng
15 OUFS s nen-ibne | gioetie atages. (Eaily spiing 10 @asly o

5

fc

s Palchamt =~ 0 o e Tl TERTIAE TWICEL
[TITFEFTE L] ey 12 4@ falne & 2 Ay ekaids plaii i the arly Fired 10 Aol ang
|Panoegmi | i e growth siages. (Early spnng in early susmer

s Tdaled e ol

o rrop okl

O BT W
Pobe: “The bertecioe hes reanual vl sty Thal well affecd all troaciral seedings. germinaliing
|atter spphcation has occumed
| Bkdirriemal Pt i P des e raRat g o8 o0he Soseries 10 Lk Aot o

L i
NOTE: Herbicides, when applied ar the flower bud srage, are exrremely e Ihmw ro conerol
pepperwecd. H]J*car applications for op to five years. However, the waxy [eat surface and the
dense growth of this weed can make ir difficulr to obrain adequate coverage with the herbicide, so
apply the chemical carefully and thoroughly for effective control.
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Plumeless thistle

Lipdaced on
102015

List B Species

Rangeland, pasture, and riparian site recommendations

Colossdo Departrmerd of
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Broomfield, CO 20027

[303) BEE-0030
wpeda At Co s

Plumeless thistle
Identification and Management

Identification and

Impacts

lumeless chistle (Cardlus

deanchordes )iz 2 winger annual
or biennial thar is nagve o Eorope
and Asia. Plumeless thistle rosetres
have wavy leaves with yellow spines
along the whire-colored leaf margins.
The stems are covered with leaf-like,
winged spines thar extend up vo the
Howering heads. The Bower heads,
inn cluscers of 2 o 5, arealone ar the
end of the branches. They are purple
ro dark red in color and are 1/2 g0 1
inch in diameter. Leaves are alternare,
seallc-lesg, hairy undernearh and
blend into che srem. Mature plancs
r.'mj:rnw caller chan 5 feer and can

produce upwards of 9,000 seeds.

H.:hj:a:s for Plumeless thiscle
include pastures, fields,
disrurbed lands, logged-over areas,
river valleys, along roadsides and in
narive grasslands. Plumeless thistle
OUL COMPETEs native specics and
forage crops. It is one of the most
aggressive thistles, due o its high
seed producrion. Plumeless thiscle is
unpalatable to livestock and it may
accumulare niceares.

lants over winter and grow from

seeds and roserces. The seed
viabiliry for Plumeless chistle is
unkinown. The site must be moniored
for ac least 10 years afrer dhe last
Aowering adule plants have been
eliminared and rrearments repeared
when necessary.

he key o effecrive concrol of

Plumeless thistle is very similar
ro Musk chistle. Prevenring Plumeless
thistle seed production ;mj;pli:a nting
desirable grasses and forbs o our
compete plumeless chisele is effeceive.
An inrr.%r:tr-:d weed management
approach is an effecrive ronl when
dealing with plumeless chiste; using
herbicide, biological and culrueal
control mechods, Decails on the
back of chis sheer can help ro creare
a management plan comparible with
VOUT BibE L‘.L‘ﬂl.n__g].'.

Plunulcu thisele is designated

as 4 "Lise B” gpecies in the
Colorade Moxious Weed Act. In

is required ro be gither eradicared,
contained, or suppressed depending
on the local infesrations. For more
informacion visic www.colorado,
gov/ag/csd and click on che Noxious
Weed Management Program. Or call
the Stare Weed Coordinavar ar the
Colorado Department of Agriculture,
Conservation Services Division,

303-239-4100,
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Management Recommendations

=
(%]
Yl
S
an
-
b
=
=]
an
=]
=
[}
f
=]
a
L)
=
o=
=
=
]
)

http

Integrated Weed Management recommendations
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HERBICIDES

List B Species

Integrated Weed
Mrnagemenr:

fhe dey ro
iR
pemrpdess flenfe
£¥ 1 prevene

seed privdercrrion.
Llerree Eeirmefers
Hrienle srands can
e erearcd by spor
tse of Derbicial
programs. Lhe
ro e pnknown
seed vizbiliey af
plumeless clscie,
SRR
o 10 vears, and
repeatiag conerof
I oS A
reed o oecr
for frnET Pedrs
o complenely
elEAre a0
HrfEsrarrog,

NOTE: The following are recommendations for herbicides that can be applied to range and
pasture Jands. Fares are IppEOEIMALE and based on ECUIPTREIE W ich an outpur of 30 ;.1.;1 facve.
Please read label for exacr races.  Always read, undersrand; and follow the label directions. The

heebicide label is the LAN!

Herbicide : Application Timing
aminopyralid* [Milestone) |5 o productfacre + Agply in spring ros=tte o early bodting [

productfacre « L25%  fin spring, or o Falf rosettes
'n'.-r'ul' M- bniC Surtactant

0.25% wiv non-igmic prowdth stages orin fall bo osettes
_ (surfactank |
Chilors ulfuron®* {Telar) 1-2.6 00 pma:lm.t."a-:w + [hgply In spring from rosetie through weny
0.25% vy non-ioni earty lower growth stages. {Can prevent
surfactant viable seed formation if applied no later
ll!l an the first viable MNowers LrEm e}
Clopyralid {Trarsline] 0.67-1.33 pinis fpply to msettes trough flower bud stage |

Mote: *Product not permitted for wse In the San Luas Valley. **This herbicide has reslidual sol
activity Lhat will affec] all brosdieal seedings germinating after applicalion hat occurred.

Additionad herbicide recommendstions (or this and other species can be found ac:

~ goo.ghlTvWnva

Pluros |1l','- oo borram & Loke T, Kok, % irginis Podyrechnic Imstmare and Scare Universicy, Bugwood.ongr Richara L

XD Services, lise., i!-l.!_"h -\.-ll.':.ur-\_.:' and Eoelly :.'Enl.!_'. Codorade Department o .'-.;; rremliiare
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Plumeless thistle




Russian Knapweed Identification and Management
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ussian knapweed (Acroptifon

repens) is a non-native, deep-rooted
perennial that spreads by aggressive,
creeping, horizontal roots (rhizomes)
and seeds. The roots are brown to
black with a scaly appearance. Russian
rnapweed can grow up 1o 3 feetin
height. The stems and leaves are
covered with short gray hairs, The
floweers are urn-shaped, pink to purple
in color, and are solitary at the tips of
the upper branches. Russian knapweed
can be distinguished from other
knapweeds by the smooth, papery,
rounded bracts that surround the
flowers. Russian knapweed emerges
in early spring after soil temperatures
remaln above freezing. it produces
flowers from June to August and sets
seed in late summer to early fall. The
seeds are viable for two to three years.
Russian knapweed reproduces primarily
from its root system. Buds on the
hoerizontal rocts can form adventitious
shoots, August through the winter,

that can grow to become independent
plants. Once rosettes emerge in the
spring, remaining root buds slough-off
until they develop again in late summer.
Additionally, root fragments can
develop into new plants.

R ussian knapweed Is allelopathic,
which means it contains a toxic
substance that inhibits the growth of
competing plants. This weed may also
be toxic to horses resulting in serious
injury or possibly death of the animal.
Russian knapweed displaces native
vegetation and reduces forage values
on range and pasturelands.

H abitat for Russian knapweed
includes roadsides, ditch banks,
riparian zones, pastures,; rangeland,
saline soils, clear cuts, and cropland. It
typically invades degraded areas and
sites with full sun.

he most effective method of control

for Russian knapweed is to prevent
its establishment through proper
land management. Maintain healthy
pastures and rangeland and continually
monitor your property for new
infestations. If Russian knapweed iz
already established, using an integrated
weed management approach proves to
be effective. Russian knapweed can be
managed with herbicides or hiocontrol
insects, but leng-term control must
include planting competitive plant
species to occupy bare ground once
infested by the weed. Details on the
back of this sheet can help to create a
management plan compatible with your
site ecology.

2008 Quarter Quad Survey
Humainn wrapweed S s iy

Rus.s.lan knapweed is
designated as a “List
B” species in the Colorado
Noxious Weed Act. It

is reguired to be either
eliminated, contained, or
suppressed depending on
the local infestations. For
more information, visit
WL colorado.goviag!
weeds and click on the
Moxious Weed Program
link or call the State

Weed Coordinator at the
Colorado Department of
Agriculture, Conservation
Services Division,
303-869-9030.

P12 i e A i




it
TS

ﬁ:&?ﬂﬂﬁmﬂrﬁpﬁnﬁ

Integrated Weed Management Recommendations

The most effective control for Russian knapweed is to prevent its establishment through &m?er
land management. An integrated weed management approach can be effective when dealing
with Russian knapweed. It can be managed with herbicides or insects, but long-term control must
include planting competitive plant species to occupy bare ground once infested by the weed.

CULTURAL

Maintain healthy pastures and prevent bare spots caused by
overgrazing. Bare ground is prime habitat for weed invasions.
Establishing sod-forming grasses or vegetation with dense shade
can be an effective cultural control of Russian knapweed. Contact
vour local Matural Resources Conservation Service for seed mix
recormmendations.

BIOLOGICAL

The gall midge, Jaapiella ivannikovi, is a fly that lays eggs in the
shoot tips of Russian knapweed, It forms galls that reduce
flowering, seed production, and stunts the plants” growth. This
biocontrol will stress the stand of RBussian knapwesd but will
not likely eliminate it. The Colorado Department of Agriculture
- Palisade Insectary, 970-464-7916, is currently establishing this
biocontrol . it is not yet available to the public.

MECHANICAL

Maowing several times before the plants bolt streszes Russian
knapweed and forces it to use nutrient reserves stored in the root
system. However, mowing alone will not eliminate the infestation
and it can stimulate shoot sprouting the following year. Mowing
combined with a fall herbicide application will enhance contral.
Tilling and disking can create root fragments that can sprout.
However, repeated deep tillage (1 feet) over 3 years can kill much
of the root system.

CHEMICAL
The following are recommendations for herbicides that can be

applied to range and pasturelands. Always read, understand, and
follow the label directions. Please read label for exact rates, The
herbicide label is the LAW!

Herbickde Apnlkation Timing
Lhminopreralid® |7 o productfacne + JAgply in The Tall when Jloss-groond Cems tie Widk
| Wbz St 11255 wify o ionis el pond Daefy s gy sosceplible, Can kg
wurd g Lisl apey o Ehe Bud b denesise e LLigey of in e
spring during &3y bol betore Fowser bods fonm
'ﬂ.lrun-'x'!n_ ke achbor + |5 i1 il':ﬂrl_‘..'.-llr\fll'wh'lrl i Tall wisien e ground slems i Bk
A hlory ulfaron I+ 1% wfy melbydabed | and roct bacdk see faghly sinceplible, Can abo
|Prrpective]® |seed md appiy i the bud o senescence stages of im the
spring during =ary bolt bedore Tiower buds, {omm
IMPORTANT - &pplications geeaier than 5.5 or
productiaor Ficeeds e thershold dor selectivby.
O30 NOT ireak i e ook o of deshialie e

| afd A¥Widn, Not Ior i e grated o leed lodage

| |Ment T i e i aged o Terdd lodage
{Moter *Froduct not penmdtied bor use in the San i Valley. **Tha hertedde Pas residus) soil

lactivity that will aftect all roadeal sesdings germinating after application has ocowmed.
Aol heerbpic e Hoar thin mnd piher ypeches e be Toand al;

gm.glITanvﬂ
Colorado Department of Agriculture - Consenation Services

305 Interlocken Parkway
Broomfield, (O 8co:
{303) 869-9030

Linivessity
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Russian Olive Identification and Management

reddish, and have surfaces coated
with gray and scaly pubescence,
becoming smooth.

Once thought to be a beneficial
windbreak tree, it since has
been deemed detrimental to the
environment. Russian olive can
grow in a variety of soil and molsture
conditions, but prefers open, moist,
riparian zones. It is shade tolerant
and can be Tound along streams,
floodplains, fields and open areas
up to approximately 8,000 feet
in elevation. Russian-clive can
ussian oflve (Eleagnus autcompete native plants, interfere
Rangustr’fﬂilfﬂj is @ perennial tree or with natural plant succession and
shrub that is native in Europe and Asia.  nutrient cycling, and tax water

The plant has olive-shaped fruits, silver  reserves. Because Russian olive ek e, 2]

color at first then becoming yellow:- is capable of fixing nitrogen in its E
red when mature. Bussian olive can roots, it can grow on bare, mineral il
reproduce by seed or root suckers. substrates and dominate riparian m E
Seeds are readily spread by birds and vegetation. Although Russian olive E-

can remain viable for up to 3 years. provides a plentiful source of edible o %
Spring moisture and slightly alkaline fruits for birds, ecologists have found ,

soil tend to favor seedling growth. that bird species richness is actually @ @
The plant's extensive root system higher In riparian areas dominated by [
sprouts root suckers frequently. The native vegetation. E;

tree can reach up to 30 feet in height @
with branches that have 110 2 inch he key to effective control of ] 1
thorns, Leaves are 2 to 3 inches long, Russian olive is preventing = 5
alternate, narrow, and have simple establishment of the trees or shrubs. % : !
blades with smooth edges. Theleaf's  If plants are already present, control o

lower surface is sitvery white, while options include cut-stump treatments et @
the upper surface [s light green in and mechanical mowing. These ha" .
color. Flowers are 4 small sepals in treatments depend on size and i —
light yellow clusters, fragrant, and location of the plant. Details on the —_ z
appear May through June, Fruits back of this sheet can help you create o .
mature from September to November. a management plan compatible with

Russian olive twigs are flexible, your site ecalogy. @

ussian olive is

designated as a “List
B" species in the Colorado
MNoxious Weed Act. [t
iz required to be either
eradicated, contained, or
suppressed depending
an the local infestations.
Far more information
visit www.colorado,
goviagiweeds and click
on the Maxious Weed
Management Program.
Or call the State Weed
Coordinator at the
Colorado Department of
Agriculture, Conservation
Services Division, 303-239-
4100,
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Integrated Weed Management Recommendations

Integrated weed management offers the most effective combination of control efforts thruru%
the “cut stump™ treatment. Trees are cut down with a hatchet or chainsaw, then immediate
treated with an ap qued herbicide on the surface of the cut stump. The most effective timing is

late summer/early

all for herbicide transfer into the roots.

CULTURAL

Replace Russian olives with native trees. Frevent establishment of
new trees by removing seedlings and saplings before they mature.
Contact your local Matural Besources Conservation Service for
recommendations of other possible trees or shrubs.

BIOLOGICAL

Tubercularia canker is an unapproved biocontrol. However, it
overwinters on infected stems and spreads via rain-splash, animals,
or pruning implements to open wounds in the bark. Infected tissue
becomes discolored or sunken. Entire stems may be girdled and
killed, and the disease can deform or kill stressed plants over thme.

MECHANICAL

Saphings can be pulled with a weed-wrench or cut with brush-
cutters. Trees can be girdled or cut with chainsaws. However,
stump sprouting commonly occurs after cutting down the tree;
and stump excavation without removing all parts of the roots.can
result in root sprouting. Treating cut-stumps with an herbicide can
eliminate sprouting. Stump bumin%ris practical when conditions
support a long, hot fire and most effective in summer or early fall.
Saplings are most sensitive to mechanical treatment.

CHEMICAL

The table below includes recommendations for herbicides that can
be applied to range and pasturelands. Always read, understand,
and follow the label directions. The herhicide label is the LAW!
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Saltcedar

FACIMTiES

Lipdiieed aniis
{1720 S

Rangeland, pasture, and riparian site recommendartions

Saltcedar Identification
and Management

found along floodplains, riverbanks,
streambanks. marshes, and irrigation
dicches, Ir's heavy use of warer has
contributed to che intensicy of the
drouphr.

he most effective mechod af

concrod for salocedar is co prevent
its esrablishment through proper land
management, Moniror susceprible
areas for new infestadions. An
inregrared weed managemenr approach
has proven to be an effective control
B _ when dealing wich salreedar. Derails
Identification and on the back of this sheet can help o

creare 2 management plan comparible
Impacts " RAGEIEDK P
with your sice ecology.

alocedar is designared as a”List B”
species on che Colorado Noxious
Weed Acr. Iris required ro be either
eradicated, concained, or suppressed
depending on the local infesrarions.
For more informarion, please visie
5:5:1[|.‘-[!k|.‘ and bluish-green in color. S aalarkl it aid cidkon
# o pink to white F[,uwﬂ'k h“t'r five the Noxions Weed Program link. Or
petb und prow o sleniler ey, call rhe Seare Weed Coordinaror of che

Sikhixei L prochaces by seeds as well Colorado Department of Agriculture,
a5 vegerarively. A marure planc can Caratrratin Berices Divikicn. 305
produce up vo 600,000 seeds per year. 39.4100

Sceds are viable for up o 45 days i :

under ideal condirions. Salecedar

buds break dormancy in February

or March. Flowering occurs anytime

berween April and Anguose. ldeal

condirions for salecedar seedling

survival are samerared soil during rhe  Ssbcoda s I i
firse few weeks of life, a high warer
rable, and open sunny ground with
litcle competition from other plants.

alecedar, or tamarisk | Tamarix

spp.), is 3 non-native deciduous S
evergreen shrub or small cree thar
grows from 5 to 20 feer rall. The
bark on saplings and stems is
reddish-beown. The leaves are small,

S alccedar was introduced from
central Asia, norchern Africa,
and sourhern Enrope for ornamenral
purposes and for seream bank
stabilizarion. Ir is now widespread
in che Unired Scaces. Salecedar

e Wiy 10T e (D e g S S S i g

& i & b R
crowds our native stands of riparian S et = i e e = R
and wedland vegeration. Salecedar

Y i : o : Plami and Honer phogoes © Kally ['hing. Laaf
InCreases salinicy |:|:r surh:.n: snil, phom & USDA, Aphis PPQ. Infesution phom
r-:u..l:nn-.{ rh{' soil lnl1u5i_111:.g|.3h:' nt] shove, B Steie Dewey, Invasie.org. Tamarizk

brameh & Seevems Corniy, WA, Moy ipas Weed

native plan: species. Salrcedar canbe 00 L0

lamarix spp.




Integrated Weed Management recommendations

CULTURAL
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Management Recomendations

HERBICIDES: The following are ecommendarions for herbicides char can be applied to range and pasturelands
Fares are J.-|I. prosimare and based oo hand-held equipment with an ourput of 30 gallons per acre. Always read.

understand, and Follow che label directions. The herbicide label is the LAW!

20-30% s olakion in .{ll’t 5"'.."1'{! Treatment: Apply to the cambial Byer of
basal bark oil. The  [the tree irnrneEiately after the culsump beatmenl
herbacide Pathfindesr land 1o rools above s0il surface. [Summer Eo Fall)
oormes pre-mined in [Basal Bark Treatmenk: Spray Gl wet bt not dipping;
ol and does not
requare dilufion

Triclopyr {Gadon 4,

Remedy|

thie roats absowe soil suface, ool collar, ard lower
|trurk toa height of 12-15 inches above ground
{{Bummer o Fall]

Giyphosate® (Hodeg -

approved aquatic
lat=l]

Unidiluted | 100%
solution) or SRS
sdution in bassl

Cut-Sbump Treatment: Apply fo the camiial Byer of
the tres Immediately after the cut-shamp treatmenl
|and to moots above soll suface. DHuted solutions

:'_-f bark odl [requires regular agitation. [Summer fo fall)

—5: Triclopyr (Gadon 4, 1 gts. Garlon Afacre [Droadcast foliar treatment: Apply when plants are
i Remedy) + +7 o [growing rapidly. (May to September)

2 Arninopyrafid Milestone facee +

= [Miles tone) 0253 v non-jonic

http://

_ [purtattant

goo.gliTvWnv9

fiote: "'Iht“\.-r' proiuL s are nan-selective and lmll. .hll.an:,l wE e Lalion I'.I'JI'II.-II:IEIJ‘.
.'u:b;lmnn:l hirbich die mnnrnml-nd:tl.nns for other species n be Fnund at:

All photos © Kelly Uthing,




Scentless Chamomile Identification and Management

centless chamomile {Tripletrosper
Smum inedarum L.} is an annual fork
ir the Asteraceae family, also known
as scentless false mayweed, scentless
mayweed, and false chamomile, not to
be confused with the tea producing Ger-
man chamomile (Matricarie chamomiila).

Distingutshing scentless chamomile
from similar looking species is difficult,
The lack of odor is one clue; lack of hairs
is another. Mature plants are about 1 to
1.5 feet tall, [ts alternate leaves are 2 to
& cm long, divided pinnately, and each
lobe is pinnately divided again (bipin-
natifid), giving a fern-like appearance

it has more than two stem leaves. lts
roots are shallow and fibrous. White ray
flowers have shallow five-lobed margin,
which sometimes are asymmetrical, It
has ten to 24 ray flowers. Fully devel-
oped yellow disc flowers form a dome
shape that causes thie white ray flowers

to subtend, When wertically sliced, the
receptacle is diagnostically cone-shaped,
sofid in the center, and lacks chaff. The
phyllaries are oblong, in a series of bwao
to five, are green in the middle, dried
and thin on margins. The achenes diag-
nastically have three deep ribs that are
well-separated, rounded oil-glands. It
spreads only by seed; like other Astera-
ceae, it is a prolific seed producer. Seeds
lack anatomical dispersal structures 5o
remain close to parent plants.

identification of this species is dif-
ficult and underwent numerous past
taxonomic changes. There are several
Asteraceae species that are easily con-
fused with scentless chamomile from a
distance, These include two other List B
species, stinking chamomile [Anthermis
cofula) and oxeye daisy (Levcanthemum
vilgare], as well as German chamomile,
sea mayweed (Tripleurospermum mari-
timum), chamomile (Chomaemelum
nobilel, pineapple weed (Matricara dis-
coidea), native annual Heabane (Engeron
gnnuis) and whiplash daisy [Erigeron
flogellaris) (iNaturalist 2078).

It is mative to mountains and river valleys
In the Caucus region, Russla, Uzbekistan,
#Kazakstan, parts of China {eFloras 2019,
1. It was introduced inte Eurcpean prai-
ries and spread through agriculture (Kay
1968, Woo et al. 1999), Diplold plants
{two chromosome sets], which are mare
common, come from western Eun:rpe:
tetraploid plants (four chromosome sets)
come from marginal edges of s range In
eastern and central Europe.

Tetraploidy miay indicate
sympatric speciation, hy-
bridization, genetic modi-
fications, climatic changes
of different introduction
pathways (Kay 1969],

Scentless chamomile is
ruderal, found mainly in
Colorado’s disturbed sites
in upper montane and
subalpine, where soil water
content is slightly higher.
This is usually on the sides
of impermeable surfaces,
such as roads, sidewalks,
trails, and gravely areas,

i. Fibrous roots

"] WnJopou; wnuw.adsonajdii]
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Integrated Weed Management Recommendations

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitoring. Maintain robust healthy native landscapes. Restore degraded sites,
Avoid soil disturbance. Prevent seed production and seeds from dispersing, 2.g. on contaminated equipment. Rest sites

unitil restored. Modify land use practices. Use methods appropriate for the site, other plants present and land uses,

—_

- L g =

B T b R
CULTURAL

Since scentless chamomile is ruderal, and sensitive 1o
drought, minimizing soil disturbance and maintaining
high native canopy cover of drought tolerant plants is
key. It prefers moist soil, so modify drainage where dense
colonles of scentless chamomile exist Tilling during
shoulder seasons or hot temperatures, exposes the
shallow roots to drying. Since seed viability s more than
6 years, till frequently and seed cover plants. Maintain
of restore a competitive assemblage of shrubs, forbs,
cool and warm season grasses, annuals and perennials
In restoration efforts, select locally adapted species,
soil amendments, soil microbes and mycorrhizal fungi
that are ecologically appropriate for the site to improve
competitiveness of other species

. -
Ty imaget

BIOLOGICAL

Scentless chamomile = not palatable to domestic
livestock (Woo et al. 199490, Properly managed grazing
can improve vigor of desired species and indirectly
reduce infestations. In Canada, two biological control
agents were released; only one established (Winston et al
2004). Ar present, there are no biological control agents
authorized in Colorado that would effectively contral it
For more information abouwt biological control agents,
visit the Colorado Department of Agriculture’s Palisade
Insectary website at: www.coloradogov/ag/biocontrol,

MECHANICAL

Since scenthess chamomile has shallow roets, mechanical
methods can be effectivein residential areas and moderate
sized infestations. In loose soil, dig 1o remove the ibrows
roobs, especially the caudex. Mowing, chopping and

deadheading leaves roots behind, stimulates more
flower production and are not recommended. Mowing,
especially when timed near lowering or seeding phases,
often disperses flowers and seeds, which expands the
size of the infested area. Collect, bag, and dispose of or
destroy fiowers; seeds could mature and germinate if left
on the ground. Prescribed fire may be an effective tool to
control scenthess chamomile, but since it profers roadsides
and developed sites it may not be possible to generate
the heat needed to damage the caudex and seeds. Little
information exists on fire effects to this plant.

& Mmoo SpeRg g oneesy
CHEMICAL

WOTE: Herbicide recommendations to control scentless
chamomile in pastures and rangeland are found at
httpsy¥googl TvWnes, Rates are approximate and based
on equipment with an output of 30 gal/acre. Follow the
label for exact rates. Consult bocal turf and omamental
experts for herblcides appropriate for resicdential settings,
Abways read, understand, and follow the label directions.
The herbicide label is the LAW

Colorado Departrnent of Agriculture - Consenvation Senvdices
305, Interlocken Parkway
Broomficld ©0 Booxr

(303) B6g-9030
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Scotch Thistle Identification and Management

cotch thistle includes two species,

Onapordum acanthium L. and O,
touricem Willd. Both are non-native
biennial forbs, Dunng the first year of
growth, both species appear as a rosette
in spring or fall, During the second year
in mid to late spring the stems bolt, the
plants flower, set seed, and the plants
die. Both Scotch thistle species can grow
up to 12 feet tall and basal roseties can
be up to 2 feet in diameter. 5tems are
numerows and branched, Characteristi-
cally, the entire length of stems from
both species have broad wings with spiny
tips, . gcopthium leeves have an overall
gray color from dense woolly hairs. O
touricum leaves are glandular and not as
hairy as 0. goanthivm, For both, leaves
are spiny. Both species have a distinct
mid-rin. Flower heads are terminal, vialat
to reddish in color, 1 to 3 inches in diam-
eter, and arranged in a raceme. One plant
can produce up to 100 flower heads. The

spine-tipped bracts curve away from the
flowering head. The flower receptacle

i5 fieshy and has pits to hold seeds. The
plants flower from mid-lune to Septem-
ber. 5cotch thistle seeds have the ability
to mature in flower buds and heads that
have been removed from the stalk. Both
species can produce up to 14,000 seads
per plant, Seads remain viable for up to
3l years but germinate readily with mois-
ture in spring and fall,

cotch thistle invades rangeland, over-
Sgrazed pastures, roadsides, and irriga-
tion ditches, Both species prefer molst
soil, such as areas adjacent to creeks and
rivers. Rpadsides appear to be espe-
cially vulnerable to invasion likely due
to the water runoff from the shoulders,
Maintaining healthy pastures and na-
tive plants, minimizing soil disturbance,
changing land use practices to prevent
overuse, and using seed-free eguip-
ment are critical measures to preventing
infestations, As with most biennials, once
established, limiting seed production is
critical to effective control. Due to the
robust, spiny nature of Scotch thistle,
this plant can act as a living barbed wire
fence, making areas \mpassible for wild-
lite, livestock, and people and unpalat-
able to cattle.

o control seed production, plants with

buds or flowers should be collected,
bagged and immediately disposed of or
destroyed. Chemical coptrol is maost ef-
fective when plants are in rosette stage,
spring or early fall. Mechanical controls

2015 Quarter Quad Survey

can be used to eliminate
small patches or plants in a
. later growth stage
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-um Willd.

Onopordum acanthium L. and O. tauri

Integrated Weed Management Recommendations

Effcctive integrated management means using a varety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitoring. Maintain robust healthy native landscapes, Restore degraded sites.
fosond soil dsterbance. As with most bienniaks, prevent seed production in the first and second year of growth. Prevent
seed from dispersing, such as on contaminated equipment, Rest sites until they are effectively restored, Change land

¥ B

CHEMICAL

e prachices, Use methods appropriate for the site

CULTURAL CONTROL METHODS

Effectiveness biegins with mamtaning or restoring & competitive native forb and forb
assembilage. Continue restoration efforts until native plants are robost and abundant. Use
leetally adapted nathve seeds whenever possible Lo improve competitheness, Include cool
segson and warm seasomn, as well as perennial and annual grasses in revegetation efforts.
Soil may need to be restored by adding soil amendmients, soll microbes, mycorrhazal Tungl
and nitrogen fixing plants such as leguemes. Manage land uses so they do not create bare
mineral soil of compact soil. Anncal crop culthation appears to be an effective conlyod
ImeasLre.

BIOLOGICAL CONTROL METHODS

Domestic livestock are ikely to avoid this plant due the large number of spines all over the
plank. Goats and sheep may eat Nower heads o plants are small. Since most livestock and
herbivores avoid the leaves and stems, Scotch thistle can become an "increaser” in over-
grazed systems. Property managed grafmg systems can morease desireabibe plant 'i'iﬂﬂlf and
indirectly reduce Scotch thistle. There are no known biological controd agents effectve
against scotch thistle or authorized in Colorado. For more mformation about biclogical
control agents, visit the Colorado Department of Agriculbure's Palisade Insectary website
at warai codorgdo. goviag bsocomtnod

MECHANICAL CONTROL METHODS

Methods, such as tillmg, hosing and diggng, are best for infestathons smallér than 0.5
acres; weigh this against other plants present, ecology and site condition, Sever roofs
below The soil surface durning the first year before the plant stores energy and in e second
year before seed production. Mowing, chopping and deadieading stimulates mare flower
production; these methods require conseoubive years of season-long trealments, Flowes
heads must be collected, bagged, and disposed of or destroyed; seeds will mature and
pgerminate if left on the ground, Fire gives Scotch thistle a competitive advantage. Large
Neshy stemms and eaves wolld notl be consumed in 3 low severity fire and seeds would
remagn unaffecied. High severity fires would [fkely damage native plants, which Tavors
Scotch thistie if seeds are not killed and this is not recommended.

HOTE: The tollowing are recomnmendations for herbicides that can be applied to pastures and rangeland. Rales ara
approximate and based on equipment with an output of 30 gal/acre, Follow the label for exact rates. Always read,
understand, and Follow the label directions. The herbicide label is the LAW!

HERBICIDE

Aminagyralid® ($slestone)

7 oz, productfacre +0,.25-0.5%
wi'v non-donlc surfactant

Appdy in spring rosette 1o early bofting growih stages or m fall to
rosettes. *Prodect not ﬂermit';ed for wse m e San Lins ".I'E"l?'p'.

Chlormdfuron®® {Telar)

1-2 6 or. productfacre [0L7% or
active ingredientfacre]+ 0.25%
Wiy non-domic surfactant

Spring from bodting to fower bud stages. **This herhicide
his residual soil activity that will affect all broadisaf seedlings
germingting after appdication has occurrad,

Metsulfuron + Chiorsulfuron
(Cimarron X-tra)

2 oF, productjacre + 0,25-0,5%
wfv mon-iondc surfactant

Apply dureng rosette 1o Aower bud stages.

Clopyralid | Trasnd fene)

067133 pirits product facne +
0.25% vi'v non-ionic serfactant

Apply to roseties m spring or Tall,

Aminocyclopyrachlor +
chlorsulfsron [Perspective]®
* Prodiuct not pesmitted for
whe in the San Lo Valley,

4,758 co. productfacre + 0.25%
v mon-bonic surfactant

Apply from the seedling to the bolting stage, IMPORTANT:
Applications greater than 5.5 oz product/acre excesds the
threshobd for selectivity. DO NOT weat in the roat zone of desirahle
trees A shrishs. Mot for use on grazed or feed forage

Colorado Departrment of Agriculture - Conservation Sendces
305, Interlocken Parkway
Broombeld, CO Boox

(303) 869-9030
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Spotted Knapweed Identification and Management

S:u-tled knapweed (Centauren
staehe) i5 a non-nativa, short-dived
perenifial forl thet reproduces mainly
by sead. A& prodific seod producar,
spotied knapveeed can grew up to
o0 seeds per plant annally that

are wiable for up to & years. The key
to distenguishing spetied from other
knapweeds i the black-tipped, spiny,
Invalsicral bracts (phyllaries) at tha
base of the flower, Undike diffuse
knapwead, it does not have a long,
distinct terminal spane at the tip of tha
bracts. Spotted knapweed can grow
up ta 3 feet tall on ridged stems that
are ggenly beanched on the upper
half of the plant. Urm-shaped Rovers
are salitary on the tip of @ach branch,
Fignwarsg are g 1o purpgle; and

rarely white, Leaves on the stam are
afternate, deeply lobed, and become
smaller and simple near the tips of
the stem. Bazal rosette loaves are
deaply lnbed and up to & inches eng.

Flowers Bleom from June ta Ootober
and seed-set usually ooours by mid
Sigust. Spotted knapweed can alsa
reprodude vagetativaly from latleral
roots.

potted knapweed tends Lo

invade disturbed, overgrazed
aréas, I alse odours in grasslands,
pastures, foothill clearings, logged
areas, roadsides, sandy solls, and
Tiaoddplains, Since it can tolerate bath
dry conditions and modst areas it is.an
especially versathle invader, Spotted
kmapwesd and diffuse knapweed
infestations oftan occur together in
Colorado and plants <an hybridize,
Umnce establshed, spotted knapweed
reduces Hvestock and wildlife forage
by put-compeling native and desiratle
species.

ke modt effective method of

contral for spotted krapweed
i5 fo prevent sesd production amd
estabdishment through proper land
management, Malntain healthy
pastismes, rangeland, and forests;
and comtimeally monitar for new
infestations, If spotied knapwesd
is already eitablished, applying
an inteprated woed managemant
approach is affective, Details on the
back of this shaet can halp to create
a managamant plan compatibla with
your site ecology.

poltied knapwesd js designated
a5 & “List B spedies as described

2013 Quarter Quad Survey
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Integrated Weed Management Recommendations

Spotted knapweed is best controlled at the rosette stage with mechanlcal or chemical techniques
in the spring and fall. A key goal is o prevent seed production. Management must be intense and
persistent In order to deplete the seed bank in the soil,

CLILTLARAL

Hareground ks prime habitat for weeed invasions. Maintalning
healthy pastures and faresis, while minEmizing disturbance and
overgrazing, is crucial, Contact yiour local Matieral Resaurces
Conmmarvation Sarvice for seed mix recommeandation

BIOLOCACAL

HAoat and seed head weovils (Cpphocleonus achates and Lasinus
minwtus) stiack the roots and reduce ssed production i spotted
and diffuse knapweeds, This is an aption for large infestations,
though optirnim resielts take 375 years. To obtain the msects
cantact the Colorade Department of Agnculture’s Inssctary in
Falisade, Colomdo at §7o0- 464 k.

-I-_"

MECHARICAL

g whan the soil is moist; remove the root orown, 24 inches of
tapneal, and laferal roots, Digging alene reduires seyeral vears
af midtiphs treatments within a prowing season. Mowing spatted
knapeareed when fower buds or early fliowwers ane present will
streds s pant, bt mot kill it Do net moesafter seed-sat because
it can disperse the speds. Annoal culthvation can eliminate spotted
hitE{reded.

CHEMICAL

Thea table below Fclisdes recommsendatians far Perbiodes that
can be applied to rangeland and some pasturas. & lways read,
understand, and foilaw the label directions. The herbicide label iz
Uhe LAWE

Centaured sto

Herbicide Appkcation T

e Eprpaach i 1 P0G |r'.l|h.'|.|.l'1:'! + | P pete r s o Trim wrulilg o mid-n&lle Viage
| ehigrs LN 0L F5 moslon i PPCAT ANT : Applicatinrs greater than 5.5 op

AP pechve | ST RFTATIH el LA e ewoeism the thees ol Tor £ corrary. 090

PRI T URea s T roall Todes of Sk aBie e o §RLES
|
ih‘lll‘lll upe v i ped o leed Targe

\BmirnpeTa ki S0 ng facee + LSS non[Spring of rosette oo eatky boft stage andion In e fall to
HinlisnE) kot sifaetam pimEites, Add 1 oqeone L4-D o 3o Pespciive when
bt i 1hes it Din flemnse g ciwmautii 40 e
Llnjraalid Jo 67108 pieds fades o Dippity b i Tl ronites bedoe Thonsadbag sialh
{Tramknd) oL 258 b et lengthens. fdd 1 gl s 2 4-0 ehen iresling in e
nirfarRam Ihnlh.-;h-. Ilrn.wrﬂl;.gmuh |.'.1H-I-l|.

.krna- Py nod permitied dor use In the S Lig Valley
Aol harhkcide reoomame ndations for i g snd piber spocies con be Poasd ar

iy T iimed

Coldreds Deparieent of Agricullute - Conbervilian Serviie

3o Inberkacken Pariowry
|yl Broomifickd, 00 Soo017
it b 1303} Bh-g030 TR
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Spotted Knapweed Identification and Management

potted knapweed (Centaurea

stoebe) is a non-native, short-lived
perenmnial forb that reproduces mainly
by seed. A prolific seed producer,
spotted knapweed can grow up to
goo seeds per plant annually that
are viable for up to 8 years. The key
to distinguishing spotted from other
knapweeds is the black-tipped, spiny,
involucral bracts (phyllaries) at the
base of the flower. Unlike diffuse
knapweed, It does not have a lang,
distinet terminral spine at the tip of the
bracts. Spotted knapweed can grow
up ta 3 feet tall on ridged stems that
are openly branched on the upper
half of the plant. Urn-shaped flowers
are solitary on the tip of each branch.
Flowers are pink to purple, and
rarely white. Leaves on the stem are
alternate, deeply lobed, and become
smaller and simple near the tips of
the stem. Basal rosette leaves ara
deeply lobed and up to & inches long.

Flowers bloom from June to October
and seed-set usually occurs by mid-
August, Spotted knapweed can also
reproduce vegetatively from lateral
roots,

potted knapweed tends to

invade disturbed, overgrazed
areas. It also occurs in grasslands,
pastures, foothill clearings, logged
areas, roadsides, sandy soils, and
floodplains. Since it can tolerate both
dry conditions and moist areas it is an
especially versatile invader. Spotted
knapweed and diffuse knapweed
infestations often ocour together in
Colorado and plants can hybridize.
Once established, spotted knapweed
reduces livestock and wildlife forage
by out-competing native and desirable
species.

he most effective method of
control for spotted knapweed
is to prevent seed production and
establishment through proper land
management. Malntain healthy
pastures, rangeland, and forests;
and continually manitor for new
infestations. If spotted knapweed
is already established, applying
an integrated weed management
approach Is effective. Detalls on the
back of this sheet can help to create
a management plan compatible with
your site ecology.

potied knapweed is designated
A% a “List B" species as described

2013 Quarter Quad Survey
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in the Colorado Noxious
Weed Act. It is required
i | to pither be eliminated,
contained, or suppressed
depending on the local
infestations. For mare
infarmation please visit
www.colorado.gov/ag)
weeds and click on the
Moxious Weed Program
link or call the State Weed
Coordinator, Colorado
Department of Agriculture
at 303-869-9030,
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Integrated Weed Management Recommendations

Spotted knapweed is best controlled at the rosette stage with mechanical or chemical techniques
in the spring and fall. A key goal is to prevent seed production. Management must be intense and
persistent in order to deplete the seed bank in the soil.

Herbiclde

CULTURAL

Bareground is prime habitat for weed invasions. Maintaining
heatthy pastures and forests, while minimizing disturbance and
overgrazing, is crucial. Contact your local Matural Resources
Conservation Service for seed mix recommendations.

BIOLOGHCAL

Root and seed head weevils (Cyphocleonus achates and Larinus
minutus} attack the roots and reduce seed production in spotted
and diffuse knapweeds. This is-an option Tor large infestations,
though optimum results take 3-5 vears. To obtain the Insects,
contact the Colorado Department of Agriculture’s Insectary In
Palisade, Colorado at g70-364-7016.

MECHAMICAL

Dig when the soil is moist; remove the root crown, 2-4 inches of
taproot, and lateral roots. Digging alone requires several years
of multiple treatments within a growing season. Mowing spotted
knapweed when flower buds or early flowers are present will
stress the plant, but not kill it. Do not mow after seed-set becauze
it can disperse the seeds. Annual cultivation can eliminate spotted
knapweed.

CHEMICAL

The table below includes recommendaticns for herbicides that
can be applied to rangeland and some pastures. Always read,
understand, and follow the label directions. The herbicide labal is
the LAWY

Rate Application Teming

| aminocys lopyrachior
|+ chilorssilfunon
[|Perspectivel*

4.75-8 oz, product faore = | Pe-pmergenoe oF from seediing to mid-resette stage
0. 25% non-ionic INPORTANT: Applications greater than 5.5 o2
Lt tant productiacre enteeds the threshobd for selecbiviby, DO

NOT treat in the rock rone of desieable trees and shruls
Mot for use on graped or feed fomge

i.ﬂlrﬁllup'.r.-llid"
[{Miles tona)

(Clogyralic
W Tramsline]

5.7 @z facee + LI5% non{Speing Ji roselbe 1o earky boll stage andtor o the Gall 1o

0Nl Surfaciang iosettes, Add 1 gijacre 2.4-0 or 3 0L Perspective when
treating in the bollbng to 1kpwe Fing Erowth stages

0U67-1.33 pintsfacre = |Apply fo spring/fall rosettes before fiowering stalk

0. 25% non-ionic lengthens, Add 1 gt face 2,.4-0 when treating in the

surfactant bolting 1o flowering growth stages,

Nobe: *Product not permitied for use in the San Luis Valloy

Adiditional herbicide recommiendations for this and other species can be found at:

goo.gliTvWnvs

Colorado Department of Agriculture - Consaivation Services

30% Interiocken Parkway
Broomfiald, CO S8ao02t
{303} Bbg-n030 ety
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Sulfur Cinquefoil Identification and Management

ulfur cingquefoil (Potentilo recta L)
Si.s a perennial forb in the Ranuncula-
ceae family, alse know as roughirult or
erect cinguefoil, There are 32 Potentillo
spacies in Colorade, 32 have compound
leaves, 26 of them are hairy, four are
introduced, one is a rare endemic, and
they hybsidize within the Gepps. Thus,
correct identification is imperative.

The plant overall has a ring-like form,
growing from the center outward and
its stiff stemy glve it an upright growth
form, up 1o three feet tall. The stem, peti-
ales, calyx and underside of leaves are
hirsuite with long perpendicular hairs,
sparse hairs on upper leaf surface, The
palmate compound leaves with serrate
margins and narrow oblanceolate and
generally has five leaflets. The underside
of its leaves are green. Leaves are basal,
altermate on stem and stipulate.

The perfect flowers are arranged In 3

loose cyme. Each flower has pale yellow
petals and notched margins; flower color
is not diagnostic, Like many Potentila
species, it has five bracts that subtend
flowers, five petals, 25 or 30 stamens,
numerous pistils, superior ovary and
hypanthivm, The stvle is not plumose
or hooked at the top. The achene fruit is
slightly winged with a heavily network-
like wveined surface, holding seeds. It
is-a prolific seeder (Zouhar 2003}, Most
seeds fall close to the parent plant. Seed
longevity s at least four years [(Zouhar
2003} It reproduces mainly vegetatively
from the woody base where new shoots
sprout as older portions die back, even-
tually forming new independent plants
{Zouhar 2003). The woody taproot and
bateral roots grow annual rings that can
be used to age the plant up bo 6 years
(Dietz et al. 2002,

The native slender cinguefoil (Pofentilla
gracilis) is often confused with sulfur
cinguefoll. It has palmate compound
leaves that are shallowly toothed, broad
oblong-elliptical shape, has five leaflets,
and the leaf underzide is green. It can
be sparsely to densely hairy, but the
hairs on the stem are appressed; small
hair tufts are on leaflet tips. Long yellow
petals exceed the length of its sepals. It
grows to three feet tall.

Beautiful potentilia (Potentilla pulcher-
rima) is another hirsuit native that has
many appressed stem halrs. However
the underside of the leaves are gray
and halry, Its leaves are shallowly and
obtusely serrate and sach

Pligredad ==ila Yrami ¢~ Db Corrmosd el T Ml Pl o=y Cinin

leaflet is rounded at the tip

In Codarada, sulfur Cingue-
fail is robust in partial to
full sun and moistsoll
found in wet meadows,
swales, seeps, ditches,
weetlamds, riparian areas,
and roadsides, However,

it can also tolerate slopes
and dry sites. Seedlings can
be susceptible to drought
when faced with interspe-
cific competition [Zouhar
2003L
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List B

Integrated Weed Management Recommendations

Potentillar

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitoring. Maintain robust healthy native landscapes. Restore degraded sites,
Avoid soil disturbance. Prevent seed production and seeds from dispersing, £.g. on contaminated equipment. Rest sites

CULTURAL

Since sulfur cinquefoill is shade-intolerant and seedlings
are suseptibke to drought, promote species that provide
dense shade, high ground cover, or remain robust during
drought, providing appropriate site conditions [(Zouhar
2003). In cultivated sites, plowing, discing and reseeding
to contiguous crop cover, such as grass may be effective
a5 lomg as the entire root crown s killed (Zouhar 3003).
In wildland settings, maintain or restore a competitive
assemblage of shrubs, forbs, cool and warm season grasses,
annuals and perennials. Use locally adapted species and
mycorrhizal fungi that are ecologically appropriate for
the site to improve competitiveness. Implement whole
site restoration of soils, plants and water regimes where
dense colonies of sulfur cinguefoil exist. Minimize saoil
compaction and disturbance, especially in mokst soil.

2 BT
 C. s arwt Ge¥th Matven, 1 trery o [osgrens

BIOLOGICAL

Sulfur cinguefoil is not palatable to cattle, sheep or horses
likehy due to tannins, but may be palatable to goats; when
eaten, only buds and flowers are selected (Zouhar 2003).
Properly managed grazing can improve vigor of desired
species and indirectly reduce sulfur cinguefoil. There
are o biological contral agents for sulfur cinguefoil
authorized in Colorado that would effectively contral it.
For more information abouwt biological control agents,
visit the Colorade Department of Agriculture’s Palisade
Insectary website at: www.colorado.gov/ag/biocontrol,

unitil restored. Modify land use practices. Use methods appropriate for the site, other plants present and land uses,

MECHAMICAL

Since sulfur cinquefoil grows new shoots readily at the
caudex, mechanical methods that fragment roots, such as
tilling, hand-pulling and mowing are not recommended.
Mowing, chopping and deadheading leaves roots behind,
stimudates shoot and flower production and disperses
flowers and seeds, which expands the infestation. Be
sure to remove the entire upper reot crown if digging
in small infestations. Collect, bag, and dispose of or
destroy  flowers; seeds could mature and germinate
if left. Low severity prescribed fires would leave root
caudeyx unaffected and cause resprouting, Piling slash on
infestations can increase lemperature transfered to roots
during prescribed fire, but resulting high severity effects
can damage soils. Spring burns are more effective than fall
bums for mature plants; fall burms are best for seediings
{Zouhar 2003}

=
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CHEMICAL

HOTE: Herbicide recommendations to control sulfur
cinguefail in pastures and rangeland are found at; https

?‘ﬂ‘!

equipment with an cutput of 30 gal/acre. Follow the label
for exact rates. Consult local turf 2nd omamental experts
far herbicides appropriate for residential settings, Always
read, understand, and follow the label directions. The
herbicide label is the LAWE
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Wild Caraway ldentification and Management

ikd caraway (Carvm corwi L) 15 a

biennial to perennial forb in the
Apiaceas family, also known as caraway,
not to be confused with cumin (Cummi-
num cyrminum). [ grows up te 70 em Lall

Leaves are primarily basal, however stem
leaves are also present in fewer numbers
and smaller in size comparatively. The
averall shape of the basal leaves is ovate
with a tripinnate form. Stem leaves are
fine and filliformn; each leaflet is bess than
1 mm wide. Stem leaves are opposite,
Stems and leaves are glabrous. Tap roots
are fusiform, similar to a carrot, and up
to 25 cm long, Like other plants in the
carrot family.the inflorescence is a com-
pound umbel, Peduncles range from 5 to
13 cm long. On each umbel, there can be
7 1o 14 rays, usually an unequal number,
each measuring abouwt 2 to 4 cm long in
an upright position, The pedicel hold-
ing each umbeliet is about 1 to 12 mm
wide, Usually there are no bracts in the

invelucre or bractlets in the involucel, or
they are tiny. Flowers are usually white
to pale pink, and when viewed up close,
are wWery distinct. Each flower is made up
of five petals that are obcordate with the
center cupped inmward forming a hook.
Five stamens surround two stylopo-

dia. The fruits are oblong, compressed
laterally and prominently ribbed eveniy.
Their size ranges from 3 to 4.5 mm |long
and are about half as wide, Even with a
slight movement, mature seeds shatter
and disperse. In Colorado, wild caraway
flowers from May through July, ssts fruit
through September.

Its origin is distributed from Europe,
Morth Africa, Middle East, Central Asia,
Himalayas in India and West Pakistan
{eFloras 20018), It is very commaon in its
native range. Worddwide its fruits are
used as a culinary spice and explored for
miedicinal properties due to 115 aromatic
essential oils, carvone and limonens
iSolberg et al. 2016).

im 1893, James H. Cowen collected the
first Colorado wild caraway specimen
from a street in Fort Collins [SEINet
2018}, In Utah, wild caraway was likely
introduced by Mormon settlers (Pammiel
1910} Currently in Colorado, it is found
in mountain valleys, and occasionally in
the eastern plains. It prefers moist soil,
such as irrigated fields and pastures,
ditches, riparian corridors, wetlands,
wiat meadows, swales and roadsides. It
can tolerate dry soils, such as montane
grasslands, abandoned lands, montane
woodlands, subalpine

- =

forests and stony fields,
Elevation ranges from 1500
to 4300 meters

From a distance, wild cara-
way can be confused with
Queen Anne's lace (Dawcus
EGFCIJ‘I:I'I ar common yar-
row (Achillea millefolivm).
Cieen Anne's lace has
distingt three-pronged lin-
ear bracts subtending the
inflorescence and the rays
of the inflorescence form a
nest-lke structure as they
curve inward.
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Integrated Weed Management Recommendations

Carum carvi L.

Effective integrated management means using a variety of eradication methods along with restoration, prevention of
seed production and dispersal, and monitoring. Maintain robust healthy native landscapes. Restore degraded sites,
Avoid soil disturbance. Prevent seed production and seeds from dispersing, e.g. on contaminated equipment. Rest sites

CULTURAL

Since wild caraway prefers moist soil. modify irrigation
of water regimes if possible to make sites less hospitable.
In irrigated fields, switch to grass/monocots until control
is established. In wildland settings, maintain or restore
a competitive assemblage of shrubs, forbs, cool and
WM season grasses, annuals and perennials. Use locally
sdapted species that are ecologically appropriate for
the site to improve competitivensss. Incorporate soil
amendments, soll microbes and mycomrhizal fungl io boost
desired species when appropriate. Aim to reduce above
and below ground space and nutrients to make them
unavailable to wild caraway. Minimire soil compaction
and disturbance, especially in wetlands and moist soil.
Acquire permits for wetland restoration, if required.

= Tt Ewirl, Librery of Con

BIOLOGICAL

Wild caraway is toxic to horses but is highly palatable to
ather livestock in spring before bolting. Its reported as
a possible dewormer and source of minerals (Schmit et
al, J012, Walter et al. 2001). Properly mamnaged grazing
can improve vigor of desired species and directly reduce
wild caraway. Currently there are no biological control
agents for wild caraway authorized in Colorado. For more
biocontrol information, visit the Colorado Department
of Agriculture’s Palisade Insectary website at  wenw,
colorado.gov/ag/biocontrol

. N i -
MECHANICAL
Mechanical methods are best for residential areas and
smiall infestations. Sever roots below the soil surface early
in the season before the plant stores energy, and before
sepd production. Mowing, chopping and deadheading
leaves roots behind, stimulates more flower production;
these methods require consecutive years of season-
long treatments. Mowing, especially when timed near
flowering or seeding phases, often disperses flowers and
sgeds, which expands the size of the infested area. Callect,
bag, and dispose of or destroy flowers; seeds could
mature and germinate if left on the ground. Prescribed
fire temperatures would need to be very hot ta carry in
mizist soil conditions; this type of fire would smodder for
long durations and kill microbes and native plant roots
and may leave wild caraway roots moderately damaged.

:-m':ni-il'.ndm
CHEMICAL

NOTE: Herbicide recommendations to control wild
caraway in pastures and rangeland are found at: hittps
googlTviWnvd. Rates are approximate and based on
equipment with an cutput of 30 gal/acre. Follow the label
for exact rates. Consult local turf and omamental experts
for herbicides appropriate for residential settings, Always
read, understand, and follow the label directions. The
herbicide label 5 the LAW?

Colorado Departrnent of Agriculture - Conservation Sendces
305 Interlocken Parkway
Broomficld C0 Boox

(303) 869-9030
W C ol o dl‘h‘l.E ol Parpads
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Rangeland, pasture, and riparian site recommendations
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Identification and
Impacts

ellow toadflax (Linaria

Y vulgaris) is a perennial escaped
ornamental plantthatisnativetothe
Mediterransanragion. Theleavesare
narrow, linear,and 1to2 incheslong.
The stems are woody at the base and
smooth toward the top. Sparingly
branchad and 1 to 3 feet tall. The
showy snapdragon-like flowers are
bright yellow with a deep orange
center and have a spur as long asthe
entireflower, ltdevelopsanextensive
rootsystem, making control options
varied. Yellow toadflax displaces
desirableplantcommunitiesreducing
ecological diversity and rangeland
value. Decreasesforage fordomestic
livestock, some big game species
anddecreases habitatforassociated
animal communities. The plant is
known to be mildly poisonous to
cattle. Goats and sheep have been
known to graze the plants with little

effect.

H abitats for Yellow toadflax
include roadsides, vacant lots,

gravel pits, fields, waste areas, other

disturbed sites and rangeland. ithas

adaptedioavarietyofsiteconditions,

from moist to dry and does well

in all types of soil. The plant can

even establish in areas of excellent

HKey 1D Paints

1. Yellow flowers

Yellow toadflax
Identification and Management

condition in natural disturbances or
small openings.

he key to effective control of

Yellow toadflax is prevention
andintegratingasmanymanagement
strategies as possible. Prevention is
always desirable when dealing with
Yellow toadflax. Early detection and
eradicationcankeeppopulationsfrom
exploding, makingmoremanagement
options available. With the plants
varying genetically using many
differentapproachesisimportantsuch
as: herbicide, mechanical, culturaland
biological methads. Details on the
back of this sheet can help to create
amanagement plan compatible with
wour site ecology.

ellow toadflax is designated as a

“List B"species in the Colorado
Moxious Weed Act. It is required to
be elther eradicated, contained, or
suppressed depending on the local
infestations. For more information
visit www.colorado.gov/ag/
weeds and click on the Noxlous
Weed Management Program. Or
call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

Yellow toadhas - =.-
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Infestation photo, above.© lohn M.

Randall, The Mature Condervancy, Infestation
map, Crystal Andrews, Colo.Dept.of
Agriculture, Flower photo, top, © Missour
Extension. Flower bract photo, left.€ Paul
Slichter, University of Wisconsin, Stevens
Point. Leaves pholo © Gary Fewless,

Unwiersity of Wisconsin, Stevens Point
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Management Recommendations
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Integrated Weed Management recommendations

integrated
Weed
Management:

Secause of the
gl genetic
vaniability of the
roadiax species
I s critical

I integrare

a5 My
management
SIrateqnes as
Passibie fnfe
e control
Petyalelr el

Twe local
DONE s
may respong
ditferently

fo rhe same
frarbicides,

Aeps o
ManIGEment
8 10 prevent
sEenT Formation
and vegeiative

will be soread By rogis
nt is likely Controliing is

= expansive and

FETCUT To freal
rogaifaves,
Grevention is
e best epiian,

HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to range and pasture-
lands. Aates are approximalte and based on eguipment with an oulput of 30 gaflons per acre. Always
read, understand, and follow the label directions. The herbicide label s the LAW?

Herbicide Rate Application Timing
laminocyclopyrachlor |4 o7, productfacre + 0.5% Apply at flowenng through fall post-Howsr into
|+ Chiors ulfuron v methwlated seed oil |senescence. IMPORTANT: Applications greater than
:ﬁPcrspeclj vel" 5.5 oz, productfacre exceeds the threshold for

selectivity. DD MOT tredt in the root 2one of desirable
_ trees and shrubs, Mot for use on graped or feed forage
EF‘IEI{!’EH‘I' 1 gt facre Tordon + 1,25 [Apply at flowenng through fall post-flower into

((Tordon/Picloram  [ozfacre Telar + 0.25%  [senescence. Typically late August through September
[22¥ - Restriceed use |viv non-lonic surfactant application timing Ras shown best results, Re-treatment
|pesticide] + may be necessany. Refer to label for grazing restrictions
fl:hluts wlfuron [ Telar] on Telar, DO NOT use near trees, desirable shrubs,

| water, or high water table.

| Mote: *Product not permitted for use in the San Luis Valley.

Additional herbicide recommendations for this and ather species can be found at:
goo.glTvWnva

Middle photo € Eic Coombs, Cregon Department of Agricuiure, Bugwoodiong. All other photos © Kelly Uhing,

Yellow toadflax
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Yellow Nutsedge Identification and Management

Yellc-w nutsedge [Cyperus
escufentus) is a warm season,

perennial species that is native to
Europe. Plants range from & to 10
inches tall. Leaves originate from
the base of each stem and are grass-
like, smooth, glossy, and folded
lengthwise. The stems are pithy and
triangular in cross-section, The flower
inflorescence is umbrella-shaped, has
up to 40 florets per flattened zspikelet,
and subtended by 3 to g, long, leaf-
like bracts. Flowers are yellowish-
brown in coler and appear from

June to October. The root system on
each plant can produce hundreds to
thousands of hard, round, brown
black tubers in a season; the tubers
can survive 3 to 4 years. Yellow
nutsedge is particularly noticeable in
July and August when it grows more
quickly than native species and stands
aut visually.

ellow nutsedge is very damaging
to crops like onions, potatoes,

beans, and corn. It reduces crop

yield and quality by competing for
light, water, and nutrients. Yellow
nutsedge is a serious Invader

because it cannot be controlled by
common grass herbicides and is
extremely difficult to eliminate from
cropland sites once it invades. Yellow
nutsedge favors moist areas, irrigated
croplands, and forms dense colonies,
It can also be found on disturbed sites
within: pastures, floodplains, dams,
ditches, streambanks, roadsides, wet
fields, wet prairies, turf, landzcaped
areas, and around lakes and pands.

it has been sighted in elevations up
to 8,200 feet. Once yellow nutsedge
establishes, it is drought tolerant.

he key to effective control of

yellow nutsedge is prevention. Itis
especially important to clean dirt and
tubers from potentially contaminated
farm and construction equipment,
It can also be introduced with
nursery activities and contaminated
transplants. New infestations must
be treated early , before tubers form
and the plant becomes established..
Hand puiling plants, when they
first appear and have less than &
leaves, help deplete carbohydrates
that supply the tubers growth. In
the spring, when plants are young,
herbicide treatments are an option.
Details on the back of this sheet can
heip you create a management plan
compatible with your site ecology.

I tis illegal to plant any variety

of yellow nutsedge in Colorado,
including chufa [Cyperus esculentus
var. sativus) which is

2013 Quarter Quad Survey
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sometimes used to attract
wildlife, such as turkeys.

ellow nutsedge is
designated asa “List
B" species in the Colorado
Moxlous Weed Act, It
is required to be either
eliminated, contained, or
suppressed depending on
the local infestations. For
mare information visit
www colorado.goviag]
| weeds or call the State
Weed Coordinator at the
| | Colorado Department of
Agriculture, Conservation
., Services Division,

(303) 865-9030.




Integrated Weed Management Recommendations

dge

Cyperus esculentus

Yelllow nutse

Prevention is the best control for yellow nutsedge. Avoid soil disturbances and introduction from
contaminated equipment or nurser%I material. Once established, it is difficult to eliminate because
herbicides don't effective kill the plant or tubers. Young plants can be hand pulled before they
form tubers and pulling can deplete energy stored in the roots.

S

CULTURAL

The best control method is preventing the establishment of new
infestations by minimizing disturbance, preventing tuber and seed
dispersal by cleaning equipment, carefully inspecting plantings
from nurseries, eliminating seed production, and maintaining
healthy native communities. Yellow nutsedge can penetrate and
grow through black polyethylene plastic,

BIOLOGICAL

In cultivated field, pigs and chickens can effectively grub and feed
on tubers. However, there are no other biocontrol a?ents. available
tor yellow nutsedge. Biocontrol takes many years of research

and development. For more information on Ein{untrnls, contact
the Colorado Department of Agriculture’s Insectary in Palisade,
Colorado at 970-464-7916,

MECHAMICAL

Hand pull small nutsed%e plants when they have less than 6 leaves,
which is before tubers form. This is approximately every 2 to 3
weeks during the growing season; over time, this will deplete
energy reserves in the roots. Tilling can potentially spread tubers.

CHEMICAL

Mot many herbicides are effective at captrolling yvellow nutsedge
because they lack selectivity or uptake, and most are noteffective
on tubers. The table below includes recommendations for
herbicides that can be applied to turf, range, and pastures. Always
read, understand, and follow the label directions. The herbicide
label s the Law!

AppEation Timing

aminocyckapyrachl [4.75-8 o7, productfacre + |Apnll|- at bolting 1o bud growth stages. {Spring To cary

of & Chlorsulturam 0255 ndr-ioeic |simirer] |VPOETANT: Applications greater than 5.5 o

[PEripactive] surfactant producticre daceeds the thredhold for selettivity. DO ROT
treat in the oot rone of desimble trees and shrubs MNob
pormirned for wee in the San Lus Vafloy. Mot for use on

o |Eued or fepd fomge —

Aminapyralid « 2.5-3 or. productfacos + | Apply at boiting 1o bud growrh stages. (Spring to cardy

Metsulfuron 0.25% nof-ienic susmmer) Mot perrmdmed Tor use inthe San Lois Valley, Sep

[Cpersight] surfactant |label regarding grazed or feed forage.

Metsulfuron 1 o7 productfacre + 1 gr. |Appiy at bolting to bud growth stages. (Spring to carly

[Escom XP) + 2.4-D [1.4-Dfacre « DLI5 % vfiv  [summer) May stunt grass growth

_|mar-ionic surfactart —— .
Additions berbidde recommendations for this and oiber speoes can be found at;
goo.glTvWnva

Upsbated
S
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Identification and
Impacts

ellow toadflax (Linaria

Y vulgaris) is a perennial escaped
ornamental plantthatisnativetothe
Mediterransanragion. Theleavesare
narrow, linear,and 1to2 incheslong.
The stems are woody at the base and
smooth toward the top. Sparingly
branchad and 1 to 3 feet tall. The
showy snapdragon-like flowers are
bright yellow with a deep orange
center and have a spur as long asthe
entireflower, ltdevelopsanextensive
rootsystem, making control options
varied. Yellow toadflax displaces
desirableplantcommunitiesreducing
ecological diversity and rangeland
value. Decreasesforage fordomestic
livestock, some big game species
anddecreases habitatforassociated
animal communities. The plant is
known to be mildly poisonous to
cattle. Goats and sheep have been
known to graze the plants with little

effect.

H abitats for Yellow toadflax
include roadsides, vacant lots,

gravel pits, fields, waste areas, other

disturbed sites and rangeland. ithas

adaptedioavarietyofsiteconditions,

from moist to dry and does well

in all types of soil. The plant can

even establish in areas of excellent

HKey 1D Paints

1. Yellow flowers

Yellow toadflax
Identification and Management

condition in natural disturbances or
small openings.

he key to effective control of

Yellow toadflax is prevention
andintegratingasmanymanagement
strategies as possible. Prevention is
always desirable when dealing with
Yellow toadflax. Early detection and
eradicationcankeeppopulationsfrom
exploding, makingmoremanagement
options available. With the plants
varying genetically using many
differentapproachesisimportantsuch
as: herbicide, mechanical, culturaland
biological methads. Details on the
back of this sheet can help to create
amanagement plan compatible with
wour site ecology.

ellow toadflax is designated as a

“List B"species in the Colorado
Moxious Weed Act. It is required to
be elther eradicated, contained, or
suppressed depending on the local
infestations. For more information
visit www.colorado.gov/ag/
weeds and click on the Noxlous
Weed Management Program. Or
call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.
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Infestation photo, above.© lohn M.

Randall, The Mature Condervancy, Infestation
map, Crystal Andrews, Colo.Dept.of
Agriculture, Flower photo, top, © Missour
Extension. Flower bract photo, left.€ Paul
Slichter, University of Wisconsin, Stevens
Point. Leaves pholo © Gary Fewless,

Unwiersity of Wisconsin, Stevens Point
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Management Recommendations
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Integrated Weed Management recommendations

integrated
Weed
Management:

Secause of the
gl genetic
vaniability of the
roadiax species
I s critical

I integrare

a5 My
management
SIrateqnes as
Passibie fnfe
e control
Petyalelr el

Twe local
DONE s
may respong
ditferently

fo rhe same
frarbicides,

Aeps o
ManIGEment
8 10 prevent
sEenT Formation
and vegeiative

will be soread By rogis
nt is likely Controliing is

= expansive and

FETCUT To freal
rogaifaves,
Grevention is
e best epiian,

HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to range and pasture-
lands. Aates are approximalte and based on eguipment with an oulput of 30 gaflons per acre. Always
read, understand, and follow the label directions. The herbicide label s the LAW?

Herbicide Rate Application Timing
laminocyclopyrachlor |4 o7, productfacre + 0.5% Apply at flowenng through fall post-Howsr into
|+ Chiors ulfuron v methwlated seed oil |senescence. IMPORTANT: Applications greater than
:ﬁPcrspeclj vel" 5.5 oz, productfacre exceeds the threshold for

selectivity. DD MOT tredt in the root 2one of desirable
_ trees and shrubs, Mot for use on graped or feed forage
EF‘IEI{!’EH‘I' 1 gt facre Tordon + 1,25 [Apply at flowenng through fall post-flower into

((Tordon/Picloram  [ozfacre Telar + 0.25%  [senescence. Typically late August through September
[22¥ - Restriceed use |viv non-lonic surfactant application timing Ras shown best results, Re-treatment
|pesticide] + may be necessany. Refer to label for grazing restrictions
fl:hluts wlfuron [ Telar] on Telar, DO NOT use near trees, desirable shrubs,

| water, or high water table.

| Mote: *Product not permitted for use in the San Luis Valley.

Additional herbicide recommendations for this and ather species can be found at:
goo.glTvWnva

Middle photo € Eic Coombs, Cregon Department of Agricuiure, Bugwoodiong. All other photos © Kelly Uhing,
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Bulbous bluegrass | Department of Agriculture https://ag.colorado.gov/conservation/noxious-weeds/noxious-weed-species-id/bulbous-bluegrass

COLORADO
..- w Department of Agriculture

Home (/) Conservation (/conservation) Noxious Weeds (/conservation/noxious-weeds)
Noxious Weed Species ID (/conservation/noxious-weeds/species-id) Bulbous bluegrass

Bulbous bluegrass

(Poa bulbosa l.)

¢ Poaceae - Grass family

¢ Short-lived perennial, cool-season, tuft or sod-forming

¢ 6-24 inches tall

* Flowers modified bulbets with a dark purple base. Panicle has a plume-like appearance from
the long, slender bracts attached to each bulblet

¢ Flowers May-June

e Stems and culms are erect and attached to bulbous bases

o Leaf-blades are narrow, flat or loosely rolled, 2-6 inches tall and 1/4 inch wide

¢ Reproduces primarily asexually

¢ Root system consists of a terrestrial bulb with secondary fibrous roots below

¢ Often the first invading species on disturbed moist shallow soils during the winter and early € Leslie Mehraff
spring. May sprout vegetatively after fire

1of3 1/11/2022, 11:19 AM



Bulbous bluegrass | Department of Agriculture https://ag.colorado.gov/conservation/noxious-weeds/noxious-weed-species-id/bulbous-bluegrass

¢ Found in areas with dry summers, mild winters, and winter rainfall. Infestations often begin by bulbets being carried within crop seed, hay, or
straw
¢ Elevation to 5,500 feet

Follow us

N
Colorado Department of Agriculture

o Newsletter Slgnup (https://www.facebook.com/coloradoag)
(https://visitor.r20.constantcontact.com/manage (https: / /twitter.com/coagriculture1)

in?v= 1 ' 7 -
/optin?v=0018PZ9N3msU9qUS6CqZj FwCwaayf6K1X8mlpfZw(%_@[?xsf_aﬁsv}/?\s‘_fwmﬁag;r%[rgscs_fof@mwcxoﬁaxgP/%rctllJ ﬁsl}(rg)ﬂ{? _knuG5ffxy
S6EN9dtK0-U-TfegOqv9ZGYsXIQv-
bgOuV7YmOS8IoEnTTO-
A9P1eWorDecvTYKhOCHoGhONNWvuPO0)

(https://youtube.com/channel
/UChNYN4TmwTJGbcEXcIR3hOw)

Colorado Proud (/markets/colorado-proud)
(https://www.facebook.com/COProud)
(https://www.instagram.com/co_proud/)

Colorado Wine (https://coloradowine.com/)
(https://www.facebook.com/ColoradoWine)
(https://twitter.com/ColoradoWine)

(https://www.instagram.com/coloradowine)

Colorado State Fair (https://www.coloradostatefair.com/)
(https://www.facebook.com/colostatefair)
(https://twitter.com/colostatefair)
(https://www.instagram.com/colostatefair/)
(http://www.youtube.com
/user/ColoradoStateFair?feature=watch)
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Chicory Identification and Management

hicory (Clchorium intybus L) is a

perennial fork in the Asteraceae fam-
ily, alse known as coffeewsed, French
endive, and succory, not to be confused
with curly endive [Cichorivm endivio L)
{iMaturalist 2019}

Mature plants can be four feet tall.
Ohlanceolate basal leaves range in size
from 5 to 35 em long and are persistent
(3EIMet 20719). Their margins are highly
varlable, sometimes dentate or denticu
late like dandelion leaves, sometimes
pinnatifid {Plants of the Weorld Online
2019}, The rigid ascending stems have
stiff short hairs. Branches are widely
apart. Stems are hollow, have milky sap
and linear ribs (University of Wisconsin
Madison 2019). Its stem leaves are se5-
sile, rigid, oblong to lanceolate, usually
with smooth marging, and are narrower
than the basal leaves; short stiff hairs are
on both surfaces and leaf margins. The
base of leaves clasp the stem. Chicory

has a very robust, long taproot and
roctlets.

The peduncles leading to the flowers are
very short, less than 2 mm. The inflores-
cence is an open panicle. The green stiff
phyllaries are in twa rows, each series
has between five and six sepals; the
outer Tow is reduced in size. The phyl-
faries are lanceolate and have glandular
tipped hairs visible with a hand lens. The
inflorescence has only ray flowers which
are ligulate with five teeth on the edge
{Jepson eFlora 2019). Flower color rang
&5 fram cornflower blue to off white. The
stamens, style and bilobed stigma are
usually blue. The pappus on the achene
is nearly absent, consisting of minute
toothed scales (Leach 1921). The achene
has five ribs and since it lacks a feathery
pappus architecture like many other
Asteraceae plants, the seeds fall near
the parent plants (Leach 1921). Chicory
reproduces by seed and its lomgevity s

at least 10 years (Priestley et al. 1985).

Chicory 15 often confused with blue flax
(Lirum lewisii Pursh) mainly due to their
blue flower color and owerlapping distri-
butions, Being in a different plant family,
upon clozer inspection it becomes
apparent that it lacks basal leaves, stem
leayes are slender, the five petals are

bi-lobed,

Chicory is native to Mediterranean areas
in Europe, Africa, and Middle East. It has
a long cultivation history for pharmacol-
ogy dating back to ancient Egypt, Greek

and Roman eras, 2000 BC. (Bahmani et al.

chicarp
RO R

2015) Modern cultivation
is for coffee substitution
roots) and salad (leaves). it
has worldwide distribution.
It has been in Colorado
since at least 1872 when
Townshend Stith Brande-
gee collected a specimen
in Fremont County (SEIMNet
2019}, In Colorado its
gither under-reported or
rare. It is ruderal, inhabiting
roadsides and disturbed
areas at elevations below
8,000 feet,

Key |r Points

1. Lipulate flowers
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orium intybug L.
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Integrated Weed Management Recommendations

Effective integrated management means using avariety of eradication methods in the same site along with restoration,
prevention of seed production and dispersal, and monitoring. Maintain robust healthy native landscapes. Restora
degraded sites. Avoid soil disturbance. Prevent seed production and seed dispersal, e.g. on contaminated equipment.

Rest sites until restored, Modify land use practices. Use methods appropriate for the site, induding land use practices,

YR e -

CULTURAL
Since chicory s sensitive to competition from
grasses, maintain or drill seed bluebunch wheatgrass
{Preudoroegneria spicatal and Sandberg bluegrass [Poa
secundal with vesicular-arbuscular mycorrhizae; these
are drought tolerant natives that are highly competitive
against chicery but require mycorrhizae, Native shrubs
with competitive robust root biomass is another option.
I8 s ruderal so minimize soil disturbance, especially near
infestations. For cultivated sites, select native plants
with blue fowers instead of chicory: Scutellorio briffonr,
Gerliona parryi, Mertensia lanceolota, Pensternon glober,
Eritrichivm aretoides, or Aconifum columbtanum, Be
cautious when purchasing seed as chicory may be in
rmicoes, Uise seed pillows to disperse seeds,

KE

BIOLOGICAL

Chicory provides high quality forage for goats, sheep
and cattle, It is sensitive to grazing; fall is best for control
(Alemseged etal. 2003, Barry 1998, Li and Kemip 2005, Liet
al. 20031 Properly managed grazing can improve vigor of
desired species and indirectly reduce chicory, Currently
there are no biclogical control agents for chicory
suthorized in Colorade. For biscontrol information,
wisit the Colorado Department of Agriculture's Palizade

Insectary website at; wwaw colorado.goviag/biscontnl

.L-C e Deparmmest of T

MECHANICAL

Mechanical methods are best for residential areas, small
infestations or soils whers the entire taproot can be
removed. Mowing is not recommended; it leaves roots
bahind, stimulates flower production, disperies seeds,
and expands the size of the infested area. Chopping the
inflorescence just below the root croewn and bagging the
biomass may reduce vigor with consecutively treatment;
effectiveness s dependent on cultivare type. Collect,
bag, and dispose of or destroy flowers; seeds can mature
and germinabe i lefl, Subsolling must be deeper than 10
inches; use a subsoiler. Fall prescribed fire may kill seads
if hot encugh; chicory sets seed through the growing
season 5o timing is important. Fire is unlikely to affect its
deep taproat, The effects to chicory fram prescribed fire
is not tested.

CHEMICAL

NOTE: Herbicide recommendations fo control chicory
in pastures and rangeland are found at: https:/fooo.glf
Ty, Rates are approximate and based on equipment
with an output of 30 gal/acre, Follow the label for exact
rates. Consult local turf and omamental experts for
residential settings. Always read, understand, and follow
the label directions. The herbicide label is the LAWY

Lolorade Department of Agriculture - Conservation Services
i Iberlocken Parkoaway
Broombfeld, 0O Boox

{303) B6a-n030

L nisersity

www.colorado.govag/weads




Rangeland, pasture, and riparian site recommendations

Cobosadia Departrnend of
Agriculture

5 Interlocken Pley
Broomifiekd, OO0 20021

(303) BE-000
wesdsisiate oo

Common burdock

Updated on:
e Ry

|ldentification and
Impacts

ommon burdock (Arctium

minus) is a blennial forb that is
native to Europe, The first year of
growth is a basal rosette, producing
large cordate, thickly hairy leaves,
The second year of growth, is a
coarse, multi-branched, erect stem
that will grow to heights of 3 to 10
feettall, The large, dark green leaves
are alternate and appear to have
toothed or wavy margins, They are
broadest andthe baseoftheleafand
diminish as they approach the tip of
the leaf, and have a halry underside,
The flowers appear at the end of the
branches, numerous, clustered and
are pink to purple in color, At the
base of the flower there are many
spines that often have a hookonthe
end. The flower and the spines dry

Identification and Management

year due to the spines and burs. The
burs can easily get entangled into
livestock fur, make distribution easy
over large areas.

he key to effective control of

minimizing soil disturbance and
preventingtheestablishmentofplants.
Uzsinganintegratedwesdmanagement
approachcombiningchemical, cultural,
and mechanical methods to control
theseplantsiseffective, Detailsonthe
back of this sheet can help 1o create
a management plan compatible with
your site ecology.

Cnmmnn burdock is designated
as a“List C"speacles on

the Colorado Moxious Weed

Act, It s required to be either
eradicated, contained, or
suppressed depending on the
local jurisdictions managing this
species. For more information,
visit www. colorado.gov/ag/weesds
or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

andbecomesaneasilydispersible bur, JE8

Floweringand seedproductionoccur

from July to October. The plant

grows from a sturdy taproot that is

brown and fleshy in color.

H abitats for Common burdock
include roadsides, ditch banks,

wasteplaces, pastures, andfencerows.
Animals will avoid eating the plant

In both years of growth, the first Year phroras @ All Photos from Kelly Uning,
duetothehairyleavesandthesecond Department of Agriculture

um minus

/

Arct




Management Recommendations

5]
=
gl
:
b
an
(3]
S
=
=]
af
Q
=
]
fi=
©
=]
-
z
-
=
=
]
e
j=1
e
—
=

Integrated Weed Management recommendations

HERBICIDES

CULTURAL

infegrated
Weed
Management:

Freventing
e
estabiishiment
ang
TG
sl
aisrurbance

i an effactive
way fo contral
Corrmtoe
Hurdeck
CoTBiring
fraafment
meathoos

o coftiral
meachanical
e chramiical
A55ist vt
COREreling
these plants.

MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an cutput of 30 gal/acre
Pleasze read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

1 teaspoon/gal water

HERBICIDE RATE APPLICATION TIMING
Aminopyralid 4-T pz/acre Apply in rosette stage in spring or fall. Add
(Milestone) or non-ionic surfactact @ 0.32 oz/gal water or 1

qt/ 100 gal water.,

Clopyralid (Stinger)

1/2-1 1/3 ptsfacre

Applytoyoungtoactivelygrowingplantsinthe
spring. Addnon-ionicsurfactant@0.32oz/gal
water or 1 pt/100 gal water.

2.4-D Amine 2 ptsfacre Applyvtoyoungtoactivelygrowingplantsinthe
spring. Add non-ionicsurfactant@0.32 o0z/gal
water or 1 pt/100 gal water.

2,4-D Dicamba 1 ptfacre Apply to young to actively growing plants

pre-flower stages in spring. Add non-ionic
surfactant & 0.32 oz/gal water or 1 pt/100 gal
water.

Phaonos © Tn"_'l|.'|- 10 Bottom; HE'“:.' L“'III'I?. Colorado DE-FI&I"I myent of .n\g-l-:ul:u I"E_'WT'II'I.I'IE'}' Cranshaw, Colorado htate
University, Bugwood.org: Kelly Uhing, Colarado Department of Agricullune

# Common burdock

%




Rangeland, pasture, and riparian site recommendations

Cobosadia Departrnend of
Agriculture

05 Interiocken Pl
Broomfiekd, C0 50021

(303]) BEe-D0D0
weedsitatle oo

Identification and
Impacts

C ommon mullein { Verbascum
rhapsis) is a biennial forb
native to Europe and Asia. The first
year of the plant It produces a basal
rosette. Basal rosettes can grow to
J0inches Indiameter. The leaves are
light-green in color and are covered
in fine soft hairs. The woolly leaves
are alternate and overlapping each
other and can grow over a foot long.
Inspringofthe second yearthe plant
boits an erect stem, that grows 2 to
6 feet tall. The flowers of the plant
are barne in terminal spikes. These
terminal spikes may reach up to 20
inches in length. The flowers are
sulfur-yellow in color and have five
petals. The flowers range from 3/4 of
aninch to 1 1/2 inches in diameter.
Mumerous two chambered fruits
produce 100,000t0 250,000 seedsper
plant. Flowering and seed production
typical occur from June to August.
The plant has a deep taproot along
with a fiberous root system.
H abitatsforCommonmulleinare
roadsides, waste places, right-
of-ways, pastures, hay fields, and
abandoned lands. It prefersgravelly

Common mullein

Identification and Management

Common mullein, due to the hairy
leaves of the plants. The plants were
ariginally introduced as a medicinal
plant. The Europeans used the
flowersfortea,andtheleavesformany
remedies like burns and rashes. Both
the EuropeansandtheIndianssmoked
the dried leaves to treat bronchitis,

he key to effective control of

Common mullein is preventing
the production of seeds, This plant
Is difffcult to control due to the large
amount of seed produced and seed
bank left in the scil. Mechanical,
cultural, biological and chemical
treatmentscanbesuccessfulifutilized
together in an integrated weed
management plan. Details on the
back of this sheet can help to create
amanagement plan compatible with
your site ecology.

Cnmmnn mullein Is designated
a5 a"List C7species on

the Colorado Noxious Weed

Act. It is required to be either
eradicated, contained, or
suppressed depending on the
local jurisdictions managing this
species. Far more information,
visit www, colorado.goviagweeds
or call the State Wead Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

Photos © All Photos from Eeily Uhing,
Department of Agricudture; Except Bottom heft

Updated on:
0/ 09

soll types, but can grow in other soil
types. Livestock will avoid eating

Mary Ellen (Mel) Harte, United S5tates

Verbascum thapsus




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDES

CLLTLIRAL

integrated
Haed
Aanageneni

Preventing the
Estabisirnant
AT e soed
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O COvTiTIeN
muiiein is key
Fo covrEraiing
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housands
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anravfended

e of time,

MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

P+D *this is a Restricted
e Posticide®)

HERBICIDE RATE APPLICATION TIMIMG
Chlorsulfuron (Telar 1-3 oz/acre Apply to rosette stages in spring or fall prior
Pl to bolting. Add non-ionilc surfactant @ 0.32

oz/gal water or 1 pt/100 gal water.
2,4-D Picloram {Grazon | 4 ptsfacre Apply to rosette stages In spring or fall prior

to bolting. Add non-ionic surfactant @ 0.32
oz/gal water or 1 pt/100 gal water. DO NOT
apply near trees/shrubs/high water table.

Piclaram (Tordon 22K
*this is a Restricted Use
Pestlcide®)

1-2 gts/acre

Applytorosettestagestoearlygrowthstagesin
spring or fall. Add non-ionicsurfactant 20.32
oz/gal water or 1 pt/100 gal water. DO NOT
Apply near trees/shrubs/high water table.

Metzulfuron{Clmmaran)

1.0 ozfacre

Apply to rosette stages in spring or fall. Add
non-ionic surfactant @ 0.32 oz/gal wateror 1
pt/ 1040 gal water.

Photos 4 Top to Bottom; Kally

Lihing, Colorado Cepartment of Agriculture; Whitney Cranshaw, Colorado State

University, Bugwood.org; Keliy Uhing, Colarado Department of Agricullung

Common mullein

5




CommonSt.Johnswort

Rangeland, pasture, and riparian site recommendations

Cobosadia Departrnend of

Agriculiure w .
i b Py Identification and Management
Broomfiekd, C0 80021
(3013) BEG-C030 prefers sandy, dry soils, and full sun.

weedsstate co.us If ot monitored, it will Infest kealthy

plant communities, The weed is toxic
to white-haired animals. Animals
will exhibit a skin irritation which is
assoclated to sunlight. Animals will
notdieiftheplantisingested, but will
show signs of welght loss.

he key to effective control of

Common 5t Johnswort is
preventingtheestablishmentofplant
communities. Using an integrated
weed management approach will
assist In the control of Common 5t.

ldentification and Johnswort, Using a combination of

oratrum

mechanical, chemical and biological \\
Im pa cts treatment options proves to be a

effective in controlling this plant.
Details on the back of this sheet can
help to create a management plan
compatible with your site ecology.

emmon 5t. Johnswort

{Hyperfcum perforatum is
a perennial forb native to Europe
and fregquently found In the Pacific
Morthwest, Comman 5t. Johnswort aommon 5t. Johnswort is
grows to a helght of 1 to 3 feet tall, designated as a "List C"
with multiple branched stems. The  species on the Colorado Noxious
stemsare erect, ridged, rust colored, Weed Act. It is required to be
and woody at the base. Theelliptical  ither eradicated, contained, or
tooblongshapedleavesarenolonger  SUPpressed depending on the
than 1inch, covered with clear dots, local jurisdictions managing this

species. Far more information,

and are opposite of each other on i3 :

the sternsp r-:‘I'he flowers are bright VISit www.colprade.goy/ag i meeds
> ey or call the State Weead Coordinator

e ey 1138 Sl Dot
- griculture, Conservation Services

terminalclusters haveflvepetalsand  piyision, 303-239-4100.

numerous visible stamens. Rust-
brown seed pods are formed after
flowering. Seed pods are about 1/4
inchinlengthand containnumerous
amounts of seeds. One plant can
produce up to 100,000 seeds per
year. The root system consist of a
largetaproctandfiberousrootsnear S
thesurface. The plantreproduces by s s
seeds or short runners.

cum per

/

Hyper.

abita“ fﬂr f-:-.ﬂ'f'l'l-l'l'lﬂl'l _Et' F'hl!l:‘;-'. .' Fram bottom felt: Colorado State
Johnswort include disturbed  ynjyersity Extension - Adams County; [Next

sites, railroad right-of-ways, 21 Steven Dewey, Utah State University.,
roadsides, rangeland, meadows, dry Bugwood.ong; Kelly Uhing, Colorado

astures, and open woodlands, |t Department of Agriculture; Carlas Disalve,
P P LISDH National Park Servie, Bugwood.ong




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDIES

CULTURAL

integrated

eed
Management:

Ereventing
e
astabiishment
af Cormmon
St Aofswort
s the kay
mathod fo
COnIral piant
popularions,
LI 8
comibination
of cuntewal
biofogical
cfhrermical andg
mmachanfeal
freatments
willl frelp

i contral
fhis plants
papularion.

MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an output of 320 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

Aminopyralid
[Milestone)

5-F azfacre
or
1 teaspoon/gal water

Springatactivelygrowingtoearly growthstage.
Add non-ionic surfactant @ 0.32o0z/gal water
of 1gt/100 gal water.

Metsufuron (Cimarron)

1.0 ozfacre

Apply in spring to young activeley growing
stages. Add non-ionic surfactacnt @ 032 o2/
gal water or 1gt/100 gal water.

Plcloram { Tordon 22K
*this is a Restricted Use
Pesticide®)

2-4 pts/acre

Apply to actively growing plants to pre-bud
stages. DO NOT apply near trees/shrubs/
high water tables

2.4-0 Amine

2-4- ptsfacre

Apply in spring to early growth to flower bud
stage.

Photos © Top to Bottom; Steven Dewey, Utah State University, Bugwood.org; Whitney Cranshaw, Colorado State
University, Bugwood.org; Kelly Uhing, Colorado Department of Agriculture

% CommonSt.Johnswort
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Cheatgrass Identification and Management

heatgrass (Bromus bectorem L) is a
winter annual grass in the Poaceae
family, also known as downy brome.

Mature plants reach up to 24 inches

tall. The stems are smooth but the leaf
blades and sheath are hairy ([downyl. The
ligules are fringed, short and membra-
noys The culms range from five to 90
cm long, can be prostrate or vertical,
and have fine short hairs. [ts fibrows
roots can be up to 60 inches long, but
the majority of root biomass is within
first 12 inches of the soil surface. Roots
are efficient at absorbing soil moisture,
allowing cheatgrass to grow quickly
early in season, while other plants are
still dormant. Green up can occur bwice
per season. Cheatgrass has an unigue
spectral signature during seed set and
senescence when it turns reddish purple.
Diring these shoulder growing season
events, it is easily detectable from other
vegetation with satellite imagery.

The floweer s a simple one-sided panicle
that characteristically flops over and
hangs, branches and is open. Spikelets
are usually terminal. Usually there are
five to many florets; it has perfect flow-
ers. The upper and lower glumes are usu-
ally unegual in fength and shorter than
florets; the lower glume ranges from 4
to 14 mmvin length and is one veined,
The upper glume is three-veined. The
plant disarticulates above the glumes.
The lemmas are usually downy, narrowly
lanceolate with sharp tips and about 3
to 12 mm long. Usually there are five to
many lemmas, Awns are usually pres-
ent and range from 10 to 18 mm long.
It is a prolific seed producer, capable of
two seed crops per season, Seeds nead
to be burled in soll or litter and have fall
mioisture to germinate. The fall seed crop
has greater reproductive sucoess than
spring. Seeds lack dispersal anatomy so
fall close 1o parent plants but transport
readily with animals, people and equip-
ment. Seed longevity is about three
vears. Both inbreeding and cross breed-
ing occur,

Cheatgrass is one of the most com-
petitive non-natives in the Western U5,
It thrives in arid, semi arid, and cold
environments. Colorado's high eleva-
tion range is not an issue for cheatgrass;
plants were recently detected as high as
9,500 feet. It exhibits phenotypic plastic-
ity and genetic diversity, making it high-
Iy adaptable to a variety of conditions,
likely due to multiple intreductions.

Its presence has significant negative
impacts throughout the West. Most no-

el graEE T P Tl e L4 el
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tably, it alters fire regimes
and thus engineers a posi-
tive fire feedback loop that
favors its growth over other
plants. This feedback loop
i= why cheatgrass forms
monecultures throughout
the West.

——— e

It is aften confused with
Japanese brome (Bromus ja-
ponicus), which has denser
more compact splkelets,
shorter awns, and changes
from green to gold through
the growing season,
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Bromus tectorum L.

Integrated Weed Management Recommendations

Effective integrated management means using avarety of eradication methods in the same site along with restoration,
prevention of seed production and dispersal, and monitoring. Maintain robust healthy native landscapes. Restore
degraded sites. Avoid soil disturbance. Frevent seed production and seed dispersal, e.g. on contaminated equipment.

E fariin Ryt

CULTURAL

Biological soll crust ks a soil health indicator of arid
ond semi arid sites;  crusts inhibit cheatgrass seed
germination. Aeral spread and cultivate soil crust where
it absent. Aerial and drill ieeding bluebunch wheslgrass
{Preudoroegnerna spicatal and Sandberg bluegrass (Pog
secunda) with veésicular-arbuscular mycorrhizae; these
are drought tolerant natives that are highly competitive
against cheatgrass but require mycorrhizae. As these
grasses establish and cheatgrass wanes slowly introduce
additional species such as thickspike wheatgrass (Elyrmius
lonceclatus), winterfat  (Krascheninnikovia  fonata),
varrow LAchillea mitelolium) in the plant inberspaces in
subsequent years. Be cautious when purchasing seed as
cheatgrass s often 3 contaminate, especially in mixes
Uze seed pillows to disperse seeds.

i, A Bress |

BIOLOGICAL

Sheep and cattle will setect green cheatgrass which also
affects desired coolseason grasses. Properly managed
grazing can improve vigor of desired species and directly
reduce cheatgrass. Post-fire grazing management varles
depending on site potential and objectives. Currenthy
there are no biclogical control agents for cheatgrass
suthorized in Colorade, For more biccontrol infarmation,
wisit the Colorado Department of Agriculture’s Palisade
Insectary website at: www colorado goviag/biocontrol

Rest sites until restored, Modify land use practices, Use methods appropriate for the site, induding land use practices,

E Turpsu o |

of Land Aissagiromgr
MECHANICAL

Mechanical methods are best for residential areas
and small infestations. Mowing and chopping are
not recommeded; they leave roots behind, stimulate
flower production, disperse seeds, and expand the
size of the infested area. Collect, bag, and dispose of
or destroy flowers; seeds can mature and germinate
if left. Tilling must be deeper than & inches to work.
Prescribed fire apphed before seed maturity, (late spring
or early summer], may kill seeds; the trick is to get green
cheatgrass and fitter to carry fire and at a hot enough
tempevature to destroy seeds and seedlings. Ahways
combine prescribed fire with cultural methods, timed
appropriately, and base it on site conditions and other
plants present. Monitoring and adaptive management
are critical if prescribed fire is used as a tool for control.

:*1-'. :'.'«.:."'- i -
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CHEMICAL

Psaudormonas fuorescens D7 inhiblts cheatgrass and
is currently approved by EPA and Colorada, NOTE:
Herbicide recommendations to control cheatgrass n
pastures and rangeland are found at hitps:goo.gl!
TwWny3, Rates are approximate and based on equipment
wilth an output of 30 gal/acre, Follow the tabel for expct
rates. Consult local turf and omamental experts for
residential settings. Always read, understand, and follow
the label directicns. The herbicide label is the LAW!

Colorade Department of Agriculture . Conservation Services
i Imterlocken Parkoway
Broombeld, 00 Boai

{303) B6a-n030

Lnhaersicy

www.colorado.govag/weads




Rangeland, pasture, and riparian sire recommendartions
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Colosado Departmend of
Agriculture

305 Interlocken Pley
Broomfield, OO 80021

[303) BEE-00)
weedaiiate oo/

Field bindweed

Key ID Points

base,

Field bindweed Identification
and Management

feer in elevarion.

o successfully manage Feld

bindweed. containmenrt and
persistence in controlling existing
srands are necessary in order o
exhaust the roor system and deplete
the soil sped bank. This weed needs
to be continually stressed, forcing it
o exhause roor nurrient stores and
eventually die. OF all control mechods,
PrEFERCION 15 MOSE iIMportant.
Mainrain healthy pastures and
rangeland and conrinnally moniror
your property for new infestations, A
healchy cover of desirable perennial
plants will assist in discouraging field
bindweed escablishment.

Identification and
Impacts

ield bindweed is designared asa

“Lisc C" species on the Colorado
Boxions Weed Acr. It is required ro
be either eradicated, concained, or
suppressed depending on the local
jursidicrions managing chis species.

n the back of chis sheer are

hield bindweed management
recommendarions. For more
information, visic www. e, c
consiosd/csdbome.homl. Or call
the State Wead Coordinacor at che
Colorade Deparoment of Agriculrure,
Conservacion Services [Division, 303-

239-4100.

F ield bindweed {Convolirulus
arvensis) is a non-nacive deep-
rooted perennial char reproduces from
seed and creeping, horizonral roors
(rhizomes). Field bindweed stems are
proscrare {grows low to che ground)
and owining, and grow up to 6 feer
long. Leaves are distinguishable by
their arrowhead shape. The flowers
are bell or crumper-shaped, whirte o
pink in color. and are abour 1 inch
long, Field bindweed seeds can remain
viable in the soil for up o 40 years.
F ield bindweed emerges from

irs roor system in the spring.
Flowering oceurs from June to
Seprember and until the fiese fall
frost, The number of seeds produced
per plant ranges from 25 to 300 and
seed production is variable depending
on environmental condirions. Field
bindweed is an extremely difficulc
noxious weed ro conerol because, in
part, of its caproor thar may go 20
feer deep into the soil, and which
repeatedly gives rise ro numerous long
rhizomes.

F ield bindweed is a prablem
throughour Colorado. Ir is one of
the most competitive perennial weeds.
It is widespread in culcivared areas,
pastures, lawns, gardens, roadsides,
and wasre areas from 4,000 co 8,000

Whire flower © Mary Elen Harce, Invasive.arg.
All ocher phoros & Kelly Uhing.

Convulvilus arvensis




Imegra[ed Weed Man agement recommendarions
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Management Recomendations

HERBICIDES: T|1-: tollowing are recommendarions for herbicides thar can be applied ro range and
pasturelands. Rares are approvimare and based on equipmenr with an ouepue of 30 galfons per acre.
Please read label for exacr rares. Always read, understand, and follow the label directions. The herbi-
cide label is the LAW?

Field bindweed

HERBICIDE RATE APPLICATION TIMING
Clarity + 2,4-D Amine | 1 qu./acre Just after full-bloom and/or flL
or DO NOT apply near or under reees/shrubs or
1 oz/gal warer where soils have r.1|:'lid permeabiliry
DO NOT apply when ourside remperarures

will exceed 85 l.ll."_\{rfl'h-
Add non-ionic surtacranr @ 0.320z/gal warer
or 1 qe/ 100 gal warer,

Tordon 22K 1 qr.facre Jusr afeer full-bloom and/or fall.

a & E . z = i

“thiz is a Restriceed Use | or DO NOT apply near or under erees/shrubs or

2 Pesricide® 1 oz/gal warer where soils have |'.11Fid permeabiliry

= Add non-ionic surfactant ¥ 1]-311'.!':-"1{H| warer
ua or 1gc/ 100 gal warer.

= Roundup Ulera 4 - 5 qts./facre Apply at full-bloom and/or fall.

= W " 5 a X = 1

= non-selecrive herbicide, |or Add non-tonic surfacrant @ 0.320z/gal warer
- will kill all 1'1'5;-(:4_:”_“1" 4 - 5 oz'gal warer or Lgo/ 10} Sal WATET.

Use caurion when applying near grasses or
other desirable vegetation.
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Halogeton

Rangeland, pasture, and riparian site recommendations

Caolodada Departrnend of
Agriculture

205 Interlocken Pluey
Broomifiekd, OO0 20021

(303) BEP-S030
weedsPsiate oo s

Identification and Management

. - .
Identification and

Impacts
H alogeton [Halogeton
glomeratus) is an annual fork
native to Asia. The plant ranges in
heightsofafewinchesofftheground
to 18 inches tall. Halogeton starts
as a low growing multi-branched,
spreading plant and then stems
become erect with maturity. Plants
begin asablueish-green colorinthe
spring turning redish-yellow later
in the summer. Leaves are nearly
tubular, small, and fleshy In nature.,
Theendsoftheleafaretipped witha
delicateneelde-likespine. Flowersare
inconspicuous,greenandbomeatthe
leafaxils. The root system is flberous
and spreading. Halogeton mainly
reproduces by seads, There are two
different types of seeds produced,
The seeds that are brown in color,
generally will lie dormant and stay
viable for many years. The seeds
that are black in color will generally
reproduce in the same growing

sE2ason.
H abitats for Halogeton include
roadsides, trails, areas where
animalscongregate, overgrazedsites,
and is ideally adapted to the high
desert/alkaline soils. The Plant can
be toxic to grazing animals and at

times it is readily grazed by animals.
Sheep seem to be most affected by
the toxic oxalates, cows can also

be affected. Halogeton is hard to
eradicate in plant populations have
been present for more than 2 years,
since seeds can stay viable up to 10
YEars.

he key to effective control of

Halogeton Is preventing the
plant toestablish viable populations.
Halageton dees not outcompate
nativevegetation, somaintainingand
revegetatingsitesthatare overgrazed
are effective management tools.
Herbicide treatments can also be
effectiveinplant populationsaresmall.
Detalls on the back of this sheet can
help to create a management plan
compatible with your site ecology.

alogeton is designated as a

“List C" species on the Colorado
Moxious Weed Act. It is required to
be either eradicated, contained,
or suppressed depending on the
local jurisdictions managing this
species. Far more informatiaon,
visit www.colorado.gov/ag/weeds
or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services

Division, 303-239-4100,

Photos © Bottom right, Bottom lefi, and top
left; Kelly Uhing, Department of Agriculture;
All others Clinton Shock, Gregon State
University, Bugwood.org

Halogeton glomeratus




Integrated Weed Management recommendations
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Halogeton

Management Recommendations

HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE RATE APPLICATION TIMING
Metsulfuron + 2.0 ozfacre Applypre-emergancetopost-emergancestages
Chlorsulfuron in spring. Add non-ionic surfactant @ 0.32
(Cimmaron X-tra) oz/gal water or 1 pt/100 gal water.
Chlorsulfuron (Telar 1/2 -1 ozfacre Applypre-emergancetopost-emergancestages o PR
AP} inspring. Add non-ionic surfactant @0.32 oz/ \%&3
gal water or 1 pt/100 gal water. [y
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Photos € Top to Bottom: [Unknown ] Harney County Oregon;Whitney Cranshaw, Colorada State University, Bugwood.
org; Kelly Uhing, Colorado Department of Agriculture




Rangeland, pasture, and riparian site recommendations
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Identification and
Impacts

J'!J-h nsongrass (Sorghum halpense)
iz a perennial grass native to the
Mediterranean region. The erect
stems of this grass grows to be 2
to & feet tall and they are generally
solid, Atthe base of the stalks they
are reddish pink in color. Leaves of
this grazs range from 6 to 20 inches
long and are 1/2to 1 inch wide, The
blades are flat with avery distinctive
white midvein with maturity, The
ligules of the plantare membranous
and are surrounded with fine hairs.
The inflorescence of Johnsongrass
are is a large open panicle, reddish
to purple In color. The spikelets of
thepaniclearegenerallyawn-tipped
and shiny. Mot all spikelets will

Johnsongrass

presentcan bebentand needle-like,

Johnsongrassreproducesbyseedand

a thick fibrous rhizomes.

H abitats for Johnsongrass
Include; crop fields, hay flelds,

roadsides, fence rows, and waste

areas. Originally introduced as a hay

or forage crop, and thought to be a
Warm season grass, it has adapted in

Identification and Management

tolivestock, It produces hydrocyanic
acid, which can cause livestock's cells
to lose the ability to utilize oxvgen,
similar to cyanide polsoning.

he key to effective control of

Johnsongrassistheestablishment
and tominimize disturbance in areas
susceptible to infestation. Using
an integrated approach to control
population of already established
plant infestations can be an effective
managementtool. Dependingonsize
of the infestation chemical, cultural
and mechanical control options are
useful. Details on the back of this
sheetcanhelptocreateamanagement
plancompatibiewithyoursiteecology.

Jﬁhnsangrass is designated as a
“List C" species on the Colorado
Moxious Weed Act. it s reguired to
be gither eradicated, contained,
or suppressed depending on the
local jurisdictions managing this
species. For more information,
visit www colorado.gov/adg weeds

or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

contain awns, but the awns that are 8

Photos © (Firdt 21 Chris Evans, River 1o River

coolerclimates. Whenfoundinareas CWMA; Steve Dewsy, Utah State University;
that may frost or become moisture Charles Bryson, USDA Agricultural Research

. Services; Bonnie Harper-Love, Federal
stressed, Johnsongrassbecomestoxic Highwray Administrations; All Bugwood.org

Updated on:
0/ 09

Sorghum halpense




Integrated Weed Management recommendations
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Management Recommendations

HERBICIDIES

MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

Johnsongrass
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= HERBICIDE RATE APPLICATION TIMIMG

[51]

S

= Glyphosate + 16 oz/acre Apply in early growth stages before plant

LT lsopropylamine reaches 12 inches In helght.

< [Glyphomax)

= Glyphosate + Potassium | 22 ozfacre Apply in early growth stages before plant P
% reaches 6 inches in height. %‘D
; 2,4-D + Glyphosate + 1.25 -2.5 gts./acre Apply in pre-seedhead stages of plant. e
] Isopropylamine (Recail)

2

=

t

—

Photos © Top to Bottom; S5teve Dewey, Litah State University, Bugwood.org: Whitney Cranshaw, Colorado 51ate
University, Bugwood.org; Kelly Uhing. Colorado Department of Agriculture




Perennial sowthistle

Colorado Depastment of
Agricuitsne

305 Inerlocken Phwy
Erocmfield, CO 80021

{33 BES-9030
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Rangeland, pasture, and riparian site recommendations

Identification and Management

ldentification and
Impacts

P erennial sowthistle (Sonchus
arvensis)isaperennialforbnative
to Eurasia. The plants erect stems
can grow 2 to 5 feet tall, they are
hollow, and have a milky juice that
appears when the plant is injured.
The plant branches near the top of
the stem and will exhibit a showy
yellowdisc flowerabout 1 1/2inches
in size, and resembles a dandelion.
The flowers are borne out of bracts
that are sticky and slightly hairy.
Seedsare produces out of the flower
bract and are red to brown in color,
and have ribsthat runlengthwise an
the seed. The seedsare connectedto
a silky, parachute-like tuft of white
hairandtravelveryeasilyinthewind,
Leaves of the plant are alternate and
clasping to the stem. The leaves
vary insize generally getting smaller
the higher up on the stem. Leaves
are deeply lobed to whole and have
pricklymargins. Perennial sowthistle
grows from a deep-taproot that
exhibits horizontalrizome-like roots
that will produce other stems,
H abitatsfor Perennial sowthistle
includeroadsides, fertilewaste

areas, cultivated fields, gardens,
woods, lawns, ditcheas, and rivers.

Perennialsowthistle producesbyseeds
and the rhizometous root systems.
Plantsoverwinterand begintoappear
imearlyspring, seedswillgerminateat
this same time. Plants are palatable
to grazing animals and can assist in
control.

he key to effective contral of

Perennial sowthistle preventing
the establishment of the plant
populations, Reducingtheproduction
of seads can assist In the control of
Perennial sowthistle. Mechanical,
chemicalandgrazingcontralswillalso
assist in control plant populations.
Detalls on the back of this sheet can
help to create a management plan
compatible with your site ecology.

erennial sowthistle is

designated as a “List C"
species on the Colorado Noxious
Weead Act. It is reguired to be
either eradicated, contained, ar
suppressed depending on the
lacal jurisdictions managing this
species. For more information,
visit www.colorado.goviagSweads

or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
DHvision, 303-239-4100.

Photos & From Bottom |aft; Steve Dewey,
Lirah State University; (Mext 2) Ohia Wi
Lab State Archive, Ohio State Undversity; John
Cardina, Ohio State University; Michael Rasy,
Univarsity of Alaska; (All Bugwood.org)

Sonchus arvernsrs




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDIES
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MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an output of 20 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

2 4-D + Dicamiza
[Rangestar)

110 2 ptlacre

Apply to rosettes or early bolting stage. Add
non-lonic surfactant @ 0.32 oz/gal of water or
1 pt/100 gal of water

Aminopyralid
(Milestone)

3to 5 ozfacre

Apply to rosettes or early growth under
favorable growing conditions. Add non-ionic
surfactant @ 0.32 oz/gal of water or 1 pt/100
gal of water.

Clopyralid [(Stinger)

3te 11 ozfacre

Applytorosetteto budstagesof plantgrowth.
Add non-ionic surfactant @ 0.32 oz/gal of
water or 1 pty100 gal of water,

Picloram (Tordon 22K
this s a restricted use

herbicide®)

4 ptlacre

Apply to rosette to early boting stage. Add
non-lonic surfactant @ 0.3 2 oz/gal of water or
1 pt/100 gal of water.

Phoros £ rl:I-FI to Bottam: Theadone Webstes, US0DA .‘:'lgfir.' ultural Hessarch Service H-I.Jg'l.'i"i'.'-l:lﬂ.l:l:'g; 'I."-"l'llTl"lE':r' Cransha,
Colorsda State University, Eu-:jwn-c:-rl.urg_: Hil.'ll:.r UhirlH. Colorada D|=|:|.:r|rnr-n'. of Agri-: ufture

i Perennial sowthistle
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Rangeland, pasture, and riparian site recommendations

Caolodada Departrnend of
Agriculture

35 Interlocken Pleey
Broomifiekd, OO0 £0021

(303 BES-00H __'_"_ " i A I:'__:; =
wesdsP it oo, 1 b Y ) '.-!*"i,

ldentification and
Impacts

P oison hemlock (Condum
macalatumlis an erect blennlal
weed that is native to Europe. The
plant typically grows 4 to 8 feet tall
and has smooth, hallow stems that
are rigid and have distinct purple
spots. The plant has shiny green
leavesthatare pinnately compound,
multi-stemmed and have a fern like
appearance. The leaves are [acy,
resemblingparsleyandhaveamusty
odor when crushed. The first yvear
the plantusuallyformsalarge rosette,
The second year the plant bolts a
largestem, flowersand thendies. The
flowsers have 5 petals, clawed, notched
(1to 1.5 mm long) and are white,
umbrella-like clusters at the end of
the branch, They appear from June
to July. The frult matures in August-
September and is flat, small and
gravish-green In color,
H abitats for Poison hemlock
Include streams, rivers,
irrigation and roadside ditches,
crop and pasturelands, as well az

disturbed sites. All parts of the
plant are poisonous, they contain

Poison hemlock

alkaloids. Animals do not eat the
; plant,unlessfoodisscarce. Ingestion
Umﬂfgm of 0.25-0.30% of an animals body

Poison hemlock
Identification and Management

weightislethal. Poisoningofhumans
has occurred, the plant can easily
be confused with members of the
carrot family. Consumption in large
guantities can be fatal.

he key to effective control of

Poison hemlock is prevention
and containment. Identified early
enough, pullingthetaproot when soil
is moist can e an effective control
method. When plants are already
present,containmentusing herbicides
is crucial. Other herbicide control
methods include spraying plants in
therosettestageinearlyspringorlate
fall. Mechanical treatments are also
effective, depleting root resarvesand
reducingseed preduction, with repeat
mawings. Details on the back of this
sheetcanhelptocreateamanagement
plancompatiblewithyoursiteecology.

P:}imn hemlock is designated as a
*List C" species on the Colorado
Moxious Weed Act, It is required o
be either eradicated, contained,

or suppressed depending on the
local jurisdictions managing this
species. For more information,

visit www.colorado.gov/ag/weeds

or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100,

Fhatos © Clockwise from lower beft: Ohic Stane
‘Wead LabArchive, DhdeState Undversity, Budgwood,
org; Unknowen; Unknown; Richand Cidd, XD
Sereices, inc., Bugwood.orgzand Steve Dewey, Uitah
Srate University, Bugwoad.ong.
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Management Recommendations
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Integrated Weed Management recommendations

HERBICIDIES
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MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an output of 320 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

2.4-0 (4 b al/gallon)

dgtiac, + 0.25% wiv
non-ienic surfactant

Applywhen plantis in rosette to early bolting
growth stages. (36 inches tall or less)

0.2 5% v/v non-ionic
surfactant

Grazon P+D 2gtiac. + 0.25% wv | Applywhen plant s In rosette toearly balting
non-ignic surfactant | growth stages. (36 inches tall or less)

Escort 1 oz product/ac. + Apply when plant iz in rosette to early bolting
0.25% v/v non-ionic | growth stages.
surfactant

Telar 1 oz product/ac. + Applywhen plant is in rosette toearly bolting

growth stages.

Photos & Top to bottom); Steve Dewey, Ltah 5tate University, Bugwood.org and bottom two by Jan Samanek, State
Phytosanitary Administration, Bugwood.org.

Poison hemlock
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Cobosadia Departrnend of
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Puncturevine

Updated on:
0/ 09

Rangeland, pasture, and riparian site recommendations

Identification and Management

canalsobecomeentangledinwool,and
decreazethequality. Duetothespiny
natureoftheplant spreadingseedover
large areas is fairly easy.

he key to effective control of

Puncturevine ls preventing the
plantstoproduceseed. Puncturevine
can easily be dug up, making sure
to get all the roots and to bag any
flowering parts. Chemical and
biologicalcontrolscanalsobeeffective

A o T as treatment options. Details on the
¢ IR A e back of this sheet can help to create
Sl - a management plancompatible with
Identification and your site ecology.
Impacts

P uncturevine is designated as a
“List C” species on the Colorado
uncturevine { Tribuius terrestris)  Noxlous Weed Act. it is required to
in a summer annual forb, and e either eradicated, contained, or
is native to Europe. The plant is suppressed depending on the local
prostrate or ascending, spreading  JUrisdictions managing this species.

into mat forming cover. The stems Eg{ﬂr:ﬂg égg:;ﬂnigﬁ';g ?ﬂ:";k
are tralling and can grow to 1 1/2 to ;

on the Moxious Weed Program link.

5 feet long. Leaves are formed into oy 3| the State Weed Coordinator
leaflets, witheachleafletcontaining3 3t the Colorado Department of

to 8 oval leaves. The leaves are hairy  Agriculture, Conservation Services
and opposite. The flowersappearin  Division, 303-239-4100.
Julythrough October, Theyhave five
petals and are yellow in color. Each
flower node will produce a fruit, at
maturity the fruit will break into

5 seed capsules. Each seed capsule
will produce 2-4 seeds. Each capsule
is hard and contains many spines,
almost tack like, The shape of the &8
seedcapsulehasbeenreferredtoasa ¥
“goathead."Theseedswillpropagate 58
after the first maisture of the spring Lk
and then any wet period following. -'“ P
Seedscan stay viable ford to 5 years. .

Fr
R i

H abitats for Puncturevine

include, but are not limited
to roadsides, pastures, waste areas, l“‘ : - J [
cultivatedfields, yards,anddisturbed § 4 4% - b "q- v
sites. The seed capsules can cause  phgtoseFrom Bottom left: Steve Dewey, Utah
injury to humans, animals, and tires. Sate University, Bugwood org; All ather Kelly
Seedscan befoundin hay, whichmay Uhing Colorado Department of Agriculture
causeinjurytoanimals. Thecapsules

Tribulus terrestris




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDIES
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MOTE: The following are recommendations for herbicides that can be applied to range and

pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Please read label for exact rates. Always read, understand, and follow the label directions. The
herbicide label is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

Glyphoszate [Roundup)
*Mon-selectiveherbicide®

1.6% solution or
2 oz./gal water

Applyinearly plantgrowthstages, emergance
and rosettes.

24 D and Dicamba
[Qutlaw)

1-2 pints/&cra or

0.5-1.0 ozfgal water

Spring at emergence of seedlings continue
through growing season,

Add non-lonic surfactant0.32 oz./gal wateror
1 gt./100 gal water.

Chlorusulfuren (Telar)

1-3 ozfAcra

Applypre-emerganceorearly post-emergance.

Pendimethalin
(Pendulum)

2.1-4.2 gisfAcre

A pre-emegance spray.

Photos ©Top to Bottom; (middle] Neal Spencer, USDA Agricultural Research Service European Labratory, Bugwood.,
org; {other 2jHelly Uhing, Colorado Department of Agriculture

Pucturevine
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List C Species

Rangeland, pasture, and riparian site reccommendations

Colorado Department
of Agriculture
Conservation Services

305 Interlocken Pkwy
Broomfield, CO 80021
303-869-9030

Identification and
Impacts

uackgrass (Elymus repens) is a

perennial grass that is native to
Europe. It grows from underground
rhizomes to an unmowed height of
1 to 4 feet with erect stems. The
rhizomes are yellowish-white,
sharp pointed and somewhat fleshy.
Both the leaf sheath and blade are
hairless or sparsely hairy. The seeds
germinate in the fall and spring and
plants can produce seeds more than
1 time per season. Spikelets are in
2 long rows and borne flatwise to
the stem. The florets have short,
straight awns or are awnless. The
leaves of Quackgrass are constricted
near the tips. Leave blades are 0.25
to 0.5 inches wide, flat, pointed,
with small ear-like appendages at
the junction of the blade and the
sheath. Quackgrass’s flowers appear
from June through August and
resemble wheat head in a slender
spike. Each Quackgrass plant
produces about 25 seeds. These
seeds remain viable for 3 to 5 years
in the soil.

Quackgrass

Key ID Points

1. The yellowish-
white rhizomes
(root systems).

2. The leaves ear-

Quackgrass
Identification and Management

optimal growth temperature is 68-77
degrees Fahrenheit. Quackgrass only
moderately tolerates shade.

he key to effective control of

Quackgrass is preventing the
establishment of dense stands, once
it becomes established it is hard
to control. Using an integrated
weed management approach proves
to be the best control. Using a
combination of cultural, mechanical
and chemical controls can have an
effect, with Quackgrass. Herbicide
treatments are an option if used
when plants are young, generally
in the spring. Details on the back
of this sheet can help to create a
management plan compatible with
your site ecology.

uackgrass is designated as a

“List C” species in the Colorado
Noxious Weed Act. It is required
to be either eradicated, contained,
or suppressed depending on the
local jurisdictions managing this
species. For more information
visit www.colorado.gov/ag/weeds
or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-869-9030.

like appedages

at the sheath
node.

Updated on:
08/08

he habitat of Quackgrass

includes: crops, pasture,
rangeland, roadsides, ditches,
gardens, yards, and any disturbed
moist area. It is a rapid invader that
does stabilize eroding soils, but take
over good areas for other plants.
Since it adapts to moist soils the

Photos © (Clockwise from lower left): Ohio
State Weed Lab, Ohio State University;
(Unknown) weeds.hotmeal.net; (Unknown)
Shawnee County Kansas; (Next two) Steven
Dewey,

Elymus repens




Management Recommendations
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Integrated Weed Management recommendations

HERBICIDES

CULTURAL

Cultural methods for Quackgrass include
outcompeting when in crop fields, but
preventing the establishment of new
infestations by minimizing disturbance,
and maintaining healthy native
communities proves to be successful.
Contact your local Natural Resources
Conservation Service for seed mix
recommendations.

BIOLOGICAL

Currently, there are no biocontrol
agents available for Quackgrass.
Biocontrol takes many years

of research and development.

For more information, contact
the Colorado Department of
Agriculture’s Insectary in Palisade,

Mechanical treatments are tricky when
dealing with Quackgrass. Tilling proves
to be the best method, but it can also aid
in the spread of the rhizometous nature
of the plant. If tilling is the only option
till towards the center of the infestation,
so spreading doesn’t occur outward and
till when the roots can be exposed to
high or freezing temperatures. This will
kill the roots and minimize regrowth.

List C Species

Integrated
Weed
Management:

Using a
combination of
control methods
proves to be the
most elfective
method when
dealing with
Quackgrass.
Using a
mechanical

and chemical
approach

seems to be
most elfective.
Always
revegetate with
desirable grasses
and forbs after
treatments. Once
infestations

of Quackgrass
become
established
control and
containment

become more
difficult.

NOTE: The following are recommendations for herbicides that can be applied to range and pas-
turelands. Rates are approximate and based on equipment with an output of 30 gallons per acre.
Always read, understand, and follow the label directions. The herbicide label is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

Glyphosate (Roundup)

2 to 3 qt/acre or a 2%
solution

Apply when grass is 8 of more inches tall.

Clethodim (Select 2EC)

8 to 16 fl. oz. of
product /acre + 1% v/v
crop oil concentrate

Apply when grass is 4 to 12 inches tall and
repeat, if necessary, when 4 to 12 inches tall.
*Select can be used in many crops, including
alfalfa, and in non-crop areas.

Above photos © (Top to Bottom): (Unknown) Washington State University; Whitney Cranshaw, Colorado State University, Bugwood.org;

and W. S. Curran, Penn State University.
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Redstem filaree
Identification and Management

Identification and
Impacts

Rl:-la'lr..'m filaree (Erodium
cicutaritm) is a winter annual
or blennial forb that has a spreading
or erect profile and is native to the
Mediterranean or Asia. Part of the
CGeranium family, Redstem filaree
grows generally from a rosette stage,
and can grow from the 3 inches
to 2 feet tall. The stems are hairy
and red in color. The leaves are
opposite and finely divided with
toothed or lobed margins. They are
uhescent, grow on short stems and
ﬁm-‘n: a reddish tint, The root system
is a shallow taproot with fiberous
secondary roots. The Hve petaled
flowers are a purplish-pink in color
and are in clusters of 2 or more.
Each flower will produce five long
lobed Fruits. Fach fruit will have
an awn like tail which will dry and
split with maturity. Redstem filaree
primarily reproduces by seed and
generally germinates in early spring.

Hahural:: for Redstem filaree
include: dry pasturelands,
landscapes, turlgrass and It

prefers sandy soils. [t can easily
outcompete desirable vegetation
once established. Redstem filarce is
drought tolerant and can withstand
a heavy stocking rate. The plant is

grazed by many different animals
especially sheep.

he keyioe ffective control of

Redstem filaree is preventing
establishment of the ptml and seed
production. There are many options
for control of Redstem filaree
depending on site ecology. Both
chemical and mechanical control
options are effective, Details on the
back of this sheet can help to create
2 management plan compatible with
your site ecology.

edstem filaree is designated as a

“List 7 species in the Colorado
Noxious Weed Act, It is required to
be either eradicated. contained, or
suppressed depending on the local
infestations. For more intormation
visit www.colorado.gov/ag/weeds
or call the State Weed Coordinator
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-23%-41040,

[Clockwize Irom lower ledt):

Fhataes &
Theodore Webster, LISDA. |'-||ﬁ'|1 wsnd OF g

[ Unknown) Oregon State University; Howard E
Schwartly, Coforado Slate University, Bogwood.
org; Richard Ofd, XIT Services [nc., Bugwnod

org [ Unksown) Oregon Sate University

Yoy,

cuta

i ciclu

-

£

Erod,




fmfegrated
H LEEI:.}

P
E
Managgement:

1
Lo
Locate and
remove pfants
L edvaiery
betore plamts
ser seed o
prevent the
spreacd of
Aealslery Sildree
Since the plapt
reproduces
sefedv By seed.
ar itegrated
maranagement
affart miust
Frrclidlo e
effmiaation of
seed production
ik depelion
MECHAMNICAL o seeel fari.

' Combing
conlfresd!
mathiods af
Herbicrde and
mechanical can
D eflective,

Management Recommendations

HEREBICIDES

NOTE: The following are recommendations for herbicides that can be applied to range and pas-
turelands. Rates are approximate and based on equipment with an ouwtput of 30 gallans per acre
Always read, understand, and follow the label directions. The herbicide label is the LAW!

7 Redstem filaree
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- HERBICIDE RATE APPLICATION TIMING
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an Metsulfuron (Escort .33 oz of produoct facre | Apply rosette stage through early flower

B AP +.025% v/v non-ionic | stage.
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Velvetleaf [ Abutilon theophrastl s
an annual forb native to Asia. This
summer annual’s seedling is formed
withoneheart-shapedandoneround
cotyledon. Thesecotyledonsarehairy
onboththe upperand lowersurface.
Astheplantgrows, thestemsbecome
erect and can range in heights of 2
to 7 feet tall. Fine and soft hairs are
present alongtheunbranched stem.
Leaves form alternate from one and
another. They range in size from

2 inches to 6 inches in width and

length. Bothsurfacesoftheleavesare
denselycoveredinsoft,"velvet"hairs.
Leavesareheart-shapedwithtoothed
margins and taper to a point. Single
flowers are born on individual stalks
at the leaf axils. They are yellow-

orange incolor, and are 1/21o 1 inch
in size, The flowers have 5 petals

and the stamensofthe flower forma
tube. Floweringoccursinlate Juneto 8

Velvetleafthrivesinnutrientrichsaoils.
Velvetleaflsdetrimental incroplands,

outcompetingthestrongest rowcrops
for nutrients and water. |t will appear
genearally after the last cultivation,
growing quickly and vigorous|y.

he key to effective contral of

Velvetleaf is preventing the
establishment of plants by keeping
seed productionincheck. Mechanical,
chemical, andculturalcontroloptions
are effective if used in an integrated
weed management approach. Hand
pulling is most effective when plants
areyoundg, priortoflower production.
Once established, control options
diminishdustoseedlongevity. Details
on the back of this sheet can help to
createamanagementplancompatible
with your site ecology.

Velueﬁeaf is designated as a
“List C" species on the Colorado
Moxious Weed Act. it is required to
be either eradicated, contalmed,
or suppressed depending on the
local jurisdictions managing this
species, For more information,
visit www.colorado.gov/ag/weeds
ar call the State Weed Coordinatar
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

October. Theseed capsuleis round in §5
shape about 1inch in diameter. The 558
seed capsule has9to 15 prickly seed 35

fibrous taproot.

H abitats for Velvetleaf are
cultivated fields, roadsides,

gardens,fencerows, and wasteareas.

pockets,arrangedinadisk. Eachseed §
pocket contains 3 to 9 egg-shaped §
seeds. Seed viability can last up to £
S0wears in the soil. The plant has a

Dewey, thah State L|r1|l.l'|Ef5.|'[y Eharlea fryson,
US04 Agricurltural Research Service; Dan
Tengalia, missouriplants.com; lan Samanak,
State Phytosanitary Adménistration: Al
Bugwood.org

Abutilon theophrasti
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Integrated Weed Management recommendations
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MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based an equipment with an output of 30 gal/acre.
Pleaseread label for exact rates. Always read, understand, and follow the label directions. The

herbicide labeal is the LAW!

HERBICIDE

RATE

APPLICATION TIMING

24-0 + Dicamba
(Banvel+2 4-0)

1 to 2 ptsfacre

Apply to early growth stages. Add non-ionic
surfactant @ 0.32 oz/gal of water or 1 pt/100
gal of water.

Glyphosate (Roundup)
*Mon-selective
herbicide®

22 ozfacre if < 6"in

helght-1to2.7gt/acre

in = &"in height

Apply to early growth stages.

Quinclorac {Paramount)

3.3 10 8 oZfacre

Apply to early growth stages.

Pendimeathalin
{Pendulum)

2.4 to 4.8 gtsfacre

Velvetleaf

T

Apply pre-emergance of weed species. ﬂ éé?

Photos©TopioBottom;JanSamanek, StateFhytosanitary Administration, Bugwood,org, WhitneyCranshaw, Colorado
State Unlversity, Bugwood.ong: Kelly Uhing, Colorado Departrent of Agriculiure
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ild proso millet [ Fanicum

miflaceumy Is an annual
grass that is native to Asia or middle
Europe. This grass grows an arect
stem, that branches nearthe base. It
can grow 2 to & feet tall. Leaf blades
are 1/2 to 3/4 inches wide, with stiff
hairs an both the upper and lower
surfaces of the blade. Leaf sheaths
containandopenwithlongspreading
hairs. Fused at the base of the leaf,
are the ligules that are a fringe of
1/ 1eofaninch long dense hairs. The
inflorescence growstobaa 4 to 12
inches long spreading paniclethatis
nodding or erect when mature. The
panicle is usually not fully extended
from the leaf sheath. Spikelets on
the panicle are 1/4 inch to 1/2 inch
long and are two-flowered. The
upper flower of the spikelet is fertile

and the lower spikelet is sterile. The @

glumes are pointed at the tip, ovate
and strongly nerved. At the plants
maturity the seeds shed. The seeds
are brown ta black in color, shiny,

and smooth. Plants can be easily

identified by the seed coatthat stays
attached to the fibrous root system.

H

I' |’

roadsides, and disturbed sites, Wild
prosomilletiseasilyspreadthroughits
prolificseed production, Seedscanbe
spreadbyharvesting equipment, birds,
manure, irrigation water, and small
anlmals.

he key to effective control of

Wild proso millet preventing the
establishment of plant populations
and limiting seed production. Since
Wild proso millet likes to grow in
cultivatedfields,identifying the plant
in early growth stages is imperative.
Control options include, mechanical,
cultural and chemical. Details on the
back of this sheet can help to create
amanagement plan compatible with
your site ecology.

Wild proso millet is designated
as a"List C" species-on

the Colorado Noxious Weed

Act, It is reguired to be either
eradicated, contained, or
suppressed depending on the
tocal jurisdictions managing this
species. For more information,
Wisit Www.o 3

of call the 5tate Weed Coordinatar
at the Colorado Department of
Agriculture, Conservation Services
Division, 303-239-4100.

abitats forWild prosaomilletare Photos & From Bottom left; All photos, Steve
cultivated fields, waste places, Deawey. Utah State University, Bugwood.org
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Management Recommendations

HERBICIDES

MOTE: The following are recommendations for herbicides that can be applied to range and
pasturelands. Rates are approximate and based on equipment with an output of 30 gal/acre.
Pleaseread label for exact rates. Always read, understand, and follow the label directions. The
herbicide labeal is the LAW!

Wild proso millet

&Y

(%]

-

o

» HERBICIDE RATE APPLICATION TIMING

=

] Glyphosate (Roundup | 16- 32 az/acre Apply to early growth stages to plant bolting

= Promax) stages.

fag

a 2,4-D + Glyphosate 1.2 to 1.8 gis/acre Apply to early growth stages to plant balting

- [Recoil) stages. Addnon-lfonicsurfactant @0.32 0z2/gal

= of water or 1 pt/100 gal of water. T
E Pendimethalin (Prowl) | Up to 4.8 pts/acre Apply to early growth stages. Add non-ionic ?
3 surfactant @ 0.32 oz/gal of water or 1 pt/100 S
z gal of water.

=

o

=

o

Photos © Top to Bottom; Steve Dewey, Utah State University, Bugwood.org: Whitney Cranshaw, Colorado S1ate
Unlversity, Bugwood.org; (other 2)Eelly Uhing, Colorado Department of Agriculiere
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1.0 INTRODUCTION

Ecological Resource Consultants, Inc. (ERC) provides the following Wildlife Mitigation Plan (plan) for the
proposed Young Ranch Resource (Project). The Project, which is slated to have an approximate 100-year
lifespan, will be used to supply the Denver metro area and surrounding Colorado and regional markets
with crushed stone and other aggregate products. With the current anticipated upward trend in economic
activity and increasing population of Colorado, the Project will be a necessary resource to supply the
region with a variety of aggregate products that are in high demand now and in the future.

The purpose of this plan is to identify potential wildlife impacts resulting from construction and operation
of the Project and provide a proactive framework to avoid, minimize, and mitigate potential adverse
impacts. Additionally, this plan provides an assessment of current conditions, including a description of
vegetation communities and an evaluation of wildlife habitat and use within the footprint of the proposed
Project. This evaluation is based on local knowledge of Young Ranch and associated landscapes,
interviews with the ranch owner and Central City staff, as well as on-line information about existing
vegetation communities, species activity mapping provided by Colorado Parks and Wildlife (CPW), and
potential federal and state listed threatened or endangered species and/or habitat that could exist on or
immediately surrounding the proposed Project. Additionally, this report contains an evaluation of
potential impacts to wildlife along the Central City Parkway (CCP) corridor which is located immediately
adjacent to the Project. This plan provides a variety of conceptual mitigation recommendations for
preservation and enhancement of wildlife resource at the proposed Project.

Requisite with this plan is the desire by the owners of Young Ranch to allow this Project and associated
development phases to progress with minimal impact to wildlife and natural resources. Additionally,
mitigation measures are proposed for areas north of the Project along the CCP. Currently, there are no
wildlife mitigation measures in place along any portion of the CCP. As such, this plan has been written to
help ensure that long-term Project operations progress in a manner that are ecologically responsible and
consistent with the vision and stewardship goals that Young Ranch has emplaced upon future generations.

The proposed aggregate mining operation is situated along the eastern boundary of the approximately
4,500-acre Young Ranch property. The proposed Project location and Colorado Division of Reclamation,
Mining, and Safety (DRMS) permit boundary are shown on Figure 1. Additional information about the
Project is provided in Section 2.0.

Mining operations will be conducted over five phases starting in approximately 2022 and lasting through
approximately 2120, and as dictated by market conditions. Mining phases are shown on Figure 2. During
the pre-mining phase (~1 yr), access roads will be constructed from the CCP for the processing area and
waste rock landform areas. The drainage area to the east of the CCP will be partially filled in to create a
staging area for crushing/screening, offices (portable trailer), and scales. Existing culverts will be enhanced
to allow for stormwater to pass under the waste rock landform areas. Stormwater for the processing area
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pad as well as Phase | mining stormwater will be collected, and suspended sediments will be allowed to
settle prior to clean water entering the drainages to the east of the CCP.
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Phase 1 mining is expected to last 6 years (~2022-2028). An access road will be developed up to the top
of Phase I. Mining will occur from the top of the Phase | area (~8,300 ft in elevation) down to the Project
entrance (~8,050 ft). A road constructed to the top of the Phase 1 area will be completed along with
entrance and exit ramps into the mine, and roads on the east side of CCP will be constructed that lead to
the Westside Waste Rock Landform with a finished elevation of 7,880 ft. Drilling and blasting will occur
with Phase 1, and coarse material will be stockpiled in the northern portion of the Phase 1 area. Up to
two benches will be worked at any given time during Phase | using a 2:1 slope wall angle. The northern
most slopes immediately adjacent to the CCP will remain undisturbed providing a buffer between the
highway and the Project. Figure 2 depicts the mining phase and affected areas.

Phase 2 mining is expected last 7 years up to approximately 2035 and will consist of permanent processing
facilities installed into the Phase | area. Mining will occur from the top of Phase 2 (~8475 ft in elevation)
down to a finished elevation of 8,275 feet. The east side of CCP will continue to be developed and the
Eastside Waste Rock Landform will be complete to an elevation of 7,775 feet. Figure 2 depicts the mining
phase and affected areas.

Phase 3 mining will last approximately 30 years up to approximately 2065 and will consist of the continued
mining and expansion of the Phase 2 footprint. All stormwater will be directed down drainages towards
the northern extent of a central access gravel road into the Project Area as shown on Figure 2. This internal
access gravel road will be available for use following the completion of Phase 3. The Eastside Waste Rock
Landform will continue to expand with waste rock with a finished elevation of 7,880 feet. The majority of
the southernmost face adjacent to the CCP will remain undisturbed to create a visual and sound buffer to
Interstate 70 (I-70) and to maintain a deed restricted wildlife migration corridor along the south side of
the Project. For all five phases, interim reclamation will occur following completion of each bench using
2:1 reclaimed slopes with a dry rangeland vegetation seed mix. Figure 2 depicts the mining phase and
affected area.

Phase 4 mining is expected last 9 years up to approximately 2074 and will consist of mining the area west
of the internal gravel access road. A new access road will be constructed to the top of Phase 5. Mining will
occur from the bottom of Phase 3 (8,050 ft in elevation) down to a finished elevation of 7,925 feet. The
Eastside Waste Rock Landform will continue to expand further south to an elevation of 8,050 ft.

Phase 5 mining will last approximately 43 years up to approximately 2117 when the Project will be
permanently closed. Phase 5 mining have a finished elevation of 7,850 feet with reclaimed slopes as forest
areas using a 2:1 slope. The majority of the southernmost face adjacent to the CCP will maintain the deed
restricted wildlife migration corridor along the south side of the Project. The Eastside Waste Rock
Landform will be revegetated using a dry rangeland seed mix.

As shown on Figure 2, the two drainages to the east of the CCP will be used as waste rock landform areas
for non-marketable material. Waste rock landform materials will be initially hauled from the processing
area to the landform areas by truck. If feasible, an underpass or large box culvert will be installed for
conveyor access to the waste rock landform areas. The western portion of the waste rock landforms (areas
closest to the CCP) will be developed first and the eastern portion will be developed during Phases 2 and
3.
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Reclamation will occur throughout all mining phases to ensure that vegetation within previously
developed portions of the Project become re-established to provide forage for wildlife. Trees will be
planted on the wetter north and east facing slopes and a dry rangeland seed mix will be used for the south
and west facing slopes. Post-Project topography will include bedrock outcrops and sporadic cliff faces to
mimic the natural landscape. Topsoil will be generated on-site using waste fines from mining and screened
with imported topsoil, as needed, or amended with fertilizer. Hydroseeding will occur on each dump lift
once the next dump lift is initiated as well as on steeper slopes where drill seeding is not feasible. Flat
pads (i.e., processing area) will be revegetated using drill seeding methods during final site reclamation.
Certified weed-free mulch/wood straw will be used to stabilize the soil surface and retain moisture during
germination. Following all five mining phases, the following permanent features will remain: on-site
access roads (per landowner request), and wildlife crossings.



Wildlife Mitigation Plan
Young Ranch Resource

Map Legend
r_' DRMS Permit Boundary
“\ . Gravel Access Road

~_ On/Off Ramp [[% Mine Phase Boundary
4 Waste Rock Landform

Prepared By:
A ERC
2820 Wilderness Place, Suite A

Boulder, CO 80301
(303) 679-4820

ERC #:1290-2104

FIGURE 2. MINING PHASES

WILDLIFE MITIGATION PLAN
YOUNG RANCH RESOURCE PROJECT
GILPIN & CLEAR CREEK COUNTIES, COLORADO




\ﬁ ERC Wildlife Mitigation Plan

Young Ranch Resource

2.0 SITE INFORMATION

The proposed Project is located on the north side of I-70 and east of Idaho Springs in the counties of Clear
Creek and Gilpin, Colorado. More specifically, the Project is located in Section 27, 28, and 29, in Gilpin
County, and Sections 32, 33 and 34 in Clear Creek County, Township 3 South, Range 72 West (latitude
39.75500° north, longitude 105.45222° west). The Project is bordered to the west by undeveloped forest,
CCP to the North, State Highway 119 and undeveloped forest to the east, and CCP to the South. From I-70,
the Project can be accessed by heading west and taking Exit 243 to Hidden Valley, Central City for
approximately 2.5 miles until reaching right-of-way pull out on the west side of Central City Parkway. The
Project is best accessed by parking along the pullouts to the CCP and hiking into the Project. The Project
is predominantly forestland with herbaceous understory. Refer to Figure 1 for a location map of the Project.

The Project comprises approximately 469.7 acres and has an average elevation of 8,100 feet above mean
sea level. Topography across the Project consists of steep, rocky slopes that slope downward toward the
north/south. CCP borders the southern and northern edges of the Project and bisects the eastern portion
of the Project. Two stormwater drainages exist on the northern and eastern portions of the Project (these
will be the site of the waste rock landform areas, described in Section 1.2). Upper portions of these
drainages have been historically disturbed due to the construction of the CCP and contain numerous
quantities of riprap and fill material associated with the parkway. Existing culverts underneath the CCP will
be widened during the pre-mining phase and Phase I. North Clear Creek is located east of the Project and
flows from the north to the southeast. Numerous natural drainages exist within the Project with two
stormwater drainages that divert precipitation and surface runoff from the CCP to offsite locations to the
north, and to the drainages east of the CCP. All drainages located within the footprint of the proposed
Project are intermittent/ephemeral and do not flow year-round. Fountain Gulch, a perennial stream, is
located immediately to the north of the Project boundary and provides a year-round source of water for
wildlife. Overall, the Project is confined and bound by heavily traveled roadways (CCP) and the vicinity of
the Project is largely comprised of fragmented forestlands.

Since opening in 2004, the CCP is a heavily used four-lane highway that provides vehicular access between
Idaho Springs along I-70 and the historic mining town and gambling area of Central City. The highway is
operated and maintained by Central City. The total length of the parkway is 8.4 miles. The CCP begins
near the junction of U.S. Hwy 6 and U.S. Hwy 40 along I-70, and heads north through a series of steep U-
shaped bends through and around the proposed Project. Most of the route is heavily forested; however,
the CCP enters a small valley immediately before Mile Marker 5 where the topography opens and is less
vegetated at that location north to Central City. Wildlife-vehicle collisions are more common in the vicinity
of Mile Markers 1 and 2, as well as within the valley in the vicinity of Mile Markers 4 and 5. Barbed wire
fences are located along the entire stretch of the CCP that traverses through the Project. Further to the
north in the vicinity of Mile Marker 5, the barbed wire fence has been modified slightly to include a small
diameter pipe (~4”) as a top rail, which helps to minimize wildlife entanglement.
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According to the United States Geological Survey (USGS) Gap Analysis Project (GAP) land cover data set,
three primary vegetation communities exist within the Project that can be characterized as Southern Rocky
Mountain Montane Shrubland, Western North American Temperate Cliff, Scree & Rock Vegetation, and
Central Rocky Mountain Dry Lower Montane-Foothill (Faber-Langendoen et al. 2015). The vegetation
communities are summarized in Table 1 as follows:

Table 1. Vegetation Community Distribution Within the Project

Vegetation Community Total Percentage
(Acres)

Central Rocky Mountain Dry Lower Montane-Foothill 270.1 57.4

Southern Rocky Mountain Montane Shrubland 154.6 33.0

Western North American Temperate Cliff, Scree & Rock Vegetation 45.0 9.6

Total 469.7* 100%

*Total acreage of Project within DRMS permit boundary

Central Rocky Mountain Dry Lower Montane-Foothill Forest

This vegetation community generally includes conifer forests, woodlands found in the lower montane to
foothill zones. It is generally dominated by ponderosa pine, Douglas fir (Pseudotsuga menziesii), and
limber pine (Pinus flexilis). Shrub and herbaceous components are widely variable, ranging from taxa found
in the Great Plains mixed grass region to those found across the Northern Rockies region into the eastern
Cascades. Generally, these communities occur in lower montane to foothill settings, or on rock outcrops
in the mixed grass region of the Great Plains. Occurrences are found on all slopes and aspects; however
moderately steep to very steep slopes or ridgetops and plateaus are most common. Within the Project,
lodgepole pine, gamble oak, alderleaf mountain mahogany, mountain parsley, western wallflower
(Erysimum capitatum), and quaking aspen (populus tremuloides) are the common species within this plant
community type.

Southern Rocky Mountain Montane Shrubland

The Southern Rocky Mountain Montane Shrubland is characterized by an open-to-dense shrub layer
typically dominated by Alderleaf mountain mahogany (Cercocarpus montanus), antelope bitterbrush
(Purshia tridentata), and/or gambel oak (Quercus gambelii) and several other characteristic shrubs. The
Southern Rocky Mountain Montane Shrubland is dominant on the southern portion of the Project. The
Southern Rocky Mountain Montane Shrubland is intermixed with wooly cinquefoil (Potentilla hippiana),
cheatgrass (Bromus tectorum), mountain parsley (Cymopterus lemmonii), Indian paintbrush (Castilleja
coccinea), and yucca (Yucca glauca). Tree species within this community include pinion pine (Pinus edulis)
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and ponderosa pine (Pinus ponderosa). This vegetative community is found on the lower slope positions
in montane zones ranging from 4,900 feet to 10,000 feet in elevation. The herbaceous layer is sparse to
moderately dense and dominated by perennial graminoids. Stands may occur on level to steep slopes,
cliffs, escarpments, rimrock slopes, rocky outcrops, and scree slopes. Within the Project, this community
generally includes the southern slopes in the southern portion. This community also encompasses a small
parcel within the Project to the north and northeastern portions.

Western North American Temperate Cliff, Scree & Rock Vegetation

The Western North American Temperate Cliff, Scree, & Rock vegetation community occurs typically within
the right-of-way of the CCP and the unnamed drainages associated with the Parkway. These communities
were likely formed with the construction of the parkway and are characterized by bedrock outcrops,
including cliffs, talus, or scree. The vegetation is highly variable within this plant community type and
consists of a sparse cover of vascular/herbaceous species with a limited cover of lichens, mosses, ferns or
fern allies. Characteristic nonvascular species include lichens of the genera rock tripe (Umbilicaria
esculenta), map lichens (Rhizocarpon ramond), snow lichen (Stereocaulon hoffm), cup lichen (Cladonia P.
Browne), tortula moss (Tortula Hedw.), and racomitrium moss (Racomitrium canescens). Generally, these
areas within the Project are bare of any woody plants, but some shrubs and trees were present and
consisted of lodgepole pine (Pinus contorta), ponderosa pine, and pinion pine.

A map showing vegetation within the Project is provided as Figure 3. Appendix A to this report provides
representative photographs of the vegetation communities and associated habitats within the Project.
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Wildlife utilize the general landscape of the Project in a multitude of ways and occupy habitats within the
Project as areas of permanent inhabitance, seasonal inhabitance, breeding grounds, migratory routes,
foraging, and temporary shelter. Potential wildlife habitat includes the entire Project and adjacent
undeveloped areas.

Historic and current land use associated with the CCP have fragmented the north, east, and south portions
of the Project. However, the west portion is undeveloped and is part of Young Ranch. As discussed in
Section 2.3, three habitat types were observed within the Project and include: Central Rocky Mountain
Dry Lower Montane-Foothill Forest, Southern Rocky Mountain Montane Shrubland, and Western North
American Temperate Cliff, Scree and Rock vegetation communities. The Central Rocky Mountain Dry Lower
Montane-Foothill Forest (57.4%), Southern Rocky Mountain Montane Shrubland (33%), and Western
North American Temperate Cliff, Scree and Rock (9.6%) vegetation types are dominated by native species.
Such lands are altered due to fire regime, fragmentation from roads, development near urban areas,
mining, invasive species, livestock grazing, and other human disturbances (CNHP 2010). Montane foothill
and shrubland can also support large mammals including deer, elk, and black bear. The components of
these vegetation communities provide unique, high quality nesting, foraging, and hunting habitat in the
Project. The Western North American Temperate Cliff, Scree and Rock vegetation land, which is present
across the northern portion of the Project has replaced the native montane shrubland habitat which would
have been historically present in this region. This vegetation community has altered the structure, function,
community composition, and habitat value of land within a minor portion of the Project. Within the Project,
limitations for wildlife use exist due to land use activities such as habitat fragmentation from fences, and
noise disturbances from the CCP.

Local wildlife species that may use this habitat within the Project include moose (Alces alces), hawks
(Buteo sp.), elk (Cervus canadensis), turkey (Meleagris gallopavo), meadow vole (Microtus pennsylvanicus),
mule deer (Odocoileus hemionus), white-tailed deer (Odocoileus virginianus), bighorn sheep (Ovis
canadensis), deer mouse (Peromyscus maniculatus), mountain lion (Puma concolor), western meadowlark
(Sturnella neglecta), garter snake (Thamnophis sp.), barn owl (Tyto alba), and black bear (Ursus
americanus).

2.4.1 FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES

The purpose of this section is to evaluate potential impacts to federally listed Threatened and Endangered
(T&E) as a result of proposed activities associated with the Project. The Endangered Species (ESA) of 1973
was enacted by the United States to conserve T&E species and the ecosystems that they depend on. Under
the ESA, species may be listed as either “endangered” or “threatened”; both designations are protected
by law. The ESA is administered by the U.S. Fish and Wildlife Service (USFWS). The USFWS has developed
Project-specific species lists, available online by request, identifying threatened, endangered, and
proposed species, designated critical habitat, and candidate species protected under the ESA that may
occur within the boundary of a proposed Project and/or may be affected by a proposed Project (USFWS
2022). The species list for the Clear Creek and Gilpin Counties, Colorado has identified the potential for
eight T&E species to be located within the Project.
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Species Not Present

Table 2 below lists federal T&E species that are identified to occur within Clear Creek and Gilpin Counties.
However, these species are not known to exist within or in the vicinity of the Project and/or have specific
habitat requirements (i.e., elevation range, vegetation communities) that are not common in the vicinity
of the Project.

Table 2. Federally Listed Threatened and Endangered Species

Clear Creek and Gilpin County

Common Name Scientific Name Status* | Determination

Preble’s Meadow Jumping | Zapus hudsonius preblei FT NOT LIKELY TO ADVERSELY

Mouse AFFECT

Least Tern** Sterna antillarum FE NOT LIKELY TO ADVERSELY
AFFECT

Piping Plover** Charadrius melodus FT NOT LIKELY TO ADVERSELY
AFFECT

Whooping Crane** Grus americana FE NOT LIKELY TO ADVERSELY
AFFECT

Colorado Pikeminnow** Ptychocheilus lucius FE NOT LIKELY TO ADVERSELY
AFFECT

Greenback Cutthroat Oncorhynchus clarkia stomias FT NOT LIKELY TO ADVERSELY

Trout™* AFFECT

Pallid Sturgeon** Scaphirhynchus albus FE NOT LIKELY TO ADVERSELY
AFFECT

Razorback Sucker** Zyrauchen texanus FE NOT LIKELY TO ADVERSELY
AFFECT

*Status key:

FE — Federally listed as endangered

FT — Federally listed as threatened

**Represents water depletion species. Project is assumed to not constitute a water depletion.

The Project does not contain the specific habitat characteristics necessary to support the species listed
above; therefore, these species and/or critical habitat are not present within the Project. As such, the
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proposed Project should not adversely affect the species, their habitats, or proposed or designated critical
habitats.

The Project is located within the potential known range for the following (Table 3) federally listed T&E
species: Canada lynx, Mexican spotted owl, and the western prairie fringed orchid. Further analysis was
conducted to determine if the species or habitat has the potential to exist within the Project considering
site-specific conditions and characteristics. A brief explanation is provided as to the species life cycle,
habitat requirements and potential occurrence within the Project. The Project is not within designated
critical habitat of any federally listed species.

Table 3. Federally Listed Species Potentially Occurring Within the Project

Common Name Scientific Name Status* Determination
Canada Lynx Lynx canadensis FT NOT LIKELY TO
ADVERSELY AFFECT
Mexican Spotted Owl Strix occidentalis lucida FT NOT LIKELY TO
ADVERSELY AFFECT
Western Prairie Fringed Orchid Platanthera praeclara FT NOT LIKELY TO
ADVERSELY AFFECT

*Status key:
FE — Federally listed as endangered
FT — Federally listed as threatened

Canada Lynx (Lynx canadensis)

On March 24, 2000 the USFWS issued a final rule to list the Canada lynx as a federally threatened species
under the ESA. The Canada lynx range extends from most of Canada and Alaska, which combined,
encompass about 98% of the species breeding range. The contiguous U.S. distinct population segment
(DPS) accounts for the other 2% and includes resident breeding populations in Northern Main,
northeastern Minnesota, northwestern Montana, northern Idaho, and north-central Washington. An
introduced population also occurs in western Colorado, and several other areas may have historically
supported small resident populations (e.g. northern New Hampshire, Isle Royale, Michigan, northeastern
Washington, and the Greater Yellowstone area of southwestern Montana and northwestern Wyoming)
(USFWS 2020). In Colorado, a resident Canada lynx has been introduced in the Southern Rocky Mountains
in areas within subalpine and upper montane forest zones, generally above 9,500 feet in elevation (Shenk
2009). In the upper elevations of the subalpine zone, forests are typically dominated by subalpine fir and
Engelmann spruce. Canada lynx bears one litter per year, between one and four lynx kittens are born in
each litter in May or June. Habitat for the Canada lynx is generally considered to be at higher elevations
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than the Project; and not commonly found utilizing the lower, more open, montane forests and shrublands
within the Project Area. Therefore, activities within the Project are not likely to adversely affect this species.

Mexican Spotted Owl (Strix occidentalis lucida)

On March 16, 1993 the U.S. Fish and Wildlife Service issued a final rule to list the Mexican spotted owl as
a federally threatened species under the ESA. The Mexican spotted owl range extends from Utah,
Colorado, Arizona, New Mexico, and the wester portions of Texas south into several States of Mexico.
However, within this range, the Mexican spotted owl occurs in local areas that contain isolated forested
mountain systems, forested canyons, and steep, rocky canyon lands (USFWS 2013). These areas typically
included parallel-walled canyons up to 1.2 miles in width and include side canyons. An owl site is used by
a pair of adults and used for nesting, roosting, and foraging. Habitat for this species is not present within
the footprint of the proposed Project; therefore, activities within the Project are not likely to adversely
affect this species.

Western Prairie Fringed Orchid (Platantherea praeclara)

On September 28, 1989 the U.S. Fish and Wildlife Service issued a final rule to list the western prairie
fringed orchid as a federally threatened species under the ESA. The western prairie fringed orchid historic
range extends throughout the tallgrass regions of North America. This includes the Dakotas, Nebraska,
Kansas, Oklahoma, Missouri, lowa, Minnesota, and Manitoba. The Mississippi River is the eastern limit of
its range. The western prairie fringed orchid occurs in moist, tallgrass prairies and sedge meadows. In
Colorado, the species relies heavily on the Platte River system. Western prairie fringed orchids begin to
emerge in late May. Plants flower from mid-June in the southern portion of their range to late-July in the
more northerly portions. Plants will display flowers for three weeks with individual flowers lasting for
approximately 10 days. Recruitment is accomplished primarily through sexual reproduction. Plants
require nocturnal fertilization provided by a specific group of moths adapted to harvesting nectar from
the long spur of the orchid (USFWS 1996). Habitat for this species is not present within the footprint of
the proposed Project; therefore, activities within the Project are not likely to adversely affect this species.

2.4.2 COLORADO STATE-LISTED SPECIES

The purpose of this section is to evaluate potential impacts to state-listed species as a result of proposed
activities at the Project. Species identified as state threatened or endangered are protected by the CPW
under Colorado Statute Title 33. State regulations prohibit “any person to take, possess, transport, export,
process, sell or offer for sale, or ship and for any common or contract carrier to knowingly transport or
receive for shipment” any species or subspecies listed as state endangered or threatened. The CPW also
has identified State Species of Special Concern, which are species or subspecies of native wildlife that are
currently vulnerable in their Colorado range and have the potential to become threatened or endangered.
Species of Special Concern are not protected under State regulations but the ‘take’ of individuals and
disturbance of their habitat is strongly discouraged.

All state listed species were screened as potential inhabitants of the Project based on general habitat
requirements and CPW Species Profiles (CPW 2022). ERC evaluated the species listed by CPW as
threatened or endangered that could potentially exist within the Project. All animal species listed above
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as threatened or endangered by the USFWS are also listed by the CPW as threatened or endangered,
respectively, therefore were not duplicated below.

Species Potentially within Range

The following State listed threatened and endangered species are identified to occur within the State (CPW
2022) and may be present within Clear Creek and Gilpin Counties. However, of the state-listed species
below in Table 4, none are listed as either State Endangered or State Threatened and are not statutorily
protected.

Table 4. State-Listed Species Potentially Occurring on the Project

Scientific Name Common Name Status* | Determination
Falco peregrinus American Peregrine SC NOT LIKELY TO ADVERSELY
anatum Falcon AFFECT
Haliaeetus Bald Eagle SC NOT LIKELY TO ADVERSELY
g
leucocephalus AFFECT
3
=
« TV’"P_G”UC"'“S Columbian Sharp-tailed | SC NOT LIKELY TO ADVERSELY
phasianellus Grouse AFFECT
columbianus
Buteo regalis Ferruginous Hawk SC NOT LIKELY TO ADVERSELY
AFFECT
Thomomys talpoides Northern Pocket SC NOT LIKELY TO ADVERSELY
ys taip
macrotis Gopher AFFECT
R
g Vulpes velox Swift Fox SC NOT LIKELY TO ADVERSELY
g AFFECT
S
Corynorhinus townsendii | Townsend’s Big-Eared SC NOT LIKELY TO ADVERSELY
Bat AFFECT
Cnemidophorus Triploid Checkered SC NOT LIKELY TO ADVERSELY
o neotesselatus Whiptail AFFECT
.§
o Fambelia wislizenii Longnose Leopard SC NOT LIKELY TO ADVERSELY
Lizard AFFECT
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Scientific Name Common Name Status* | Determination

Lampropeltis getula Common King Snake SC NOT LIKELY TO ADVERSELY
AFFECT

Leptoyphlops dulcis Texas Blind Snake SC NOT LIKELY TO ADVERSELY
AFFECT

Phrynosoma modestum | Texas Horned Lizard SC NOT LIKELY TO ADVERSELY
AFFECT

*Status Key

SE = State Endangered

ST = State Threatened

SC = State Special Concern (not a statutory category)

2.4.3 COLORADO PARKS AND WILDLIFE SPECIES ACTIVITY MAPPING

The CPW has developed Species Activity Mapping (SAM) which identifies buffer zones and other
distribution data for general wildlife species which is available in Geographic Information Source (GIS)
format (CPW 2022). This mapping provides information on wildlife distributions to public and private
agencies and individuals, for environmental assessment, land management resource planning, and general
scientific research. This mapping provides a broad overview of CPW wildlife species and habitats within
Clear Creek and Gilpin Counties, Colorado. This data was used to broadly identify wildlife species,
movement patterns and habitat use within the generally vicinity of the Site. Some wildlife use areas which
are part of the SAM program do fall within the Site.

Literature review and publicly available SAM data from CPW depict overall range for a variety of species.
These include bighorn sheep, black bear, elk, Canada lynx, moose, mountain lion, mule deer, plains
gartersnake, prairie lizard, plateau fence lizard, prairie rattlesnake, western rattlesnake, smooth
greensnake, terrestrial gartersnake, and wild turkey.

Habitat does exist for larger big game species. Signs of elk, bighorn sheep, mule deer, coyote are present
throughout the Project. Migratory birds such as a golden eagle (Aquila chrysaetos), black-capped
chickadees (Poecile atricapillus), and hairy woodpecker (Dryobates villosus) were directly observed within
the Project, though no nests were observed.

The specific CPW-mapped wildlife use areas or ranges for these species within and around the Project are
summarized as follows in Table 5. Refer to Appendix B for the CPW maps within the vicinity of the Project.

16



A ERC

Table 5. CPW SAM Mapping Summary (see Appendix B for maps)

Wildlife Mitigation Plan
Young Ranch Resource

CPW SAM Layer?

Definition?

Distribution On/Near Project

BIGHORN SHEEP

OVERALL RANGE

The area which encompasses all known seasonal
activity areas within the observed range of a
population of bighorn sheep.

e Overall range mapped across
large portions of Clear Creek
and Gilpin Counties, north of I-
70

SUMMER RANGE:

That part of the range of a species where 90% of the
individuals are located between spring green-up and
the first heavy snowfall, or during a site-specific
period of summer as defined for each Data Analysis
Unit. Summer range is not necessarily exclusive of
winter range; in some areas winter range and
summer range may overlap.

e Summer range mapped as
being the same as overall range
within the vicinity of the
Project. Migration corridors
generally follow an east/west
or west/east direction.

WINTER RANGE:

That part of the winter range of a species where
densities are at least 200% greater than the
surrounding winter range density during the same
period used to define winter range in the average five
winters out of ten.

e Slightly smaller areas than
overall/summer range, and
generally restricted to south-
facing slopes during winter.

population.

SUMMER RANGE:

That part of the range of a species where 90% of the
individuals are located between spring green-up and
the first heavy snowfall, or during a site-specific
period of summer as defined for each Data Analysis

BLACK BEAR
e Overall range mapped across
The area which encompasses all known seasonal majority of the Colorado front
OVERALL RANGE: activity areas within the observed range of a range .
. e Black bear may use portions of
population of black bear. .
the Project area and general
surrounding area.
ELK
The area which encompasses all known seasonal | e Overall and summer range
OVERALL RANGE: activity areas within the observed range of an elk mapped across majority of the

Project area.
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CPW SAM Layer?

Definition?

Distribution On/Near Project

Unit. Summer range is not necessarily exclusive of
winter range; in some areas winter range and
summer range may overlap.

LYNX
' ' ' e Mapped along the higher
Areas having the highest potential of Iynx elevation hillslopes to the north
POTENTIAL occurrences in the state. These areas usually contain and south of the Project area.
HABITATZ: positive, probable, or possible reports. This | e Portion of the Project area
' information was derived from modeling potential along north-facing slopes are
lynx habitat (see footnote for additional information). mapped as having potential
lynx habitat.
MOOSE
The area which encompasses all known seasonal | * Ohverall rar;ge mapp'ed a:cong
OVERALL RANGE: activity areas within the observed range of a the central mountains o

population of moose.

Colorado including the entire
Project area.

SUMMER RANGE:

That part of the overall range where 90% of the
individuals are located during the summer months.
This summer timeframe will be delineated with
specific start/end dates for each moose population
within the state (ex: May 1 to Sept 15). Summer
range is not necessarily exclusive of winter range.

e Summer range mapped along
the central mountains of
Colorado including the entire
Project area.

MOUNTAIN LION

The area which encompasses all known seasonal

e Overall range mapped along
the central mountains of

OVERALL RANGE activity areas within the observed range of a i ) .
. Colorado including the entire
population. .
Project area.
MULE DEER
. . e Overall range mapped
Area which encompasses all known seasonal activity .
. throughout the entire state of
OVERALL RANGE: areas within the observed range of a mule deer

population.

Colorado including the entire
Project area.

SUMMER RANGE:

Part of the Overall Range where 90% of the
individuals are located between spring green-up and
the first heavy snowfall. Summer Range is not

e Summer range mapped along
the central mountains of
Colorado including the entire
Project area.
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CPW SAM Layer?

Definition?

Distribution On/Near Project

necessarily exclusive of Winter Range; in some areas
Winter Range and Summer Range may overlap.

WINTER RANGE

Part of the Overall Range where 90% of the
individuals are located during the average five
winters out of ten from the first heavy snowfall to
spring green-up, or during site-specific period of
winter as defined for each Data Analysis Unit. Winter
Range is only delineated for migratory populations.

e Winter range mapped across
the entire Project area.

Part of the Overall Range where higher quality
habitat supports significantly higher densities than

e Concentration area is mapped
across the central portion of

WINTER surrounding areas. These areas are typically the Project area.
CONCENTRATION occupied vyear-round and are not necessarily
AREA associated with a specific season. Includes rough

break country, riparian areas, small drainages, and

large areas of irrigated cropland.
PLAINS
GARTERSNAKE

The area which encompasses all known seasonal | * Overall range mapp'ed along
OVERALL RANGE activity areas within the observed range of a the central mountains of

population.

Colorado including the entire
Project area.

PRAIRIE LIZARD
AND PLATEAU
FENCE LIZARD

The area which encompasses all known seasonal

e Overall range mapped along
the central mountains of

OVERALL RANGE activity areas within the observed range of a i ) .
. Colorado including the entire
population. .
Project area.
PRAIRIE
RATTLESNAKE AND
WESTERN
RATTLESNAKE
The area which encompasses all known seasonal | * Ohverall rar;ge mapp'ed a:cong
OVERALL RANGE activity areas within the observed range of a the central mountains o

population.

Colorado including the entire
Project area.
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CPW SAM Layer! Definition? Distribution On/Near Project
SMOOTH
GREENSNAKE
The area which encompasses all known seasonal | *® Overall range mapp.ed along
OVERALL RANGE activity areas within the observed range of a the centrz?l mou'ntalns of .
. Colorado including the entire
population. .
Project area.
TERRESTRIAL
GARTERSNAKE
The area which encompasses all known seasonal | * Overall range mapp'ed along
OVERALL RANGE activity areas within the observed range of a the centra}I mou'ntalns of .
. Colorado including the entire
population. .
Project area.
WILD TURKEY
OVERALL RANGE The area which encompasses all known seasonal | e Overall range mapped along
activity areas within the observed range of a the central mountains of
population. Colorado including the
entire Project area.

1 Colorado Parks and Wildlife (CPW) Species Activity Mapping (SAM)

https://cpw.state.co.us/learn/Maps/CPW-Public-GIS-Species-Activities-Definitions.pdf.

Layers and Definitions taken from:

2 potential habitat refers to areas that have been identified by CPW using modeling of possible habitat attributes using vegetation

cover type, elevation, climate, and other site characteristics. Potential habitat does not indicate that species are necessarily
present. Lynx, which are listed as having potential habitat within the Project area, are generally found in moist, subalpine

coniferous forests. These forest types are not present in the Project area.

For the big game species that are likely to migrate through the Project, the Project is not mapped within

the following CPW activity use areas:

Highway Crossing
Production Area
Limited Use Area
BIGHORN Resident Population
SHEEP Migration Corridors
Summer Concentration
Severe Winter

Winter Concentration
Fall Concentration
BLACK BEAR Human Conflict Area
Summer Concentration
ELK Highway Crossing
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Production Area
Limited Use Area
Resident Population
Migration Corridors
Summer Concentration
Severe Winter
Winter Range
Priority Habitat
MOOSE Concentration Area
Winter Range
Highway Crossing
MULE DEER Resident Population
Severe Winter Range

2.4.4 SITE-SPECIFIC WILDLIFE USE OF THE PROPOSED PROJECT

Wildlife can utilize the landscape in a multitude of ways. Wildlife can use specific habitats as areas of
permanent inhabitance, seasonal inhabitance, breeding grounds, migratory routes, for foraging purposes,
as a temporary shelter and as general "open space." General wildlife habitat within the Project consists
primarily of dense forest, rocky shrublands, grass and shrub covered south facing slopes, open meadows,
and intermittent/ephemeral drainages.

Generally, the Project provides adequate year-round habitat for the big game species listed in Section 2.4.3.
The vegetation communities of the Project can provide a variety of wildlife habitat values such as general
foraging areas, refuge, nesting, or movement corridors for a variety of species. The overall quality of the
existing habitat within the Project is good, given the relatively undisturbed nature of the area.

Bighorn sheep are common in the area and most often can be found along the south-facing slopes adjacent
to the CCP and within the Project during the spring and fall (Butler 2020). During the summer, bighorn
sheep are less common and are more likely to be found at higher elevations further away from the Project.
Black bear and mountain lion are common through all areas of the Project; however, CPW SAM data
indicate that the Project is not the location of black bear fall/summer concentration areas and human
conflict areas. According to Butler (2020), most mountain lion and bear are observed along the CCP north
of the Project in the vicinity of mile marker 3 and 4. Elk are ubiquitous throughout, and may use the
Project as general habitat, forage, and cover. No elk migration routes are mapped by CPW SAM for the
Project. According to Butler (2020), most elk are observed north of the Project between CCP mile markers
5and 6.5. However, elk, bighorn sheep, and mule deer may occasionally cross the Project to access water
sources to the north (e.g., Fountain Gulch) and to the east (e.g., spring in unnamed drainage). Mule deer
are commonly observed between CCP Mile Markers .5 and 2 to the south of the Project, and bighorn sheep
are common between CCP mile markers 1.5 and 2 (Butler 2020) within and adjacent to the Project’s south-
facing slopes.

Wetland and riparian areas can provide a variety of wildlife habitat features such as cover, forage, nesting
habitat and can act as a movement corridor for various small mammals, amphibians, birds and reptiles.
The predominant wetland/riparian habitat types within or adjacent to the Site include Fountain Gulch to
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the north, Clear Creek to the east and south, and the unnamed drainage to the east. Wildlife values
associated with these habitats are generally considered higher due to vegetation diversity, cover, refuge,
and a seasonal water source for wildlife. The deep drainages along Fountain Gulch and Clear Creek also
provide a valuable wildlife movement corridor adjacent to the Project due to the structural complexity
including overstory canopy trees, mid-story shrubs, dense herbaceous vegetation, and variable
topography that provides significant cover in an otherwise open and agricultural landscape.

3.0 IMPACT ASSESSMENT

3.1 IMPACTS ON VEGETATION

The Project was evaluated for potential impacts to vegetation communities. Table 6 presents the impacts
from each mining phase on the vegetation communities present within the DRMS permit boundary.
Figures 4, 5, 6, 7 and 8 identify the impacts for each phase, land use class, and vegetation cover type.

Table 6. Impacts to Land Use Class and Vegetation Cover Type within the Project.?

Central Rocky Mountal.n Dry 117 57 15 0.6
Lower Montane-Foothill Forest
Southern Rocky Mountain
Montane Shrubland 0 0 0.1 03
Western North American
Temperate Cliff, Scree and 3.7 1.0 0.1 0
Rock Vegetation

Total 15.4 6.7 17 0.8

Central Rocky Mountain Dry
Lower Montane-Foothill Forest

37.3 1.4 134 4.6

Southern Rocky Mountain
Montane Shrubland
Western North American
Temperate Cliff, Scree and 0 0 0.1 0
Rock Vegetation

24.0 1.3 0.1 0.3

' A Reclaimed slope only
* Flat surface only
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Total

61.3

2.7

13.6

4.9

Central Rocky Mounttam Dry 90,5 101 216 8.7
Lower Montane-Foothill Forest

Southern Rocky Mountain

Montane Shrubland 27:5 19.4 0.1 0.2
Western North American

Temperate Cliff, Scree and 4.6 2.0 0.6 0

Rock Vegetation
Total 12256 315 22.4 8.9

Central Rocky Mountain Dry
Lower Montane-Foothill Forest >33 aL7 291 22.0
Southern Rocky Mountain
Montane Shrubland 8.9 174 0.0 0.5
Western North American
Temperate Cliff, Scree and 0.8 5.5 7.8 1.6
Rock Vegetation
Total 63.0 64.7 36.9 24.1

Central Rocky Mounttam Dry 28.9 453 0 0
Lower Montane-Foothill Forest

Southern Rocky Mountain

Montane Shrubland 26.8 159 0 0
Western North American

Temperate Cliff, Scree and 3.2 0 0 0

Rock Vegetation
Total 58.9 61.2 0.0 0.0
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The Project is located within the CPW mapped seasonal range for mule deer, elk, moose, black bear, and
bighorn sheep (Attachment B maps). The specific CPW-mapped wildlife use areas or ranges for these
species comprise overall/summer/winter range. No CPW-mapped critical winter range, winter
concentration areas, or migration corridors are mapped within the Project. The Project is not identified
within any production areas, severe winter range or priority habitat based on available CPW mapping
(CPW 2020) which are typically considered the highest priority ranges by the CPW.

The identified habitat ranges for mule deer, elk, moose, black bear and bighorn sheep designate very large
regional territories utilized by the identified species. The Site represents only a de minimis portion of some
of these species’ regional habitat ranges. Therefore, mining activities are not expected to negatively
impact individuals or populations of wildlife.

e CPW mapped species, including regional populations of mule deer, elk, moose, black bear, and
bighorn sheep will not likely be impacted as a result of the Project.

e Asshown on Figures 5, 6, and 7, the footprint of the Project is intentionally designed to minimize
the impact to south-facing slopes within Clear Creek County. Two “Deed Restricted Wildlife
Migration Corridors” will be established to allow for populations of big game species to access
the Clear Creek corridor to the south of the Project area. These areas will be permanently set
aside and will remain undeveloped through the life of the Project.

Based upon literature review and an onsite assessment, ERC has determined that some migratory birds
may utilize the Project area, however, are not anticipated to be impacted. Migratory birds are protected
under the MBTA and killing or possession of these birds is prohibited. Proposed activities which will
remove native vegetation, in particular large overstory trees should first ensure that active nests are not
disturbed. Generally, the active nesting season for most migratory birds in this region of Colorado occurs
between April 1 and August 31.

e Migratory birds will not likely be impacted as a result of the Project.

No federally listed threatened and endangered species and/or habitat protected under the ESA were
identified within Project. The vegetation communities within the Project were investigated as potential
habitat for federally listed species. Potential federal listed threatened and endangered species habitat was
found to lack one or more habitat components critical for the federally listed species likely to occur in the
area.

e Federal and/or State threatened and endangered species will not likely be impacted as a result of
the Project.
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As with any Project, potential disturbances from construction, natural habitat loss and increased human
activity can result in increased human-wildlife conflicts, increased mortality, habitat fragmentation,
dispersion of wildlife populations and adjustments in wildlife use patterns. The direct loss of habitat
(vegetation removal) through the conversion of land from forest/shrubland to an aggregate extraction
operation represents the greatest impact of the proposed Project. The proposed Project affects potential
wildlife use within the proposed disturbance areas (e.g. mining phases) for a finite time period. This will
represent a temporary loss of habitat. However, as discussed in Section 1.2 and Section 1.3, mining will
occur in five phases, with reclamation/reseeding occurring between each phase. As shown on Table 6 and
Figures 4 through 8, only a portion of each mining phase will be disturbed. Reclamation and mining will
occur on a bench basis and will be much smaller than the total area of each phase. Thus, it is expected
that wildlife may use portions of the Project that have been reclaimed before the overall operation is
complete. A schematic showing reclamation of the mining benches is shown on Figure 7 below.

Figure 7. Schematic Showing Mining Slope and Reclamation Plan (Source: Greg Lewicki Associates, PLLC).

Catch Bench
Crest-to-crest
50 feet

Pre-mining Surface

A Overall Final Slope 2H:1V
Bench L b ‘ A
Height R ‘
25 feet Y

y

Previous Mining Surface

Safety and Stormwater Berm

Backfill in Process

Backfilled Slopes

Current Mining Surface

M-l X
\
%
S
\

* Half wheel height of largest piece of equipment
Final Pit Floor
Elevation 7850 feet
The proposed Project may have indirect impacts to wildlife use. Increased noise, lighting, human activity
and general heavy construction operations will result in localized dispersion and avoidance of use in the
immediate vicinity of the Project. Subsequently, wildlife movement through the Project to adjacent areas
may be affected by the proposed activity.
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o Disturbance to wildlife is inevitable with any proposed activity, especially in the mountainous areas
of Colorado and Clear Creek/Gilpin Counties. Impacts on wildlife use from the proposed Project
would include direct temporary elimination of potential habitat within the Project area, and
temporary localized displacement associated with additional noise and lighting from the proposed
Project. This localized loss of habitat would not disrupt regional migration or significant movement
patterns and would not threaten the overall health and viability of a species. Nearby lands that
adjoin the Project area are largely undeveloped therefore it is anticipated that local wildlife
(specifically elk, mule deer, and bighorn sheep) would easily adapt to disturbances and find
sufficient habitat to sustain locally displaced species. In the long-term, the proposed Project will be
fully reclaimed at the conclusion of mining which will restore some degree of wildlife habitat over
time, unlike residential/commercial developments which may persist permanently. As stated in
Section 1.3 and discussed above, interim reclamation will be used throughout all mining phases to
ensure that vegetation within previously developed portions of the Project become re-established
to provide forage for wildlife.

4.0 ACTIONS TO AVOID, MINIMIZE, AND MITIGATE WILDLIFE IMPACTS

The following section provides information regarding potential wildlife mitigation options that are
available for the Project. Smart technology (described in Section 4.1), wildlife underpasses, fencing, and
exit ramps are the preferred choice for this Project based on knowledge of known wildlife migration
corridors as well as topographic constraints. It is important to note that at the time of installation and
prior to each mining phase, the best technology will be evaluated (i.e., smart technology vs. underpass).
As described in Section 2 to this report, a variety of wildlife species may occupy the Project, including small
game, big game, and avian species. Generally, the mitigation options provided herein are geared toward
helping to reduce the chance of wildlife-vehicle collisions and enhance the effectiveness of wildlife
movement areas within or adjacent to the Project. As discussed in Section 2.4.4, wildlife movement areas
include seasonal migration paths, winter range, within home range movements, and dispersal movements
between populations. Figures 9 through 13 to this report provides suggestions for the placement of site-
specific mitigation features, including smart technology, wildlife underpasses, wildlife fencing, and exit
ramps. The purpose of these mitigation features is to allow for continued wildlife use of the area during
the life of the Project, while implementing protective measures to help avoid human-wildlife interactions.
Mitigation options shown on Figures 9 through 13 are placed in prioritization areas that are most likely to
see wildlife-vehicle collisions and wildlife movement, as described in Section 2.4.4.

e The goal of the mitigation options shown on Figures 9 through 13 is to disperse big game species
away from the Project by installing smart technology and/or underpasses, wildlife fencing, and
exit ramps at strategic locations where wildlife movements are known to occur.

Wildlife Overpasses

Wildlife overpasses are a habitat conservation practice where structures are designed to allow for safe
passage of terrestrial species over the top of human-made barriers. Of the types of human-made barriers
that penetrate and divide wildlife habitat, roads have been the most widespread and have had the most
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detrimental effects (Spellerberg 1998). Road fragmentation affects wildlife populations by decreasing the
habitat quality and amount, increasing mortality due to wildlife-vehicle collisions, preventing access to
foraging and other resources, and subdividing wildlife into smaller, more vulnerable populations. Generally,
the advantage to using a wildlife bridge would be the potential to place soil and seed native vegetation
along the top, creating a “green bridge” and increasing native plant habitat. Wildlife overpasses and
underpasses should complement one another in that each are utilized to a greater extent by different
species. As examples, mule deer and elk tend to prefer wildlife overpasses, while black bear and mountain
lion generally prefer wildlife underpasses (Huijser 2008). The approach of the grades perpendicular to the
road can be a determining factor in the feasibility of using a wildlife bridge versus a wildlife culvert. Wildlife
bridges are typically less economical to construct than wildlife culverts.

Wildlife Culverts/Underpasses

Wildlife culverts/underpasses (preferred choice for this Project) are a habitat conservation practices where
structures are designed to allow for safe passage of flightless, terrestrial species under human-made
barriers. As with wildlife bridges, wildlife culverts/underpasses should be designed in coordination with
CPW to determine optimal placement along the barrier. Studies have shown that underpasses can
effectively be used underneath a two-lane highway (Western EcoSystems 2011, Capson 2014). Wildlife
underpasses are most effective in conjunction with continuous fencing and berms to funnel wildlife
movement into the underpasses. One advantage to using a wildlife culvert versus a wildlife bridge would
be the opportunity to tie wetland and water drainage Projects into wildlife culvert Projects. Another
advantage would be that wildlife culverts are more economical of the two. A disadvantage to using wildlife
culverts is the possibility of snow and ice buildup, which can reduce the effectiveness of the underpasses.
Wildlife culverts should be constructed in a manner where wildlife does not feel confined during use
(Western EcoSystems 2011, Capson 2014).

Game Cameras

Game cameras should be installed at each wildlife culvert and bridge to determine the effectiveness of
those mitigation measures and determine the needs around scheduled maintenance, sediment and/or
snow and ice removal. Monitoring is a valuable tool to evaluate the use of underpasses and overpasses
(Western EcoSystems 2011). Game cameras are a minimally disruptive means of observing wildlife and
functional capacity of wildlife mitigation measures. Game cameras also provide a less invasive method of
observing sensitive and protected species in the area than human observation. Cameras as a detection
method allows for the possibility to alert wildlife managers of potential conflicts when they arise.

Wildlife Guards

Wildlife guards are metal grids placed on the ground (usually over ditches) with openings designed small
enough to allow vehicles and pedestrians to pass over, and large enough that wildlife is unable to. Wildlife
guards are similar to cattle guards, although they are generally at least twice the width of a standard cattle
guard in order to accommodate for certain deer and pronghorn species’ ability to jump over greater
distances (Reed et al. 1974). Wildlife guards should be placed at all access roads onto the highway corridor
to reduce wildlife accessibility. A disadvantage to the installation of wildlife guards is that they may be a
potential hazard to cyclists and pedestrians (Peterson et al. 2003).
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Wildlife Escape/Exit Ramps/Slope Jumps

Wildlife escape ramps are one-way passages designed to move wildlife out of areas that are detrimental
to wildlife and human use, such as a roadway. Wildlife ramps can be designed in a variety of sizes and
constructed with a variety of materials. Large ramps are considered the most effective but also the most
expensive measure to escape from highway corridors (Dodd et al. 2007, Gagnon et al. 2009). These ramps
are generally constructed with raised retaining walls of either pressure treated planks or concrete walls on
footers. Ramps are typically built on relatively level terrain with a wall erected up to 6 feet, behind which,
fill is used to create a sloping ramp on the fenced corridor side of the fence. An opening in the fence allows
animals to jump out and down off the ramp yet prevents them from jumping up and breeching the corridor.
Perpendicular wing fences help facilitate animals slowing down and seeing the opening in the fence
through which they can escape the fenced corridor (AZDOT 2019). The smaller, scaled-down ramps are
both functionally and cost effective, and thus increase their application under limited budgets. An escape
ramp design constructed from anchored gabion baskets have also been used in the western U.S. (Bristow
and Crabb 2008). This escape ramp design provides yet another cost-effective alternative to expensive
full-sized ramp designs. Due to their lower cost and increased potential for application, along with their
demonstrated effectiveness elsewhere (Hammer 2001), these small escape ramp designs provide a viable
and preferred option to larger, more costly ramp designs. Slope jumps are an inexpensive measure for
wildlife escape within a fenced/bermed corridor. Along the fencing an eight to twelve-foot section of the
fence is lowered approximately to 4-5 feet above the ground with the down slope away from the highway.
The shorter section of fencings creates an opening wildlife can identify and jump through onto the
downslope. The gradient of the slope needs to be so that entry into the corridor from the downslope is
not possible. Existing and future bridge abutments create a natural drop when complemented with wildlife
fencing.

Wildlife One-Way Gates

The earliest reported application of escape measures were one-way gates with spring loaded metal tines
(Reed et al. 1974). These one-way gates have been widely applied in the western U.S. and Canada,
including along State Route 260. Gates are typically installed in the fence at fence offsets so that animals
that travel along the fence encounter and thus pass through them, exiting the corridor. However, it has
been reported that mule deer in Utah used earthen escape jumps 8 to 11 times more frequently than one-
way gates (Hammer 2001, Bissonette and Hammer 2000). Although earthen jumps are considerably more
expensive than one-way gates, it has been found that they were considerably more cost effective than
one-way gates, when considering reduced incidence of wildlife-vehicle collisions associated with fenced
corridors with ramps. Given the comparative reduced efficacy, one-way gates should be considered as a
lower priority option for a wildlife escape measure from fenced corridors even with their relatively low
cost and ease of installation.

Right-of-Way Vegetation Management

Increasing and enhancing lines of sight between motorists and wildlife would reduce incidents of wildlife-
vehicle collisions. Improved visibility can be facilitated by removal of vegetation and maintenance of grass
and herbaceous plants. Grasses and herbaceous vegetation are a food source for ungulates in a forested
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environment and may be an attractant (Rea et al. 2003). The creation of open habitat could reasonably be
a deterrent to smaller animals such as birds and butterflies, increasing the barrier effect of roads. A
roadside vegetation management plan should be designed with small animal habitat, visibility, and
reduction of wildlife-vehicle collisions in mind.

Wildlife Safe Fencing

Wildlife safe fencing is an important component in mitigation design for highway corridors and mining
activities. All fencing that are problematic for wildlife including loose wires, barbed wires, wires spaced
too closely together, and fencing that lacks the appropriate number of breaks, crossings, and wildlife
escape ramps in the instance of road corridors. Mitigating wildlife-vehicle collisions at the ends of wildlife
fencing is an important component to reducing conflicts along gaps in corridor barriers. Wildlife warning
signs, ending the fence near the road, boulder fields between the fence and road, wildlife guards across
the road, electric mats embedded in the road surface, and strategies that allow for better driver visibility
such as ending fences on straight highway sections or with increased lighting are all effective mitigation
strategies for reducing collisions (Huijser et al. 2008).

Earthen Berms

Earthen berms should be placed strategically to complement wildlife safe fencing that would help to funnel
wildlife to the designated road crossings (overpasses and underpasses). Berms should also be used
alongside wildlife safe fencing to encompass the entire mining operation minimize conflict between
wildlife and human operations. Earthen berms can be installed or retrofitted along wildlife underpasses
with ledges to encourage tunneling by mid-size mammals and amphibians of varying sizes (Veenbaas et al.
1999). Additional benefits to installing berms parallel with road corridors is the reduction of traffic
disturbance and noise to the surrounding habitat, while also enhancing roadside snow drift controls.

Avoid Impacts to Riparian and Other Important Wildlife Corridors

Riparian and other important corridors should be preserved and protected to the greatest extent
practicable. Riparian corridors are unique habitats that provide critical habitat and migration pathways for
a variety animal species. Other important wildlife corridors may be considered in the placement of wildlife
crossings and reducing impacts. For example, Canada lynx (Lynx canadensis), an endangered species,
prefers to travel along ridges and saddles within tree cover through the mountains (Koehler 1990). A
minimum of a 50 buffer, extending from the riparian corridor edge (not just the wetland buffer) should be
established and maintained. Preserving movement along these corridors would be essential for optimizing
wildlife crossing effectiveness.

Problem Species Management

Right-of-way corridors and lands in and around mining activities should be routinely maintained to prevent
the establishment and spread of noxious weeds. Disturbed lands should be temporarily or permanently
reclaimed with appropriate native species to provide competition for invasive plant species. Impacts from
problematic animal species should be considered during construction and maintenance efforts. For
example, the mountain pine beetle (Dendroctonus ponderosae) is a native Colorado bark beetle that
predominately infest ponderosa pine (Pinus ponderosa), lodgepole pine (P. contorta), and limber pine (P.
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flexilis). Eventually infestation can lead to the death of the host tree and become a hazard to the roadway,
mining operation, or other mitigation structures. Management may include removal of infested trees,
using trap trees, solar treatments, pesticides, or pheromone packets (Leatherman et al. 2011).

Avoid Construction Operation during Nesting Season

Locally, mining operations may cause severe displacement of terrestrial species causing stress to be placed
on adjacent lands. Mining operations being performed outside of the nesting season for a bird species
may mitigate disruptions and reduce overall displacement. No new mining areas should be opened during
the active nesting season. Rearing young requires intense energy expenditure for the parents and is a
highly vulnerable time for offspring bound to the nest. Implementing CPW buffer recommendations during
construction and maintenance may help to eliminate destruction of or disturbance to active nests (CPW
2020).

Minimize Artificial Light Use at Night

Artificial lighting at nighttime in and around mining operations and roadways has a detrimental effect on
wildlife and should be minimized to the greatest extent practicable while maintain safe operations.
Artificial light disturbs sleep cycles (Raap et al. 2015), interrupts predation activities (Rich et al. 2006), and
influences plant-animal interactions (Bennie et. al 2015). Non-essential nighttime lights should be turned
off during non-operating hours and lighting should not spill off site to avoid unnecessary nighttime wildlife
disturbance. Lighting should not extend into riparian or other important wildlife corridors.

Increasing Wildlife Signage, Controlling Traffic Volume, and Speed

Strategically placed wildlife warning signs have shown to increase motorist’s alertness while driving
through highway corridors. Flashers should be installed to wildlife signage and triggered at dawn, dusk, or
throughout the night depending on the site-specific placement. Automatic speed cameras are an effective
tool in speed reduction and vehicle collision reduction (Decina et al. 2007). A systematic review of the
effectiveness of speed cameras showed a reduction in vehicle speed by an average of between 1-15%, a
reduction in the proportion of vehicles violating the speed limit by 14-65%, a reduced total of crashes by
8-49%, and reduced fatal and serious-injury crashes 11-44% (Wilson et al. 2010). Traffic volume and speed
are contributing factors to wildlife road mortality. This relationship is not necessarily linear and can vary
by species (Charry et al. 2009). If it is known when traffic and wildlife will interact over a specific period,
temporary mitigation measures that reduce traffic or slow vehicle speeds may be useful. Traffic calming
measures may also include increased human enforcement in speed reduction zones, use of speed bumps,
and road design measures. Speed limit reduction could be implemented during night-time or seasonally
for migration events. Digital signage with variable speed limit controls would allow for ease in
implementation.

Smart Technology

Smart technology is being considered at several locations for the Project. At the time of installation and
prior to each mining phase, the best technology will be evaluated (i.e., smart technology vs. underpass or
combination). Smart technology may include a variety of options discussed above or a combination of
mitigation options that best suit the type of species where mitigation is warranted. For example, fencing
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in combination with crossing structures (underpass, exit ramp, etc.) may be the most effective system for

terrestrial wildlife. It may also be determined that at-grade wildlife crossings provide more benefit versus

grade-separated wildlife crossings (i.e., underpass/overpass), especially in areas where topography may

constrain the placement of underpasses. Due to topographic constraints or other factors, underpasses

may not be the best choice for wildlife. Smart technology may also include future technology yet to be
designed (i.e. remote sensing, wildlife detection systems, etc.).

Table 7 below provides a summary of potential mitigation options for the Project. Additionally, Figures 9

through 13 provides priority areas within and adjacent to the Project where certain mitigation options are

recommended. The mitigation areas shown on Figures 9 through 13 are the locations most likely to have
either wildlife-vehicle conflict and/or wildlife movement.

Table 7. Mitigation Action Summary Table

Action

Intended Effect

Potential Concerns

Wildlife Overpasses

Create safe passage for wildlife

species human made
barriers. Allow for additional native

plant habitat creation.

across

May aid in the spread of invasive
species, fire, parasites, and
pathogens. Cost can be prohibitive.

Wildlife Culverts/Underpasses

Create safe passage for wildlife

May aid in the spread of invasive

measures/maintenance needs.

(preferred choice) species across human made | species, parasites, and pathogens.
barriers. Could be in conjunction | Maintenance may be required to
with wetland and stream | remove ice and snow build up.
preservation Projects.

Game Cameras Document effectiveness and | Observation is limited to mid-size to
utilization of mitigations | larger animals and by camera angles

Wildlife Guards

Prevention of wildlife from entering
on access roadways into fenced
highway corridors and mining

operations.

Hazardous to cyclist and pedestrian.

Wildlife Escape Ramps/Slope
Jumps

Allow for wildlife that have entered
onto fenced highway corridors to
exit.

Relative cost to one-way gates. Slope
jumps require specific topography to
be effective.
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Wildlife One-way Gates

Allow for wildlife that have entered
onto fenced highway corridors to
exit.

Limited relative efficacy to escape
ramps.

Vegetation Management in the
Right-of-Way

Increase visibility along roadways to
allow for wildlife and motorist early
detection of one another. Reduce
spread of invasive plant species.

Sustained seasonal maintenance.

Wildlife Safe Fencing

Funneling wildlife towards crossings
and preventing wildlife from
entering highway corridors and
mining  operations. Preventing
human-wildlife conflicts.

Some maintenance required to
prevent loose wiring and contiguous

effectiveness.

Earthen Berms

Funneling wildlife towards crossings
and preventing wildlife from
entering highway corridors and
mining  operations.  Preventing
human-wildlife conflicts. Increasing
snow drift barrier protection and
low-cost noise reduction

Could create a visual barrier for
motorists when wildlife is behind the

berm within the highway corridor.

Avoid Impacts to Riparian and
Other Important Wildlife
Corridors

Protects critically
wetlands, streams,
habitats, and riparian and other
site-specific dependent species.

important,
corridor

Initial construction costs may be
increased.

Problem Species Management

Enhance native habitat disturbed by
highway corridors and mining
operations, reduce tree fall danger,
mitigate fire danger potential, and
reduce mitigation measure damage
costs.

Sustainable seasonal maintenance.

Avoid Construction Operation
during Nesting Season

Reduce impacts during energy

intense rearing process to birds

Limited season without potential for
snow and ice during construction.

Minimize Artificial Light Use at
Night

Reduce detrimental effects of
artificial lighting on wildlife and

plant-wildlife cycles.

Reduce visibility dependent safety
measures.
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Increasing  Wildlife  Signage,
Controlling Traffic Volume, and
Speed

Increase motorist alertness, reduce

vehicle speeds, and increase
available reaction times for
motorists.

Flasher and lighting around signs may
increase  light  pollution along

roadways.

Smart Technology

Create safe passage for wildlife
species across human made
barriers. Incorporates a variety of
mitigation options that best suit the
Project. Allows for the use of future
technologies (i.e., remote sensing,
wildlife detection systems, etc.)

No Concerns
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5.0 SUMMARY AND PROJECT SCHEDULE

Providing big game animals with safe opportunities to cross roadways and disturbed areas can greatly
reduce potential impacts of roadways, open pits, processing areas, and disposal areas associated with the
Project. To ensure effectiveness, mitigation measures should be placed in locations where animals
naturally approach and cross certain areas. Design-based mitigation should consist of minimizing barriers
to lessen the impact of at-grade crossings or providing structures for above- or below-grade crossings while
using barriers to reduce at-grade crossings. Additionally, habitat management (i.e., revegetation) near
suspected migration routes or seasonal ranges within the Project (i.e., south facing slopes for bighorn
sheep) may help reduce crossing rates in high disturbance areas. The following provides a generalized list
for consideration.

1. Berms and fencing. Tall earthen berms with native vegetation should be placed strategically around
Project area in effort to reduce visual disturbance and noise. Wildlife-safe exclusion fencing should
also be considered to surround the active work zones to discourage wildlife access thereby minimizing
human-wildlife conflict with operations. Fencing should be eliminated in non-active work zones to
promote wildlife use.

2. Mitigation Project Locations. As shown on Figures 9 through 13, there are numerous locations within
the Project where underpasses, exit ramps, or other structures may be placed to promote wildlife
movement through the Project. To identify the location of these features, habitat suitability or areas
where animals are likely to concentrate should be the primary indicator of crossing activity. Consider
how landscape structure (i.e., steep slopes, natural barriers, etc.) interact with habitat suitability to
increase the level of use an area receives wildlife. Additionally, the type of mitigation being installed
will be re-evaluated during each phase.

3. Phased mining approach. As discussed in Section 1.2 and Section 3.5, mining will occur in five phases.
Interim reclamation will occur between phases, allowing potential wildlife habitat to become re-
established prior to the completion of overall mining activities. Reclamation should be completed as
soon as possible with each phase. This will allow potential wildlife use on portions of the Project
during the operating period.

4. Weed Control. All disturbed and non-disturbed lands should be routinely maintained to prevent the
establishment and spread of noxious weeds. Any non-active disturbed lands should be temporarily or
permanently reclaimed with appropriate native species.

5. CCP Wildlife Signage. Upon further discussion and approval from Central City Parkway management,
additional wildlife caution signs may be appropriate in the vicinity of the Project along the CCP to warn
motorized vehicles and minimize wildlife collisions.

6. Employee Education. Project employees should be educated on the sensitivity of wildlife harassment
in the area.

7. Secure Dumpsters and Debris. All dumpsters and debris should be contained in wildlife safe
containers from not only bears but also birds and small mammals.

8. Final Reclamation. The final reclamation plan is essential to ensure only temporary disturbances occur.
The reclamation plan should consider reestablishment of appropriate native species and local habitat
communities. Upon reclamation the area should be reopened for wildlife use and general open space
to minimize long-term regional impacts to wildlife. The seed mix chosen for revegetation of the
Project should be selected to establish a diverse, effective, and long-lasting vegetative cover that is
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capable of self-regeneration without continued dependence on irrigation, soil amendments or
fertilizer, and provides equal or better coverage than the existing vegetation of the surrounding area.
Plantings should be limited to grasses, forbs, and trees that are well-suited to the Project considering
the soils and climate. The overall goal (and it is anticipated) that revegetation of the Project will
provide better forage/habitat for wildlife versus existing conditions, which are degraded and
overgrazed (i.e., poor quality habitat).

9. Traffic Control. Posted speed limits should be observed and slow down lanes will be installed at the
Project entrance (CCP on/off ramp) to enhance safety. During mining operations, truck operators
should be advised of potential wildlife hazards. Additional wildlife signage will be placed along the

CCP.

As shown on Figures 9 through 13, proposed mitigation options will be installed that are unique and
tailored to each mining phase. Additionally, mitigation options will be installed on portions of the CCP
north of the Project (between mile markers 4 through 6). No wildlife mitigation is currently present along
the CCP. The locations of these mitigation options have been selected at each location based on local site
knowledge, topographical constraints, knowledge of wildlife movement/migration routes, as well as
overall habitat considerations. Additionally, the Deed Restricted Wildlife Migration Corridor has been set
aside along the southern Project boundary. This migration corridor will provide a permanent migration
corridor for bighorn sheep (and other wildlife) during the life of the Project.

Table 8 below provides a summary of the mitigation options that will be installed during each phase of the
Project. It is important to note that at the time of installation, wildlife crossings will be re-evaluated to
determine the appropriate type of technology (i.e., Smart Technology).

Table 8. Mitigation Installation Schedule

Pre-Mine/Opening: 1 year

o Install wildlife crossing signs along CCP, install wildlife monitoring cameras at selected
locations (locations TBD)

Phase 1 (Figure 9): 6 years

o Install wildlife fencing along Phase 1 portion of the CCP immediately north and south of
the on/off ramp to the mine entrance

Phase 2 (Figure 10): 7 years

Install smart technology/underpass?! wildlife crossing C1

Install smart technology wildlife crossing C1, C2 and C3
Install wildlife exit ramps E1 and E2
Install wildlife fencing along CCP from Phase 1 area past Phase 2 to CCP mile marker 5.

Phase 3 (Figure 11): 30 years

Install wildlife fencing from CCP MM 1 to the central access gravel road.

Phase 4 (Figure 12): 9 years

Install smart technology wildlife crossing C4 along internal gravel access road.

Phase 5 (Figure 13): 43 years

o Continue wildlife monitoring at appropriate crossings.

1Crossings where both smart technology and/or an underpass is proposed will be re-evaluated prior to each mining phase to
determine which technology will be used.
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Appendix A. Photographs showing characteristics of habitat identified within the Project Area.

Photo 1. Overview of upland vegetation near the central portion ~ Photo 2. Overview of upland vegetation and topography of the
of the Project Area, west of Central City Parkway. central portion of the Project Area, west of Central City Parkway.

Virg: . &

Photo 3. Typical understory throughout the Project Area. Photo 4. View east of the Southern Rocky Mountain Montane
Shrubland vegetation community within the southern portion of

the Project Area.

Photo 5. Overview of northern drainage in the north-central Photo 6. Overview of north central portion of Project Area,
portion of the Project Area. south of Central City Parkway. Central Rocky Mountain Dry
Lower Montane-Foothill Forest vegetation community.



S i o -5 = >
Photo 7. View east of eastern portion of the Project Area. East  Photo 8. View west of the Southern Rocky Mountain Montane
of Central City Parkway Shrubland vegetation community within the western portion of
the Project Area.

Photo 9. Overview of the Western North American Temperate  Photo 10. Overview of the Western North American Tmperate
Cliff, Scree, and Rock Vegetation community. Cliff, Scree, and Rock Vegetation community.
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Colorado Parks and Wildlife (CPW) Species
Activity Mapping (SAM) Maps by Species
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