Got Pests?
IPM is the "more sustainable” answer

e Gary Fish
e State Horticulturist

e Maine Department of Agriculture,
Conservation & Forestry

e gary.fish@maine.gov
e 207-287-7545




Use IPM!

Integrated Pest Management

e Good horticultural practices
— Select right plants for right places

— Choose pest-resistant, disease-resistant
cultivars

— Provide optimal fertilizer, water
e Discourage pests:

rotation, plant spacmg
Encourage natural enemies
— Spare the sprays

— Diverse plantings, including season-long
offering of plants with flat, open flowers.

Know your enemy: identify pests and “good
bugs




Look at the big
picture

, Make plans to
" manage specific
problems




Begin by sketching a map of your yard. Label it with )
the names of the weeds you find and their locations. PROBLEM: Dandelion (Taraxacum officinale) scattered

throughout the lawn.

SOLUTION: The best solution for dandelions is to learmnto
enjoy their presence, or you can hand-pull them using a
dandelion weeder.

Once you assemble this information, you can do some
research and make decisions about how and when to
control the weeds in your garden,

PROBLEM: Crabgrass (Digitara spp.) and prostrate
knotweed (Polygonum aviculare) in the childrer's play area.

SOLUTION: Define the edges of the area and add a deep
layer of sand or mulch. It will keep weeds down and provide
a good playing surface for children.

PROBLEM: Spurges (Euphorbia spp) and goosegrass
(Eleusine indica) in the area next to the driveway where the
car backs up when leaving the garage.

SOLUTION: Thesa plants are indicators of compacted,
dry soil with low fertility. Either pave the area or stop
driving over it and turn it back into lawn by aerating
fertilizing, and seeding.

PROBLEM: Hairy bittercress (Cardamine hirsuta) and
shepherd's purse (Capsella bursa-pastons) in the garden
beds around the house.

SOLUTION: These are both winter annuals that prefer
moist, shady spots and cool weather, so watch for them

during the fall, winter, and spring and hand-pull them
» before they set seed.
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PROBLEM: Canada thistle (Cicium a rvense) on the edge of
a mulch bed at the base of a tree.

SOLUTIOM: This has probably come over from the meadow
on the other side of the driveway. It is an imvasive plant that
can be hand-pulled when young. Monitor for seedlings in
the garden and pull them immediately.



Right plant, right place, right
purpose

«» Choose plants based on
the site conditions not just
for their color

4

» Select plants that thrive
under existing conditions
rather than trying to alter
the conditions to meet the
needs of a plant

4

- Minimize disturbance of the
existing landscape
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Site conditions are key!

<« light availabllity, intensity and
duration (full sun to deep
shade)

= water availability, salt water
Intrusion or spray e

» exposure to wind and
temperature extremes

<« soll type, drainage,
compaction

» hardiness zone
+ competition from existing
vegetation

= below ground conditions in
urban sites
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Native Plant Trust DONATE JOIN

GO BOTANY CONSERVING NATIVE PLANTS FOR YOUR GARDEN LEARN VISIT SUPPORT RESOURCES + PRESS ABOUT US

Additional Information

Welcome to Gakn Plant Finder! . 2"".“‘ Ecoregions,
- | ultivars and More
Here you can discover plants native to New

England that will thrive'in yB'hr garden and meet
your needs.

Search for plants by name using "quick search,’ or narrow your results based on plant type, flower color, New England Level 3 ecoregion, exposure, moisture, bloom season, and even cultivation status.

Specify whether to show results that meet all or any of your search criteria by toggling the box at the bottom of the page. You can also use our search tool to access information about the full range of
plants sold at Garden in the Woods and Nasami Farm.

Check out our Important Definitions page to learn more about ecoregions, cultivation status, and why certain plants are included in this database.

Note: This site is still under development, and is being regularly updated and improved to make it a more comprehensive resource. To alert us of site functionality problems, please contact
ulorimer@nativeplanttrust.org .

https://plantfinder.nativeplanttrust.org/Plant-Search




#1 Killer of grass




* According to NASA's Ames
Research Center:

— 50, 000 square miles of the
continental US is covered by
lawn

— There is 3 times as much
irrigated grass as irrigated
corn.

— Turf is the most widespread
irrigated crop.



Use site appropriate, non-
invasive plants

<+ Native plants are often
well adapted
— Fewer problems, less work, _ _
more rewards, but all are Wild Columbine

NOT problem free, e.g.,
viburnums, birches

<« |nvasive plants are easy
to ?row but crowd out
native vegetation

— Our local forest habitats
are changing rapidly

— Invasive plants can ruin
] wildlife hgbitat

— Invasive plants harbor
l more infected deer ticks

Paper Birch



Pretty ornamentals? Or Pests?

Japanese Barberry Oriental Bittersweet



Why are invasive plants bad?

—
[ ] Ru in Wi I d I ife h a b itat | Invasie-Plants-and-Maine's-EcoIogical-Puzzleﬂ

lNhat-dD—plams-like-'ﬁ'inwon-ldrg’-Normymaple,-burnirg-bush-and-
Japanezs-barberry-haveincommon? They-aredong-standing-favorites-in
urban-and-subur] landscapes; they- grow-easily-and-they-provide-
beautiful- redor-purple-foliage-all-yeardong-or-in-the fall.- Thoze-are their-
positive-attributes. - Unfortunately-they-allthave become-invaders-in-our-
forests, -on-our farms-andin-our-naturalareas. Each-has-now-been-
clazsified-as-“invasive.”q

I ire-plants Jik e-pi that-just- don't-fit-right-in-Maine’s-
ecological puzzie.-By-crowding-out-native- plants- they-Jeave- holes-in-the-
food-web-and-can- excluds-other-pieces-of the puzzle-which- create-sven-
larger-gaps. These-gaps-inthe food- web- can-cascade-and- eliminate- the-
food-source-for-otherspecies- like-caterpillars; an-essential-food-for-bakey-
birds.-Maine’ schickadees-depend- upon- caterpillars-to- provide-their-
nestlings- with- protein-to-grow-and-develop- into-adufthood.- 1

* Prevent forest regeneration

s, -allthis- can-happen- just- beca use-we-decide-
‘to-plant-an-invasive-species-into-our-landscape.

= Disrupt recreational activities

Insome-of- Maing’zfo itire-forest-floor-i ith-plants- ke
lapanese-barberry-with-its-many-needle-like-spines.-Although- white-tailed- deer-seem-to-
eatalmaost-any-plant,-they-do-not-like Japansse-barberry. -The-barberriss create-a food-
desertfior-deer-and-open-large-holes-in-the-scological puzzie. 9

So-what-iz-a-gardensrto-do?q

There-are-many-alternative-plants-that- provide-equal-or-better-aesthetic- characteristics-in-
ourlandscapes.-Some-are-Maine-natives that-fit- perfecthy-in- our-2cological puzzle. Others-

= Change soil chemistry e

w#—& Forgo-planting-a-'Crimson-King"- Norway-maple.-instead, -3 pprecia te-the- brilliant-
fall-color-of an- autumn-Blaze’-Freeman’s:maple-or-thestately-character-ofa-
European-copper-beech;-org

w—s Enjoy-thefruitful- antioxidant rewards-of a-highbush- blusberry-ora-red.
chokeberry-inplace-ofthe-food-desert-created-byJapanese-barberry; org

#—= Makewreaths from-winterberry-instead-of the-treechoking- Asiatic. bittersweet- t

= Cost billions of dollars et ———— .

Planting-well- behaved non-native- 3 nd-native-plants-helps- keep-Maing’s-ecological-
puzzle-together - This- complete- picture- is-essential-to- the-survivalof-many-species we-

t o c o n t r o I love-and-depend-upon.- Help-keep the- puzzie- whole-and-choose-to-exdlude-invasive-
plants-from-your-garden.q

Starting-fanuary-1,-201E-Maine-will- prohibit- the-z3le-of 334 i restrialplants. - Forth lete- list-of-
prohibited- plants-and-more-information-on-grestaternatives, -goto-maine.gov/hort-or-scan-the- QR-code- below. 1

Invasive




Our top 8 invasive plants no longer
being sold by nurseries and box stores

* Burning bush
* Japanese barberry

+ Asiatic bittersweet

+ Norway Maple (including
Crimson king)
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(Euonymus alatus

Burning bush
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Branching shrub
can grow to over
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Tolerates sun and
full shade

Opposite leaves
Moist to wet soils
Winged twigs




Alternatives

Virginia sweetspire
(Itea virginica)

UGA2100020

Highbush blueberry

(Vaccinium corymbosum)
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Arching shrub of forests
and edges

Shade tolerant

Can grow to 5’ tall x 5’
wide

Densely thorny twigs
(“barbs”)

Oblong red fruits hang
below stems

Ticks!!!




Alternatives

Red Chokeberry (Aronia arbutifolia)
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Norway l\/\aple (Acer platanoides)
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Canopy tree

Widely planted
street tree

Leaves similar to
sugar maples

Broken leaf stem
has white, milky
sap, unlike native
maples




Alternatives

UGA0008379

Red Maple (Acer rubrum) Sugar Maple (Acer saccharum)



Asiatic Bittersweet

+* |dentification

* Bright orange/red fruit borne
along the stems

« Alternate leaves (yellow in fall)

* Roots are bright orange
* Spread

* Large # of seeds

* Bird dispersed

* Suckers and fragments



* Can strangle or weigh down a

mature tree

der forest canopy

* Favors open areas but will
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NATIVE Look-A-Like

American
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Alternatives

=\ o 5 .
Trumpet Creeper (Campsis radicans) Winterberry (llex verticillata)




Euonymus fortunei
Wintercreeper

EddMapS Photo



Alternatives

Cape May Warbler

Both are
great for
many bee
species

* NCSU-Katflleen Moere

Virginia creeper (Parthenocissus quinquefolia) Partridge berry (Mitchella repens)




Phalaris arundinacea
Variegated ribbon grass




Alternatives

Silver spotted skipper

Photo by R.M.
Gobeil.

Both are
great for
bird nest
material

NS

/

England Wild Flower Societyr.

Switchgrass (Panicum virgatum)

i

Paradoxical grass
moth

Copyright © 2011 Richard Wolfert

Phish Photography

Purple lovegrass (Eragrostis spectabilis)



https://bugguide.net/user/view/13147

European Mountain-ash

Gary Fish, Maine DACF



Alternatives

Bohemian waxwings

“Phish Photbgraphy. 29

American mountain ash (Sorbus americana)

Both feed
many
birds and
small
mammals

Red-banded hairstreak

Cockspur hawthorn (Crataegus crus-galli)
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Pyrus calleryana
Callery “Bradford” Pear

Britt Slattery, US FWS



Alternatives

Bumble bee

Both feed
many
birds and
small
mammals

Canada serviceberry (Amelanchier canadensis ) Pagoda dogwood (Swida alternifolia)



Preventing invasive plants

\

= Don’t plant them!

= Clean off equipment, clothing

and footwear

= Minimize soil movement and

disturbances



Don’t buy or plant —illegal to import
or sell after 1/1/2018

Scientific name

Acer ginnala

Acer platanoides

Aegopodium podagraria

Ailanthus altissima

Alliaria petiolata

Amorpha fruticosa

Ampelopsis glandulosa

Artemisia vulgaris

Berberis thunbergii

Berberis vulgaris

Celastrus orbiculatus

Elaeagnus umbellata

Euonymus alatus

Euphorbia cyparissias

Fallopia baldschuanica

Fallopia japonica

Frangula alnus

Common name

Amur Maple
Norway Maple
Bishop’s Weed
Tree of Heaven
Garlic Mustard*
False Indigo Bush
Porcelain Berry
Common Mugwort
Japanese Barberry
Common Barberry
Asiatic Bittersweet
Autumn Olive
Winged Euonymus
Cypress Spurge
Chinese Bindweed
Japanese Knotweed
Glossy buckthorn

Scientific name

Hesperius matronalis

Impatiens glandulifera

Iris pseudacorus

Ligustrum vulgare

Lonicera japonica

Lonicera maackii

Lonicera morrowii

Lonicera tatarica

Lythrum salicaria

Microstegium vimineum

Paulownia tomentosa

Persicaria perfoliata

Phellodendron amurense

Populus alba

Robinia pseudoacacia

Rosa multiflora

Common name
Dame’s Rocket
Ornamental Jewelweed
Yellow Iris
Common Privet
Japanese Honeysuckle
Amur or Bush Honeysuckle
Morrow’s Honeysuckle
Tartarian Honeysuckle
Purple Loosestrife
Japanese Stilt Grass*
Paulownia
Mile a Minute Weed*
Amur Cork Tree
White Cottonwood
Black Locust
Multiflora Rose

* Horticultural hitchhikers



Don’t buy or
plant —illegal to

sell or import
since 1/1/2024

Alnus glutinosa
Angelica sylvestris
Anthriscus sylvestris
Aralia elata

Butomus umbellatus
Elaeagnus angustifolia

Euonymus fortunei
Festuca filiformis
Ficaria verna
Glaucium flavum
Glechoma hederacea

Glyceria maxima
Hippophae rhamnoides
Ligustrum obtusifolium
Lonicera xylosteum

European alder
Woodland angelica

Wild chervil, raven's wing
Japanese angelica tree
Flowering rush

Russian olive

Wintercreeper, climbing
spindle tree

Fine-leaved sheep fescue
Lesser celandine

Yellow hornpoppy

Ground ivy, creeping charlie

Great mannagrass, reed
mannagrass

Sea buckthorn
Border privet
Dwarf honeysuckle

1/1/2024
1/1/2024
1/1/2024
1/1/2024
1/1/2024
1/1/2024

1/1/2024
1/1/2024
1/1/2024
1/1/2024
1/1/2024

1/1/2024
1/1/2024
1/1/2024
1/1/2024



Don’t buy or
plant —illegal to

sell or import

Scientific name

Common name

Effective Date

since 1/1/2024

Lythrum virgatum European wand loosestrife 1/1/2024
Miscanthus sacchariflorus Amur silvergrass 1/1/2024
Petasites japonicus Fuki, butterbur, giant butterbur 1/1/2024
Phalaris arundinacea Reed canary grass, variegated ribbon grass 1/1/2024
Photiniavillosa Photinia, Christmas berry 1/1/2024
Phragmites australis Commonreed 1/1/2024
Plyllostachys aurea Golden bamboo 1/1/2024
Plwllostachys aureosulcata Yellow groove bamboo 1/1/2024
Pyrus calleryana Callery ("Bradford") pear 1/1/2024
Ranunculus repens Creeping buttercup 1/1/2024
Rubus phoenicolasius Wineberry 1/1/2024
Silphium perfoliatum Cup plant 1/1/2024
Sorbus aucuparia European mountain-ash 1/1/2024
Tussilago farfara Coltsfoot 1/1/2024
Valeriana officinalis Cominon valerian 1/1/2024




Rosa rugosa - invasive species of special
concern starting 1/1/2024

1. Must provide signage or plant tags (next
slide)

A. The plant vendor must provide species specific
guidance at the time of sale to notify the purchaser
about the invasive potential of the species and
what habitat types to avoid when installing the
plant.

B. No person selling or offering for sale an invasive
terrestrial plant species of special concern shall
conceal, detach, alter, deface, or destroy any label,
sign, or notice required under this section.




Rosa rugosa

five Spec Invasive Species — Harmful to the

Invasive Species—

Harmful to the -
Environment Environment

Attornatives: Virgiia Ask About Alternative Plants

N ew o Follow Species Specific Instructions
Provided by the Vendor

re q u i re m e n tS Protect native species; do not plant in coastal areas, especially on or near
sand dunes.

for Rosa S et e e et e

rugosa

v\ AN/

Rosa rugosa
Invasive Species—Harmful to the Environment :Q

Do not plant in coastal environments, especially on or near sand dunes.
Alternatives: Virginia rose, bayberry, sweet femn, red chokeberry, beach plum and sand cherry. f/‘_-\] (—\\




Plants on the “Watch List”

» Hardy kiwi » Weeping lovegrass
» Chocolate vine » Queen of the meadow

» Italian arum » Two-colored bush clover
» Paper mulberry » California privet

» Butterfly bush » Honeyberry

» Sweet autumn » Ragged robin

» Indian yam » White mulberry

» Chinese yam » Sawtooth oak




Plants on the “Watch List”

» Rosa rugosa » Chinese cedar

» Hardy pampas grass » Siberian elm

» Sticky sage » Linden arrowwood
» Milk thistle » Siebold viburnum
» Japanese spiraea » Japanese wisteria
» Sapphire-berry » Chinese wisteria

» Japanese tree lilac




Websites/Apps for invasive plant identification

€« C | @ www.maine.gov/dact/mnap/features/invasive_plants/invasives_gallery.htr #
HI Apps  EPA: Pesticides - Pro;  [) USDA APHIS Applice' b Division of Animal o B Office of Information  [') MS-TAMS Legon [5] Watch WMTW Nowe- % System Dashboard - [ ePermits (APHIS)

Maine.gov agencies | Gnine Servic Search Main J Select Language | ¥

DEPARTMENT OF ipdztes | News | Onlin map

Agriculture, Conservation and Forestry [SearcchDACF |

About DACF | Animals & Plants Recreation | Farming | Planning | Licensing & Regulations | Bureaus & Programs

DACF Home - Bureaus & Programs — Maine Natural Areas Program —» Communities, Plants, and Animals — Invasive Plants -~ Photo Gallery

Aliout WHEE: Maine Natural Areas Program

Focus Areas

Somenrites. Flrte and Invasive Plant Photo Gallery
Natural Communities and View Gallery by Scientific Name
Ecosystems

Thumbnail phetos of some of Maine’s invasive plant species. Fact sheets, more photes, links to identific ation videos, and links to videos about control measures

Rare Plants available at each species' page. For a complete list, see our Maine Invasive Plant Fact Sheets in list view

nvasive Plarts

e Maine Natural

Ecological Inventory and
Monitoring

Rare Animals

Areas Prog ram — e

Buming Bush
Maps, Data, and Technical
Assistance

Ecological Reserves
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Simple ID Key

WanE o know what that pant 7 With
aur Smple Key, you can dnefy over
1,200 comman native and naturaized
New England plants! Obsarve cosel,
collect  sample or take 3 photo, "
answer some auestions, and narrow

o to the cormact ideniheation.

* GoBotany

S P ————

PlantShare Advanced ID Tools Teaching Tools
Connect with other piant fans! For experfenced bot New: o usefu teaching resource!
Join our on-line community of plant Identify over 3,000 New England plants by Ge Botany encourages informal, seff-directed
enthusiasts! Find fiends, collaborate on field wsing our Full Identification Key, nduding ‘education in botany for science students and

€ 5> ¢ @ % inatumlitorg K 0 F B O e

@ USDAAPHIS Applic... IFS assystNET - Services @b DACF Apps  fb Division of Animala.. 8 Offce of nformatio... b Hemp Database @b Current Forms @b MainelT - Third-Part... BB Offce of nformatio, » | 3 AllBookmark

[

) i N a t U r a I ist iNaturalist @ Gvioe Cmmnitye wooe o
WebSite a n d App ’ ; Connect with Nature

Explore and share your observations
from the natural world.

SIGN UP & EXPLORE &

2506

Ashutosh Shinde ~ Mantid from Thane, India
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Native Plant Trust DONATE JOIN

GO BOTANY CONSERVING NATIVE PLANTS FOR YOUR GARDEN LEARN VISIT SUPPORT RESOURCES + PRESS ABOUT US

Additional Information

Welcome to Gakn Plant Finder! . 2"".“‘ Ecoregions,
- | ultivars and More
Here you can discover plants native to New

England that will thrive'in yB'hr garden and meet
your needs.

Search for plants by name using "quick search,’ or narrow your results based on plant type, flower color, New England Level 3 ecoregion, exposure, moisture, bloom season, and even cultivation status.

Specify whether to show results that meet all or any of your search criteria by toggling the box at the bottom of the page. You can also use our search tool to access information about the full range of
plants sold at Garden in the Woods and Nasami Farm.

Check out our Important Definitions page to learn more about ecoregions, cultivation status, and why certain plants are included in this database.

Note: This site is still under development, and is being regularly updated and improved to make it a more comprehensive resource. To alert us of site functionality problems, please contact
ulorimer@nativeplanttrust.org .

https://plantfinder.nativeplanttrust.org/Plant-Search




https://wildseedproject.net/buy-native-plants/

Support

Where to buy native plants



5% of our native
plants make 75%
i of the food that

" drives food webs

Keystone plants



1.. some native plants are
much better at supporting
food webs than others



The question 1s not
whether natives are better
than nonnatives.

It’s whether ecologically
productive plants are better
for our ecosystems than
unproductive plants.



Ginkgo = 0 species of caterpillars



Oaks = 424 species of caterpillars in southern Maine




Native Prunus = 405
species of caterpillars
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Pieris japonica; 2 spp







English Ivy supports nothing



Best Bets: AWhat to Plant

-
Woody Plants Herbaceous Plants s
Common Name  Plant Genus  Butterfly/moth species supported TR | Butterfly/moth species E
supported E
Oak Querus 534 -
Goldenrod Seolidago 115 O
Black chemy Prunus 436 -
Asters Aster 112 —
Willow Salix 455 >
Sunflower Helianthus T3 (@]
Birch Betula 413 —
Joe pye, Eupatorium 42 =
Poplar Populus 58 Bonesst - (@]
)
Crabapple Malus 311 Moming glory |pomoea 35 Q)
—
Elusbemy Wacciniem 288 Sedges Carex 36 (an
—
hMaple Arer 285 Honeysuckle Lonicera K (D
Elm Llimus 213 Lupine Lupinus 33 g
Pine Pinus 203 Yiolets Wiola 29 3
Hickory Carya 200 Gemaniums Geranium 23 _(D
. = -
Hawthom Crataegus 159 Black-gyed Rudbeckia 17 D)
susan
Spruce Picea 158 Q
Iris Iris 17
Alder Alnus 156 E
Evening pimmese  Oenothera 18 0
Basswood Tilia 150 Q
Milkoweed Asclepias 12 —
Ash Fraxinus 150 1
werbena werbena 11 (o
Rose Rosa 139 (@)
Beardtongue Penstemon 8 1
Filbert Corylus 131 ©
Phiox Phiox 8 —~
Wialnut Juglans 130 Q
Bee balm Monarda [ )
Beech Fagus 126 t
“eronica “eronica & -
Chestrut Castanea 125 -
Little bluestem  Schizachyrium & %"
Cardinal flower Lobelia 4 —_—



Some native plants have
pest problems too

Viburnum leaf beetle
eOver-winters as egg deposited into holes
chewed into twigs, then capped. Twig
has rough appearance.
eEggs hatch in May, larvae feed together
in groups on leaves.

eAdults found mid-July to first frost.




Viburnum Leaf Beetle

e Resistant cultivars
(www.hort.cornell.edu/vib/suscept.html)

- Some ‘resistant’ cultivars:
e V. cassinoides, (witherod viburnum) -native

e V. plicatum var. tomentosum (doublefile
viburnum),

e V. carlesii (Koreanspice viburnum),

e V. burkwoodii (Burkwood viburnum),
V. x juddii (Judd viburnum),

V. lantanoides (alnifolium) (Hobblebush) - native
V. lentago (Nannyberry) - native %




Some native plants have
pest problems too

e In many landscapes,
birch trees begin to
decline within a few
years, and many trees
die well before reaching
maturity - Grow and
Maintain a Healthy Birch
Tree — USDA, FS

e Birch leaf miner, bronze
birch borer, root scald
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Nine things you can do

1) Cut your lawn in half

2) Avoid senseless mowing

3) Remove 1nvasive species from your property

4) Use keystone plants

5) Preserve your leaf litter and ground covers

6) Put motion sensors on your security lights

7) reduce mosquito spraying

8) Minimize insecticide use

9) Join your Homeowner Association and change from within



Nine things you can do

1) Cut your lawn in half

2) Avoid senseless mowing

3) Remove 1nvasive species from your property

4) Use keystone plants

5) Preserve your leaf litter and ground covers

6) Put motion sensors on your security lights

7) reduce mosquito spraying

8) Minimize insecticide use

9) Join your Homeowner Association and change from within



Where to learn more

YardScaping: Maine Plant X

2 € | [ www.maine.gov/dacf/php/pestic plants/index.htm 7

I Apps G EPA:Pesticides - Prop [} USDA APHIS Applicat 8 Division of Animal an [} MS-TAMS logon § System Dashboard - ¢ [} ePermits (APHIS) fB Board of Pesticides C- () Order Now | Custom
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Maine.gov Agencies | online services | Help

PROGRAM INFORMATION > Maine Plants
O Why YardScape?
O Landscapes

O Lawns

O Problems

) Resource Room

Plant Selection Web Sites

Native Plants Database - Lady Bird Johnson Wild

Center, University of Texas - Austin

« University of Connecticut Plant Database of Trees,
« Phipps Conservancy - Top Ten Sustainable Blants
« Northern Tree Selector - University of Florida/Rutgers University/US Forest Service

bs and Vines

“Right Plant, Right Place” - A Plant Selection Guide for Managed Landscapes
Selecting Viburnums Resistant to Leaf Beetle Attack
PlantNative

Plants for Pollinators

How to Create 3 Bee Friendly Landscape - U-Maine Cooperative Extension

Understanding Native Bees, the Great Pollinators: Enhancing Their Habitat in Maine - UMCE
Top Bee Forage Plants for Maine - U-Maine Cooperative Extension

Native Wildflowers for New Enaland Meadows - UNH Cooperative Extension

Wildfiower Mead ows - UNH Cooperative Extension

Selecting Plants for Pollinators - Regional Guide

Selecting Plants for Pollinators: Southern Maine - Regional Guide
NRCS Pollinator Friendly Plants - Bictoral Guide

NRCS Pollinator Biology & Habitat - Plants Lists

Northeast Pollinater Plant List - Lady Bird Johnson Wildflower Center

Maine Plants

Native Perrenials: Ferns
Deer Resistant Plants - Lady Bird Johnson Wildflower Center

Recommended Plants from Cumberland County Soil & Water Conservation District
Listings with pictures
« Derennials
Shrubs
- Native Vines and Groundcovers

O[]

YardScaping Gardens
at Back Cove

PLANT CHOICE

Plants thrive in the proper
climate, soil and sun exposure.

Plant a plant where its needs and your
needs are met:

# plant natives whenever
possible

¢ don't plant invasive alien
species
¢ choose plants that

provide homes, food and
shelter for wildlife

¢ put plants in the right
climate, soil and sun
exposure

Want to get involved or learn more?
Visit www.yardscaping.org



http://www.yardscaping.org/plants/index.htm

Individual plant selection is key

Proper Planting — starts with selection

Select high quality plant material

i R




Inspect all new plants
carefully for potential pests

e \Weeds

e \NWorms

e [nsects
e Diseases

e \Wounds

e |Location of root flare
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https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2016/voraciousasi.gif
https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2016/voraciousasi.gif

Jumping worms in the genus Amynthas
are currently invading areas around the globe,

including North America, Central America, Europe
and Maine.

Dark gray shadlng shows the potentlal
range of Amynthas as defined by 1
climate. there may be other
restrictions such as soil acidity,
vegetation that may restrict the
expansion. Circles indicate where
Amynthas has been spotted by 8
researchers. From Moore, J.D.,

Gorres, J.H. and Reynolds, J.W., 2017.
Exotic Asian pheretimoid earthworms
(Amynthas spp., Metaphire spp.):
Potential for colonization of south-
eastern Canada and effects on forest
ecosystems.

Environmental Reviews, (999), pp.1-8

. P IR e




There are no native earthworms in Maine

e Native earthworms have
an expanded northward but not
into Maine

* Worms in Maine were
introduced from Europe and
Asia...

"wnJ Wisconsian igl_ag_i_:_aticm
- Mative earthworms .
E ! le.

Map based on Callaham et al., 2006.

EIHETHEHT OF .
=i Agriculture Conservation & Forestry




While the invasion of European earthworms into North America is

recognized and studied in the United States, the secondary invasion of

Asian species have been little realized, detected or studied until
recently and currently are well understood.

i, e




S Where are Jumping
iz L sid Worms in Maine?
== gohhn * First found in a coastal

BaiEcneech Maine greenhouse in 1899

 Confirmedin 13 of the 16
e counties
¢io hﬁ@m’*’s"”“ * Now considered
widespread and seems to
bt o onn be expanding

DEFARTHERT OF

=i Agriculture Conservation & Forestry
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Amynthas spp

Jumpmg Worm, Crazy Worm, Snake Worm, Alabama Jumper

Darker in color — appearing almost
gray

= Glossy smooth skin

= Light milky white clitellum smooth
(not raised) to the body

= Very active, thrashing and jumping

= Moves like a snake

=  Sheds its tail when handled

= Parthenogenic — asexual

reproduction so it only takes one

worm to start a family.




Jumping Worms — Worm D

3. Check the behavior

v'  Thrashing, fast-moving,
snake-like movements

v'  Serpentine locomotion
v" Nose to tail

Despite the name,
jumping worms can not
lljumpll

Amynthas agrestis
Reproductive Adult

—

-

Gf‘
l\lo

cliteflum

Photo: Portland State University/Oregon State University

DEFARTHERT OF

=i Agriculture Conservation & Forestry



Jumping Worms — Worm D

Amynthas agrestis ————
Reproductive Adult '

4. Check for tail drop

v'  Other species of
common earthworms in
Maine often will not
drop their tail when
threatened

Photo: Portland State University/Oregon State University

DEFARTHERT OF

=i Agriculture Conservation & Forestry



Jumping Worms — Worm ID

Amynthas agrestis ————
Reproductive Adult - )

of‘
l\Er

2. Check the setae (“hairs”)

v'  Each segment has many
setae

cliteflum

spermathecal

¥

Photo: Portland State University/Oregon State University

DEFARTHERT OF

=i Agriculture Conservation & Forestry
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Widely paired

JY
Bristle like

& r.q‘fr ey -
PR AN B
@00dles of GIBARISH

Jumping worm

DEFARTHERT OF

=i Agriculture Conservation & Forestry



Amynthas tokioensis

B bay,
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_’] Biology & Ecology

= Reach maturity in 60
days — thus allowing for
2 hatches a season

= Tolerate soil pH above
5.0

= Voracious appetite

= Highly adaptive to
temperature changes

= Cocoons winter over

= Adaptive, not picky
about habitat types

®" Produce a unique soil
signature

= Qutcompete /push out,
infect, poison? Non-
native European species
of earthworms



Understory ground cover
plants that could be lost due
to crazy worm infestations

Trout lily
Trilliums
Solomon's seal

v

Photos courtesy of Missouri Botanical Gardens



Ground nesting forest
birds and amphlblans

by crazy worm
infestations

Spotted Salamander

. i“: 2 s L
Hermit Thrush B OlaryN



A single Jumping
worm or cocoon
stowed away in a
potted plant you
bring home can start
a new infestation.

Moving soil, leaves
or mulch from one
place to another can
facilitate the spread
of invasive
earthworms.
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Start them out right

Proper Planting




Mulch volcanoes kill...

* Mulching

— can suppress weeds,
conserve moisture,
provide habitat for
natural enemies

— pull mulch away from
the trunk to decrease




Water during establishment

Proper Aftercare

e

ag

A




Water management is crucial

e proper irrigation

* water deeply and
infrequently

* only water the root
system

e water early in the
morning




#1 Killer of house plants

— Plant wilts even though / . j., Ok
soil is wet o

— Leaf tips turn brown

— Whole leaves turn brown
and wilt

— Leaf cells rupture
(Edema)

— Leaves turn yellow & ™. .
— Leaves start faIIing off simplescaping.wordpress.com/




Right plant, right place

Ninebark — dry
sunny site

Swamp White Sweetgum-—
Oak — wet salt tolerant —
sunny site wet sunny site



Ailr circulation is essential

Vase-Shaped Tree Training Central Leader Tree Training

A eyl g W

N, T After : After

ot ki Pruning Pruning
Before Before
Pruning Pruning

* .=



Cultural controls

+ Landscape design

— replace “susceptible”
or chronically pest-
prone plants with
resistant or non-
susceptible plants

— Increased plant
diversity and habitat
complexity can
increase natural
enemies present

(Shrewsbury 1996)

Siebold viburnum



Apple scab




susceptible® =~ - ot oW =S = .0 7% resistant




Cultural controls

<+ Fertilizer

—over fertilization can
cause the “aphid

effect”

—high nitrogen |
fertilizers may help b
the pest more than -"%
the plant —_—

No endorsement intended or implied




Select slow release fertilizers

[ J

GUARANTEED AMNALYSIS o
Mitrogen g%
Fhosphate 0%
Soluble Potash 1%

Sulfur 2%
[ron 2%
Nutrients derived from ofher sources

Derived from corn gluten,
steamed bone meal & sulfate
of potash

Look for Water Insoluble
Nitogen (WIN)

GUARANTEED ANALYSIS
Total Nitrogen
(1) P 8.00%

1.0 % Water Soluble Nitrogen
7.5 % Water Insoluble Nitrogen
Available Phosphate

(P205|) ....................... 0.0 %
Soluble Potash
(GO0 ) P 1.0 %

NON PLANT FOOD INGREDIENTS
Bacillus subitilis, Bacillus licheniformis,
Bacillus pumulis, Bacillus
megaterium, Paenibacillus polymyxa,
Paenibacillus durum each @ 275,000
CFU per gram of finished product



2

Let the clippings lie.
+ Clippings are high-
quality, low-cost
fertilizer.

::' A W J{J:Lﬁ.*@

W [l

Cut It High...
And Let It Lie!




Physical Methods

'_";'""‘WL ﬂ‘rﬂl""’-’.ﬂyﬂn

e Exclusion by screens,
barriers (example: bird
netting, row covers)

e Pruning infested/infected ;i o
plants |

e Physical removal
- hand-pick,

- - shake and capture




Composting?...

NOT diseased material




Temperatures needed to kill plant pests:

°F

212 ]— Heat-tolerant weed seeds
200_| and viruses

180 — Most weed seeds, bacteria, most
plant-pathogenic viruses, most insects

160

— Most plant-pathogenic bacteria
and fungi, worms, slugs, centipedes

120 — Oomycetes, nematodes, some fungi




Weed Management




’/ Turf Weeds D site | Turfe. X |

& — C [Y turfweeds.cals.cornell.edu
i Apps & EPA: Pesticides - Prop  [7] USDA APHIS Applicat 8 Division of Animal an. [ MS-TAMS Logon % System Dashboard - ¢ [ ePermits (APHIS) 8 Board of Pesticides C-  (3) Order Now | Custom

Eﬁ Cornell University

_l[”th' i/

Turfgrass and Landscape Weed ID \ i

Weeds ID Resources About

Introduction and Instruction

Grass-like Broadleaf

turfweeds.cals.cornell.edu




First rule of weed
management

e Exclusion!

— Dense plantings, ground
cover plants, taller
vegetation

— Inspect plants before
installation
— Mulch
e Six inches if no plants

e three — four inches with
plants

Spread mulch
to a diameater of
at least 3 feet

Keep mulch
away from trunk

Mazimum depth of 3 to 4 inchas



4

Got weeds?

+ Liberally apply Weed & Seed
Rt A

perennial ryegrass
seed all season long.

-

>




Change the growing
environment

adjust soil pH

adjust soll
moisture

adjust sun
exposure

adjust air
circulation

Indicator weeds

and soil conditions

Wet, waterlogged, poor drainage
Creeping buttercup, Coltsfoot, Ox-eye daisy,
Curled dock, Moss, Plantain, Garden sorrel,

Perennial sow thistle,
Broad-leaved meadowsweet

Acidic or low lime
Eastern bracken, Silvery cinquefoil, Coltsfoot,
Ox-eye daisy, Dandelion, Curled dock, Hawkweed,
Field horsetail, Knapweed, Prostrate knotweed,
Moss, Common mullein, Nettle, Plantain,
Garden sorrel, Sheep sorrel

Hardpan
Field bindweed, Quackgrass,
Pineappleweed, Stinkweed

Tilled or cultivated soil
Buttercup, Chickweed, Prostrate knotweed,
Lamb’s quarters, Prickly lettuce, Mustard,

Nettle, Redroot pigweed, Plantain

Alkaline
Bladder campion, White mustard,
Perennial sow thistle, Foxtail barley

Heavy clay soil
Chicory, Coltsfoot, Dandelion,
Annual sow thistle, Canada thistle

Dry soil
Silvery cinquefoil, Field horsetail

Overgrazed
Perennial bluegrasses, Bentgrasses

Nutrient imbalance
Eastern bracken (low K, low P),
Yarrow (low K), Stinkweed (high lime)

Saline soils
Shepherd's purse, Russian thistle

Compacted
Velvetleaf, Jimsonweed

Adapted from a handout by Stuart Hill and Jennifer Ramsey for Ecological Agricultural Projects at MacDonald Campus of McGill
and published in The Soul of the Soil, A Guide to Ecological Soil Management, 2* Edition, by Grace Gershuny and

Joseph Smillie.




Common broadleaf weeds

Acidic soil,
compacted soil & low Acidic soil Encroaching shade &
poor drainage

fertility

ol

Creeping
Charlie/
Ground Ivy

Plantain

Hawkweed



Common grassy weeds

Thin areas in lawns,
Sod lawns, wet soils scalping of lawns,
poor growing
conditions

Adapts to almost any
growing condition

Nutsedge Crabgrass Quackgrass



Mechanical methods

e Mow properly
— Mow high-at least 3 inches

— Higher is better

— Mow regularly
— Keep mower sharp
— Vary mowing pattern



Pulling or weed whacking

o Pull weeds when they are
small

o Weed whack or mow
before flowering or
reproduction

e Know the weeds — Do not
fragment stoloniferous or
rhizomatous weeds like
Japanese knotweed,
guackgrass or bentgrass

Japanese knotweed



Where to learn more

agement/outs

B o

Coll f Agricult
CornellCALS i o

New York State Integrated Pest Management

- RISK ASSESSMENT - RESEARCH & INITIATIVES - OUTREACH & EDUCATION - ECO RESILIENCE - ABOUT NYSIPM

Weed IPM

Weeds can compete with crops, create
favorable conditions for plant diseases, and
impact harvest operations.

https://cals.cornell.edu/new-york-state-integrated-pest-
management/outreach-education/ipm-areas/agricultural-ipm/weed-ipm




Pathogens:

Fungi

Bacteria

Viruses

Nematodes




Disease Management

Use multiple techniques to manage pests

- Cultural controls:
. . Host Pathogen
Modity environment: Disease

- Improve drainage Environment

- Avoid low, wet areas

- Irrigation (early am, drip)
- Increase air circulation

- Winter protection




Disease Management

Use multiple techniques to manage pests

- Cultural controls:

- Resistant varieties

- Proper planting
- Proper fertility (test!)

- Proper pruning

Host . Pathogen
Disease’

Environment




Cultural management
(installation)

Site preparation

Match plant to location

[ ] L ] [ ]
ReSIStant V arletles > 4 Very small stem blight resistance assay showing significant blight
\ resistance enhancement using the OxO gene.

Darling 215 and Darling 311, OxO transgenic American chestnut

M 7

Chinese chestnut Y ) : American chestnut
control i Af ¢ i control
(Qing) e U (Ellis1)

Proper planting
Mulch correctly!

All plants were produced from tissue culture. Non-transgenic & transgenic Americans are clonal (Ellis 1 cell line). Pictured 8 days
post inoculation with C.parasitica strain EP155. American stem diameters were ~1.5mm, Chinese ~2.0mm. Darling 215 OxO
expression level is the threshold for high resistance in leaf assays and Darling 311 has higher expression levels than 215.




Cultural management

B (on site)

* Irrigate/water early

* Kertilize carefully (test!)
* Avoid drought stress
* Improve air circulation

* Proper pruning




How pathogens spread

Wind/air blown

Splashing (rain overhead irrigation)
Infected plant material
Infested soil

Insects (vectors)

Tools, equipment




Black knot of Prunus










Crown gall

‘“J

B Bacteria

- Water splash is an important
means of dissemination

Fire blight




Viruses

Many viruses are spread
by insects, some by seed
& most by vegetative cuttings

(e O s T




Nematodes

Stylet knobs

Most nematodes
spread by soil
or in plant material




Disease-like problems

e Mushrooms
— Buried wood
— Infected soil

e Moss
— Too wet
— Too shady

— Too acid

— Too compacted
— Low fertility

— Scalping




Most insects are not pests

* Beneficial insects: predators and parasites
* Pollinators Pest or Beneficial? i

* Decomposers
* Aesthetics

* Plant diversity in

the landscape enhances
diversity and abundance of “good guys”




B GotPests?

/BeneficialPage.htm | B
[} USDA APHIS Applica

& C | ©® www.maine.gov/dacf/php/g

i Apps & EPA: Pesticides - Pro B Division of Animal an [} MS-TAMS Logon % System Dashboard - ¢ [7] ePermits (APHIS) & Board of Pesticides - ()

Home | Contact Index | Type the name of your pest here:

> Is It Really a Pest? > Beneficial Organisms
3 About Got Pests? B

I T eneficial Organisms

I 3 Pest Solutions The concepts of "beneficial” and "pest” are strictly human defined. All organisms serve a useful purpose in the ecosystem, and are therefore,
= by default, beneficial. As the term is applied here, however, it means any living thing that benefits the envirenment around us (humans),

@ A Word About Pesticides including insects, spiders, mites, nematodes, birds, reptiles, mammals, plants, bacteria, fungi, and viruses. The benefits they provide include

(D Want to Know More? pest management, pollination, and maintenance of soil health

The opposite of beneficial crganisms are pests. Any organism can be considered a pest, by humans, if it negatively affects those humans (see
Is It Really a Pest? for more). These living things can be detrimental to human needs and may damage plants, sting, bite or spread diseases.

More About Beneficial Organisms

Below are pictures of some beneficial bugs that you might see in Maine. Adults are usually pictured, because that is what is most often seen
by homeowners; keep in mind, however, that other stages of the insects may be providing the benefit.

Predators
Bugs that feed on nuisance insect or plant species

Assassin Bugs -eyed Eug‘s Brown Lacewings

Info at Univ. of Kentucky [PDF] Beneficial Insects: True Bugs Info at Univ. of Kentucky
PDF] Beneficial Insects: True Bugs




Welcome or Unwelcome?

1. Welcome
2. Unwelcome




Tachinid fly (the so-called “winsome
fly”’) laying an egg on a Japanese
beetle adult

Istocheta (=Hyperecteina) aldrichi
Introduced into US from Japan
in 1922

Adults emerge Late June/July,
feed on honeydew, nectar

Lay up 100 eggs in two weeks
Eggs hatch 1 day later, dig
into beetle

Kills beetle in 5-6 days

Just before death, beetle digs
into ground where fly spend
winter as pupa Joshua . Basham 3.

T.S.U. Otis L. Floyd Nursery Research Center
McMinnville, TN 37110-1367
From Point Sebago Golf Course, Casco, Maine







Welcome or Unwelcome?

Welcome
2. Unwelcome

1.







Good bug 1n action




Welcome or Unwelcome?

1. Welcome
2. Unwelcome




ower fly larvae eat aphids!

FJ SANTANA




Syrphid or flower fly.
Larvae are predaceous.

Vespid wasp attacking an
armyworm caterpillar




Science fiction monster?




Delicate beauty
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Ants are beneficial too, but
can also be a problem
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' Big-eved bug ( 4
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Types of Natural Enemies

+ Predators
— Kills many prey during its lifetime.
— Both larvae and adults feed on pest insects & mites.

— May have to control ants if they are interfering with useful
beneficials.




Types of Natural Enemies

* Parasites
— Usually have narrow or extremely specific host range.

— Females actively search for hosts to lay egg(s) on or in.

— Each host produces one or more new parasites.




Wasp inserting egg into an aphid
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Eggs of the Winsoine fly parasite




Spare the Sprays to Protet
Beneficial Insects ™ l i |

; gl : ,i eDragonflies :

eSpiders

eSmall parasitic wasps
ePredatory mites
oSyrphid flies

eGround beetles



Toxicity of Common Organic-
Approved Pesticides to Pollinators

Toxicity of Common Organic-Approved Pesticides to Pollinators

PESTICIDE NOX-TOXIC Low TOXICITY HIGHLY ToOXIC |

Insecticides/Repellants/Pest Barriers

" Bacillus ."}mr';ugmm} (BI) i __-__

Beaveria bassiana
Cyddia pomonelln gromdosis

Diatomaceous Earth . o

Insecticudal Soap

kaolin Clav

Neein

Horticultural Oil " " " "
Pj,mer]_uul-g e
Rotenone
Spinosad

Herbicides/Plant Growth REegulators/ Adjuvants

(mlberellic Acud

Adjuvants :

Horticultural Winegar
Fungicides

Copper
—————
Lime Sulfur

Eric Mader — The Xerces Society for Invertebrate Conservation

Soaps and Oils,
only when directly
sprayed upon the
pollinator




Habitat enhancement for
beneficials

@Favesm Many beneficials, as adults, larvae, or
BN both, require pollen and/or nectar as
’ = dietary supplements

-l

Key is to provide a series of plants that collectlvely,
provide continuous L AN S\
nectar/pollen supply

Many of the same plants that
provide food and habitat for
natural enemies also provide
resources for pollinators




e
Bloom Timing of Native Plants Attractive to
Beneficial Insects

North/Central Region

o A Sae

UNIVE S| Y roject
¥ GREEEN

——
. Natural Bloom Period
Native plant enemies Bees May PJun 0 Jul Aug . Sep . Oct
wild strawberry * ok * | v | | | |
golden Alexanders &k & & | : | : : :
Canada anemone * ok * [ : : :
penstemon * * * * i : : :
angelica ! * : : :
cow parsnip * & & * ! ! !
sand coreopsis * %k k * : ! ! | i
shrubby cinquefoil * %k * : . | | |
- Indian hemp * %k k * : | : : : :
late figwort * x * k : [ : | :
swamp milkweed * ok * ok : ] I | |
Culver's root * x * k3 l l l l l
yellow coneflower * 3 ok * : : : | :
nodding wild onion ~ * * * i i [ l i
meadowsweet el * & ' l i l
yellow giant hyssop = ** * ok ok KEY ! :
horsemint * ok * k % good : : ! |
Missouri ironweed & * & & oy [ : | :
cup plant * ok k * ok ok : L : :
pale Indian plantain ~ ** * * * & & best : i :
boneset * ok & * & i ; : :
blue lobelia * k% * k% | | | | |
pale-leaved sunflower * * * * * : : : : :
- Riddell's goldenrod %% * ok x ; ; | |
New England aster  *** * & i i i :
smooth aster * * * & : : ; C ;



Resources

www.GotPests.org

' Got Pestse

| Contact us

0 About Got Pests?

315 It Really a Pest?

3 Pest Solutions

Sests?

can be insects, weeds, fungi, mice and other animals, or

3 & ward About Pesticides

3 Want to Know More?

) Why YardScope?

croorg . like bactenia and viruses. Before you swat, stamp,
or spray, know your enemy and, mast importantly, know that it is
an enemy, and not a beneficial or harmiess plant or animal.

Do you know the name of your pest?

Type the name of your pest hera: o

1f not; select from the options below.

Where is it found?

3 Landscapes

2 Lawns

 Problems

) Resource Room

and water

Whether you've been wringing your hands
over Japanese bestles or you're tired of
slaving away on your lawn,

YARDSCAPING is for you.

Join the growing number of Mainers who

have decided to change their yard care
s—far the health of the environment,

peaple, and wildlife.

Teaching kids to identify g
and manage pests? =
K-12 TPM Curricula

Neve Pul ion - f ake Partland's VardScar
w the planet = place  ready for your enjoy

YardScaping

www.ardScaping.org

(@ YardSecaping Gardens at Back Cove

Bed Bugs
Invssive Pests
Late Blight of
Eotatoss/Tomatoss
Mosquitoes

wWhat's e

n o
Centrol

Maine Center for Disease.
Control & Frevention

Hsine Degartment of

Agricuitues

Maine Farsst Service

Vsine Inteqrated Pect

1anagement Counal

Msine VardScaping

Barnershis

PRS New Enaland

University of Maine
Mg Homenun:

E . P
(Diagnostic Lab)
i

QUICK TIPS

Sustainable Plant Selection

Planks to Ava

Native Plants: Where 2 buy ‘sm:
hiring a Landscape Professional
Ecological vard Care Resources [PDF

YardScaning Experts
BaySeaping

hy Lawncar 1
Tips—Cumberiand County Soil ‘4

£ Water Conservatien Distriet

Kennebunkport Conservation
Commission—Latns for Lobsters

University of Maine Cooperative
Extension

LekeSmart

Maine Soil and water Conservation
Distogts.

The University of Maine Cooperative
Extansion Water Quality
ThinkBlueMaine org

o
Plantative

Home and Garden IPM from
Cooperative Extension

Welcome to Home and Garden IPM from
Cooperative Extension

GreenBug
Education
Program

Plant Diseasé
Diagnostic Lab

THE UNIVERSITY OF

AINE

Home and Garden IPM from
yperative Extension Home

Pest Identification and Management for
people in Maine

The intent of these pages is to help people in
Maine identify pests (and other curious critters)
that are found in and around the home and
garden, and to provide information on how to

control them, if necessary.

® ABCs

Don’t forget to take
advantage of our
alphabetical list of
critters!

Information you can use, research you
can trust.

University of Maine Cooperative Extension is
your doorway to University of Maine expertise
We put university research to work—in homes,
businesses, and communities—in every corner of

Search Home & Garden IPM
Maine

http://extension.umaine.edu/
home-and-garden-ipm/




Use common sense pest

management &% YardScaping Gardens
- at Back Cove
[] Integrated pest MANAGE PESTS WISELY

management Weed, insect and disease
control products present

— Know your pest both risks and benefits.

: : . Follow th imple steps t tect

— Pick it, trap it or people, pets, plahts and watersheds:

exclude it ¢ know the pest

& pull, squash or trap it
— KnOW the gOOd bUgS # use control products as

a last resort, if at all

— MOW, prune or water e spot treat only

& protect beneficial

— Use pesticides as last  organisms
resort

Want to get involved or learn more?
Visit www.yardscaping.org




Do you need a pesticide?

Y 1%

+ First identify the pest ~ _ ine
« Is It really a problem
« Try cultural or sanitary controls

« Encourage the “"Good bugs”

« Replace with resistant varieties




Diagnosis murder??

0 Is it a pest
problem?

for the plant IS

mistaken for a pest

or disease
 Variegation

* Reproductive
structures
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Who’s been chewing here?




They only
come out at
night.




The real
culprit!

F #

Black vine adul
near the stem of a small yew.



Monitoring

- Plant tapping
- Aphids
- Spider mites
- Beneficials




Pheromone Trap
(For monitoring, not reducing pest populations)




Observations

* Are insects present?

* Are they causing the damage that is seen?




3 Questions to Always Ask:

L.

Is the pest really a problem? Or is it just
annoying? (Action Threshold)

What exactly do I have here? Proper
identification of the pest and life cycle
stage.

Can the environmental factors of why the
pest 1s there be altered to make 1t a less
desirable place for the pest to be?





3 Questions to Always Ask:

Is the pest really a problem? Or is it just annoying? (Action Threshold)

What exactly do I have here?  Proper identification of the pest and life cycle stage.

Can the environmental factors of why the pest is there be altered to make it a less desirable place for the pest to be?




















Do you need a pesticide?
0 Is the pest in a susceptible stage?
o Application timing is critical

0 Is the pest still present?




Is the pest
protected?

Birch leatminer Birch leatminer



Don’t apply when you can’t hit a
susceptible target

g
' '




Timing 1s everything?

Adult & Young




Nobody home!

B Eriophyid gall
mite




Lily Leaf Beetle

e Plant daylilies instead of true

ilies

e Hand pick beetles and larvae.
Squish eggs.

Space plantings to allow
good sunlight penetration.

Pesticide application only as
a last resort




Slugs and Snails

e Control weeds

o Keep ?rass mown low or conS|der
gravel strip around gardens —

e Traps (beer or commercial traps)
e Boards or flat rocks

° Copper foil ribbon around ralsed bed
or pots.

e Hand pick
e Pesticide baits as last resort




Japanese Beetle

< Select non-preferred shrubs
and trees v0| linden,

rose
rasp

<« Cover susceptible
with protectlevpe net

« Avoid traps
+ Use trarp Blants 9/| g Qeans

creﬁpe nnia

Cra ra
errles C errle% gtC%

tplants.

Kentucky wonder pole beans



Entomopathogenic Nematodes

Steinernema carpocapsae

Ambush Nematodes

S. riobravis

S. scapterisci

Heterorhabditis bacteriophora

Cruiser nematodes

© D.J. Shetlar, 2004



& D). shetlar, 2004

Insects infected
with Heterorhabditis
nematodes are
usually a reddish
color.

Insects infected with
Steinernema nematodes are
usually light tan in color.

Note the adults (larger

nematodes) and the infective

juveniles ({the tiny hematodes

forming a cloud around the
grub.




Invasive Pests - Deciduous

Winter Moth

Emerald Ash Borer



Winter Moth

Geometrid moth; “inchworm”

Gyorgy Csoka,
Hungary Forest

Research Institute,
| Bugwood.org

Tom Murray, BugGuide.net

- Dec - Apr

Maine Forest Service

Jun - Nov

Apr - Jun



Winter Moth 2021 |
Counts by Town

__.-( Saplas T
i it

Number of Moths
0
1-50

51-100
I 101-500
I so01-1000
B oo+

January 14, 2022

Department of Agriculture,
Conservation and Fore




PLEASE DO NOT TOUCH

Per CITY OF ' Bocthony Hodoor K

And MAINE FOREST S} i'(\-\('l-',

Winter Moth Management Project

287 -4>)

NE FOREST SERVICE

Winter Moth, M

And \l.-\i




Biological control for winter moth

Table 3. Release and recovery of parasitic flies, Cyzenis albicans, in Maine

ounty Dates
IE_
— 2000 First recovery 2016
1200 First recovery 2016

_
m I-'nr1 recovery in ~o|s

_-_ I ekl
Harpswell Cumberland 16 spring 2017

caged cocoons set out for release in

South Portland | Cumberland r-17 spring 2018

caged cocoons set out for release in
g spring 2019
: 0 ged o g gef : |

Legend

Cyzenis albicans

ﬁ Release and Recovery
O Releaseno Recovery
G6PD Survey Results

Y

I winter Moth
[ ] Hybrid

- Bruce Spanworm







Browntail Moth Risk Map

Browntail Moth Exposure Risk 2020
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New BTM Dashboard

& Browntail Moth (BTM) Dashboard

Sherbrooke Fe i ] , 3 p : .. .\ ] \ /‘Wnn_ 1
o o Cig “1 M 1, i Ry bools F'Il’ .%

ncoln

Ly""“"" 'MI—-“‘ cop||n Pﬁ_qﬂkﬂmnﬁﬁ;ﬂmi ‘\?ﬁmn Twp 1 Tftm“hffiww‘m;ﬁm

"4“ﬁ”'ﬁﬁgaﬁwdT“w ,,Js~ﬂﬁ“ﬁ? X —Alton, ! GhuﬁmkHTle

I " Gorinfa c“"*ﬁfahdhnhhnm

OMuntpelier

Green : White | b 4o AT -. ,—-, : ; : o BTM Winter Web Survey 2022
Mounfains Mountains
f Count

Mew i ey ;
Hampshire h i i
L ‘e e ¢) 10-99

d) 100-499
£)500-999
) 1000-4999
g) 5000+



https://www.arcgis.com/apps/dashboards/8f2931a691374ac9853636e71cbb1f40

Browntail moth management

IPM Actions
. : : « oak, apple, crabapple,
Keep outside lights off / el Bie, € ey
®» Remove host frees near houses e ,
= Trim out webs & destroy Nests —————

» https://www.maine.gov/dacf/mfs/forest_health
/documents/arborists_prune_btm_webs.pdf

= Wet-dry vacuum containing soapy water
and fitted with a HEPA filter

» Pesticide application timing -only a few
weeks in spring

» | ate August application may also work

https://www.maine.gov/dacf/mfs/forest_health/invasive_threats/browntail_moth_info.htm



Emerald Ash Borer (EAB)

Agrilus planipennis

Troy Kimoto, Canadlan Food lnspectlon Agency
Bugwood.org

From: Asia How it Got Here: SWPM
FOUND IN MAINE




Emerald Ash Borer
In Maine

[
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Found in 35 states and the Canadian provinces of Ontario,
Quebec, New Brunswick, Nova Scotia, and Manitoba

merald Ash Borer Quarantine Area Outside .
of Maine as of April 27, 2021

- Regulated Area in Canada

Generally Infested Area
Outside Maine Regulated
by Maine

- Regulated Area of Maine

www.maine govizab




What does

Attacks all species of ash
(Eraxinus) in North America.

Now known to attack white fringetree (Chionanthus
virginicus)

Kills trees in as little as 2 years.

— Girdles the tree by extensive feeding in
the cambium layer.

Spreads easily in firewood

—  75% of new infestations due to infested
firewood.

LY e
5497471
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Ash mortal




"\ J. Ellis, Purdue University

From afar

Recognizing EAB

Woodpecker activity!!!
USDA APHIS PPQ, Bugwood. rg

Crown dieback



1vity

¢

Woodpecker Act




Recognizing EAB
Up close
Bark splitting S-shaped galleries under bark

;j' |

EAB NOT EAB

., /

Pennsylvania Dept. of Conservation an Natural Resources



Wiz e
+

: T - -.. x
Accident caused by falling ash in Hudson, NH Image: WMUR

Some Considerations

* Dead/dying ash infested
with EAB can pose
significant hazards to
people/ infrastructure

* MFS does not recommend
eliminating ash;

* High risk ash should be
removed before it shows
severe dieback

* Resistance in some white ash
seen so don’t recommend
cutting all forest ash

* Need male and female trees
near each other to provide
seed sources



Biocontrol

Species Type of parasitoid

Tetrastichus planipennisi | Larval endoparasitoid
Spathius galinae Larval ectoparasitoid
Oobius agrili Egg parasitoid




Asian Longhorned Beetle (ALB)

Anoplophora glabripennis

City of Bowling Green, OH

< ‘: o MA Dépt. bf Agricultural Resources

USDA Forest Serwce

From: Asia How it Got Here: SWPM
NOT FOUND IN MAINE




Asian Longhorned Beetle

e Found in Worcester & Brookline, MA

e Large, shiny black and white beetle
with very long antennae

e Keep an eye out for beetles and

A\

characteristic damage % *-

e Favorite hosts: Maples, birch, \}
poplar willow, elm, horse chestnut

Don’t move
f| rewood!




USD United States A4 LOWSHORNER REETLE ERATICATNN PROGEAN

Department of 2018 National ALB Pr'ogram Overview

Worcester, ALA Baston, MA
. Eradication:

Last Detection: Mav 2014

November 2017 ¥~ °

Western Queens, NY Massachusetts

Last Detection: I
January 2009

Brooklyn, NY Eastern Queens, NY

Mineis Last Detection: | Eradication:
Eradication: April 2010 May 2017
Addison & Summit - 2004 I o
Ravenswood, Kilbourn Park, '-

. . = ; Islip, NY
O'Hare, & Park Ridge - 2005 Manhattan, NY \ Eradication:
Chicago - 2008 Eradication: _ il

Pennsylvania 1\11- 1013 —_ Angust 2011

New Jersey \ Central Long Island, NY
Ohio = ﬂErnle"?r;I}US i Last Detection:
udson - April 2 3
Batavia/Stonelick Twps, OH Union/Middlesex - March 2013 October 2013
Eradication: .
Moarch 2018 i % Staten Island, NY
Eradication:
May 2013

Monroe Twp, OH ’ KN West Virginia
(just west of Tate)
Eradication: Tate Twp/East Fork Rec Area, OH
September 2018 .
Last Detection:

Auguzt 2018 Contiguous USA
Overvl ew

- Active/Regulated for ALB
. Eradicated/Deregulated for ALB

5.7

[ State Eradicated/Deregulated for ALB |
Ju— R

Ch aii it e, = sl iy & i e d iy

Duis Crmaded a0, amem,
[T FTeE———
iy

Currently in,
New York (1996), Massachusetts (2008), Ohio (2011), Ontario, CA

Eradicated from,
lllinois, New Jersey, Boston, MA, Toronto, Canada




What does it do?

Attacks healthy hardwood
trees

— Preferably maple

— But also elm, willow, birch,
horsechestnut...

Weakens, eventually killing, trees

— Girdles the tree by young larvae
feeding in the cambium layer

— Compromises structure by older
larvae boring into heartwood

Can spread in firewood

— Some Ohio and Long Island
infestations

i
-

s iy & _ R 5
*= = Joe Boggs, Bugwood.org



Bark Problems
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Oviposition Sites (egg niches)
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ALB vs. Native Longhorned Beetle

Asian longhorned beetle White spotted sawyer

TASE

- White spot

o
- “1 " '_tr
= F 8
ELYTRA ELYTRA
Shiny black Dull bIack "
ANENNAE ANTENNAE Y - ve
Stark B/W Dim B/W ;:: Y "
contrasting contrasting % ﬁﬁ& 5 i"t _
bands bands "ess & ek )
5 f"ﬂ.‘j"_._";.'_i'. P i’-{'}' {
SPOTS BRBS RS |
Distinct indistinct off- 5 Y
white white or none i
Christine Peterson, AP L E G S L E G S
Hardwoods SUBIEE no tinge Conifers



FIREWOOD ALERT!

TRANSPORTING
FIREWOOD

Don’t B i
Move -~ maine.gov/firewood @
Firewood! =

Signs at border crossings
& visitor centers

PROTECT OUR FORESTS

Firewood Lugs
TREE-KILLING Bugs

P DON'T MOVE
FIREWOOD

Even
Within

N
[OE7510]
maine.gov/firewood




BEECH LEAF
DISEASE

First reported in OH, 2012

American, European, and
Oriental beech are
susceptible

» Perhaps caused by a foliar nematode, litylenchus

crenatae

.



BLD SYMPTOMS

* Early symptoms - dark bands
between lateral veins of
leaves

* Evident when leaves
emerge (spring)

* Later stages — leaves become
thickened, shriveled and
curled

* Reduced bud and leaf
production

* 2-5 years — saplings May be 2 years in
» ~6 years — mature trees Maine for both

9 \J b 04 )

o \



Anthracnose Eriopyid mites Aphid leaf rolling

https://vtinvasives.org/invasive /beech-leaf-disease



BEECH LEAF DISEASE

First discovered in
2012 (Ohio)

Currently known in:

Connecticut,
Delaware,
Massachusetts,
Maine, Maryland,
Michigan, New
Hampshire, New
Jersey, New York,
Pennsylvania, Rhode
Island, Vermont,
Virginia and West
Virginia.

Ontario, Canada.

December 2023

Initial BLD Observation

2012 [

2013 [
2014
2015
2016
2017
2018

2020
2021
2022

() o
g) Ontario W@mﬂ (4
Metroparks

Funding proviced by USDA Forest Service and Clevelan

Metroparks. USDA is an equal cppertunity provider,
emgloyer, and lender.




First reported in Maine — June
2021

* Now in every county except Franklin

Beech Leaf Disease (BLD) Known Distribution in Maine
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New Invasive Pests - Conifers

Hemlock Fir Spruce




What is HWA

An aphid-like, sap-sucking insect

Feeding nymph

Older nymphs/adults produce
“‘woolen” balls (fall/winter)

4

!

Dormant in

Vince D'Amico & Michael Montgomery

2 generations / year
spreads more easily during crawler stage ' ‘ %%"‘Q



Areas Regulated for

Quarantine o ;
Updated in Wl ] e

I | T ] conservation & Forestry
[ ]

Maine Forest Service

2 O 2 3 EE .' . : ’ Forest Health & Monitoring

- HWA is moving
inland due to
warming winter
temperatures

Hemlock Basal Area (sq ft per acre)

P 243
0

D Maine County Boundaries

60 BOM'I Hemlock Woolly Adelgid Quarantine Zone
nes |

Path: O:\MFS\FHM\Parisio\HWA\Parisio Hemlock Woolly Adelgid 2023 Quarantine Revision.aprx




Westbrook ME R i R = " Wolfe Neck Woods
(Uninfested) it S s State Park
April 2008 P AN AU March 2012







Recognizing HWA

From Afar

premature needle drop
lack of new growth
lush green color fades
branch dieback

dead tree



And, while you are looking at hemlocks . . .

Elongate Hemlock Scale

(Fiorinia externa)

-Hemlock and Fir
-Spruce
-Other Conifers



Armored scale insect

Found on hemlock, fir,
sometimes other conifers

First U.S. detection - 1908
(NY)

First Maine detection - 2009

Appearance:

Elongate Hemlock Scale

Female: yellow/brown waxy
coating, immobile adult

Male, white waxy “cocoon”
Threadlike “floss”

Along the length of needle




Elongate Hemlock Scale

* What to look for * Where to look

* Waxy deposits — “gray” colored needles * Hemlock and Fir

on upper surface Older branches

* Thinning foliage Planted trees

» Scale coverings/floss undersurface © Forests infested w/HWA




On trees with HWA...

L.
See the sneaky scales?
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Sawflies European pine sawfly




Leatminers

UGA0907027 |

UGA1296079




Spot Treatments

White pine weevil

Other borers




Ry

Piercing-Sucking Insects

o * Photos: Bob Childs










Oystershell Scale
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Crawlers




Spruce Spider Mites

" i "I.-' .- -. 'I- ' - -
.I - i-"I ‘.‘. "f '
W : -"I
UGAD949064 “ ;
- '. L]
| _ Gt
R YT
.#

UGAD949037




5, _.. ﬁ n %

7 p]
D)
ot
=
P
<P
=
» -
-
N
e
P
~dhed
i
)
=
7]
(=
=
=




Sustainable landscapes cost
ess long term

Garden/Garden — A Comparison in Santa Monica

Santa Monica, California, U.S.A.

Sustainable Landscape

6,000 Gallons 250 Pounds 15 Hours

Warie Yarp Waste MAINTINANCE
Hounrs

Project Facts

* Santa Monica imporls more than 90 percent of its water * The native garden cost $16,700 to install compared
from Northem California and the Colorado Hiver, more

than 400 miles away

stration gardens or adjacenl

demonsirale the many b

percent less water,

aste, and requires 68
incorporates commaonly used exolic spec percent less labor than the traditional garden

while the "Nal

Garden,” the sustainable alternative,

uses exclusively native California plants



< C @ 2% mainegov/dact/php/gotpests/indexshtml * o @ 3 S, 6 paused

USDA APHIS Applic...  IF§ assystNET - Services DACF Apps Division of Animal a... Office of Informatio... Hemp Database Current Forms MainelT - Third-Part.. @4 Office of Informatio... » 3 All Bookmark:
u

¢ Services | Help | rch Maine gov G Select Language | ¥

Abdut Us | Ask the Experts | Sitemap

Got Pests? BV e, o

FindaPest ¥ IsitaPest? ¥ Solutions Pesticides Resources Ask the Experts

Got Pests? &
Teaching kids to identify and O,

Pests can be insects, weeds, fungi, mice and other animals, or microorganisms, like bacteria and viruses. Before you manage pests? v
swat, stamp, or spray, know your enemy and, most importantly, know that it is an enemy, and not a beneficial or K12 1PM Curricula
harmless plant or animal.

Do you know the name of your pest? Featured Links
Search by name of yourpest:| ]

If not, select from the options below.

Maine Integrated Pest Management
Council

Maine Board of Pesticides Control
Maine Natural Areas Invasive Plants
Maine Center for Disease Control &
Prevention

Maine Department of Agriculture,
Conservation and Forestry,

Maine YardScaping

University of Maine Cooperative
Extension IPM for Maine
Homeowners

o Have Your Pest Identified

(Diagnostic Lab) 2 = 2
USDAAPHIS Wildife Services Bugs? Plant Diseases?
Weeds? Critters?
In Your Garden?
Yard? Home?

wi GotPests.org

Maine Integrated Pest
Management Council

Where is it found?

What kind of pest is it?



http://www.gotpests.org/

Maine Integrated Pest ,

Management Council *

\
2 \,"'\'
P

M

Protecting Maine’s Future through Reduced Reliance on Pesticides

sEstablished by state
legislature in 2002 to
‘promote and enhance
implementation of IPM
practices that reduce or
minimize harmful
environmental and human
health risks.’

*Promotes public
education about the need,
benefit, and practices of IPM.

Identifies priorities for
integrated pest management
research, education,
demonstration and
implementation;

*Serves as a
communication link among
researchers, educators,
regulators, policymakers and
integrated pest management
users;

*Sets goals for expanding,
advancing and implementing
integrated pest management;

sEstablishes protocols for
measuring and
documenting IPM adoption.

Membership:

The 11 members plus 2
coordinators represent a
broad range of IPM and
environmental interests

Find out more at
www. maine.gov/IPMcouncil

Smarter Ways to Deal with Pests
From mice to mildew, crabgrass to
cockroaches - whenever nature
becomes a pest, Integrated Pest
Management (IPM) offers least-risk
solutions.

What is Integrated Pest
Management?

« IPM is a common sense and
sustainable method anyone
can use to protect against
pests. Every time you swat a
fly, pull a weed, or select
disease-resistant plants for
your garden, you're using IPM
tactics that reduce the need
for pesticides.

+ IPM methods include:

« Cultural practices such as
mowing higher to favor
grass instead of weeds

« Physical methods such as
pruning or installing deer
fencing)

+ Biological controls such
as attracting or conserving
beneficial insects and
spiders

+ Chemical methods such as
selective and careful use of
organic, natural and/or
conventional pesticides
only as needed.
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On the Farm...

Maine farmers use IPM
to produce healthy
crops, protect the
environment and save
money. Shop for Maine-
grown food and ask your
farmer-neighbors about
their IPM practices.

Find IPM answers
to common pest
issues at
www.gotpests.org

Our Mission

The Integrated Pest Management Council
will define, promote and enhance
implementation of IPM practices that reduce
or minimize harmful environmental and
human health impacts of pesticides and
other pest management practices. The
Council will promote the education of the
public regarding the need, benefit, and
practices of IPM.
Specifically, the council is directed to:
+Identify long-term and short-term priorities
for integrated pest management research,
education, demonstration and
implementation;

(updated 2017)
*Serve as a communication link for the
development of coordinated
multidisciplinary partnerships among
researchers, educators, regulators,
policymakers and integrated pest
management users;
+Identify funding sources and cooperate on
obtaining new funding for on-site trials,
education and training programs and other
efforts to meet identified goals for
expanding, advancing and implementing
integrated pest management;
Establish measurable goals for expansion
of integrated pest management into new
sectors and advancing the level of
integrated pest management adoption in
sectors where integrated pest management
is already practiced; and
*Cooperate with appropriate organizations
to establish protocols for measuring and
documenting integrated pest management
adoption in the State.


https://www.maine.gov/dacf/php/integrated_pest_management/documents/ipmcouncilprioritiessurvey2017.pdf
https://www.maine.gov/dacf/php/integrated_pest_management/documents/ipmcouncilprioritiessurvey2017.pdf
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Resources

NEED HELP IDENTIFYING A PEST?

» Maine Department of Agriculture, Conservation
and Forestry Plant Health Division 3

» Apiary e Arborist ¢« Ginseng ¢ Horticulture e
Hemp ¢ IPM - Programs
207-287-3891

» https://www.maine.gov/dacf/php/index.shtml

» Cooperative Extension: Insect Pests, Ticks, and
Plant Diseases

» 207.581.3880 or 800.287.0279 (in Maine)
» extension.diagnosticlab@maine.edu



https://www.maine.gov/dacf/php/index.shtml
mailto:extension.diagnosticlab@maine.edu

Who you gonna call?

PESTICIDE REGULATIONS

e Board of Pesticides Control
207-287-2731

PEST PROBLEMS

e Cooperative Extension
800-287-0279

e Maine Forest Service
207-287-2431

PESTICIDE POISONING

e Northern New England O
Poison Center Q\QQ'

800-222-1222 \ﬂ&@




Bringing Nature Home Slides
e Courtesy of Doug Tallamy

Bringing Nature Hom e e i

This site supports the books and lecture series

about the benefits of native plant gardening by _
University of Delaware professor Doug Tallamy - . A
. ( o

The Problem “Garden as if life depended on it.”
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Many disease slides courtesy of:

Cheryl A. Smith

Extension Professor
Plant Health Specialist

UMIVERSITY of MEW HAMPSHIRE
COOPERATIVE EXTENSION




Some slides courtesy of CAES

Rose Hiskes (Rich Cowles & Tim Abbey)
The Connecticut Agricultural Experiment Station
123 Huntington Street
New Haven, CT 06511

Rose.Hiskes@ct.gov

Additional photos by Jillian Cowles (JHC)
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