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Eastern Tent Caterpillar

The larvae (caterpillars) of the Eastern tent caterpillar,

Malacosoma americanum, are emerging (eclosing) from their eggs '
and feeding on the leaves of trees and shrubs (Figure 1), After -
caterpillar's emarge from the eags, they create a distingt white, <

silken nest (or tent) in the branch crotches of trees and shrubs

Overview Of Presentation

* How The Department Of Entomology At
KSU Provides Assistance To )
Producers i

* Japanese Beetle Adult MitigationX
Using Traps '
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* How Insects Overwinter b |

* Questions And Discussion




Pines Grown As Christmas Trees Are Susceptible To A Number Of Insect Pests

Research

Pine Tortoise Scale Red Nymphs (Crawlers) Pine Tortoise Scale
! £ . Infestations Can Ruin The §
a Aesthetic Quality And

Substantially Impact The
Salability Of Christmas Trees %

Research Project Collaborators (2021)

1 Country Christmas Trees (Wakarusa
KS: Eldon Clawson)/

‘2 Pralrle EIf Christmas Trees (Lawrence,
PRAIRIE ELF (4}

1KS: Kathy/Jeff Heeb) [
3. Mldland Holiday Pines (Shawnee, KS:

HE Phil Wegman) Hf
4. D & G Christmas Tree Farm
~ (Louisburg, KS: Doug Eble)g&s ©
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CHRISTMAS TREES




Pine Tortoise Scale Research Project
* Monitored Activity Of Pine Tortoise

Scale Red Nymphs (Crawlers) From
June Through November (June 8, 24,
and 30; July 8 and 22; August 7;
September 1; October 1; and November
1,2021).

* Activity Of Red Nymphs (Crawlers)
Determined Timing Of Insecticide
Applications.

. SENSITIVE PAPER

Whestnz, 12 89147 ELS.A, Phuser (020)aag-3005
¥ e o
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Water Sensitive Paper: Use To Determine Spray Coverage

Monitoring
Pine Tortoise

Scale Nymphal
Activity &
During The
Growing
Season

Water Sensitive Paper: Visual Assessment Of Spray Coverage

Water Sensitive Paper After An Insecticide Application (Country Christmas Trees; Wakarusa, KS)




Results Of Research Project

* No Live Pine Tortoise Scale Red Nymphs
(Crawlers) Were Present From July 8 Through
November 1, 2021.

* Monitoring Helped Time Insecticide
Applications Accordingly And Water Sensitive
Paper Provided An Assessment Of Coverage
Associated With Insecticide Applications.

* All Christmas Trees From All Four
Operations (Farms) Were Marketable For Sale.

Japanese Beetle,
Popillia ¥

By JAPANESE BEETLE
; LIFE,CYCLE

JAN | FEB | MAR| APR | MAY

NOV|DEC

“Hi Raymond. It has been a very rewarding
experience working with you on the pine tortoise scale
project. Thank you for your dedication to this matter
and it is good to have it behind us...well for this year
anyway???? You saved a lot of trees for us, thank you

very much!!!!” (Kathy Heeb: Prairie EIf Christmas
Trees; Lawrence, KS. November 2, 2021)

“Those of us who were part of the Pine Tortoise
project are most grateful for all you did to educate us
and help us save our Christmas trees!” (Phil Wegman:
Midland Holiday Pines; Shawnee, KS. January 5,
2022)

Japanese Beetle: Information

* Native of Japan.
* Introduced into the USA in 1916 (Riverton, NJ).
* Adults present during the summer (June-August).
* Feed on over 300 plant species.

* Adults are 1/3 to 1/2 of an inch long with white tufts of

hair on the periphery of the abdomen. Metallic green with

bronze or coppery-brown wing covers. -,

4 * Adults feed on leaves, flowers, and fruits.
* Adults live about 30 to 45 days.

* Active on warm sunny days, and feed on the upper leaf
surface resulting in skeletonization.

J apanse Beetl(:Xdult Tra




Japanese Beetle Adult Trap: Pheromone Lure (Male)
And Attractant (Female)

Lures
Floral Pheromone




Mass trapping designs for organic control of
the Japanese beetle, Popillia japonica
(Coleoptera: Scarabaeidae)

Jaime C Pifiero"® and Austen P Dudenhoeffer

Abstract

BACKGROUND:: In some reg:ons anorth Amenm, damage caused by the Japanese beetle, Popillia ji anamm hasbeenincreasing
asbeetle pand. This poses a pest 1|l for crop farmers, in
particular organic producers. From 2014 to 2016 we evaluated the ability of novel mass trapping systems to capture P. japonica
in elderberry and blueberry orchards in Missouri, USA.

RESULTS: Across a 3-year period in two locations, the mass trapping systems collected 10.3 million P. japonica adults while
season-long adult densities on crop plants were comparatively low (elderberry: 0.5-3.7 per plant; blueberry: 0.01-0.07 per
plant). Damage by P. ,mpnmcn averaged 6.8% per plant in elderberry and 0.12% in blueberry. In 2015 and 2016, large-capacity
bins with increased ptured similar beetl, bers as did 1.2-m-long mesh socks (single design used in 2014), and
these two trap designs outperformed non-ventilated bins.

CONCLUSION: The mass trapping designs captured high numbers of adult P. japenica, while comparatively few adults and little
damage to the foliage were recorded on plants. Mass trapping may provide effective alternative management options for
P.japonica with less or no insecticides applied to the crop.

© 2018 Society of Chemical Industry

Brandon Taylor, owner of Taylor Family Orchard, has been placing Japanese beetle traps
around his organically grown peaches and apples since 2018.
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K-State Garden Hour - Getting
K-STATE \ the "Buzz" on Honeybees

GARDEN
HOUR

ASTATHGARDEHOLR

In this free webinar, Dr. Raymond Cloyd, Professor and
State Extension Leader for Entomology, wil discuss
polinator types, several aspects of

polinator gardens, and the biology and behavior of
honey bees including colony members (queen, workers,
iy and drones) and how a honey bee colony is structured
and operates within a hive. Register Here

BEEKEEPING BASICS
WORKSHOP

SEFTEN
e

0 Wednesday, September 9, 2020 at

12:00pm
K-STATE | oz

§ Zoom

Keith Westervelt
And I Working
Honey Bee Hives
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Extension and Qutreach
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Aesearch and Extension

Pesticides aﬁd Bees

Integrated Crop Management

Content by Category ~  ICM News  ICM Blog  People Crops  Pests  Soils  Resources

: How do insects survive the winter?

pollen than mectar Celober 5, 2016 2.05 PM

Highvt, but adult bees consume m

Table 1. Foctors that disrupt honey bee

Right now, | have five different insects walking around my office! Of course, they are accidental invaders along with
activity and may be responsible for declines. . . B . . . -
many other nuisance pests active right now. I's also a sign of the quality of the building | work in [sigh]. I've been
+ Varroa mite { Harroa destructor) — vector of a . . , . . . P
Y % ARES asked several times, “how cold does it have fo get lo kil insects?” Perhay important to understand why cold
mumnber of viruses inchiding defarmad wing and

Terstel§ acnte paralyris viray termy

©s kill insecls. Inseck:

e wnlike mammals and birds because th it own heal (called
b mms). Insects die when they are expesed to temperatures bel he metting point of 1 body fluids. I they|
want o survive our cold lowa winters, they must avoid freezing or lolerate freezing. Over ime, insects have

must generale

+ Lack of habitat that provides nutritious summer
frage
+ Pesticides

developed several strategies 1o survive cokd temperatures and nane of them invalve wearing ficece

] ] Insects Are Poikilothermic (“Cold-
What D O t \Y | ? Insects Are Poikilothermic (“Cold-
at 7ocs Lverwintering vean Blooded” Or Body Temperature

Overwintering is a physiological Fluctuates With Environmental

condition of growth retardation Temperature) And Have Variable

&) or arrest that is primarily g& Responses As Winter Approaches
designed to overcome lOWCr 1. Migration: movement over great distances

2. Diapause: physiological state of arrested growth and

than optimum temperatures development
during Winter (ManSingh 1971) 3. Dormancy: a seasonal period in the life cycle in which

growth, development, and reproduction are suppressed

Fig. 1. Seazonal distribution of the fall armyworm in the United States.

Georgia stock as bait in sticky traps to estimate the FAW population on St.
Croix, U.S. Virgin Islands. In 1978, Mitchell and Sparkst* found that the

FAW male population near Santa Cruz, Belivia, responded to laboratory-
reared FAW females from Florida and to the FAW sex pheromone, {(2)-9-
dodecen-1-o0l acetate, identified by Sekul and Sparks (1876) from Georgia
stock; the data obtained were wery similar to trapping responses observed
in the T.S.




Abiotic Cues/Stimuli That Help Insect
Pests Know When Winter Is Approaching

1. Photoperiod (Daylength)
2. Temperature

J 3. Moisture

* Interactions Between
Photoperiod And Temperature

Overwintering Strategies

Insect pests seek protected locations
outside or inside that provide protection
from repeated freezing and thawing

* Cracks and crevices in loose bark of

woody plants, fallen leaves, and debris
N on ground L) w
e P * Homes or structures S 357

Freeze Tolerance: ability to tolerate the
formation of ice in the body tissues and
fluids. Insect pests convert 50% or more of
their total body water into extracellular ice.
Freeze Intolerance (Avoidance): ability of
insect pests to survive low temperatures by
means of supercooling. Stop feeding and
empty digestive system before winter to
remove any substances that could contribute
to the formation of ice crystals.

Factors That Influence The Effects Of
Weather On Insect Pests

* Length (duration) of cold |

temperature changes

Cold Duration (5 To 6 Weeks)
Contributes To Insect Pest Mortality.
Rapid Freezing And Thawing Cycles

Are Detrimental To Insect Pests
Because Of Expansion And Rupturing

Of Cells. 8|

However, Most Insect Pests Utilize
Overwintering Sites (Soil Or Leaf
Litter) To Provide Protection From The
Cold Extremes Of Winter.

Supercooling: process
I of lowering the &

temperature of a liquid
below the freezing
point so the liquid does

not become a solid.




Insect pests preserve liquids in their
bodies at lower temperatures by
reducing the body water content. This
is accomplished by using compounds
called cryoprotectants; such as,
polyols and sugars, and glycerol
(natural anti-freeze) that lower the
temperature in which freezing occurs
in the body.

Many Insect Pests Overwinter Deep In The Soil
Profile Where The Temperatures Are ngher

Cryoprotectants And Cryoprotection
Associated With Freeze Tolerant Insect Pests

Most insect pests that overwinter

gbased on freeze tolerance|
% accumulate polyols and /=
carbohydrates in which 01ycer01
(natural anti-freeze) is the most
common and abundant substance.

A Thick Snow Cover Acts
As An ‘Insulating Agent’
That Enhances Survival. In
Fact, The Soil Temperature
Can Be 20 to 30°F Warmer

Than The Ambient Alr _
Ml Temperature [

Cold Avoidance: Grubs
Move Deeper Into The Soil
Profile, As The Soil
Temperature Decreases,

" Where The Soil [{&
.Temperature Is More
Stable. '

Grubs In The P
Soil Are
i Protected From
Extremes In |
{ Temperature F%. "

e Thd e
: L ]
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Insect Pests Can Overwinter

As Eggs, Nymphs/Larvae,

wie Pupae, Or Adults &
* Eggs=aphids

* Larvae/ Pupae=caterpiiiars
and borers

=L L

H

How Do Insect Pests Oyerwinter"

//’ * Bagworm=Eggs
* Aphids=Eggs
* Chinch Bugs=Adults
Elm Leaf Beetle=Adults
* Fall Webworm=Pupae
* Cutworms=Larvae/Pupae
* Grasshoppers=
* Lace Bugs=Eggs/Adults
‘'wospotted Spider Mite=Eggs/Adults
* Spruce Spider Mite=Eggs
* Japanese Beetle=Larvae/Pupae
Adults/Eggs
* Eastern Tent Caterpillar=Eggs

* Leathopp

Table 1. Common name and scientific name of soft
or bark scales that feed on trees and shrubs.

Comman Name Schentific Name

Cottany maple seale Pukdnari

European elm scale

European fruit lecarium scale

Fletcher scale Porthenolecanium fletcherl
Magnolia scale Nenfecanium comupanum
Oak kermes scale Mermes pu

Pine tortoise scale

Tuliptres scale Toumeyella liodendr

Table 3. Common name, scientific name, scale type (hard or soft), and overwintering life stages of scales,

Common Name Schentific Nama ScaleType | Ovarwintering Life Stage

Euonymus scale Uinasphs eupnymi Haed Fertlized famale

Gloomy scale Melanaipis tenebricosa Hard Fertilized female

Juniper scale Carulaspis junlpeni Hard Fertlized female

Obscure scale Melanapis obscura Hard Second instar mymph on bark

Oystershell scale Lepidosaphes ulmi Hard Eggs undemeath covering of dead female
Fine needle scale Chionaspés pinifofice Haed Eggs undemeath covering of dead female
San Jose scale Quadsripidicius perniciasus Hasd Second instar iymph

Cottony maple scale Fulvinaria innumenabills Soft Second instar female nymph on twigs or branches
European eim scale Gossyparia spuria Soft Second Instar nymph in bark crevices
European frult lecanium scale  Forthenalecanium comi Saft Second instar nymph

Fletcher scale Forthenolecanium fletcher! Soft Second Instar mymph on beaves and shoats
Magnolia scale Nevlecaniim comupanam Soft Nymph on twigs ar branches

Ok k ¢ Ki e Soft First instar nymph on branches

Pine tortoke scals Tourneyella parvicomis Saft Fentilized famale on twigs

Tuliptres scale Toumeyella lirodendri Soft Second instar on twigs and branches

ormant

DORMANT SEASON

INSECT KILLER

INSECTICIDA PARA LA TEMPORADA INACT
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Dormant oil applications target
overwintering immatures or
females (e.g. euonymus scale,

obscure scale, and cottony
maple scale). Applications are
less effective against scales that
overwinter as eggs (e.g. pine
needle and oystershell scale).

Insects (And Mites) That Enter Homes
Or Structures To Overwinter
* Asian Ladybird Beetle @

* Box Elder Bug
* Elm Leaf Beetl
o * Cluster Flies |

S Brown Marmorated Stink Bug -

Summary: How Insect Pests Overwinter

1. Insect pests can overwinter in various life
stages—eggs, larvae/nymphs, pupae, and/or adults.

2. Insect pests avoid cold temperatures by means of
freeze tolerance or freeze avoidance.

3. Snow cover acts as an ‘insulating agent’ providing
protection from aboveground winter temperatures.

4. Dormant oils are effective, in general, against
insect (and mite) pests that overwinter as
larvae/nymphs and eggs located on plants (trees and
shrubs).

Illinois Depar‘tment of Publlc Health

I’reventlnn L “Control

|0ccasuonal Invaders|

Occasional invaders are insects and other arthropods that sporadically enter
structures, sometimes in large numbers. If you've been invaded by pests that are
not covered in our other fact sheets, chances are you’ll find the information here.

ommon problem with occasional invaders is that they become an
e. Some can bite, pinch, secrete foul odors, damage plants, stain

s, and damage fabrics. n after they are dead, the problem may
bodies of dead insects can attract other pests that feed on them, and

Whether they're
reproduce ou r for
them than ou ions. ns th t p ompt
invasions of unwanted pests. Altering environmental conditions can make structures
inhospitable for pests, and is an important component of integrated pest
management.

COMMON OCCASIONAL INVADERS

Brerr, it’s getting chilly outside.
Let’s go party in your atfic!

Tank You For Your

‘ @Attentlon' ‘

Learned Something!
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