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NATURAL“CORN’, 7000 B.C.
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NATURAL PEACH, 4000 B.C. ARTIFICIAL PEACH, 2014

TASTES ‘EARTHY’, \qheshing
SWEET". ‘SOUR' AND and juicy
64% EDIBLE FLESH SLIGHTLY ‘SALTY’ 90% EDIBLE FLESH
100 MM
25 MM
] 64 Jumes
WAXY SKIN 36% STONE
10% STONE
* PEEEP st ~2m VAR|ETIES
ooo 5223233333
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The Green Revolution

® Between 1940's - 1960’s flaet;d

@® “saved over a billion people from starvation” €arth
@® high-yielding varieties of cereal grains
@® Expansion of irrigation infrastructure

@S’

® Modernization of management techniques

@ Distribution of hybridized seeds, synthetic
fertilizers,and pesticides to farmers

EEEEEEEEE

Dr. Norman Borlaug with Julie Borlaug, Dr. Ronnie Coffman,
and Dr. Ed Runge

Field, Lab, Earth

orlau g was an Amer g m ist who specialized in wheat
K own as the F th fth Gre volution, he helped other
ht S sav mII fIivesinM Id , Pakistan, and mor
e Nobel Pea P n 1970 a df ddthW IdF od Priz to

r. Nor

9

e WO
Ib other fo dfght s worldwide. This episode we speak with his
dd ght and colleague Julie B rlau g and fellow colleagues Dr. Ronnie

off and Dr. Ed Runge to discuss the “Man who Fed the World."

O(Q I:TU'U

Norman Borlaug
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502 Records
$ billions in economic impact

Spotted Wing Drosophila
Estimated revenue loss in 2008
$511.3 million



“WHY SHOULD WE TOLERATE A DIET OF
WEAK POISONS, A HOME IN INSIPID
SURROUNDINGS, A CIRCLE OF
ACQUAINTANCES WHO ARE NOT QUITE OUR
ENEMIES, THE NOISE OF MOTORS WITH JUST
ENOUGH RELIEF TO PREVENT INSANITY?
WHO WOULD WANT TO LIVE IN A WORLD
WHICH IS JUST NOT QUITE FATAL?

— SILENT
SPRING

| Rachel
\ carson




The IPM Pyramid

Pesticides

* MiniMize Impact on the environment
* Minimize Impact on human health

* Maintain or increase soll tertility

o " " ' hysical/ | |
ong-rerm pest managemen Mechanical | Biological

e Prevent pesticide-resistant pests

Cultural/Sanitation
o Strives to maximize long-term returns/savings

/ Monitoring/Scouting




Monitor | Tools of the trade

Insect Goes In

Insect Vial —_, =«

A




Photo: NC State University

Sweep net

Figure 15. Proper use of a sweep net.

Monitor | Tools of the trade


http://ipm.ncsu.edu/soybeans/Scouting_Soybeans/scouting_for_insects.html

Monitor | Tools of the traSig

Slap/Beating technique

Scot Nelson



https://creativecommons.org/licenses/by-nc-sa/2.0/

Monitor | Tools of the trade

Pheromone Traps | Sweet potato weeuvil
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Monitor | Tools of the trade

Pheromone Traps | Sweet potato weevil

5411108 5411109

Juliana Cardona-Duque, University of Puerto Rico, Bugwood.org



https://www.insectimages.org/browse/detail.cfm?imgnum=5411108#collapseseven

Monitor | Tools of the trade

General Lures/Traps




Insect |ldentification

/

e Recent estimates of species Other
d. t azthropods
IVErsSIty Insects 59% e
=

e [otal estimated species count: 8.7
million (Eukaryotes)

e 2.2 million marine

e 1.2 million species described

. (\‘-‘.'-" '
"‘ W7

R\ B :
LR

Pl§nts
* 86% of existing species -
undescribed (96% of marine 2},*}%‘3.5

species) 13%
* (Mora et al. 2011)
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Life cycle drawings are from:
Virginia Tech - Department of Entomology
University of New Mexico - Entomology

Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture
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Life cycle drawings are from: B AN A
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University of New Mexico - Entomology

Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture



Segmented legs
(True legs)

Fleshy legs
(prolegs)

lo moth caterpillar, Automeris io (Erfan Vafaie, Texas A&M AgriLife Extension)
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Life cycle drawings are from: B AN A
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Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture
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John Flannery, Flickr, Some rights reserved

Sawfly, Family: Symphyta


https://www.flickr.com/photos/drphotomoto/3685609388/in/photolist-VQVkHJ-6vjAL8-WmgryD-RFgnrU-6vjB1R-6voLSL-3bbwSH-8ftuG9-AYnz4p-3EypLg-WTVBeq-6vjACP-6voLZd-TQEJGH-2HdRw-HudeR1-P7Te6W-PCcoij-Y2rEJR-YAtkBk-kSPGZ-9JqCNW-2338pVF-bGkrq-3jKv6-6BFHgs-SsyYqA-23Ef5BR-22bsrka-4yPxKz-jTSur-VkMpdM-jV9zu-p5w9ie-3L5x6-o7dpBi-cczk21-p548D-43znEd-p4VKp-o6URDv-7Vj5gE-KDXT1-XLVakU-9RZDKb-DouMGV-ceusoo-22bss7a-9EeL5V-nJrVG8
https://creativecommons.org/licenses/by-sa/2.0/
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University of New Mexico - Entomology

Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture
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Lady beetle larva, Family: Coccinellidae
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https://www.flickr.com/photos/derek_p/14378476510/in/photolist-nUzs8q-9vhrgc-9vkiyf-h1AvM-9vhrun-8XLhGb-9vkhV3-9vkhN1-9tx3Wm-HHouvv-5UJRmJ-9tu6ov-9vhi4H-9vki2A-9sBGV8-u5H9og-JEmDoK-drAE5Z-5RgDDC-ea4fpJ-cSgYnU-7MuG-gRCDr-pETdWx-7RrdN3-6w7tgS-vgMYHU-WZqXKZ-WZqXQZ-Jqg7cF-GM1QkZ-6fN5d2-iA4awn-gEVV4-abtSWw-ycDS2T-F6JLFF-8BCGmW-hEhVGp-nWK3Kr-WZqXWa-nvABGV-maj2fF-5zSdhD-nKnUCW-4ZXyuj-DR6D8w-cPKSq3-9sB8M8-uZeJJS
https://creativecommons.org/licenses/by-nc-nd/2.0/
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AJ Cann, Flickr, Some rights reserved

Ground beetle larva, Family: Carabidae


https://www.flickr.com/photos/ajc1/31572726565/in/photolist-68A1uG-oLNwCe-6XURLd-b3djiP-gSoC8a-MfB14X-XKQgZ1-BhR3rJ-Q6YtCz-vSnB4A-HgH2aF-J3oC81-RthDKf-Rw2pc8-R8iQJL-K427Ws-JWR7js-JaAnnA-JWRf8o-JWReqm-K72YJp-JaAoVA-JWRfuq-JaD3Lv-JWRePC-JWRcqE-JaAnCf-K72WVK-K72W32-JWRfLh-JZ6WJx-K429QC-JWR6i9-JaAq11-JZ6VJ6-YdeG2s-GHPRpV-K72XTX-JWRdn9-JZ71mx-K429gw-JaD4nk-JZ6YjM-w76Ctj-x4ECfV-QfRCKo-x3n1zh-wDMSD9-x9mF2b-brkJSr
https://creativecommons.org/licenses/by-sa/2.0/
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https://www.flickr.com/photos/treegrow/37133194285/in/photolist-YzkjXF-oL9ZG2-Z8B3qU-Tb892c-Te5uZj-aQzMHa-mo9Zwt-YzkjTc-8PHSkz-TX9US2-8yfVbQ-23oUenE-8yfYsm-8yfZNQ-8ycV74-8yfZ8U-8yfP2w-7HM2zv-GK1j9x-USQSJ3-GD7Lei-dy4qud-GD7UzB-dy3tEy-9dS2Xp-scKhRQ-6w7G2E-7KoQS4-7HQMuU-frVt9F-fE6v3b-8zvHz3-8zvHNs-8Ax2ze-8AA5T5-8yg5vq-8ycNKt-7HA1xc-8ycMzT-7KoMiz-8ycPni-8ycRdc-7KsEWY-8yfSwU-8ycM8z-7HQMds-8yg3NG-8yd3m4-7KoN5v-8AAqdb
https://www.flickr.com/photos/treegrow/37133194285/in/photolist-YzkjXF-oL9ZG2-Z8B3qU-Tb892c-Te5uZj-aQzMHa-mo9Zwt-YzkjTc-8PHSkz-TX9US2-8yfVbQ-23oUenE-8yfYsm-8yfZNQ-8ycV74-8yfZ8U-8yfP2w-7HM2zv-GK1j9x-USQSJ3-GD7Lei-dy4qud-GD7UzB-dy3tEy-9dS2Xp-scKhRQ-6w7G2E-7KoQS4-7HQMuU-frVt9F-fE6v3b-8zvHz3-8zvHNs-8Ax2ze-8AA5T5-8yg5vq-8ycNKt-7HA1xc-8ycMzT-7KoMiz-8ycPni-8ycRdc-7KsEWY-8yfSwU-8ycM8z-7HQMds-8yg3NG-8yd3m4-7KoN5v-8AAqdb
https://creativecommons.org/licenses/by/2.0/
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Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture
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White grubs, Family: Scarabaeidae
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Clemson University — USDA Cooperative Extension Sllde Series, Bugwood org

Tobacco wireworm, Conoderus vespertinus
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PICTURE KEY TO LARVAL INSECT TYPES: SECTION 2
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soldier fly Life cycle drawings are from:
Virginia Tech - Department of Entomology
University of New Mexico - Entomology

Lee Townsend, Extension Entomologist, University of Kentucky College of Agriculture
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David Cappaert, Bugwood.org
Darkwinged fungus gnat larva, Bradysia sp.



L arva

Wayne N. Dixon, Florida Department of Agriculture and Consumer Services, Bugwood.org

Pitch-eating weevil, Pachylobius picivorus
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John C. French Sr., Retired, Universities:Auburn, GA, Clemson and U of MO, Bugwood.org

House fly, Musca domestica
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Andrew Hoffman, Flickr, Some rights reserved
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Crane fly larva, Family: Tipulidae


https://www.flickr.com/photos/71701055@N00/8514064003/in/photolist-fV4SYn-adwayv-5XQFw5-RoqvRG-d9xJU1-LpxeCJ-LpwYtf-MiQj5A-LpwYG1-qyCJeq-9nAMfg-qh8yVr-b6QMLP-aGTywR-aGTyPn-nskAt6-b6NvF4-9mjGDs-dYmNAX-bMkntK-duwjtk-a3vgyF-TPiM7b-oXfibP-aK1QLi-ez5ivt-aD5ZYD-TPiJvu-dgPLT9-iBcQMN-83fCX3-7hyyuY-dYmLFB-4yXq1y-zrFpz-4yT9Je-6JMBWh-CvEJ2P-C5sxva-tmsDpq
https://creativecommons.org/licenses/by-nc-nd/2.0/
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(2.5 - 4 days) 1st instar

o —\* (1-2 days)

N\

Adult ¥2nd instar

Thrips

(30-45 days) (2-4 days)
150 - 300 eggs)

Foliage

Soil/Leaf litter

_A

Prepupa
(1-2 days)

UGA0019008
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oScot Nelson


https://creativecommons.org/licenses/by-nc-sa/2.0/
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Thrips

Oak Tatters

Erfan Vafaie, Texas A&M AgriLife Extension Service, bugwood.org


http://bugwood.org
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Twospotted spider mites

Figure 1. Two-Spotted Spider Mite
Life Cycle 8 — 40 Days
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Twospotted spider mites | Fertilizer

HORTICULTURAL ENTOMOLOGY

Reducing Fertilization for Cut Roses: Effect on Crop Productivity and
Twospotted Spider Mite Abundance, Distribution, and Management

ANDREW CHOW,"* AMANDA CHAU, "> axp KEVIN M. HEINZ'

J. Econ. Entomol. 102(5): 1896-1907 (2009)

ABSTRACT Fertilization reduction could be a useful pest management tactic for floriculture crops
if it reduced pest populations with little loss in crop yield and quality. We evaluated the response of
the twospotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae), to different fertilization
levels for cut roses, Rosa hybrida L. “Tropicana’ and quantified fertilization effects on 1) management
of T. urticae on roses, 2) abundance and distribution of T. urticae on roses, and 3) yield and quality
of the cut rose crop. We tested two fertilization levels, 10% (15 ppm N) and 100% (150 ppm N) of

tha rarnnmmandad laval Far anmmaratal mnradisatinmn oand thraas anntral mathadee na anntral mancrira.
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Twospotted spider mites | Fertilizer
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Caterpillars
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Caterpillars

 UGA1124048
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Caterpillars
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Caterpillars
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Photo Cred: Allen Knutson & Mike Merchant
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Caterpillars
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Caterpillars

Photo Cred: Daily Mall



http://www.dailymail.co.uk/
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Steven Katovich, USDA Forest Service, Bugwood.org
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" Known migration routes
HI21] Possible migration routes
‘m == Northern limit of milkweed
= et ]| ate summer range

- Summer breeding range

v Winter roosts
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lllustration: Animal-Kid.com



http://Animal-Kid.com
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Whiteflies & Aphids
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Whitetlies & Aphids
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Whitetlies & Aphids

Overwinter

lllustration from Mauro Mandrioli

Short daylength
Cooler temperature
Degrading habitat

Asexual wingless
female


http://theaphidroom.wordpress.com/2012/02/07/where-are-aphids-during-the-winter/
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Katja Schulz, Flickr, Some rights reserved
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Judy Gallagher, Flickr, Some rights reserved
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4 photoby Larry L. Strand | Photo by Jack Kelly Clark

) _;.;c]pﬂeqoné-,_, Uniyersity of Cali

Adlt Leptoglossus zonatus Adult Leptoglossus occidentalis Adult Leptoglossus clypealis
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Anne Worner, flickr.com, Some ri


https://www.flickr.com/photos/wefi_official/9242152845/in/photolist-f5Gs3R-5rBXwT-8rSz9J-4Kq49q-dWKXax-6SVWCA-6VnW-8rPtyk-4KkLLk-cAvKwh-7WRp-g9eGr-8rSywE-gKAzk5-5AFUbU-jmxAE-8rPsTR-eduHys-bDr8R4-bDp5jE-ehW4R7-72fY5t-6xCwc3-23GQVN-6gyR4j-4KkLSR-7rTwy3-4Kq4fd-5AiNSV-4cbtBv-bDp44q-6rkwTN-bDp4MC-7ajSAm-5Ao9Hh-4KsSSe-edp4wB-5ar46t-edCML8-jb5joz-8u95Ep-8xhpDS-bVn2ZL-jknmhh-5hv2g7-5p1bnZ-nVX12V-5AiGGx-efqm28-7WQH
http://flickr.com
https://creativecommons.org/licenses/by-sa/2.0/

Not to be confused with...

John Flannery, flickr.com, Some rights reserved
B


https://www.flickr.com/photos/drphotomoto/36865739841/in/photolist-YaGy5a-HHJhyx-72N92J-jAeNKA-beK8d4-2Edxa-mckU52-78cQC4-fraypH-drT5aL-7NLub3-5Ec4Ax-6taoap-9oqABT-2h5Js-HuHLe-TMxS65-HuCLU-b1VZNe-cnQqe5-6gRSjy-qP2uyg-og4CRw-d7fcpw-V1wa5L-5rMrsb-TQtLJ2-8ZUqb7-atsQvc-pyLsGy-atsQtM-ogQRZr-5UnxGR-6aTB4M-drSUQ2-5VGDcS-pRBaVW-3Hoi5X-2xycv3-77zRBh-9xUXa7-6myK5d-XzxoNm-caP5Yf-8hAtG6-hp4GTV-nYDAsU-74ft1h-mXbe7z-dHLcDL
http://flickr.com
https://creativecommons.org/licenses/by-nd/2.0/
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Crapemyrtle bark scale

North Amer. First sighting:
2004, Northern Texas

Now found In:
TX, OK, LA, AR, NM, TN, GA,
AL, MS, NC, SC, VA, and WA

Originally from:
Asla
| Acanthococcus
lagerstroemiae
(Hemiptera: Eriococcidae]
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Crapemyrtle bark scale
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Crapemyrtle bark scale | Nymph (2nd instar)
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Photo courtesy of Zinan Wang et al., LSU



Crapemyrtle bark scale
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emyrtle bark scale
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Crapemyrtle bark scale | Male adult

Photo courtesy of Zinan Wang et al., LSU



STOPCMBS.COM

Crapemyrtle Bark Scale

Resource Website

Home Crapemyrtle Bark Scale v Report Updates Resources v About v

Videos

Presentations

Links

Welcome to the crapemyrtle bark scale resources page. See below for additional information about crapemyrtle bark scale biology,


http://STOPCMBS.COM

STOPCMBS.COM

Home Crapemyrtle Bark Scale v Report Updates Resources v About v

Videos

2018. How to treat for crapemyrtle bark scale. Dr. Michael Merchant.

Length: 9 minutes and 24 seconds.

How to treat for crapemyrtle bark scale

Watch later Share



http://STOPCMBS.COM

Crapemyrtle bark scale

Scale counts 8 WAT (ANOVA, P<0.05)
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Crapemyrtle bark scale?
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Monitoring/Scouting

Invasives | Lantern fly

- % - | - i
Lawrence Barringer, Pennsylvania Department of Agriculture, Bugwood.org



Monitoring/Scouting

Invasives | Lantern fly

® [ ycorma delicatula
® First detected in Pennsylvania in 2014.
® (2018) also found in Delaware, New
Jersey, New York, Pennsylvania and
Virginia
® |ntroduced from Asia

® Preferred Plant Host: Tree of Heaven
(Ailanthus altissima)




Monitorin Scoutln C

Invasives | Lantern fly

* Sucking pest

* Produced honeydew and subsequent ‘ r
sooty mold

 Feeds on over 70 host plants, including
grapes, hops, apples, cherry, stone fruits
and walnuts

.....
\\\\\\\\



EGGS
October — June

HATCH AND
TAR
e

OND

— July

......
__________
,,,,,,,,,,,,,,

\¥3/ & /
FOURTH INSTAR THIRD INSTAR

Egg mass. Photograph by L. Bamnger Pennsylvama De fartment of Agriculture.

T

llustrations by Colleen Witkowsakl



Monitoring/Scouting

Invasives | Lantern fly

https://www.youtube.com/watch?time_continue=26&v=vE1QJ4ADV7c

Photograph by Lyle J. Buss, University of Florida.



mailto:ljbuss@ufl.edu
https://www.youtube.com/watch?time_continue=26&v=vE1QJ4ADV7c

Emerald Ash Borer
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Ash In the United States

* Fraxinus: genus of flowering
trees in family, Oleaceae

*21 species of trees in North
America north of Mexico

*Opposite leaves, usually
pinnately compound




/hite ash)

W

Uses of ash (

Baseball bats
Tool handles
Oars

Pallets

RR ties
Bows

IC guitars

Electri

Firewood

Furniture

Seeds used by
birds



Emerald ash borer

» Agrilus planipennis (Coleoptera:
Buprestidae)

* Native of Asia, first detected in Detroit
MI in 2002 (prob. had been in Ml since
early 1990s)

* By 205> on dead or dying ash
7wy ea of SE Michigan




History of EAB in U.S.

 |nitially very little known
about this insect

 Range from China, Korea, E.
Russia

 Two pages in a Chinese
textbook and a few taxonomic
descriptions In journals




History of ash borer in U.S.

o Attacks all species of ash

* In U.S. attacks not only
weakened trees, but heathy
trees

* Attacks trees in forests and
urban sites

e [n MI, more than 99% of
forest ash with stems >2.5 cm

Killed




Impact

 |arvae feed under bark, disrupt transport of
water, nutrients

* Healthy trees killed within 1-3 years of first
symptoms

e All sized trees attacked



Courtesy Dan Hermes, Ohio State University
Efficacy of insecticide treatments for EAB: they do work! July 2012

EAB-Induced Ash Mortality in the Upper Huron River Watershed, SE Michigan

Exponential Increase in Ash Mortality (> 4 inch dbh)
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EAB COUNTY DETECTIONS -- SEPTEMBER I,2020
Cooperative Emerald Ash Borer Project

USDA United States

—
=

N R B2

Department of
Agriculture




a&  Anadult can live
N for two to three

Adult D weeks

emergence &\

begins in mid- IR

to late May, a.

peaks in early e RD |

to mid-June oo

and continues g Life cycle of the males lay

into late June. e 65-90 eggs
0 during their
- lifetime.

Larvae

remain in
pupation begins in late April or May, fﬁ,’éﬁgﬁd
leaving behind a network of holes in winter

the tree which eventually Kills it.



Recognizing damage



Emerald Ash Borer Larva
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Emergence Hole

Courtesy Phil Nixon, University of Illinois
...Hb.o_ii. \., | > 2




.“ ' o

.

L Serpentine tunnels




EAB-encouraged Woodpecker Damage
flecking”
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EAB thinning canopy & epicormic branching
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| Courtesy Phil Nixon, University of Illinois
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Pesticides

What are pesticides?



Pesticide Use

Low residual
High specificity

“Natural,, nOt
always
Bee Advisory BOxy better

Good IPM Practices

T
HE NEW EPA BEE ADVISORY BOX

On EPA’s new
and st
rengthened pesticide label to protect poll
pollinators

ROTECTION OF POLL\NATORS

Alerts users to s
eparate restricti
APPL\CAT\ON RESTR\CT|ONS EXIST FOR THIS ictions on the label. These

PRODUCT BECAUSE OF RISK TO BEES AND OTHER INSECT POLLINATORS. FOLLOW
APPLICATION RESTRICTIONS FOUND IN THE DIRECTIONS FOR USE TO PROTECT

prohibit certain .
pesticide use whe
n bees are prese
nt.

POLL\NATORS.

\ The new bee i

e icon helps si
P, : | =T
Look for the bee hazard icon N inthe Directions for Use for each oA
application site for specific Us€ restrictions and instructions to protect bees and

other insect pollinators.

This product can kill bees and other insect pollinators.
Bees and other insect pollinators will forage on plants when they flower, shed pollen, or
produce nectar.

Bees and other insect pollinators canbe exposed t0 this pesticide from:

o Direct contact during foliar applications, Of contact with residues on plant surfaces after

Bees are often
present and foraging when plants and trees fl
ower.

EPA’s new label
makes it clear that ici
pesticides cannot b i
e applied

foliar applications until all petals have falle
n.

o Ingestion of residues in nectar and pollen when the pesticide is applied as seed
soil, tree injection, as well as foliar applications.

treatment,

i\

When Using This Product Take Steps To:

o Minimize exposure of this product 10 bees and other insect pollinators when they are
foraging on pollinator attractive plants around the application site.

o Minimize drift of this product on to beehives or 10 off-site pollinator sttractive habitat. Drift

of this product onto beehives can result in bee kills.

Warns users that di
t direct contact and ingestion could harm pollinato
rs.

EPA is working wi

g with beek

othe ABHGOPOIS, gl ici

rs to advance pesticide manageml:ts ,p'::(s::ilglde ERIpenepe
es.

Information on protecting bees and other insect pollinators may be found at the pesticide

Highlights the i
he importance of avoiding drift. Sometimes, wind
. , wind can

Env'\ronmental stewardship website at:
http:/ /pestic\destewardship.org/ po\\'\natorprotection/Pages/defau\t.aspx

p S

Pesticide incidents (for example, bee kills) should immediately be reported to the state/tribal lead agency. For
contact information for your stateltribe, 90 to: Wwww.aapco.0rg. Pesticide incidents can also be reported t0 the
National pesticide \nformation Center at: www.npic.orst.edu or directly to EPAat. peekill@epa.gov

The scien
ce says that there are many causes for a decli
ine in

pollinator health, includi
, includin ici
e st GUBRXPOCINBAEESE AW R

"

Read EPA’s n
ew and st
rengthened label requirements: http://
: ://go.usa.gov/jHH4



Pesticide Use

150 Ibs person = 68 kg

~0.0033 oz / cup of coffee
0.46 oz = ~140 cups of coffee

1 apple seed ~ 0.24 mg of cyanide
0.01 oz = 1,181.2 apple seeds

13.4 0z —

1.2 0z —>

0.46 0z —
0.24 0z—

0.01 0z—

Ne

"\ Thoughtscapism

Acute tOXiCity Life-threatening one-time doses

Lethal dose

SUBSTANCE FOUND IN (LD50 ma/kg) CATEGORY
Water () . Water 90000
Sucrose Table sugar 30000
Monosodium glutamate Flavor enhancer, soy, cheese 16000 Pradica'_ly
Ethanol x Alcoholic beverages ta 7000 ODIDXIC
Glyphosate E‘;j Herbicide (RoundUp) 5600
Aluminum hydroxide Antacid, vaccine adjuvant >5000 -«
Fructose Fruits, component of sucrose 4000 ‘
Spinosad Organic insecticide 3700
Sodium chloride o Table salt 3000
Eugenol Clove oil, organic pesticide ,"£- 2700 Sligh tly
Paracetamol (acetaminophen) Tylenol, Panadol 2400 " toxic
Vanillin Vanilla bean, vanilla sugar 1600
Hydrogen peroxide 70% Bleach, disinfectant 1000
Theobromine Chocolate, tea, guaranaﬁ 950 -
Copper sulfate Organic fungicide < 300 :
Chlorpyrifos Organophosphate insecticide 230
Caffeine \X\‘ Natural pesticide, coffee plant 190 Moderately
Lead e Batteries, cables, paints 155* toxic
DDT 8 Restricted insecticide 100
Rotenone @ Restricted organic pesticide
Vitamin D3 Supplements, fish, mushrooms
Nicotine Natural pesticide, tobacco

Mycotoxin T2 l&ﬁ»‘ Plant pathogen, moldy grain

Aflatoxin ? Soil fungus, moldy foods
Hydrogen cyanide Fruit pits, bitter cassava
Botulinum toxin Botox, Clostridium botulinium

LDso: Generally rat oral. Botulinum: mouse and human, nicotine: human, cyanide: mouse.
*Lead: no LDso, lowest human lethal dose included. Colours: EPA toxicity categories. M
Om

Pull

Measures of Toxicity Sources: EFSA, WHO,
thoughtscapism.com EPA, NIH, NHS



Pesticide Use

ucIPM

war b AMammeoansn Dask~

STATEWIDE INTEGRATED PEST MANAGEMENT PROGRAM

UNIVERSITY OF CALIFORNIA AGRICULTURE & NATURAL RESOURCES

Potential Hazard! to

People and Other Mammals

Pesticide Active Ingredient (aquatic wildlife) (beneficials) Honey bees® Acute? Long Term Notes
Azadirachtin M LM M VL Not listed
Dinotefuran L I | H I \H L Not listed
Horticultural oil JNKR L M VL Not listed
Neem oil INKR L M VL Not listed
Pyrethrin I H M M L Not listed
Soap |NKR L L VL Not listed
Spinosad L LM M L Not listec

* On US EPA list: Not listed;
* On CA Proposition 65 list: Not listed



Insecticide resistance
Sl JE MY phiopod Pesticiae,

Welcome Search Login Sign Up Contact

Order: selecttoAdd |o Family: selecttoAdd |[g Genus: SelectAll ] Active Ingredient:
All ) MOA Abbr: Al |4
Resistance Year: a1 |g Publication Year: a1 [g Country: il 2
Search | Reset

Parameters: Selecting multiple parameters from same catagory is treated as OR

Genus: [ bemisia X ]

I Genus Species Taxonomy (family - order) Common Name(s) # Cases Group
bemisia argentifolii aleyrodidae homoptera silverleaf whitefly 22 AG
bemisia tabaci aleyrodidae homoptera sweetpotato whitefly 993 AG

Permission MUST be granted if you intend to base a significant portion of a scientific paper on data derived from this site.
Copyright © 2000-2018



Insecticide resistance
R o

Arthropod Pesticide
Resistance Database

Welcome Search Login Sign Up

Order: |Selectto Add v |Family: [Selectto Add v |Genus: |Select All v|Active Ingredient: |All v|MOA Abbr: (Al v

Resistance Year: |All v |Publication Year: |Al v |Country: | All v| Type of Resistance: | All v

| Search | | | Reset |

Parameters: Selecting multiple parameters from same catagory is treated as OR
Order: [ thysanoptera X ]

Genus Species Taxonomy (family - order) Common Name(s) # Cases Group
chaetanaphothrips orchidii thripidae thysanoptera orchid thrips 2 AG
diarthrothrips coffeae thripidae thysanoptera coffee thrips 1 AG
frankliniella occidentalis thripidae thysanoptera western flower thrips 175 AG
frankliniella tritici thripidae thysanoptera flower thrips 2 AG
scirtothrips citri thripidae thysanoptera citrus thrips 22 AG
scirtothrips dorsalis thripidae thysanoptera Cilli thrips / Yellow tea thrips 2 AG
taeniothrips simplex thripidae thysanoptera 1 AG
Thrips hawaiiensis thripidae thysanoptera 1 AG
thrips palmi thripidae thysanoptera melon thrips 5 AG
thrips tabaci thripidae thysanoptera onion thrips 114 AG

Permission MUST be granted if you intend to base a significant portion of a scientific paper on data derived from this site.
Copyright © 2000-2020
Citation of the Arthropod Pesticide Resistance Database:

IRA

Mota-Sanchez, D. and J.C. Wise. 2020. The Arthropod Pesticide Resistance Database.

Michigan State University. On-line at: http://www.pesticideresistance.org

/ MICHIGAN STATE

UNIVERSITY

© Michigan State University Board of Trustees. East Lansing, Ml 48824
MSU is an affirmative-action, equal-opportunity employer. Visit msu.edu




Insecticide Resistance Action Committee | irac-online.org

- C | wwwirac-onire og oo of actony o on
B ases Doy Qlceevngfeenenes BEOC Dl wgwe [l Comnni Pasain  Bove e Mandeny  SetsiaOne W
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Resources

® Not Secure | irdproject.org PO 0O K 5]

I R-4AU AboutIR-4~  Programs v  Workshops and Events

** Apps B3 TAMU E5 PhD 5 Learning Resources 5] Control Panels ‘& REPORTING

Q, Search...

I R-4' "4 About IR-4 v Programs v Workshops and Events Contacts: HQ, Regions, Directory v Upload File I Submit a Request >

IR-4 Project Mission Recent Rese Q) Soeci

The IR-4 Project aids growers by Citrus Growers Add F

faci|itating registrations of F6123 Crop Safety St At IR-4, we are still diligently working to ensure growers have togls to successfully manage pest problems. Our collaborating network of institutions
- ' | Tolerance Success: F has individually mandated or strongly encouraged non-essential employees to work from home. Many others have been classified as essential and

pesticides and biopesticides on . , e | | |

Crop Vignette: Hosta allowed to complete research as long as adequate social distancing is maintained. While some field locations are temporarily shuttered,
specialty food Crops (fl'UitS, Tolerance Success: S administrative activities are continuing. We anticipate that some 2020 research experiments may be delayed or even compromised. Though we want

A i i to complete as much as possible, the personal safety of IR-4 team members is paramount.

vegetables, nuts, herbs, spices) Think Prevention to C : i ¢ 4 :

Food Use & IS Works|

and environmental horticulture IR-4 is actively tracking the status of our 2020 field research in the Food Program (residue trials, performance research and integrated solutions) and

the Environmental Horticulture Program. Please view our Food Crop Tracking Spreadsheet to view current status in the food program. For the
Food Crop >

crops (trees, shrubs, flowers).
P ( ! ! ) Environmental Horticulture Program, please visit Search the Database. If you have any questions or need additional information, please reach out to

the IR-4 Regional Offices and IR-4 Headquarters.

Regional Contacts HQ Contacts

AbOUt I R‘4 NorthEast Region Marylee Ross General Jerry Baron or Dan Kunkel
NorthCentral Region Anthony VanWoerkom Food Program Residue Studies Debbie Carp

What We Do
Our Mission

» o 000/715 ' B¢ [« OO [

History
Participants in the Process IR4 Database for Insecticide Efficacy (Part )



Resources
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ARTHROPOD MANAGEMENT TESTS

OXFORD

ACADEMIC

Editor- in-Chief

Eric T Matwitk, 0K
About the journal
Arthrapod Manogomant Tosts Sormerty (nsochoge ang Aconioar Tests! 1S an adior
feyiped] pubiication thet publishes shom repons on prefmicscy and outine
soeaning tests for management of arthropecs thae
Curvent Issue Find cut more
walume 42, lszec 1
arsery 2007
Issues ¥ Special Collections Submit ¥ Alerts About v Latest articles —— Latest tweets
fyaiaation of Fo.ar irscciaecs far tye Contrel of Western EFFICACY OF DRGAN CALY ACCEFTABLE PESTICIDES
tear Cotmurm e Feld Corn, 2005 ACANST TOBACCOTNLEABEETLES, Jur s BOJournd
o u o
COVID-19 - Support for our author and subscriber @ ox pherign sy RS I
smectic e Eanlision b Cemsshupper Contralin Savlsrciond Beslasion o Sieantao Prire o Contel of rescio for " LA LY '~'"" Moy
Jammudagrass Pastue, 2015 Sugarcanz Aphve, 2016 e\ PR —
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ARTHROPOD Editor-in-Chief

s . = . ;
: ‘.‘( a ‘! l > "( Y ’:% Ac i el Contiol of Tyamputisd Spider B e in Peenut,

Eric T. Natwick, BCE G ,x&‘"“*&mm;:m@g;g- 2R s

Banxion o Sclacted Insactcidas for Aslen Citnus Faylld
Cumtool, 2014

,;. v Emomology Sociely

About the journal

Arthropod Management Tests (formerly Insecticidg

INSECT SYSTEMATICS
AND DIVERSITY

Tests) is an editor-reviewed publication that publ
R on preliminary and routine screening tests for ma
Latest Issue arthropods...

Volume 45, Issue 1 Find out more
1 January 2020

Arthropod Management Tests Tutorial



Resources

Look inside 3 Kaufman Field Guide to Butterflies of North America (Kaufman Field Guides)
Paperback - September 1, 2006
K A U F M A N by Jim P. Brock (Author), Kenn Kaufman ~ (Author, Editor)
Il('(l (;||i( l(' 10 WIIrIrIr ~ 190 customer reviews

Buttertlies of
North America

» See all 6 formats and editions

The easiest guides
for fast identificati
e Hardcover Paperback
m— from $9.99 $14.43 vprime
16 Used from $9.99 28 Used from $5.74

56 New from $10.31
1 Collectible from $48.70

’Mohﬂuﬂ-’um
setoralalealrn Note: Available at a lower price from other sellers, potentially without free Prime shipping.

R e R A
e e JIM P. BROCK &

KENN KADFNAR The most user-friendly butterfly guide ever published, still handy and compact.

KAUFMAN - Includes color plates of Mexican-border rarities
ot e o fé 'J: - More than 2,300 images of butterflies in natural poses
See all 3 images - Pictorial table of contents

* Read more



Resources

Kaufman Field Guide to Insects of North America (Kaufman Field Guides) 1st Edition

by Eric R. Eaton ~ (Author), Kenn Kaufman ~ (Author)

W WwEr v 113 customer reviews

Look inside ¥

f. Save$1.64 O JRN

KAUFMAN

qeld Guide to
|II\( CLS ()/
North Americ:

The easiest guides
for fast identification

“The first truly thorsugh
traatmeat of the Nerth
Amverc an esecty 0 held
gade form "

DR LR peoeetag ol
A G ]

ERIC R EATON
& KENN KAUFMAN

ISBN-13: 978-0618153107
ISBN-10: 0618153101
Why is ISBN important? ~

Have one to sell? Sell on Amazon |

Turtleback Other Sellers

See all 3 versions

Paperback

from $24.79

Buy new

In Stock.
Ships from and sold by Amazon.com. Gift-wrap available.

sprime

Note: Available at a lower price from other sellers, potentially without free Prime shipping.

Want it Saturday, Feb. 24? Order within 3 hrs 12 mins and choose Two-Day Shipping at checkout. Details

More Buying Choices

46 New from $9.98 62 Used from $4.61

vprime $14.42

List Price: $3885 Save: $4.53 (24%)
46 New from $95.98
© Deliver to Erfan - TYLER 75703

a1 |

| Add to Cart |

Turn on 1-Click ordering

108 used & new from $4.61

See All Buying Options

Note: Available at a lower price from other sellers, potentially without free Prime shipping.

prime student

College student? Get FREE shipping and exclusive deals gEF:UTREe]:3



Resources

Garden Insects of North America: The Ultimate Guide to Backyard Bugs Second Edition

by Whitney Cranshaw ~ (Author), David Shetlar (Author)

Tryryryryr v 8 customer reviews
Look inside ¥

'\ GARDEN INSECTS

OF NORTH AMERICA

“.Vyﬁv& T

5l - -
.' '}
THE ULTIMATE :«'.bs TOBACKYARD BUGS
g1

ISBN-13: 978-0691167442
ISBN-10: 0691167443
Why is ISBN important? ~

Have one to sell? Sell on Amazon \

4

Add to List

J
=
v

Best Deal N

Kindle EJOo0  Paperback  Other Sellers

$19.25 $23.14 See all 4 versions
Buy new

In Stock.

Ships from and sold by Amazon.com. Gift-wrap available.
sprime

Want it Saturday, Feb. 24? Order within 12 hrs 28 mins and choose Saturday Delivery at checkout. Details

More Buying Choices

34 New from $23.14 23 Used from $23.50

rime student “REE <hinnina : : :
P -~ College student? Get FREE shipping and exclusive deals gEZX:TRElelHS

vprime  $23.14

List Price: $35-:00 Save: $11.86 (34%)
34 New from $23.14

© Deliver to Erfan - TYLER 75703

T

Add to Cart ‘

Turn on 1-Click ordering

57 used & new from $23.14

See All Buying Options




Resources | millionpollinatorgardens.org

iy
rgl‘fg Home Bee Counted Partners Resources FAQs Contact Us

national pollinator
garden network

Million Pollinator Garden Challenge

A campaign to register a million public and private gardens and landscapes to
support pollinators.

Pollinators Need Your Help

Pollinators are responsible for 1 out of 3 bites of food we take each

day, and yet pollinators are at critical point in their own survival. Many
reasons contribute to their recent decline. We know for certain,
however, that more nectar and pollen sources provided by more
flowering plants and trees will help improve their health and
numbers. Increasing the number of pollinator-friendly gardens and



http://millionpollinatorgardens.org

USDA | nrcsu.usda.gov/portal/nrcs/main/national/
plantsanimals/pollinate

Careers | National Centers | State Websites

USDA

/_‘— Natural Resources Conservation :
United States Department of Agriculture

Browse By Audience | A-Zlndex | Help
You are Here: Home / Plants & Animals / Insects & Pollinators n a : a (oo
Stay Connected e L'&J

Plants & Animals Insects & Pollinators

Fish & Wildlife
E Insects & Pollinators

How Farmers Can Help
Pollinators

¥ Insects and Pollinators
WY
\ N \\

How Gardeners Can Help
Pollinators

How NRCS Is Helping
Pollinators

More Information About
Pollinators

Invasive Species & Pests

Livestock Pollinators by Numbers
Plants

Three-fourths of the world’s flowering plants and about 35 percent of the world’s food crops depend on animal

pollinators to reproduce. More than 3,500 species of native bees help increase crop yields. Some scientists

estimate that one out of every three bites of food we eat exists because of animal pollinators like bees, butterflies
| Want to Learn More and moths, birds and bats, and beetles and other insects.



http://nrcsu.usda.gov/portal/nrcs/main/national/plantsanimals/pollinate
http://nrcsu.usda.gov/portal/nrcs/main/national/plantsanimals/pollinate

About the Podcast P O d CaStS

Talking Bugs
Interviews with Entomologists from around the
\WWelgle

The field of entomology is incredibly vast, with
professionals focusing on viruses vectored by the
deadliest animal (mosquitoes), academics
studying the mechanisms of freeze tolerance,
government researchers tackling insects that
could pose biosecurity threats, and forensic
entomologists arriving at the crime scene. In this
Jolly Green Scientists series, learn a bit more about who these
Digesting scientific research entomologists are, what inspired them to get into
the field, and discuss some of their most recent

relevant to the green industry
research.




Thank you!

Erfan Vafaie
Extension Program Specialist IPM-II

Bugs in Our Gardens

sixleggedaggie.com
facebook.com/sixleggedaggie
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Please provide feedback!

sixleggedaggie.com/polli


http://sixleggedaggie.com
http://facebook.com/sixleggedaggie

