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Has Anybody Requested This
Treatment?
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and saves all of
the good guys?




IS This Possible? Is It
Real? What Is_known?
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What 1 s nl NTEGR
MANAGEMENTO ?

e

(def.)---combination of biological, chemical &
cultural pest control methods* that reduce pest
damage to acceptable levels while maintaining
environmental integrity.
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Wh at 1 S Nl NTEGF
I\/IANAGEMENT

cultural pest control metnods™ at reduce pest
damage to acceptable levels while maintaining
environmental integrity.

&LYou learned this in school |
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Some of | t You CH£

AC
AC
AC

noice of Labeled Active Ingredient
noice of Labeled Formulation

noice of Application Method

A Time of Year, Time of Day

»But Beyond This??
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And What Else Has Been Done?

A In the 1970s Chemicals & BioControl
agents were identified as most important pest
regulators in ag crops

A Previous studies focused on lethal effects of

(products x pests) using LD50s and LC50s, but
not on biocontrols

AProbl ems addressed in F
European consortium A guidelines for pesticide
registration & labeling developed in both




Advantages of Detailed,

Longer Term S

A More realistic, more like field situations

A All life stages can be observed for
documenting acute & chronic effects

A Some life stages of BC agents show little
sublethal effects; others show more --- or
effects are delayed

A Sublethal effects include: tremors,

paralysis, failure to eat/grow, reduced .
reproducti on, sexX ;



How to Do This? Lethal &
Sublethal Effects?

A Several approaches, each with its merits

0 IOBC suggested sequential testing on pests &
select BC agents

: Cumbersome, time-consuming,
Determine costly, considerable staff time

acute & analysis
& sublethal -
toxicity Similar but

in lab tests with
some small

plot testing : :
Again, but with
St Real field tests




Even More Rec

A Methods developed to test lethal/sublethal
effects of various Ais & formulations on
different life stages of selected BC agents
at the same time these are tested on key
crop pests -- ?show up on newer labels?
dodemographic toxicol ogy
0 Modern molecular and biochemical methods

used increasingly; computers speed analysis

Some methods/results useful in
Investigation of CCD in honey bees




A Few Common 0L

*Predatory Mites, e.g.
Phytoseiulus spp.,
Neoseiulus spp.,et al.
Short life cycle, rapid _ -
reproduction;orchards | Fetasaiiiios .
Orius sp., minute plant bug




Exampl es o0of Re

A Granular formulations, soil applications <
toxic than sprays to most BCs

A Injectables or soil application methods <
toxicity to beneficials In general

A WPs and micro-encapsulated formulations
are >> toxic to BC agents

A Indeed, ANY formulation that leaves a
surface residue , e.g. spray, dust, WP, micro -
encapsulated, etc. >> toxic to BC agents than
many systemics--- Why? ( That 8s where




More Results

A Demeton-S-methyl (Metasystox, NOT reg. in
NM), dimethoate & acephate kill/weaken
enemies of aphidsand mites( AO FL ARE S

A Endosulfan, (Thiodan, RUP-NM, nursery
w/outdoor grown plants) an organochlorine,
highly toxic to Hymenoptera

A Fluvalinate, a pyrethroid, is highly toxic to
honey bees

So What Do You Do NOW?



READ
YOUR
LABELS!

A They change

A See new Pollinator Protection Sections

]



Now, Look f or Thi s on N

PROTECTION OF POLLINATORS
More pesticide manufacturing
companies have developed
APPLICATION RESTRICTIONS ExisT FOR THIS Pollinator Protection Programs

PRODUCT BECAUSE OF RISK TO BEES AND OTHER INSECT POLLINATORS. FOLLOW to ad d reS S C O n C e r n S Of th e

APPLICATION RESTRICTIONS FOUND IN THE DIRECTIONS FOR USE TO PROTECT . .

—— public, applicators, and
beekeepers. Will it be enough?

Look for the bee hazard icon in the Directions for Use for each

application site for specific use restrictions and instructions to protect bees and
other insect pollinators.

EPA (2013) required all new labels of products containing
iImidacloprid, dinotefuran, clothianidin, and thiamethoxam
(neonicotinoids ? Cat. 4A) to include a bee warning .

——— N —

N
wg
b=
.—]
[T]



IRAC = Insecticide Resistance Action
Committee
Use this IRAC Chart &

pesticide labels to plan Neonics in danger of suspension/banning?

Insecticide Resistance
Management---rotate
use among appropriate
chemical categories

Group 15: Inhibitors of chitin biosynthesis, type

)

1A Carbamates

Group 1 ihitors of [ —
chiin Sagyninst, disruptor, Diptevan

Insecticide Resistance Action Committee

The Key to Resistance Management

18 Diagyk
hydraznes

More information on IRAC and the Mode of Action Classification Is available from: Group 19: Octopamne Group 20: Mitochondrial complex Il electron
3 5 S & 1 receptor agonists transport inhibitors
www.irac-online.org or enquiries@irac-online.org

Group 8: Mscellaneous non-specific (mult-site) inhibRors
24 Cyclodiene Organochlorines

20C Fluacrypyrim

Group 3: Sodium channel modulators

Neonicotinoids
IRAC Category
4A on labels

84 Alky! halides

Group 9; Selective hom opteran
feeding blockers

e oerpior

APyrethroids 3B DOT,
Methoxychior

Sotweces

K 21A MET] acaricides and insecticides 218 Rotenans

Group 22: Voltagedependent Group 23: Inhibitors of acety!
sodium channd blockers CoA carboxylase

lex  edects
transport inhibitors:

Group 25: Mitochondrial
compl

4B Nicotine

Group 5: Nicotinic acetylcholine
receptor (NACHR) allosteric modulators

124 128 Organatin
L Diafenthuron miticdes Propargte

Tetradifon

Group 28: Ryanodine
recepior modulators

Group 13: Uncouplers of oxidative phos- Group 14: Nicotinic acetylcholine
phorylation via disruption of proton gradient receptor (RACHR) channel blockers

oG o
>
14 Nereistoxin

CPyrproxyfen )\ 13 Pymrotes, Dinitrophencls, Sulfluramid s
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Yoot W

uetorme 1= msropd, #2 -0CH)
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78 Fenoxycart

7A Juvenile hormone analogues




How Common Are Neonics in Global Ag?*

A Registered in over 120 countries around the world
A Represented about 24% of global insecticide market in 2008
A Neonics accounted for 80% of all seed treatment sales, 2008
A Sales figures* (2009) show values, ranking in Millions US$:

A *1)imidacloprid--- 1,091 5)Thiacloprid--- 112
* 2)Thiamethoxam-- 627 * ©6)Dinotefuran----- 79
(Bonide, Maxide, Amdro, Raid) (pet products, Green Light,
* 3)Clothianidin------ 4 39
(Bayer Advanced) 7)Nitenpyram----- 8
* 4)Acetamiprid------ 276 (no products in NM)
(Ortho)

A * = Ais with labels for GU/homeowner products in NM; industry, also.

A Jeschke, P, et al., 2011. Overview of the Status & Global Strategy for Neonicotinoids. J. Ag. &
- Food Chem. 59: 2897-2908.
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Let 0s Look Thr

OAl bumdo & See t
of Beneficials We Have in NM
Landscapes, Gardens and
Forestse.




Pests for Trees?

Whet her a tree 1 s a CONIF

Wood Pests

Foliage Pests




Pests for Trees?

Whet her a tree 1 s a CONI |

Exposed Pests ______Hidden Pests




Beneficlals in General

A Host preferences vary: specific to
generalist; also, by life stage

ANot all are O6unifor ml
our environments N by area, plant
hosts, times of year, etc.

A Spend some time looking for them
at home or on the job (learn stuff)




Spiders are Under - appreciated
Predators




More Arachnid Predators

Mites are
nearly
microscopic,

reproduce
quickly,
many offsprlng

Most move
fasterthan o = &
spider mites | Credciiite (olgiRe iy

spo e splder « (rlght

L # mites are more
colorful, too



Predatory Bugs - Hemiptera
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More Beetle Predators

Carabidae-

Cleridae-
Predators of
Wood borers
(under bark,
In wood
galleries)



Green Lacewings

Adult-—-abt 10 | ong:”
Metallic gold or copper; weakAflyer

Eggs---pin-head 4
size, white, on [
6soft éstigkngoms

. Larvae---alligator shaped,
e A :
.4 long, hollow jaws, very
active hunters
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Syrphid Flies or Hover Flies

Legless larvae feed on aphids;
| arvae may be 0

- Adults resemble bees in
colors, markings, behavior,
sound.
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Minute Parasitoid Wasps
Wasp larva inside host; specific  +; kills host




Parasitoids Fly: Tachinidae
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Adventure #1: July 3-10; Rio Rancho, NM

The Facts:

Lady has a dying tree in her backyard

& Should I (1) have it removed?
“?~‘Q’ *“’h} Or (2) call those nice people on the Master
= Gardener Hot Line?

MG Site Visit Volunteer conducts assessment on July 3

r has hear d: =

Vol unt ee
sO0 & Ol nvasive Ar

Ornament al

Wh at he sees Iin this ¢tr

All About Discovery! EMENES



Adventure #1: July 3-10; Rio Rancho, NM

D-shaped
holes!

Tree dying from
top down!

Water sprouts at
base!

Peeling bark; larval
tunnels criss-cross
vascular system!



Flashback: Does This Remind You of
Anything?




How About OEmer al d ¢/

Skinny insect!

Peeling bark; larval
tunnels criss-cross Tree dying from top down!

vascular system Water sprouts at base!
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Adventure #1: July 3-10; Rio Rancho, NM

But this doesnot | ook | i ke
~_changing hosts?
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Adventure #1: July 3-10; Rio Rancho, NM

Results:

Host tree was a 0

Insect WAS an Agrilus, but
Agrilus difficilis (attacks honey locust)

What A. difficilis does to honey locust

mirrors what EAB does to ashA kills it

Previous record of A. difficilis in NM (Nelson, et al. 2008.)
More difficilis found in honey locust since July, 2015 in ABQ

——————— e —
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Adventure #1: July 3 10; RIO Rancho NM

2 Agrilus difficilis from RR honey locust;7-10-15 Agrilus planipennis from ash
(overl apping circul ar segment s :ishapedtsegmdnts,@pail prongs 0

Accompl i shments: O6Dress rehearsal
| when it ISin NM; USDA-APHI S knows weoOre al e
* through; my ID was confirmed by James Zablotny, USDA-APHIS

ldentifier, Romulus, Ml

i /
All About Discovery! STATE



Agrilus Strike Force in Action: 07 - 10- 2015
Rio Rancho, NM

Russ Husted, MG, Caraol, a Gan
Connie Jones, NMDA-Nursery Lynda Garvin,

Sandoval CES

Graeme Davis, Bernalillo CES
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