Newer Insecticides and
Biologicals against
Invasive Pests

Crop Production Services Nursery Seminar
October 19, 2012

Arnold H. Hara
University of Hawail at Manoa
College of Tropical Agriculture & Human Resources
875 Komohana St. Hilo, Hawalii
E-mail: arnold@hawaii.edu
Phone: 808 981-5199
Website: http://www.ctahr.hawaii.edu/haraa/index.asp




What will this presentation cover?

PESTS:

western flower & melon thrips, anthurium thrips & whitefly, foliar

& root mealybugs, aphids, little fire ant, hisbiscus snow scale,
slugs.

*Insecticides:
Acelepryn (chlorantraniliprole)
Aria (flonicamid)
Hachi Hachi (tolfenpyrad)
Kontos (spirotetramat)

Merit, Safari, Optigard, TriStar, Arena (neonicotinoids)
Overture (pyridalyl)

Pylon (chlorfenapyr)
*Ant Baits: Probait, Maxforce Complete (hydramethylnon),

Extinguish Plus hydramethylnon plus methoprene),
*Slug Baits: Deadline, Metarex (metaldehyde)

*Biologicals (Beauvaria, Paecilomyces, Steinernema, Bacillus)



*Western Flower Thrips, Glasshouse Strain (GH) damage to
dendrobium blossoms.
*Resistant to insecticides including Avid and Conserve.




Eqggs

iInserted Adult and nymphs
In plant occur on flowers or
tissue. foliage.

150-300

eggs per

female

Adults are
characterized by
wings fringed

Prepupa and
pupa occur Iin

with hair-like the media
setae. below the
Life span = plant.

30 to 45 days



Products Against Western Flower & Melon Thrips

Hachi Hachi (Sepro) - Group 21A inhibits energy metabolism
GH also aphids, scale insects, whiteflies

Pylon (BASF) - Group 13 disrupts proton gradient.
GH also mites, foliar nematodes

Overture (Valent) - Unknown MoA; in a unique group.
GH also caterpillars

Aria (FMC) - Group 9C stops insect feeding.
GH, N, L also aphids, whiteflies, mealybugs,

Mesurol (Gowan) - Group 1A (carbamate) nerve poison
GH, N, L (RUP) also snails and slugs

Avid (Syngenta) - Group 6 WFT-G resistance
GH, N, L also mites, nematodes

Conserve (Dow) - Group 5 WFT-G resistance
GH, N, L also caterpillars, leafminers
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Thrips on Dendrobium Flowers

2nd Hachi Hachi,
no drench

3rd Hachi Hach,
no drench

1st Pylon spray +
Duraguard

drench

2nd Aria +
Malathion

Drench

2nd Overture
+rMalathion

Drench

® Total Adults

27

14

8

5

1

B Total larvae

27

43

14

0
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The Berlese Funnel The Berlese Funnel, A Tool

for Monitoring Thrips

on Orchids
CTAHR Insect Pests IP-3 10/98

brooder lamp

40-watt bulb

plumber's tape

funnel

galvanized Y-inch

M aterial S - } 7 hardware cloth
Automotive Funnel (Napa)
Y.’ galvanized hardware cloth

--------
Copapraey -3 -k ey e h

. jar lid glued
4-ounce glass jar (baby food jar) / to funnel
Alcohol or detergent water

4-0z jar

10-inch brooder lamp (Ace)

40 watt b“'b . The modified Berlese funnel
Y5 “pvc pipe and fittings



Melon Thrips, Thrips palmi on
Lavender Lady Anthuriums

Rating Scale

Flower Marketablility
1 severe to 10 no visible damage

A*
A*

Pretrt 1 Appo. 2 App.

Pylon at 10 fl 0z/100 gal (app 7 days apart)




- Spirotetramat
e Tetronic/Tetramic Acid
MOVENTO |RAC Key Pests:
— il Class Aphids

Crop Use 23 Mealybugs

Vegetables \éVhllteﬂleS
Fruits cales

Nuts

- -Eh
KONTOE
m

Psyllids/Psylla

Ornamental use:
Greenhouse
Field grown
ornamentals
Outdoor
ornamentals

*Movento or Kontos (spirotetramat) moves up and down
within the plant to provide excellent pest control in dense
crop canopies and on plant roots.

*High level of residual efficacy and protection of new plant
growth.

*Minimal risk to natural predators when used as directed,
making it an ideal addition to Integrated Pest Management
(IPM) programs.




Efficacy of Spirotetramat (Kontos) against aphids,
. foI mealybugs, thrips and whiteflies

My

ik

ants, mealybugs,
and banana aphids
on stem and
between bracts of
red ginger

Severe — whitefly on >50%
of sheath surface area




Kontos (spirotetramat)

DrenCh 04 ﬂ OZ/ft plant helght = & =Control =#—Drench =#&—|ow Foliar —e&—High Foliar
(1 application to root zone area)
Low Foliar: 1.7 fl 0z/100 gallons

Level of ant infestation

High Foliar: 3.4 fl 0z/100 gallons :
(2 applications, 4 weeks apart) 3
L : 2
*Drench application was most effective.
*Reduction in ants due to fewer honeydew | 5 10 15
producing aphids and mealybugs. Weeks after treatment
*Drench application lasted for >14 weeks.
Level of mealybug infestation Level of banana aphid infestation
7
- ¢ =Control =—#—Drench =—#—Low Foliar —&— High Foliar 7 = & =Control —@—Drench =—&—Low Foliar —&— High Foliar

Weeks after treatment
Weeks after treatment



Level of whitefly infestation (rating)

Anthurium Whiteflies reser 1 a
= Drench and foliar 2 - &
applications were effective
from 3 to 17 weeks. 3
(P<0.05). |
= Drench application was most rosant) 4 -+ -Control —&—Drench  —e—Foliar
persistent providing whitefly -
control for >17 weeks. 0 S 10 15 20
Weeks after treatm ent
. . Flower Quality (rating)
Anthurium Thrips i Al - ——
= Kontos was not effective against 8 - P
anthurium thrips. "
RATES: *
Drench: 0.2 fl oz/ft plant height | 2 -
Foliar: 3.4 fl 0z/100 gallons T e
0 4 8 12 16

Weeks after treatment



Efficacy of Acelepryn, Aria

and Safari against the root | -‘ e S _
mealybug, Rhizoecus ' -'~1‘~'~*U
hibisci infesting Rhapis | \ ‘5 5 .gaﬁ
palms. 2 S adult

Insecticide IRAC Class Mode of Ation

Aria (flonicamid) oB Feeding blocker/nerve action

Safari (dinotefuran) 4A Nerve action

Kontos (spirotetramat) 23 Inhibitor of lipid synthesis;

Growth regulator disrupter
Acelepryn (chlorantraniliprole) 28 Nerve and muscle action

Ryanodine receptor



Efficacy Study:
Managing Root Mealybug on Rhapis Robusta
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Control Acelepryn 0.8 Kontos Foliar  Aria 505G Kontos Safari 6 g per
floz per 100 3.4 floz per 120g per Drench 3.4 ft plant ht
gal 100gal 100gal floz per 100
gal
Treatment
Acelepryn (chlorantraniliprole Group 28) 0.8 fl 0z/100 gallons (drench)
Aria (flonicamid Group 9C)4. 2 0z/100 gallons (drench)

Kontos  (spirotetramat Group 24) 3.4 fl 0z/100 gallons (foliar & drench)
Safari (dinotefuran Group 4) 0.2 oz/ft plant height (drench)



Efficacy of Insecticides Against Root Mealybug

100.00 — Orthene TTO 97
(acephate)

90.00 _
80.00 A16901B
(Acelepryn
70.00 cyantraniliprole
+ Flagship
60.00 thiamexthoxam)
50.00
Safari 20SG
40.00 (dinotefuran)
30.00
MBI 203
20.00 (Chromobacterium
subtsugae)
10.00 —
1 MBI 205

Untreated Orthene TTO A16901B  Safari 205G MBI203 MBI205 Kontos  Kontos Foliar (Eucalyptus
Control 97 Drench 1X Drench 1X Drench 1X Drench2X Drench 2X Drench 1X 2X (14D) :
. clialaly s e g s e camaldulensis
0.67 b/100 100z/100 24 02/100 (14D) (14D) 3.4 .02/100 3.4 fl.02/100
gal gal gal 2 qt/100 gal 4 qt/100 gal gal gal + Liberate eXtraCt)

1 pt/100 gal

Insecticides Kontos
(spirotetramat)
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MBI 205 Background

« Eucalyptus camaldulensis
— “Red River Gum”
— Native to Australia waterways
— Used as firewood, fence posts
 Developed by The Energy and
Research Institute (TERI) in India
— Formulation based on plant extracts

— Initial interest was for control of Helicoverpa armigera on chlckpea
and cotton

— Not a Eucalyptus oil product; contains
novel extract, patent pending (PCT filed)

Broad-spectrum insecticidal activity found by MBI
MBI has commercial rights for Americas and ROFR for Europe

Tim Johnson

m M a r rO n e Global Product Development Director

14 Baldtop Heights Danville, PA 17821

Bio Innovations Mobile: 570-441-8775 Email:

‘fiohnson@marronebio.com




New Microbial Insecticide (MBI 203)

W - Licensed from USDA-ARS. Discovered by Dr.
1 Phyllis Martin

- New species of Chromobacterium (subtsugae)
s (Strain PRAA4-1T). Patent issued. Isolated from
forest soil in U.S.

w4 - Active by ingestion of cellular contents and contact
| (potent anti-feeding activity). Death in 2-5 days for
chewing insects and 4-7 days for sucking insects.
Toxic to multiple orders of insects.

R ¥ - Activity is from compounds -~ __
~| produced by the bacterium. 4

& | . Do not need living microbe § M
a| for activity — MBI-203 is not S
a live product.




Biological or Microbial Insecticide

Bacteria - Bacillus thuringiensis — caterpillars
B.t. Israelensis — mosquitoes, fungus gnats
Fungi - Paecilomyces fumosoroseus — whiteflies,
Preferal aphids, thrips, mealybugs
Humidity is 80% or higher for 8 - 10 hours
Temp Is between 68° and 82° F

- Beauvaria bassiana — whiteflies, thrips, aphids
BotaniGard coffee berry borer
High humidity and free water enhance activity.
Sunlight kills fungal spores.
Nematodes - Steinernema carpocapsae — banana moth,
Nematac borers (weevil), soll-
High humidiy required. dwelling insects.




Little Fire Ant Control

*Maxforce Complete, Probait/Amdro (hydramethylnon) & Extinguish Plus
(hydramethylnon+methoprene, insect growth regulator) are most effective.

*Esteem (pyriproxyfen, IGR ) is labeled for tropical fruit crops.

*Aerial colonies in trees are difficult to control (bait must be in trees)

*Tango (methoprene) mixed with vegetable oil and Xanthan gum (emulsifier
and thickener) can be applied in trees (Vanderwoude).

*Talstar granular and liquid effective as a residual contact/barrier treatment.

*Termidor (fipronil, PCO only) for building perimeter is effective.
Extinguish Plus

hydramethylnon & 0.25% S-methoprene

Untreated

(0.365%

Nest Activity 7 WAT



Attractiveness of peanut butter, Probait, Extinguish Plus & Professional to LFA

Extinguish Plus 0.36% hydramethylnon+ Extinguish Professional
0.25% methoprene 0.50 % methoprene




Active Ingredients:
1.00% Hydramethylnon, similar Al to Amdro & Probait
Mode of Action: Disrupts energy metabolism.

. Maxforce Complete granules contain a bait matrix
| combining sugars, proteins (including silk worm

' pupae), fats and oils, which accommodate insects'
changing nutritional needs.

Ants (Acrobat, Argentine, Big Headed, Carpenter, Cornfield,
Field, imported and native Fire, Ghost, Harvester, Odorous
House, Pavement, Pharaoh, Thief)

Maxforce® Complete Brand Granular Insect Bait is a ready-to-
use product for use indoors and outdoors and around buildings,
on lawn, and other non-crop areas: (including school yards,
playgrounds, golf courses, and ornamental nurseries).




1 Hour after placement
o _

Little Fire Ant

Control (Peanut Butter)

Maxforce Complete




TriStar and Optigérd Adainst the
Coconut Mealybug, Nipaecoccus nipae

o
4

% Mortality

L 4

L
TriStar Optigard  Optigard . Dm eated
Foliar Drench ; |
Weeks After Treatment™ ré’
TriStar = acetamiprid ig

Optigard = thiamethoxam "
(Now for sale in Hawaii, landscape use)




Comparison of UV Stability
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TriStar * Acetamiprid
Merit BImidacloprid
Optigard B Thiamethoxam
Safari O Dinotefuran
Arena O Clothianidin
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Aquatic Photolysis

Data obtained from published EPA registration documents

TriStar Is registered for foliar use only and the most uv stable of
all neonicotinoids.

Slide Credit: R. Fletcher



Relatwe Water Solublltty of Neomcatlnolds

Wm‘er Solubility (Active Ingredtem)

uipIueIlpolD

pudojoepiw|

pudiwejaosy
wexoyaweiy

Milligrams A.L/ liter
ueinjajouiq

327 500 -
fl"—.’ | i
Arena  Merit TriStar Optigard Safari

Information sources
Clothianidin (Celero), Acetamiprid (Tristar), Dinotefuran (Safari) — EPA Pesticide Fact Sheet
Imidacloprid (Marathon), hiamethoxam [Flagship) — MSDS fer Products

: | Slide mfc:urmatmn r:--:»urtes*«F J. Chamberlin




Application of Merit as a “Tablet”

*Insert the “pill” in the pot media and
solve your pest problem.

j.?“i

2 i -_'_:

Imidacloprid T- w'f' R

20%
PK 12-9-4

Placing Tablet 2" Below
Media Surface

* >20 weeks of whitefly control
* >12 weeks of thrips control




Efficacy of Neonicotinoids against Melon Aphids and
Papaya Mealybug on Native Hibiscus sp.

Key:

A— Control
B—Safan 2G
C—CoreTect NPK
D—Merit 2.5G

Native Hibiscus sp

Melon Aphid, Aphis gossypii
Papaya Mealybug, Paracoccus marginatus



Efficacy of Neonicotinoids against Melon Aphids and
Papaya Mealybug on Native Hibiscus sp.

Control
Pretreatment

Control
7 WAT

Merit 2.5G
Pretreatment

| Merit 2.5G
7 WAT




Melon Aphids and Papaya Mealybug on Native Hibiscus sp

Sy »

| CoreTect
7 WAT

CoreTect
Pretreatment %

Safari 2G
7 WAT

Safari 2G
Pretreatment




Level of aphid infestation on hibiscus
plants before and after treatment

Treatment Pretreatment 2 WAT 4 WAT 7 WAT
Control H H M M
Safari 2G H M M L
CoreTect NPK Tablets H M L S
Merit 2.5G H L L S

H = Heavy infestation, aphids present on 70% or more of plant surface area

M = Moderate infestation, aphids were present on 30-60% of plant surface area

L = Light infestation, aphids were present on at least 20% of plant surface area

S = no or slight infestation, aphids were either not present or were present on less than 5% of
plant surface area

Level of mealybug infestation on hibiscus plants
before and after treatment

Treatment Pretreatment 2 WAT 4 WAT 7 WAT
Control Y Y Y Y
Safari 2G Y N N N
CoreTect NPK Tablets Y Y Y Y
Merit 2.5G Y Y N N

Y = mealybugs present
N = mealybugs not present



Hibiscus Snow Scale, Pinnaspis strachani

*Aka Lesser snow scale was a major cause of shipment
rejection in California on foliage plants.

*An armored scale with elongated male preadult.

*About one month to complete life cycle,

Preadult or pupa encased in
armor produced by their previous
body shell and secretions.




Feeding Damage on Scale Infestation on
Upper Leaf Surface Lower Leaf Surface




Untreated control cuttings dipped in water and Liberate, a non-ionic surfactant.




Kontos and Safari Dips Against Hibiscus Snow Scale
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Control Kontos 1.7 TBS/25 gal Safari 8 TBS/25 gal

Treatment
(Liberate (3 TBSP) was added to both treatments)




Foliar Kontos, Safari and Distance (IGR) and Safari Granular
Applications 6 weeks after potting




Foliar Applied Kontos, Distance and Safari and Safari Granules
Against Hibiscus Snow Scale (6 Weeks After Treatment)
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Control Kontos Safari 20SG Safari 2G DINEIE
1 tsp/5 gal 5 tsp/5 gal 1 tsp/8" D pot 3.6 tsp/ 5 gal

Treatment — 2 foliar applications, 14 D apart
(Liberate (3 TBSP)was added to all treatments)




Deadline
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% Mortality Cuban Slug

% Mortality

e

Deadline Metarex Deadline Metarex Deadline Metarex

Aged Bait Treatments
(Rate: 40 Ib/Ac)




7 Day Weathered Slug and Snail Baits




Summary

*Avoiding the use of broad-spectrum insecticides, such as OP’s,
carbamates and pyrethroids, will conserve natural enemies.

*Use more selective insecticides and application methods, such
as drench application of neonicotinoids (Merit, Discus,
Marathon, Safari, Optigard), tetronic acid (Kontos), Aria,
Pylon, Overture, insect growth regulators (Distance, Talus),
biological insecticides (Preferal, BotaniGard, Bt) to avoid
negative effects on natural enemies.

*When applying insecticides/miticides, always focus on
resistance management.

-When labels permit, make 2 or 3 applications of a product in
sequence, then rotate to products with different modes of
action or group.

-Monitor pest numbers to determine re-application.

-Avoid tank-mixes of insecticides.



e wme—  RUtKENIRO-DuPOAtes = _ .
Susan Cabral
Kris Aoki
Jorden Zarders

08 Feb 14




"lobate lac scale”
Paratachardina pseudolobata
(Hemiptera: Kerridae)

Native home: unknown, but thought to be Asia or the
Pacific Ocean region.

First collected in Hawaii: October 11, 2012

Hawail distribution: Oahu only (Moanalua)
Recorded hosts in Hawaii: weeping banyan (Ficus
benjamina), red hibiscus, mango.

U.S. distribution: Florida (1999)
Recorded hosts in Florida: =300 plant species

World distribution: Bahamas, Christmas Island, and
Cuba.

Various stages of scale

Adult female scales

il
¥ e -
g | . "' 2 pairs of lobes
(X-shaped or
bow-tie shaped)

scales on
red
hibiscus




Moanalua
Gardens
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Banyan Stem-Galling Wasp, a New [osect in Hawsdl
Hawaii Depastment of Agncidiore (HDOA ] Planl Ped Contnol Brach - Augus 28, 2002

siv] speckes: umdetermmesed at this time. Specimems being sl
i msect specialists for identification. Belongs to the famihy

A OB 1S TR

desciiption: & black wasp, aboun 1166 meh or (2mim) in loggth

{Fig, 35

First foend in Hawall: Juby 13, 2012 (ssmples of infested stems

fiel ("h s A, Mot microcorpyd, Tenily Mosaceae (F
1% Tree is native from Ceylon o India, southem China, Ryukam
|slomds, Australing and Hew Caledonia

Lslend Distribution: Qs (widespready, Havaii [sland (Lile],
s Bl mei | Kahohin, Waillisai

Flaure X Slem-gallimz wasp {1064k nch}
Biotogy: The Ferrmle wasp layvs ils egg in the young sterms. The
waE(r v haie bes and Tegds wikhin the Bsue{Pig 45 A the
larva deviebops, the sban beconwes saclbon and Fonne a gall The
Imrva pupates and the warp adub eventosily emerges iFig S

|eayee & dRtineiive exit iode in the wondy flspe (Fig 2)

Dinggge Somse leaf drop and dishack of stems, causing canopy
1 i o, Alibcugh o Asveys i e vary g degiess of
infestation mud danmge

E Cimlls in greem st dsse {1ef sbide lm seh pletur e amd
wldl gally i wosdy thssive will wasp exil Roles (vRgli side],




Injected with Ace-Jet using Tree V. (09/12/12)
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*40 inch diameter breast height.

*Injected with 90 g of Acelet
(acephate 97.4%) in 400 m|
water.

*3/8 inch drill bit w/ fast drilling

*Bicycle pumped to 50 psi.

*Better uptake during mornings
with cooler temperatures.

*Acephate has quicker knock-
down compared with imidacloprid.




