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Managing Pests to
Sustain & Expand
Hawaii’s
Diversified
Agriculture
Industry
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Source: Miriam-Webster dictionary



http://www.merriam-webster.com/dictionary/pest













State of Hawaii New Pest Advisory

CEPARTMENT OF AGRICULTURE 02 Decermber 2014
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Components of IPM

Chemical
PestID &

Monitoring

Control

Biological

Habitat
Modificatio

Control

Cultural &
Physical
Control

Biotechnology



Components of Traditional
Integrated Pest Management (IPM)

Non Chemical
& Chemical
Control

PestID &
Monitoring

Biological Prevention

Habitat
Modificatio

Control

Cultural &
Physical
Control

Biotechnology

Sugano, 1997



Components of Modified
Integrated Pest Management (IPM)

Non Chemical
& Chemical
Control

PestID &
Monitoring

Biological Prevention

Habitat
Modificatio

Control

Cultural &
Physical
Control

Biotechnology

Sugano, 2015



Ex: Basil Integrated Pest Management

Crop
Protection Chemical
Products P Pes_t |D_&
S Monitoring Identifying the pest and
/ understanding its lifecycle
Environmental

conditions:

Biological BBt

Biological
Modificatio

measures

Wind barriers

Wind direction

Control

Aeration

Drainage, etc

Cultural &
Physical
Control

o Biotechnology
Utilizing Tolerant or

Resistant Varieties Spacing, modifying

propagation methods,
changing harvest
techniques, etc




Implementation of Pest Management Treatments

L

i

Economic Injury Zone

~ u»n 0 o

v

Economic Threshold

Time to do something

o

Treatment applied /

5 0 = ~ 0 — C 0T

Time

Modified from the National Pesticide Applicator Certification - Core Manual



Vs. Calendar Based
e

+ Routine applications
+ Requires less

 SKill

+ Decision making

+ Management




PROPER Pest ldentification
\

+ Proper identification
« Utilize correct pest control

techniques for specified crop
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Photo credit: USDA ARS
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Photo credit: Dr.



Bacteria

Fungal

strands
or
hyphae

L
Diseases require accurate diagnos

Photo credit: J. Uchida & C. Kadooka
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Proper Pest Identification Is
Essential for Pest Control










ldentify, Understand...before

CONTROL

Example: Pickleworm

Diaphania nitidalis

* Pest of squash,
cucumber,
cantaloupe, and
pumpkin.

+ Tunnel and feed on
foliage, stems, and
fruit

* Leave behind a

distinctive hole and

frass



Ex. Pickleworm Lifecycle

Diaphania nitidalis

« Complete metamorphosis in 30 days

* Eggs: Laid in small clusters of individually
on buds, flowers etc.

* Each moth can lay 300-400 eggs
« Larval Stage: Five instars

* Immature larvae, spotted and found in
flower buds or stems

+ Older 5" Instar stage: Spots fade
* Pupal Stage: (8-9 days)

* Pupate outside of fruit, on leaf surfaces at
and the base of plants

{’rw ‘:'“]-: B R
+ Adult Stage: @Mmﬁﬁjg
* Adult moth that are active only at night Pickeworm matuse arva.

Source: HDOA, and University of Florida
Photo credit: http://[pubs.ext.vt.edu, www.simplykitchengarden



IPM Control Strategy: Pickleworm
R

+ Monitoring: Scouting flowers and stems
+ Physical Control: Barriers, bagging (pollination)

# Cultural Control: Field sanitation, timely knock
down, crop rotation, etc.

+ Blological control: Encourage biological insects

+ Chemical Control: Rotation of approved crop
protection products such as, Success,
Pyrethroids, Organophosphates, Bt, etc.

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just
general recommendations.



Integrated Pest Management
Pest Identification: Common Pests
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Integrated Pest Management
Pest Identification: Common Diseases

Plaeat disesases ave the resull ol a phpsielogweal or meephclogical
changs ina plant that esults in absacemal gsadh, appeacance ar
dewelopment due to a pathagen. Pathogens are parasicic
crganisms thar cause a discase. Pachogens include: fungi,
bacteria, vinuses, nematodes, phytoplasma,
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Monitoring:
Common Tools

+ Sticky traps

+* Pheromone traps
« Light traps

* Sweep nets

+ Fleld observations
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Pest Control in IPM Systems
e

* Treatments based on monitoring data

 Control measures are used after action threshold is
surpassed

Action level

Population building

Apply control treatments



Action Thresholds

Established levels that a pest population must reach before implementing pest control treatments.

Treatments based on monitoring data

Control measures are used after action threshold is
surpassed

Control strategies are utilized and pest levels decrease over time

Monitor Pest populations

Implement Prevention Methods Apply control treatments

@
wwwwwwwwwwwwwww @(@&ﬂl@@%)

Physxcal Measures




Prevention Strategies

Prevention is an important strategy in avoiding and keeping a pest
populations below economic threshold levels.
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Cultural Control / Habitat Modification
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& | + Manipulation of cultural

practices to disadvantage

the
« E
« E

pest
Iminate breeding sites

Iminate conditions

favorable to pest build up

k

k

k

k

k

k

Removal of food or
habitat sources

Reflective devices
Field sanitation
Buffer zone

Time of year

Etc.
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Evaluate Cultural Practices
High Intensity Plant Spacing
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Changing Cultural Practices
Low Intensity Plant Spacing
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Physical / Cultural Controls

+ Manipulation or
Installation of
physical barriers to
disadvantage the
pest

« Tillage

« Crop rotation
* Screens/ barriers
* Spacing

+ Weed mat, mulch,
etc.
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Preliminary Field Data: Effect of Row Cover on Radish Yields
Average Yield (Ibs.) / Plot

16
—
= 14
~ 12 Excessive Web Worm Damage
£
= 10
=
.Eﬂ 8
Q
= b
%
E 4
g 2
<
0
No Cover Row Cover
m Average Yield (Ibs.) / Plot 11.03 15.225
Treatment

Planted 4/12/16 Waimanalo Research Station. Harvested: 6/8/16 (re-worked field trial due to lack of bird pests)
Thinned rows of direct seeded daikon grown under (and without) row crop for germination period

Preliminary data selected from data rows within 3 plots of 8’ x 25’

More work is needed to understand the potential and drawbacks of row covers

































Biological Controls
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Encourage Beneficial Insects: Palu
(Bait) + Hukilau System

Modification of banker plant & push / pull systems

Insectary plants

Insectary plants







Photo source: http://en.wikipedia.org/wiki/File:Scale_and_sooty mold_on_a_Eucalyptus_tree.jpg



==L lA=H ~nt DEnsge 1o Banand Foaa by Abdomiral Sacebcns

A= that produce formio aoid arc attraatzd to flower
nootarics and to sap-foeding inscets thal scorote
honsydew. They climb the plants 12 fesd and, whan
atarilad, sfect lormic acld from thalr akdomeane. caueling
blackenad spala and tralls.

| I -
Startied and disturbed ante ecattar ovar the banana
fingers, spraying lormic acid and leaving burni, sunken
trails.

=3 o
Sewvare farmlc acld injury to a han
Hawiai'i coused by Anopholegis grac

e R Attbarraza o dataca broas by Ahdsroinal Secahors IF-25 — . ZIE

Attaeted hunches ara Iett 10 the bald and are not Da-flawering the hngess o0 a baraa bunch by plucking

harvested. therm afl and scvering the malz flowers {the hanging
*bell"ywillremovea the sweat flower nectaries that atiract
sugar-laving anle in the sublamily Formicinas,

! i ; iy
Fruits in bunehoes should be de-fiowered 10 make them The flawers ahown here may mHract sacc-loving ants
loss attractive 1o foraging ants. that may produccformis agid seorclions when disturbed.

This "bell” should be severed from 1he bunch.




Biotechnology

ABE -« Application of
\ .  scientific techniques
L2l S to modify and
Improve plants,
Insects and

pathogens

+ Selective breeding
+ Pest resistance

+ Resistant root stock
* EtC.







'Ex: Varlety se e






Basil Downy Mildew Varietal Screenings

Less BDM

6
w 5
E
[¥p]
EO 4 35 36
5 3.1 3.1
@ 3 26 2.8
4]
. 1.9
(] 2 1.6 1.7

| I I I

0

o o > > S v ?
. N
; @
Emily  Kiera c}b Elonora
&
L’O
Varieties

Disease scale: 1=very diseased affected to 9=absent

108 (segregated) and 111 highest yielding



14 varieties screened
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Other Non- Chemical Control

+* Hot water system
+Ozone
* EtC.




Chemical Controls are often used last
in IPM Systems and ‘as needed’

Pest ID &
Monitoring

A

tegratel

Biological Prevention

Habitat
Modificatio

Pest

Control

Management

Cultural &
Physical
Control

Biotechnology




Crop Protection Chemical
Definition of a Pesticide

Chemical used to prevent, destroy, or

iepel pests

USDA EPA



Chemical Control

Typically considered
after other control
methods

 Responsible use of
Crop protection
chemicals (pesticides)

e Treatments based on
monitoring data

« Applied after action
threshold is surpassed




Chemical Control-Reminders

v' Chemical
selection

v' Accuracy
v' Calibration
v Rotation

v' Resistance
v Coverage
v Efficacy




Read and Follow Label

—

Knowing how much product is applied to
your crop is essential to maximize
efficacy

Under-applying chemical products can
result in poor pest control, as well as
increased production cost and financial
losses.

Over-application of chemical products can
lead to human health, legal,
environmental, and pest-resistance
issues.
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Match Pest & Mode of Action

Bacillus thuringiensis (Bt)

Derived from a bacterium which is selectively toxic to many moth and larvae. When ingested, Bt produces an endotoxin in the insects
gut which is toxic to the insect. Examples: Dipel (o), Crymax, XenTari (o)

Copper products

Controls blights, mildew, anthracnose, but commonly associated with bacteria control. Example: Basic Copper 53 (o), Nucop 50DF (o),
Champ WG (o)

Diatomaceous earth:

Naturally occurring substance comprised of the fossilized remains of diatoms. Insects such as roaches, ants, silverfish, fleas, etc. come
in contact with this powder and die from desiccation.

Horticultural Oils:

Cover, wet, and suffocate, over wintering eggs, nymphs and adults. Effective on scale insects. Examples: Volck oil, JMS Stylet-oil (o),
Biocover

Insecticidal Soaps:

Potassium Salts of Fatty Acids typically disrupt membranes of soft body pests leading to rapid death by evaporation.

Example: Mpede (o)

Neem Qil/ Azadirachtin: (IGR) ** many labels say it is toxic to fish

Disrupts insects' hormonal balance so they die before they molt, suppresses some insects' desire to feed, and it also repels. It has
fungicidal properties as well. Examples: Trilogy (o), Neemix (o), Debug Turbo (o), Molt-X (o)

Natural / Essential Oils:

Pepper, citrus, clove, mint, oils. Caution as oils can burn. Herbicide properties. Examples: Ecotec (0)

Potassium Bicarbonate

Used as a contact fungicide mainly for powdery mildew in organic farming systems. Examples: Armicarb (o), Kaligreen (o), Milstop (o)
Pyrethrin:

Derived from the blossoms of the pyrethrum flower, a chrysanthemum (contact). Breaks down in the environment quickly. Example:
Pyganic (o)

Spinosad

Derived from a bacteria in the soil. Kills by contact and ingestion. (Nerve and stomach poison). Examples: Entrust (o), Radiant, GF-120
NF (o)

Sulfur

Inhibits the attack of healthy plants by fungus disease by creating an environment that is not conducive to disease growth. Also
effective on selected mites. Examples: Sulfur DF (o), Kumulus DF (o)

NOTE: (o) Refers to products approved for organic production by the Organic Material Review Institute (OMRI).
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Sprayer Calibration Using the 1/128th Method
for Handheld Spray Gun Systems
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{_'lxrl'-a[:pli{:iillu:| ol |.::'|'||'|-r:r|||.¢|:.li|1|1 chemicals cin
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Ex. Chemical Treatments
Organic or Conventional Products
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A
Rotate to Minimize Resistance: @

+ Always rotate between chemical &
classes

+ Never use the same chemical for an
extended period of time
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Stay within Maximum Application Limits
Limited Product Sandwich Effect / Season

Quadris

Less effective Trllogy (OG)

l: Fosphite or Fungi-phite

Less effective Serenade Max (OG)

CROP -
SEASON evus

Less effective

l Ranman 400 SC

Less effective

Quadris
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Use of Spreader or Spreader-Sticker

* Increase good spray coverage and heighten product
efficacy

* Maximize coverage area
* Be careful of phyto-toxicity issues
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*  Source: http://bloominthyme.com/tag/organ

get Your Sprays
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Monitor for Damage = Damage

+* CAN NOT undo old

damage

* Protect new leaves _
Monitor

+ Evaluate New

effectiveness based Growth
on NEW leaves

* Do NOT assess
effectiveness basec
on older parts of
the plant
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Same Approach for Organic IPM

Chemical
PestID &

Monitoring

Control

Biological

Habitat
Modificatio

Control

ORGANIC

Cultural &
Physical
Control

Biotechnology
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