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Intervention Toxicity
4 4

Insecticides, Fungicides, Herbicides, Miticides
Conventional
Pesticides

Biorational
Pesticides

Soaps, Oils, Baking Soda, Repellants, Microbials, IGR's
CHEMICAL

Increasing

BIOLOGICAL Predators, Parasites, Nematodes

PHYSICAL I MECHANICAL Prune, Weeding, Mulch, Traps, Barriers, Flaming

Prevention

Site & Plant Selection, Sanitation, Rotations

CULTURAL
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Key Points

ABiocontrol Basics and Why Starting Early is Critical
AUsing the Right Biocontrol Agent (BCA) and Application Method

ABanker Plantg not criticalto a successful prograrbut they can be
very helpful

Alnsectary Plants and Trap Crops
AOther IPM Tips
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Why Use Biocontrol?

A Safer for people (employees
and customers)

ABetter for the environment
ABetter for your plants
ANo REls or PHIs

AMarketing¢ retail customers
love it

ANo resistance to being eaten
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TryBefore YolBuyAll The Way Into
BiocontroP

Best to use a full biocontrol
program In just certain areas |
of the greenhouse or, even &&=
better, In a separate GH
altogether
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More Than Just See

Bug1 Spray Bug UMass Greenhouse IPM Project
ABe proactive not Life Cycle Western Flower Thrips
. ’ D) .

reactive / o #N Beneficiallnsectary
A | )/ weeNye

Proper pest ID Is b RO~ \.. S —

important il i 3]9 ‘ Y |

e (150-300 eggs) (2-4 days) boy L
]

ABe aware of BCA | F
. _— " oliage
environmental condition \ .

requirements \ o
AlLearn pest lifcycles and <+ AR -—

target each one you can £
AFind good technical

support

@ BeneficialInsectary



Importance of Identifying Pests

AC KNA LA O0A202yUNRf | 3ASyia
work for every species

AAphid parasitoid wasps are species
specific

APhytoseiupersimilisR2 Say Qi ¢ 2 NJ
well against any spider mite species 4
besides twaspotted spider mites

AEretmocerusire better at controlling \J @“,
Bemisiawvhitefly thanEncarsia e
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Start Clean By
Dipping Young
Plants

AMix of PrincipleRootshield+, and Nematodes
ALow concentration of oils
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Development of Thrips in 60 Days (atFg8n Cucumbers

| 30 days '* -y \ 30 days *"’ﬁ&**

One femalethrips 4 T * A ** **
+ 90thrips .‘ \
+ 5800thrips
Start here = Success Too late = Disappointment
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Thrips Development
and Pollen

AThrips egg laying capacity
without pollen: One female
Ejhrips will lay4 to 5 egg®very

ay

AThrips egg laying capacitgth
high quality pollen 15 egger
female per day

AAdult thrips live up t@60 days
A900 eggs
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Temperature Affects on Thrips kfgcle

Larva
Egg 18& 2 Pupa Adult
(In leaf tissue) (on plantA exposed) (in soil) (on plantA exposed)
68F 6 days 3 + 3days 6 days up to 60 days
86F 3 days 1.5 + 1.5days 3days 20-40 days
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A Very explosive populations

Aphlds A All aphids ardemalein greenhouses, and most abern
pregnant
Alfyzad AYLRAaAaAAOES G2 WNBLI A NX
/1 Qas SalISOAlEte Ay 2NYF YSYQ
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Predatory Mites Amblyselusr Neoseluluspp.

AFoundation and first line of defense for
many biocontrol programs

Almpossible to ID in the field

AGeneralists but each species has preferred
prey

AThrips, broad mites, whiteflies, spider mites
can all be on the menu

AEggoften found on ends of trichomes

AAIl mites are winglessdistribution is
critical
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Application Method

Bulk Formulations

ACarrierc bran, bran/vermiculite,
vermiculite. Breeder material is
alwaysbran

Sachets

ABreeding system that results in
consistent production of mites In
the crop

:
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Bulk Formulations

Breeder piles
ABran carrie lots of bran
OFSSRSNE YAUSa
AShorter longevity compared
to sachets

ACan be more cost effective
for smaller pot sizes/plugs

ANot used very often anymore
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Bulk Formulations

Broadcasting

AUse mostly or 100% vermiculite
formulation
ANo need for bran mites
ALess bran = fewer pray mites

APredatory mites do not establish
In crops without pollen or prey

ANeed weekly or biveekly
applications to get population
high enough to be effective
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Sachets
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How To Tell Prey From Predator

Bran mite v&AmblyseiuBNeoseiuluspp.
BRGl ate RAA T T
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Predatory Mites for Thrips

Amblyseius cucumeris
APreferred prey items arthrips andbroad mites

AFeeds on L1 thrips only
AMost active from 5836°F

Amblyseius swirskii
APreference fothrips andbroad mitespluswhiteflies

ACapable of feeding on L2 thrips
A Active from 68105°F, prefers warm/hot
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Soll Predators for Thrips Pupae & Fly Larvae

Dalotiacoriaria Stratiolaelapscimitus

A Soildwelling rove beetle A Soitdwelling predatory mite
A Eats thrips pupae and shore fly/fungus gnat larvaeA Eats thrips pupae and fungus gnat larvae
A Adults fly and will search the greenhouses forpestd 52 Say Qi Ff eéxX odzi 0KSé KI @

A Can be mixed witDalotiajust prior to

A Breed your own!
introduction

Apply ASAP to the soil of young plants or to all new
gutters/rafts in hydroponic greenhouses
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Soll Predators for Thrips
Pupae & Fly Larvae

Nematodes

ASteinernema feltiae
ALivesiH é o0Sft 26 & dzNJF |
AOptimal temps 1@6°C (5078°F)
AFungus gnats and thrips

AS. carpocapsae

ALives on surface
AOptimal temps 1£9°C (5784°F)
A Shore flies and thrips
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Oriusinsidiosugka Pirate Bugs

& 0 B AEatslarvalandadult thrips
B ACankill up to 80 thrips perday!
AAlso feeds on other small pest
like spider mites, moth eggstc
AWill feed and establish opollen

Diapause sensitivgd less active

y A
‘ ’ at low light levels (under ~12h)
8 )

@ BeneficialInsectary



# tx s

Thrips life cycle and BCA target

Larva
Egg 2 Pupa Adult
(In leaf tissue) (on plantA_exposed) (in soil) (on plantA exposed)
® ® ® o >
® >
Amblyseiuspp.(L1 only)' ° o
Orius insidiosus Stratiolaelaps scimitus Orius insidiosus
Dalotia coriaria
Nematodes
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Aphid Solutiong Parasitoid Wasps

Aphidiuscolemani Aphidiuservi

AOnly effective againssmalleraphids  AOnlyeffective againstargeraphids
(green peach, melon/cotton aphids)  (foxglove, potato aphids)

AWill establish on banker plants (bird AWill not establish on banker plants
cherry oat aphids) (species of aphid used is incompatible)
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Know Your Aphids!
Smaller Species

Green Peach Aphid |
Cornicles same color as body but tips Melon/Cotton Aphid

are black, tubercles convergent Always have solid black cornicles
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Know Your Aphids!

Larger Species botato Aphid

: : Shaped differently, long legs, cornicles,
Dark spots on body right at cornicles gntennae, cauda, and often has dark stripe

. "vi.‘ - "-. - -)"w 11 ”-;‘ .x’ ,‘ ..‘ '~ ;

Foxglove Aphid

Photo credits:
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Aphid Solutiong Predators

Lacewingg, Chrysoperlaufilabris
AMost aphid species are eaten

AExtremelyaggressiveand alway$ungry
AAlso feeds on other small arthropod pests
AEggor adultsused forprevention
AlLarvaeused for aphichotspots

ACannibalistic
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Aphidius colemani & A. ervi
AphidParasitoidWwasps

Chrysoperla rufilabris
Green Lacewings

AHighly mobile and great scouts
ASpecific to aphid species
AMultiple generations

AEach female wasps parasitizes
dozens/hundreds of aphids

A7-10 days before aphids mummify
APreventative releases or increase

T~

rate for hotspots

ALimited mobility within the crop
AMultiple species eaten
AUsually little to no reproduction

AEach larva eats dozens/hundreds
aphids throughout lifespan

AKills/eats aphids right away

AExcellent tool for cleaning up sme
to medium sized outbreaks

of
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IPM Strategies for|

Aphids in Baskets

ADrenching HBs for
aphids, especially
calibrachoa

rotation
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Might Need to
Spray? o
52y Qu DAGS
Biocontrol Too
Quickly

Be Aware Of Theéipping
Point, where BCAs are
going to overtake the pest,
based on scouting
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Example

A2018, unusuallyiot in
Massachusetts, a week
over 100°F

AAphid population
rapidly increased on
ornamental peppers
(too hot for BCAS)



One Week Later

AHalf of aphids
mummified

ALotsof other BCAs

AThe tipping point
had been reached

A Stilllots of live
aphids

AGrower trusted the
process and waited
to spray to give the
BCAs more time to
work
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Another
Week Later
Almost All
Aphids Were
Mummies
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Banker Plants

A Keeps high
populations of
biocontrol agents
(BCAS) in crop area

A Cereal grains for
aphid bankers

A Purple flash pepper
andAlyssunbanker
plants forOrius

A Mulleinfor Dicyphus



