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ISery, greennouse, floriculture, and sod: products in
dawalli: 1'523 arms, $119 million in 2007

VEGEIEDIEEMNCION 5 potatoes, and sweet potatoes: 866
Fﬂrrrng, 561 millionin 2007

and pott

ims (cut and potted)
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WHICh insect pest causes you the most problems?
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“estimanagement stategies

1 techniques work for the major pest(s)
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Introduction of exotic
natural enemies (classical
biological control) (e.g. gall
wasp parasite for
Erythrina)

Mass-production and
release of natural enemies

Conservation/augme

of existing natural e
Use of microbial pestici
(Beauveria bassiana,
Steinernema carpocaps

Planting resistant culti

Biocontrol wasp released




SHiological control really going on
1IN My nursery?

| eed c
t plant are rare.

ecies might be
use good

ited, or

se natural enemies
reduce the pest in a
~density dependent
fashion.




Pest population
Parasites
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INn My nursery?
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 parasites and

insecticides will
d out if a pesticide
ost is under

un—spraydl plants have
‘ewer pests, this is also
evidence of biological control




SPIraling w




nsecticides/miticides hard on
genenicials (broad-spectrum pesticides)

ephate, diazinon, dimethoate,

Yrijos, miaila

ocarbamates (ca‘rbar , bendiocarb)
wrethroids (e.g. Decathlon, Topside, Bifenthrin)



nsecticides/miticides easy on beneficials

esidual effect (soaps, oils)

hat affe ne types of insects/mites more
thers (Conserve, Avid, and microbials such as
sard and Bacillus thuringiensis (Bt)

owth requlators (neem, Distance, Enstar, Talus)

= Systemic insecticides active via plant uptake (Merit,
Aarathon, Safari, TriStar)
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seeniscale (Coccus viridis) with Verticillium
fungus (right side)



BalybLgs on gardenia and emergence holes of parasitic
NVasp species (bottom middle, bottom right)
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safldna moth in Dracaena stem
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st of Dracaena, Coffee, Palms, and others
2 Bt (Bacillus thuringiensis) or insect-eating

nematodes
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=ntomopathogenic Nematode:
steinernema carpocapsae

ed on crops.
used to
pillar pests.

st from dead
eek out new

0.25 Billion
Nematodes
(in 3x5”
bento
container)



in Hawaii

pome Common thrips on orchids

Western
- flower
thrips

Vanilla thrips

Western flower thrips






Natural Enemies of Thrips

i) 'e“glasshouses," most important 3 biocontrols:
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seauvveria b X iana (BotaniGard, Mycotrol) on
coffee berry borer



te Bugs (Orius spp.) in
Hawaii

asionally seen in orchids in East
1ere thrips problems are frequent.
ld mistake them for thrips.

tio of 20 thrips to'1 Orius leads to control of



Macaranga tanarius



Macaranga tanarius trees
along roadside in Keaau, HI




Jjoecious trees blooming year
round in Hawaii

- Panicles of Female flowers &
“male flowers seed pods



Prey, Predators & Pollinators

@ Thrips on the Big Island:

Dolichothrips nesius
(Stannard)

@ Big Island Anthocorids:
Orius persequens
(White)
Montandoniola confusa
(Streite & Matocq)






Greenhouse
Experiments

Dendrobium orchid sprays
were infested with 400-500
Western Flower Thrips larvae,
Frankliniella occidentalis

Experiment 1: 1, 5, 10 meters
from Macaranga tanarius
panicles which had an average of
50 Orius per 30 centimeters:
Experiment1:1,5and 10
meters.



Jjoecious trees blooming year
round in Hawaii

- Panicles of Female flowers &
“male flowers seed pods
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