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ALTERNATIVES TO INSECTICIDE ARE NEEDED 

• Insecticide resistant pest 
populations are increasing.

– Bt only kill 25-33% of Bt-resistant 
diamondback moth compare to 100% 
kill of the susceptible population 
(Tabasnik 1990). 

• Some insect pests are cryptic 

– pickleworm

• Effective fruit flies management 
require area-wide collaboration 
(Vargas et al., 2008). 

• For organic farmers, lack of effective 
OMRI certified insecticide for an 
effective pesticide rotation program.

(Tabashnik et al. 2008)

Bt crop

Bt resistant insect species
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Hoverflies on 

buckwheat and cilantro

Sunn hemp flowers attracts 

Lycaenidae butterflies that drawn 

Trichogramma wasps to lay eggs on  

the Lepidopteran eggs.

Uhaloa attracts 

wasps and bees

Lady beetles 

on Aweoweo

I N S E C T A R Y  P L A N T S



EXTRA-FLORAL NECTARINES

• Extra-Floral Nectarines = nectar glands not associated with 

flowers.

• Good for attracting beneficial insects when most flowers are not 

in bloom.

Partridge pea



HOW TO INTEGRATE INSECTARY PLANTS 
INTO FARMS

1.  As border crop

2.  As intercrop

Sunn hemp and corn

Buckwheat and zucchini

Insectary plant corridors
(Nicholls, Parrella, and Altieri, 2000)

Sunn hemp no-till (surface mulch)

Cowpea & buckwheat as border crop in onion plot



Buckwheat 

attracts 

hoverflies

Sunn hemp 

attracts 

Trichogramm

a wasps

Wasp 

nesting 

block 

attracts 

keyhole 

wasps

INSECTARY PLANTS FOR HYDROPONIC PRODUCTION  



WASPS NESTING BLOCK

Aphid-collecting 

Wasp

http://bugguide.net/node/view/241212

Key-hole Wasp

PredatorsPollinators

Leaf cutter bee

Hylaeus bee Untreated wood



COMPARING INSECTARY 

SETTINGS AND METALLIC 

REPELL ANT FOR 

HYDROPONIC BRASSICA

Diamondback 

moth larva

Imported cabbage 

worm larva

Imported cabbage 

web worm larva

Aphids
Whiteflies

Insectary

Metalic board



Beneficial insects found in 

insectary treatment

Hoverfly larvae 

eating an aphid

DBM pupae 

parasitized by 

parasitoid wasp

Parasitized aphids Hoverfly eggs 

among aphids

Trichogramma wasp

Insectary setting suppressed 

aphids and caterpillar damage

Caterpillar damage



0

20

40

60

80

100

120

3/14/13 3/28/13 4/11/13 4/25/13

Insectary
Metallic
Control%

 T
h

ri
p

s
d

a
m

a
g

e
/p

la
n

t

A

B

B
B

A

A

A
A

C

B

B

Insectary settings reduced 

unmarketable pak choi, but 

did not protect it against 

thrips and whiteflies



SUNN HEMP AS A TRAP CROP 

FOR WHITEFLIES, REDUCING 

SILVERLEAF & VIRAL SYMPTOMS

Zucchini intercropped 

with sunn hemp

Zucchini in bare ground

Trap crop / virus sink theory



INSECTARY PLANTS SELECTION
Videos

• Part I: 
https://www.youtube.com/watch?

v=BsN_3lC35wg&feature=youtu.be

• Part II: 
https://www.youtube.com/watch?

v=1stOru5I-a0&feature=youtu.be
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CHALLENGES OF 
SCREENHOUSE

1. Additional cost than open field 

production

2. Construct stable structure that can 

withstand gusty wind

3. Smaller insect pests can get in

4. Exclude pollinators

5. Rupture of screen from close 

contact with pipe connectors

6. Difficult to till the soil for next crop 

(weeds and nematodes problems)

2

Out break of aphids 

inside the screenhouse

can occur.

3

Parthenocarpic zucchini and cucumber
seeds are available, but are expensive.

4



Conley 1100 Utah State High Wind Tunnel

Plastic coverings (6 mil) did not hold up against tropical storms and winds in 2017, 
USDA NRCS considers to change the AMA criteria to allow for screen covering.

NRCS AMA Cost Share



All screenhouses with different designs can withstand the same tropical storm.

Gothic Style with 17 mesh screenQuonset Style 

Row Cover

PVC Hoop House
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EMT Conduit

https://gms.ctahr.hawaii.edu/gs/handler/getmedia.ashx?moid=2875&dt=3&g=12

DIY Screenhouse

PVC

https://gms.ctahr.hawaii.edu/gs/handler/getmedia.ashx?moid=2875&dt=3&g=12


SCREENHOUSE WITH WOOD-BASED FRAME

Price ($)

Insect netting (17 mesh) 137

Wooden door 86

Total 713

per sq ft 0.95

Dimension: 15’ × 50’ × 6’

Screenhouse did not protect peach tomatoes
from Tomato yellow leaf curl virus transmitted
by whiteflies.

• ‘Nyagous’ is resistant to TYLC virus, yield inside the screen 
house was higher than that in the open field. 

• Attribute to reduction in bird damage and fruit flies 
infestation.

TYLC

(2016)



Pest outbreak due to lack of natural 
enemies inside the screenhouse. Cucumber

Parthenocarpic
cucumber and zucchini 
varieties are available 
but expensive.

CHALLENGES OF SCREENHOUSE WITHOUT RETRACTABLE WALL

aAphids outbreak

Aphids in the screenhouse
with open wall were 
parasitized (mummified).

Some crops are pollinator-dependent.

Poor pollination



SCREENHOUSE WITH WOOD-BASED FRAME AND 
RETRACTABLE WALL

Price ($)

Insect netting 137

Wooden door 86

Total 820

per sq ft 1.09

Dimension: 15’ × 50’ × 6’

(2016)



Powdery mildew is 
more severe when 
ventilation is not good. 

ADOPT INSECTARY PLANTS INTO SCREENHOUSE

Roll up the wall in the day for pollinators and 

predators to come in. Roll down the wall in 

the afternoon to block pickle worms and fruit 

flies adults (nocturnal) from getting in. 



SCREENHOUSE ON KALE
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Caterpillar damage

Screenhouse reduced 
diamond back moth (DBM), imported 
cabbage worms, leaf miners on kale



SUMMARY: DILEMMA OF 17-MESH SCREENHOUSE
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Beneficial insects were more abundant in open 
field than inside the screenhouse.

Adopt insectary 

plants into 

screenhouse

Insecticide 

rotation against 

soft body insects

What if we 

don’t use 

wood frame 

(to cut 

cost)?What if we use 

finer mesh?

Thrips outbreak

Aphids outbreak



EFFECTS OF SCREENHOUSES WITH DIFFERENT MESH SIZES

EMT conduits to support PVC pipes. 

Hoop house

15’× 50’× 6’ Price ($)

Insect netting (17 mesh) 137

Structure (with door) 330

Total 467

Price per sq ft 0.62

17 mesh ($0.125/sq ft) Reflective shade ($0.35/sq ft)

Anti-insect netting
40 Mesh ($0.22/sq ft)

No thrips insect screen
75 Mesh (0.85/sq ft)

Open field (OF)

(2016)



SCREENHOUSE ON ZUCCHINI

Melon aphids

Zucchini mosaic virus

Silverleaf symptom 
caused by whiteflies Powdery mildew

• 40 and 75 mesh reduce silverleaf symptomatic 
plants but did not reduce aphids numbers.

• Most screens can reduce powdery mildew, but 
effect of 17-mesh is not consistent.



PICKLEWORMS & FRUITFLIES DAMAGE

• All fruits in open field suffered from pickleworms or 
fruitflies damages, but no damage from these pests 
was detected in all the screenhouses.

• Yield was higher in screenhouses with 17, 40 and 75 
mesh, but not in the reflective shade. 

Open fieldScreenhouse



14’× 50’× 7’ Price ($)

Insect netting (17 mesh) 150

Structure 249

Door 70

Total 469

Price per sq ft 1.12

(2018)

HOOP HOUSE WITH PREMADE DOOR AND OPEN WALL
AMA Cost Share



SUMMARY: BENEFITS OF SCREEN SYSTEMS

• Non-Chemical, Physical Barrier 
to Pest Control

Lepidoptera (worm type 
with resistance issues)

Birds
Fruit flies (resistance issues)
Chinese rose beetles

• Do It Yourself or Commercial 
Kit Systems

USDA NRCS AMA cost share 
program

• Reduction of light intensity
Good for lettuce in summer
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• https://youtu.be/cBP52egYG9s

• https://vimeo.com/166306170

• https://vimeo.com/166306088

Uyeda’s Video 

collection related to 

SPM

https://cms.ctahr.hawaii.edu/wangkh/

Websites

https://youtu.be/cBP52egYG9s
https://vimeo.com/166306170
https://vimeo.com/166306088

