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Importance of Control-Ag

 Slugs and snails are economic problems for fruit
and vegetable producers

* They damage seeds, seedlings, tubers, leaves
and fruit
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Importance of Control-Human Concern

* Vectors of Angiostrongylus cantonensis

e Rat Lung Worm Disease
e Human Eosinophilic Meningitis
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Infant hospitalized for rare brain
parasite in Hawalii

By Victoria Larned, CNN p n ﬁ m



a%tai‘”'f%duéﬁwzr T

$2,912 OFF

May 21, 2018 | ** 75° | &= Check Traffic

P X

SWEETER ¥ »iBudget

Toddler is the first rat lungworm case on Oahu this
year

By Kristen Consillio

Posted on May 19, 2018 12:05 am

The state Department of Health on Friday confirmed that Oahu’s first case of rat lungworm disease this year is a toddler from Central Oahu. Read More
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Angiostrongylus
cantonensis

e An infected rat coughs
up worms from the lungs
into the throat where
they are then swallowed
by the rat.

Rat lungworm disease is caused
by a parasitic worm called
Angiostrongylus cantonensis.

And eventually end up in o The worms are now in the

' the rat's poop. rat's digestive system.
o )
;”é& s Completes 2 life stages in slug or snail before it becomes infectious
4-‘\.!‘--
-OR-
91) Slug or snail 2) The worms in the Center for Disease Control
eats the rat's poop rat's poop penetrate

and becomes infected,  a slug or snail’s body. https://www.youtube.com/watch?v=V_f1IK93ZtE&feature=youtu.be
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Rotation of crop
protection products
such as:
metaldyhyde, iron
phosphate, copper
hydroxide, (granule,
pellets, liquids, paste,
coated granule, etc)

Pest and Disease
Issues

Environmental
conditions:

Integrated

Rainfall

Encourage .
biologica?l Pest Breeding area
predators Management Hiding areas

for Slugs and Snails Change irrigation

system,

Drainage, etc.

Utilizing Tolerant or
Resistant Varieties
(geraniums, lantana,

impatient, nasturtiums, etc.)

Handpick, use slug jugs,
barriers, traps, sanitation,
diatomaceous earth, etc.

Prevention
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MANAGING SLUGS AND SNAILS IN THE GARDEN

https://www.youtube.com/watch?v=8PzgNrcMlzk&feature=youtu.be

P M o) 008/451

Rat Lungworm Disease Awareness
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https://www.youtube.com/watch?v=8PzqNrcMlzk&feature=youtu.be

Rat Lungworm:

CTAHR Farm Food

Good Agricultura

Sclence-based education for Hawal'l

News & Other Videos

Videa transcripts are available for YouTube clips.

To access, open the YouTube videa of choice. Ciick an the 3 harizontal dors |

| T
® | e B .
= | “open transcript”,
=)
MGANACING 51 UGS AND SAALS IN THE GARDEN
Rat Lungworm Disease Awareness, by University

of Hawal "I CTAHR Cooperative Extension, UH

Hila DKICP, Hawal '| Department of Ag.

Terrestrial Gastropod Mollusks
as (Crop) Pests in Hawail

What is Rat Lungwerm {Angiostrangylus) Disease?
By the Centers for Disease Control (COC) and the
Department of Health and Human Services

{DHHS)

Acticn in e boundesonal by 13 e stcers.
s Passs

College of Tropical Agriculture
and Human Resources
University of Hawai'l at Manoa

Food Safety and Technology
Jan. 2010
FST-39

Best On-Farm Food Safety Practices:
Reducing Risks Associated with Rat Lungworm Infection
and Human Eosinophilic Meningitis
James R. Hollyer,! Vanessa A. Troegner Robert H. Cowie,* Robert G. Hollingsworth,*

Lynn C. Nakamura-Tengan * Luisa F. Castro,” and Arlene E. Buchholz*

'CTAHR Agricultural Development in the American Pacific Project, *Pacific Biosciences Research Center, UH Manoa, *USDA-ARS
Pacific Basin Agricultural Research Center—Tropical Crops and Commodities, *CTAHR Department of Human Nutrition, Food and
Animal Sciences, ‘CTAHR Department of Natural Resources and Environmental Management, *Office of Public Health Studies, UH Manoa

Recenl cases of eosinophilic meningitis have drawn
attention to a foodborne parasitic infection that oc-
curs in Hawai'i, the Pacific Islands, southern and eastern
Asia, and elsewhere. In late 2008, the Hawai'i Depart-
ment of Health reported that four people on the island
of Hawai'i were diagnosed with eosinophilic meningitis,
secondary torat lungworm infection. They may have been
infected after eating fresh produce grown in the region
that was contam inated with snails or slugs infected with
the parasite Angiostrongyius cantonensis. Hawai'l also

This marily for that thay
can raduce the risk factors for rat lungworm contamination of
their producs. The madical information presentsd (s based on
current madical knowledge and acisnce-based literature, and
it is not infended to be a subatitute for a medical evaluation by
a licenasd professicnal. This publication may be updated as
naw knowlsdga is mads avallable. For current medical findinga,
please conault the Centera for Disease Control and Pravention
website. www.odo.gov,

experienced a cluster of five infections by this pathogen
from November 2004 to January 2005 (Hochberg et al,

Disease Summary

Disease agent: Anglostrogylus cantonensis
Common name: rat lungworm disease
Medical name: human eosinophilic meningitis
Definitive hosts: rats

Infermediate hosts: slugs and snails
Accldental hosts: humans and other mammals

Paratenic hosts: frogs, prawns and other freshwater
crustaceans, lizards, and planarian worms

Incubation time: usually 1-3 weeks, but may range from
one day to more than 6 weeks.

Clinical signs of eosinophllic meningitis: headache,
stiff neck, numbness, tingling or pain of the skin
(parassthesia), fever, nausea and vomiting, blurred
vision (diplopia), weakness, joint pain, and neurologic
abnormalities. More severe signs can include hypo-
reflexia or paralysis of the lags, bowel and bladder
dysfunction, seizures, coma, and (rarely) death. It is

also possible to be asymptomatic.

2007). 4 ding to the Hawai'i Department of Health,
reports of severe infections are uncommon. However,
anecdotal evidence from a group of workshop attendees
in the Puna district on Hawai'i in January 2009 put the
incidence rate much higher. Although reporting appears
to lag behind actual disease incidence rate, the threat to
residents and visitors is low. Due to the possible severity
of the symptoms, it is important to practice preventive
measures in your home garden or commercial farm, as
well as in your kitchen.

Despite the recent cases reported in Hawai'l, the world-
wide incidence of rat lungworm infection (angiostron-
gyliasis) and the associated clinical illness (eosinophilic
meningitis) is relatively low. Since 1945, there have been
fewer than 3000 documented cases worldwide, with
most of them occurring in Thailand and China (Wang
et al, 2008), Usually, the infection is self-limiting, and
the patient’s clinical signs resolve without treatment.
Depending on the person, the amount of time it takes
to fully recover varies. Under normal circumstances,
people recover from eosinophilic meningitis without
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http://manoa.hawaii.edu/ctahr/farmfoodsafety/rat-lungworm/
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Reducing Risks Associated with Rat Lungworm Infection FST-89 — Jan. 2010

may be harmful if ac- Pr
you see, there might be
7 and snail management
verall pest management
you follow will depend
al farmer or a home gar-
21 OF an Organic grower.

i8 your key to

Preventing snails and slugs from reaching vour produc-
tion areas or your home garden takes a multi-pronged
approach.

Slugs and snails are mainly active at night. The main
reason is that they quickly become dehydrated if they
come out during the day. This is especially true for slugs.
atrolling slugs andsnails ~ The best way to reduce your slug and snail population is
1component andmay be  to limit the number of moist places the slugs and snails

step. can hide in during the day. This means removing unnec-

@andp ic hoste: tear

1ent plan to eliminate them
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Reduce the Risk of Rat Lungworm

Methods of Commercial Control cogTROLsLuesANDsNAuts

* Prevention
* Modifying environmental conditions

1 Remove Hiding Places
Boards, stones, and rubbish

*  Weeds around tree trunks, fallen fruit

* Leafy branches close to the ground

e Physical Controls
e Barriers (copper (shocks), diatomaceous earth (irritant)
e Traps (beer, yeast, boards, etc.)  rmpleiaiibomnt
* Handpicking (dispose in salt solution) " Moke g g, ropthem bl hr, A

a little bleach te keep it from smelling bad,

* Leave them in at least 12 hours, Dispose of the
dead slugs and solution away from plants, like
In a driveway (salt kills plants).

* Dot dally at first, weekly when numbers

2.Handpick- but DON’T
TOUCH with Bare Hands

* Rainfall & watering a garden in late afternoon
encourages slugs & snalls to come out

e Chemical Controls

* Metaldyhyde (affects mucus production) ) g:;?{ﬂ;;]:;e;,-ugma”s_,mungwm o TOWTO MAKE ASLUG UG

* Iron Phosphate (stops feeding) . T
e Sodium Ferric (affects ability to produce 02) .MakeTraps =
* Deltamethrin (pyrethroid) A 3
* Methiocarb (carbamate, nerve poison) A et e e

e Salt (desiccant) f"ﬂﬁfzﬁi'ﬁimfmErmb.w

» Caffeine (Hollingsworth et al, 2002) 2 j‘ ‘_ j.‘ g e
e Garlic Sprays (Schuder et al. 2003) S, 3 e s 0 g rd sl
.

Hydrated Lime (Laznik & Trdan, 2016)
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Repel vs. Suppress 50 WAYS TO
KILLASLUG

Angiostrongylus
cantonensis

Images: SERIOUS & SILLY WAYS TO EILL OR OUTWIT
https://www.buecher.de/shop/garten-pflanzen-natur/50-ways-to-kill-a-slug/ford-sarah/products_products/detail/prod id/21498256/ THE GARDEN'S NUMEBER ONE ENEMY

Center for Disease Control: https://www.youtube.com/watch?v=V f1IK93ZtE&feature=youtu.be
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/ / Economic Injury Zone/ Human Health Concern

v

" Physical, cultural and chemical controls
Time to do something Economic Threshold (1-100 slugs)

T O

5 0 o —cCc

Treatment applied
Habitat Modifications and Preventative Controls such

as traps, barriers, hand picking, etc.

Time

Modified from the National Pesticide Applicator Certification - Core Manual
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Department

Conventional Products

Product Name

COOPERATIVE EXTENSION « SN Depaament Company Type of Active | % Active
UNIVERSITY OF HAWAI AT MANOA ) : N) / gagnclinre Ingredient Ingredient
COLLEGE OF TROPICAL AGRICULTURE AND HUMAN RESOURCES i v 4 STATE OF HAWAII ENSYSTEX Il BORATHOR GRANULAR SCATTER Boric acid 5.00% 81824-12
BAIT
NISUS NIBAN GRANULAR BAIT Boric acid 5.00% 64405-2
. . A e ROCKWELL LABS INTICE 10 PERIMETER BAIT Boric acid 10.00% 73079-6
Slug and Snail Pesticides Registered for Hawai'‘i SENORET TERRO MULTI-PURPOSE INSECT Boric acid 5.00% 64405-2-149
BAIT
Home & Garden Use SENORET TERRO PERIMETER ANT BAIT PLUS | Boric acid 5.00% 64405-2-149
PESTICIDE PRECAUTIONS All products listed here are labeled in the risk category of CAUTION. Read VIS CYNOFE INSECTICIDE c hi 015% 5
and follow directions on the manufacturer’s label. Check if products are approved for intended use YPEIVE N i 2793250
and follow rates of application. THE LABEL IS THE LAW!
BAYER DELTADUST INSECTICIDE Deltamethrin | 0.05% 432-772
If you have questions about pesticides or repellents, please contact your local E:ifE:LMENTAL e e DU NSECICEE o = i
* Hawai'i Department of Agriculture (HDOA) Pesticides Branch iianE i Eltamethrin it 23883263
hlt.ps:,//.hdo?hawa\l:‘gu\i/pl/'ﬁl9.5/201S/O%IPesftfi.ctde-B;an?h-Cor;tacts-.Gzne.:’:al-lo—l&pdf AN SPANTSEIE NTS  GE P e TR
= University of Hawai'i Cooperative Extension office at http //go. awaii.edu/jhS LABORATORIES PURPOSE CARPENTER ANT &
TERMITE KILLER DUST
Organic Products (OMRI Listed) GREEN LIGHT GREEN LIGHT MANY PURPOSE Deltamethrin | 0.05% 869-237
Company Product Name Type of Active | % Active | EPA Reg. # oS
i i Inorads
GREEN LIGHT GREEN LIGHT MANY PURPOSE Deltamethrin | 0.05% 73327-14
BASF MOTHEREARTH GRANULAR SCATTER | Boric acid 5.00% 499-515 B
BAIT
: 5
BAYER BAYER ADVANCED NATRIASNAIL& | Iron Phosphate | 1.00% 57702-3-72155 SENORET TERROANT DUST Deltamethiin; |10.03% 149-12
- 5
AvAED S KiLaURAl SENORET TERRO FIRE ANT KILLER Deltamethrin | 0.05% 149-12
BONIDE BONIDE BUG & SLUG KILLER Iron Phosphate | 0.97% 67702-24-4 SWISS FARMS GREEN LIGHT MANY PURPOSE Deltamethrin | 0.05% 73327-14
PRODUCTS Spinosad 0.07% DUST 1
HAWTHORNE WHITNEY FARMS SLUG & SNAIL Iron Phosphate | 1.00% 67702-3-91161 ZEP ENFORCER BUGMAX INSECT Deltamethrin | 0.05% 1021-2617-
GARDENING KILLER 1 POWDER 40849
LAWN & GARDEN | MONTEREY ANT CONTROL Iron Phosphate | 0.97% 67702-24-54705
PRODUCTS Spinosad 0.07% BAYER ADVANCED | BAYER ADVANCED DUAL ACTION Iron Phosphate | 1.00% 67702-3-72155
LAWN & GARDEN | MONTEREY SLUGGO Iron Phosphate | 1.00% 67702-3-54705 SNAIL & SLUG KILLER BAIT READY-
PRODUCTS TO-USE
LAWN & GARDEN | SLUGGO PLUS Iron Phosphate | 0.97% 67702-24-54705 BONIDE BONIDE SLUG MAGIC MAKES Iron Phosphate | 1.00% 67702-3-4
PRODUCTS Spinosad 0.07% SLUGS DISAPPEAR
LILLY MILLER WORRY FREE BRAND BY LILLY MILLER | Iron Phosphate | 1.00% 67702-3-33116
FERRAMOL SLUG & SNAIL BAIT AMEBRANDS AMDRO BUG BAIT Metaldehyde | 2.00% 2110573342
MIRACLE-GRO MIRACLE-GRO NATURE'S CARE SLUG | Iron Phosphate | 1.00% 67702-3-62355 Carbaryl 5.00%
& SHAIL CONTROL AMVAC DEADLINE ORNAMENTAL Metaldehyde | 4.00% 5481-511
ORTHO ORTHO ELEMENTALS SLUG & SNAIL | Iron Phosphate | 1.00% 67702-3-239
Gl AMVAC DEADLINE T&O Metaldehyde | 4.00% 5481-511
SCHULTZ GARDEN SAFE SLUG & SNAIL BAIT Iron Phosphate | 1.00% 67702-3-39609 AMVAC DURHAM ORNAMENTAL 3.5 Metaldehyde 3.50% 5481-583
SWISS FARMS WHITNEY FARMS SLUG & SNAIL Iron Phosphate | 1.00% 67702-3-73327 AMVAC DURHAM ORNAMENTAL 7.5 Metaldehyde | 7.50% 5481-584
KILLER GRO TEC ELIMINATOR SNAIL & SLUG BAITII | Metaldehyde | 3.25% 8119-11-59144
LILLY MILLER COOKE PEST GRANULES Metaldehyde | 2.00% 8119-5-33116
EP NATURALS DESECT DIATOMACEQUS EARTH silicone 85.00% 7655-1 Carbaryl 5.00%
INSECTICIDE Dioxide LILLY MILLER LILLY MILLER SLUG AND SNAILBAIT | Metaldehyde | 3.25% 8119-11-33116
LILLY MILLER LILLY MILLER SNAIL & SLUG MINI Metaldehyde [ 3.25% 2119-13-33116

http://manoa.hawaii.edu/ctahr/farmfoodsafety/rat-lungworm/

2
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Molluscicides and mechanical barriers against
slugs, Vaginula plebeia Fischer and Veronicella
cubensis (Pleiffer) (Stylommatophora:
Veronicellidae)
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Hata, TrentY., Arnold H. Hara and Benjamin K.-S. Hu (1997). Molluscicides and mechanical barriers against slugs, (Stylommatophora: Veronicellidae) Vaginula plebeia

Table 2. Percentage mortality + SE of V. plebeia and V. cubensis six days after treatment with molluscicides

Product
V. plebeta

Deadline Granules 81.24a +3.2 835 133
Deadline Bullets 76.3 ab + 1.0 65.8 ab 4 10
Snail and Slug AG Pelleted Bait 62.4 abe +0.7 60.1 abe +0.2
Metaldehyde Methiocarb Granules 2-1 60.3 abe 0.9 33.3 bede +2.1
Ortho Bug-Geta Snail and Slug Pellets 57.5 abe +0.1 41.0 bed +2.3
RCO Slug and Snail Pellets 55.1 abed +2.0 44.9 bed +0.3
RCO Slug and Snail Pellets (rain resistant) 48.2 bede +2.0 39.5 bede +1.3
Durham Metaldehyde Granules 7.5 47.9 bede + 1.4 63.0 ab + 0.8
Durham Metaldehyde Granules 3.5 47.2 bede +(.1 28.4 cde +0.7
Corry's Slug and Snail Pellets 42,4 cdef +0.2 44.9 bed + 1.0
Deadline One Last Meal for Slugs and Snails 40,5 edef + (1.8 29.9 ¢de +1.3
Corry's Slug, Snail and Inscct Killer 38.1 edefp, +00.2 274 de + 0.1
Ortho Bug-Geta Plus Snail, Slug and Insect Granules 34.6 cdefy, +0.5 I8¢ +22
Corry’s Slug and Snail Death 25.9 defgh +39 42.7 bed +1.2
Ortho Slug-Geta Snail and Slug Bait 20.3 efgh +1.9 35.9 bede +4.7
Deadline 40 18.0 fgh 01 17.7 de +0.1
Corry's Liquid Slug and Snail Control 13.6 gh 120 17.5 de +2.3
Corry's Liquid Slug, Snail and Insect Killer 6.8 hi +2.7 16,8 de 110
Control 0.0 +0.0 00f +0.0

“Significant by ANOVA (P <0.001), Mcans followed by the same letter in a column are not significantly different by Waller-Duncan k-ratio r-test, k = 100,

Fischer and Veronicella cubensis (Pfeiffer). Crop Protection, V.16. no. 6. pg. 501-506.
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Deadline® Bullets NOTIFicaTION INFAMVAC
AUG 3 1 201 ‘

Excels at Destroying Slugs and Snails
Contains a Patented formula! Patent No. 4,961,929 1
Long Lasting: Remains effective after rain and watering ' ]
Effective: Excels at attracting and destroying slugs and snails
Long Lasting: Resistant to rain and watering.
Not easily dissipated by water
One Last Meal for Slugs and Snails

! ] ‘

: ! | ]

ACTIVE INGREDIENT: | 1 * , . »
Metaldehyde (2,4,6,8-Tetramethyl- 1,3,5,7-T yclo-octane) e 4.0% ' \ - S 3

INERT INGREDIENTS: B o : \ | '

* s 0 0 0 0 e

.. 96.0%
TOTAL: ... 100.0%

KEEP OUT OF REACH OF CHILDREN § Mini-Pellets!

CAUTION - CUIDADO 3 )
Si usted no entiende la etiqueta, b\_.lsque a alguien para que se la exPlique a usted en detaile. 3 ONE u“ Mill Fon sluGs & SHM I-s

(If you do not understand this label, find someone to explain it to you in detail )

This pesticide may be fatal to children and dogs, or other pets if eaten. Keep children and pets out of treated areas.

Deadline’ M-Ps Mini-Pellets

FIRST AID Jiem = o o

If swallowed: - Call a peison control center or doctor immediately for treatment advice. : DR S ikt coR A i
- Have a person sip a glass of water if able to swallow. ] o Y
+ Do not induce vomiting unless told to do so by a poison control center or doctor. i, AL b et sl Ay
- Do not give anything by mouth to an unconseious person. ! mm"‘"—“"‘“""‘ -
If in eyes: - Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove ey e Tt 8 . %
contact lenses, if present, after the first 5 minutes, then continue rinsing eye. ' _ 1 —
| - Call a poison control center or doctor for treatment advice. ~ _ 4 Maximum
Ifon skin or clothing: | .  Take off contaminated clothing. 3 . I
«  Rinse skin immediately with plenty of water for 15-20 minutes. i “
. Call a poison control center or doctor for treatment advice. ' m Total number
EMERGENCY INFORMATION |
Have the product container or label with yon when calling a poison control center or doctor, or going for treatment. 1 I m (h' d w m M
FOR THE FOLLOWING EMERGENCIES, PHONE 24 HOURS A DAY: i ' m w "‘ season lml dm lm
Transportation: CHEMTREC .1-800-424-5300 ] A) ( )
13232643910 | /| [ Grass (grown for seed) 20 4 21 21
SEE SIDE/BACK PANEL FOR ADDITIONAL PRECAUTIONARY STATEMENTS AND DIRECTIONS FOR US | et v Taro (wetland) ' 25 7 35 7
! T n . aas . s . .
casrsor : AW‘}M Broadcast appli to be made under flooded conditions only. Prior to bait application, stop the water
EPA Reg. No. 5481-50 Net Weight: i i, . yz N . .
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Literature Review- I[ron Phosphate

e Four randomized block design

e Trial 1, 2, 3: Iron phosphate (Ferramol)/ Metaldyhyde (Gastrotox E)

Treatment Trial 1 Trial 2
(20-Oct-03) 19 DAT (10-Jun-04) 23 DAT
dead slugs|dead snails |leaf eroded |dead snails| leaf eroded
(%) (%) surface (%) (%) surface (%)
1 untreated 231 1b | 0 b 48.7 25 Jc | 594 |a
2 metaldehyde 100 [a N91.7 |a 0.9 825 la ) 0.3 |c
3 | iron phosphate |\ 100 |a | 66.7|a | 0.3 625 [p 1| 1.3 |c
4 | P. hermaphrodita | 257 182 |b | 52.3 0 c | 23.2|b

Means marked by different letters on the same column are statistically different
according to LSD test (P = 0.05).

Gengotti, S ; Censi, D and Curto, G (2008) Evaluation of active ingredients and nematodes against slugs and snails on organic lettuce. Poster presented at Cultivating the Future Based on Science: 2nd Conference
of the International Society of Organic Agriculture Research ISOFAR, Modena, Italy, June 18-20, 2008. Four randomized block trial
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Literature Review- I[ron Phosphate

e Trial 4: Metaldyhyde (Mesurol M plus) / iron phosphate (Ferramol)
* |ron Phosphate was as effective as metaldyhyde based formulations
» Effectiveness of slug mortality is based on formulation type

Treatment Trial 3 Trial 4
(25-Oct-04) 5 DAT; (21-Sep-07) 16 DAT
dead slugs (%) | leaf eroded | deadslugs | leaf eroded
surface (%) (%) surface (%)
1 untreated 128 |e 20.6 | a 17.2 |a 24.2 |a
2 | metaldehyde /7325 |b\ 21 |b | /100 [b| 03 |c
3 | iron phosphate 86.8 |a 06 | b 89.7 |b 6.3 |b

Means marked by different letters on the same column are statistically different
according to LSD test (P < 0.05).

Gengotti, S ; Censi, D and Curto, G (2008) Evaluation of active ingredients and nematodes against slugs and snails on organic lettuce. Poster presented at Cultivating the Future Based on Science: 2nd Conference
of the International Society of Organic Agriculture Research ISOFAR, Modena, Italy, June 18-20, 2008. Four randomized block trial
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Sluggo

Sluggo Maxx
1% Iron Phosphate —OMRI 3% Iron Phosphate
Safe around animals and wildlife OMRI MAXX BRAND DIRECTIONS PO S8t e s prodac i e e

with its labeling
Do not apply this product in 3 manner that will contact workars or other

Awa it i n i i T : sersons, dither directy or through drife Oly pratected warkers may bt in e
re I S rat I 0 n The active ingredient in this roduct is exempt fromthe o & *
requirement for ance h molluscic uring application. For any requirements speciic < your Suate or Tribe,
i t oir :,T.% food wer::‘::;ii‘?:: llusclcide in consult the State or Tribal agency representative responsitle for pesticide

Proven snail & slug killer

3lgstich_LPligstich.qxd 11/6/20 . axion.
| _LPligstich.qxd 11/6/2012 121 PM Page 1 gy Not wa erproof but Can be used up to and including day of harvest. Eoic
— . Rermains effective after rain or sprinkling. fmummm. USE REQUIREMENTS
i Use this prod rdancs with Its labaling and with the Warke
remains effective Procects plants for up to 4 week. e i e e o coc reaurenens
Can be used around pets and wildlife. for the protection of agricuitural warkers of farms, forests, nurseries. and
1 ,and handiars of Jeural pesticides. I s, requ
 — after rainfall Small el o greater coverage. e ey s e
Loveland 1 1b ereats 11,000 sq. fe. xntains sgecific instructions and exceptions permining to the sciements
guﬂcrs - «an this hibel sbout Personal Protective Equipment (PPE) and the restricted-
entry mterval The requirements in this bax only apply 1o uses of this
product that are eovered by the Vorker Pretection Standard (WFS).
There is a restricted-antry incerval of four hours for this produce
NON-AGRICULTURAL USE REQUIREMENTS
mmwnmwmwumdwhmnmumm
® within the scope of the Worker Protection Standard for agricultural
® pesticides (40 CFR Pare 170).The WPS applies when this product is ued to
produce agricultural plnts on farms, forests, nurseries, or [reenhouses.
KEEP OUT OF REACH OF CHILDREN 2,
ere Are 1o ICHONs.
SNAIL AND SLUG BAI CAUTION -
HWTON’PLY&WMWMMVWWpMuwM
FIRST AID pwwcwdamwnmall-ls hwm(&ﬂ?—ﬁ!lhwlﬂonmw
FOR ORGAMIC DUCTION B reapphy the bait is consurmed or a5 needed. For ressunE
- NIC PRODUCTION P mmemmnmﬁmslmwmthls_m M;P&mmmm:w heavy pest pi el
OMDI mmnmnmmm.umamrmﬂms minutes. then
¢ 3 ] mmm.ahmm:mwmwhwm m“mtapﬂmmmummw,w
The active ingredien Avion within th rates an this label Do not apply when
w‘=|.|| u“lﬂlllatha IIIOI:IIIGI I sxampl from R ragulrem Hotline Number Have uwpmductmmimruhbelmmuhm weather conditions faver drift from treated areas Tost for phytotexicity prior
s a molluscicide in or on all food commodities> callng a poison control center or doctor, o oing for For o broadeast application on sensitive soft leaved plants such as leafy greens a0
Can he used a mmmmmmmummdlummw herbs, or take p i id i with plant parts.
round pets and wildlife. L B00.22.1222.
Read Entire Container Label Before Using This Product Aquatic App the control of aguatc slugs or snals such 35
PRECAUTIONARY STATEMENTS Gddu\ApplnSrﬁLwirulmethﬁm@A&l.ﬂMw\W
ACTIVE INGREDIENT: Iron Phosphate Hazards to Humans and Domestic Animals: Caution. Causes moderate gye  5q.ft). Broadeast applications may be made under flaoded Appty
OTHER INGREDIENTS: bﬁnmlvddmnmd&hwordadﬁc.\ﬂkhﬂw@hfvﬁﬂnm uwameemmmmam Re-apply if the
Mmﬁumaﬂbﬁommwmmumwu infestation i severe. uﬂdnhw'applnmumhrmg;::kﬂn'
tobaceo or using the toilet. water lovel should be high enotgh such that the mrget pests estivate.
KEEP OUT OF REACH OF CHILDREN
Personal Protective Equip Req A and cther  WHENTO APPLY: For best results, apply the bait In the evening, as slug
CAUTION handlers must long-sheeved shirts and long p d shoes phus wmmmmmwmmwm
EPA REG. NO. 67702-3-34704 socks. Follow manufacturer's ions for ining PPE. If no such .
EPA EST. NO. 67702-DEU-2 instruetions for washables, use detergent and hot water. Keep and wash PFE WHERE TO APPLY: Treat al likely areas of infestation, especially aroun
MET WEIGHT 25.0 LBS (11.34 KG) separately from other laundry. mdﬂnmmwmmmqmn;‘w
1012 ammhmwmm‘mm
Vegetables
MADE I GERMANY Apply bait 1o protect any vegetables from slug and snail dumage, such a5
Lo ED FOR 2 i ;.0
VELAND PRODUCTS, INC.®, P.0. BOX 1285, GREELEY, COLORADD B0632-1285 Artichoke
N
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SLUG AND SNAIL BAIT

Read Entire Container Label Before U1m| This Froduct

The active ingredient in this product is exempe from sh
in or on all food commag

Active Ingredient

glerance when used as a molluscicide

Can be used around donmnc Animan

By Waight

KEEP OUT OF REACH OF CHILDREN
CAUTION

FIRST AID

If in eyes: Hold aye open and rinse slowly and gently with water for 15-
20 minutes. Remove contact lenses, if present, after the first 5 minutes,
then continue rinsing eye. Call a poison control center or doctor for
treatment advice.

Hotline Number: Have the product container or label with you whan
calling a poison control center or doctor, or going for treatment. For
emargency information concerning this product, call the National Pesticide
Information Center at |-800-858-7378 seven days a week, 6:30 am to 4:30
Pacifie Time (NPIC VWabsita: www.npic.orstadu).

STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage or disposal.

PESTICIDE STORAGE: Store this product in its original container and knep in a
secure storage area out of reach of chikdren and domaestic animals.

PESTICIDE DISPOSAL: VWastes resulting from the use of this product may be
disposed of on site or at an approved waste disposal facility.

CONTAINER HANDLING: Nonrefillable container. Do not reuse or rafill this
container, Offer for recycling, if available. Completaly empty metal drum, plastic bag.
boz or plastic tota ints application equipment Than dispose of empty metal drum,
plastic bag, box or plastic tote in 3 sanitary landfill or by incineraticn, or If allowed

by State and local authorities, by burning. If burned, sty out of smoks.

Envi | Hazards: For terrestrial uses: Do not apply directly to
water, or to areas where surface water is present or to intertidal areas
below the mean high water mark. Do not contaminate water when disposing
of equipment washwater or rinsate.

For aquatic uses: Only for use in flooded flelds infested with Golden Apple
Snails. Do not allow water from treated flooded fields to enter finished
drinking water resarvoirs or drinking water receptacles when the water is
intended for human consumption. Do not contaminata water when dispesing
of equipment washwater or rinsate.

DIRECTIONS FOR USE

It is @ violation of Fedaral law to use this product in @ mannar inconsistant with its
labaling.

De m’t apply this product in a manner that will contact workers ar other
parsans, sither directly or through drift. Only protected workers may be

in the area during application. For any requirements specific to your State
or Tribe, consult the State or Tribal agency represantative respensible for
pesticide ragulation.

AGRICULTURAL USE REQUIREMENTS
Use this product in accordance with its abeling and with the Worker
Protection Standard, 40 CFR part | 70.This standard contains requirements

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals: Caution. Causes maderate
aye irritation. Avoid contact with eyas or elothing. Wash thorsughly with
soap and water after handling and bafore sating, drinking, chawing gum, using
tobacco or using the toilet

Personal P ive Equip (PPE) Requi

and other handlers must wear: long-sleeved shirts and long pmts and :hun
plus sacks. Fellow manufacturer’s instrustions for maintaining PPE. If na such
Instructions for washables, use detergent and hot watar. Keep and wash PPE
separately from other laundry.

Unr Safety Recommaendations
Users shauld remove clothing/PPE immaediately if pesticide gots inside.
Than wash tharaughly and put on clean clothing,

+  Users should remove PPE immadiately after handling this product.
‘Wash the outside of gloves before removing As soon as possible,

wash thoroughly and change into clean clothing.

for the p of agricultural workers on farms, forests, nurseries,
and grunhou:u and handlers of :grlculturll pasticides. It contains

q for training, d if and gency
assistance. |t also contains specific instructions and exceptions pertaining
to the statements on this label about Personal Protective Equipment
(PPE) and the restricted-entry interval. The requirements in this box anly
apply to uses of this product that are covered by the Worker Protection
Standard (WPS).
There is a restricead-antry interval of four hours for this product.

NON-AGRICULTURAL USE REQUIREMENTS

The requiremaents in this box apply to uses of this product that are not
within the scope of the Worker Protection Standard for agricultural
pesticides (40 CFR Part 170). The WPS applies when this product is used
to produce agricultural plants on farms, forests, nurseries, or greenhouses.
There are no restrictions.

HOW TO APPLY: Scatter the shug and snail bait granules on the soil
around or near the plants to be protected. For row application, use standard
granular spreaders. Apply bait evenly at the rate of 4-15 Ibs per acre (0.09-
0.34 Ibs per 1000 sq. fe.} and reapply as the bait is consumed or as needed,

WHENTO APPLY: For best results, apply the bait in the evening, as slugs
and snails travel and feed mostly by night or early morning.

WHERE TO APPLY:Treat all likely areas of infestation, especially around
the base of plants, between rows and around the perimeter of the plot to
provide a protective “barrier” for slugs and snails entering the field.

Vegetables: Scatter the bait around the perimeter of vegetable fields.

If slugs or snails are inside the rows, scatter the bait on the soil around
the base of the plants and between the rows. Use the bait to protect any
vegetables from slug and snail damage, such as:

Artichoke

Asparagus

Root and Tuber Vegetables: beet, carrot, ginger, parsnip, potato, radish,
rutabaga, sweet potato, sugar beet, taro, turnip, yam

Bulb Vegetables: dry bulb onion, garlic, great-headed elephant garlic, green
onion, leek, onion, shallot, VWelch onion

Leafy Vegetables and Leaves of Root and Tuber and Legume
Vegetables: arugula, beet, blackeyed pea, celery, lettuce, pea, rhubarb,
spinach, Swiss chard, turnip greens, watercress

Cole Crops and Brassica Leafy Vegetables: broccoli, broccoli raab,
Brussels sprouts, cabbage, canola, cauliflower, cavalo, Chinese broccoli,
Chinese cabbage (bok choy), Chinese cabbage (napa), Chinese mustard
cabbage (gai choy), collards, kale, kohlrabi

Legumes: beans and peas, soybean

Cucurbit Vegetables: cantaloupe, cucumber, edible gourd, honeydew,
melon, muskmelon, pumpkin, summer squash, watermelon, winter squash
Fruiting Vegetables: eggplant, ground cherry, okra, pepino, pepper, tomatillo,
tomato

Corn: field corn, sweet corn
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SLUG AND SNAIL BAIT

Read Entire Container Label Before Using This Froduct
The active ingredient in this product is mcempt from the requirement for a tolerance when used as a molluscicide
in or on all food commodities. Can be used around domestic animals (pets) and wildlife.

Waterproof

Active Ingredient
te.

Iren Py

By Waight
3

9700 %
100.00 %
NET WEIGHT:
EPA Reg Mo, 6770249 EPA Ext No. 67702-

KEEP OUT OF REACH OF CHILDREN
CAUTION

FIRST AID

If in eyes: Hold aye open and rinse slowly and gently with water for 15-
20 minutes. Remove contact lenses, if present, after the first 5 minutes,
then continue rinsing eye. Call a poison control center or doctor for
treatment advice.

Hotline Number: Have the product container or label with you whan
calling a poison control center or doctor, or going for treatment. For
emargency information concerning this product, call the National Pesticide
Information Center at |-800-858-7378 seven days a week, 6:30 am to 4:30
Pacifie Time (NPIC VWabsita: www.npic.orstadu).

STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage or disposal.

PESTICIDE STORAGE: Store this product in its original container and knep in a
secure storage area out of reach of chikdren and domaestic animals.

PESTICIDE DISPOSAL: VWastes resulting from the use of this product may be
disposed of on site or at an approved waste disposal facility.

CONTAINER HANDLING: Nonrefillable container. Do not reuse or rafill this
container, Offer for recycling, if available. Completaly empty metal drum, plastic bag.
boz or plastic tota ints application equipment Than dispose of empty metal drum,
plastic bag, box or plastic tote in 3 sanitary landfill or by incineraticn, or If allowed

by State and local authorities, by burning. If burned, sty out of smoks.

| Hazards: For terrestrial uses: Do not : apply d<r|<ﬂyw
water, or to areas where surface water is preser
below the mean high water mark. Do not conta
of equipment washwater or rinsate.

For aquatic uses: Only for use in flooded flelds |
Snails. Do not allow water from treated flooded
drinking water reservoirs or drinking water rec
intended for human consumption. Do not conta
of equipment washwater or rinsate.

DIRECTIONS FOR USE

It is @ vialation of Federal law to use this product in
labaing,

De not apply this product in a manner that will
persans, sither directly or thraugh drift. Only pr
in the area during application. For any requiremi
or Tribe, consult the State or Tribal agency repre
pesticide ragulation.

AGRICULTURAL USE REQUIREMENT!

Use this preduct in accordance with its labeling and with the Worler
Protection Standard, 40 CFR part | 70.This standard contains requirements
for the p of agricultural workers on farms, forests, nurseries,

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals: Caution. Causes maderate
aye irritation. Avoid contact with eyas or elothing. Wash thorsughly with
soap and water after handling and bafore sating, drinking, chawing gum, using
tobacco or using the toilet

Personal P ive Equip (PPE) Requi

and other handlers must wear: long-slaeved ‘h-rts and long pmts and :hun
plus sacks. Fellow manufacturer’s instrustions for maintaining PPE. If na such
Instructions for washables, use detergent and hot watar. Keep and wash PPE
separately from other laundry.

Unr Safety Recommaendations
Users shauld remove clothing/PPE immaediately if pesticide gots inside.
Than wash tharaughly and put on clean clothing,

+  Users should remove PPE immadiately after handling this product.
‘Wash the outside of gloves before removing As soon as possible,
wash thoroughly and change into clean clothing.

and grunhou:u and handlers of :grlculturll pasticides. It contains

q for training, d if and gency
assistance. |t also contains specific instructions and exceptions pertaining
to the st ts on this label about Personal Protective Equipment
(PPE) and the restricted-entry interval. The requirements in this box anly
apply to uses of this product that are covered by the Worker Protection
Standard (WPS).
There is a restricead-antry interval of four hours for this product.

NON-AGRICULTURAL USE REQUIREMENTS

The requiremaents in this box apply to uses of this product that are not
within the scope of the Worker Protection Standard for agricultural
pesticides (40 CFR Part 170). The WPS applies when this product is used
to produce agricultural plants on farms, forests, nurseries, or greenhouses.
There are no restrictions.

HOW TO APPLY: Scatter the shug and snail bait granules on the soil
around or near the plants to be protected. For row application, use standard
granular spreaders. Apply bait evenly at the rate of 4-15 Ibs per acre (0.09-
0.34 Ibs per 1000 sq. fe.} and reapply as the bait is consumed or as needed,

Safe around pests and wildlife
Kills in 24 hours

Aquatic Application: For the control of Golden Apple Snail, apply at a rate
of 20-44 |bs per acre (0.46-1.0 Ibs per 1000 sq. ft.). Broadcast applications
may be made under flooded conditions. Apply the bait directly to the water
in likely areas of infestation. Re-apply if the infestation is severe. Use the
higher application rates for larger snails. The water level should be high
enough such that the Golden Apple Snails don't estivate.
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COOPERATIVE EXTENSION

Literature Review-Barrier Study

e Evaluated cinnamamide, copper ammonium carbonate, garlic,
aluminum, copper foil, mulch, urea formaldehyde, kaolin clay mineral,
and a proprietary copper matting. (Schider et al. 2003)

e Overall, Garlic (2.5-5%), cinnamamide (1%) and urea
formaldehyde (6%) were the 3 best products (highest mortality)

e Slug barrier: Garlic, urea formaldehyde and copper foil
e Snail barrier: Urea formaldehyde and copper foil

e Schuder et al. 2003. Barriers, repellents and antifeedants for snail and slug control. Crop Protection 22: 1033-1038.
e 20 replicates per treatment
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Literature Review-Barrier Study

e Evaluated wood, ash, sawdust, hydrated lime, and diatomaceous earth
(Laznik & Trdan, 2016)

e Hydrated lime had the best contact efficacy on slugs

* Evaluated caffeine as its a natural product and classified by the US Food and
Drug Administration as a GRAS (‘generally recognized as
safe’)(Hollingsworth et al. 2002)

* Application of a 2% caffeine solution: 25% of the slugs remained in the
soil after 3.5 hours; after 48 h, all slugs had left the soil and 92% were
dead.

 Laznik, Z.; Trdan, S. (2016). Is a combination of different natural substances suitable for slug (Arion spp.) control? Spanish Journal of Agricultural Research, Volume 14,
Issue 3, e1004.

e Schider I, Port G, Bennison J (2004) The behavioural response of slugs and snails to novel molluscicides, irritants and repellents. Pest Manag Sci 60:1171-1177

e Hollingsworth, Robert G.; Armstrong, John W.; and Campbell, Earl, "Caffeine as a repellent for slugs and snails" (2002). USDA National Wildlife Research Center - Staff
Publications. Paper 470.
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Slugs and snails escaped copper foil on horizontal surfaces
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Literature Search-Barrier Study

Table 6 Efficacy of mechanical barriers against V. cubensis and V.

plebeia Screen Barrier
30 x 30 cm
[3 1 a 3 TTIeT: 1 R -

Barrier Mean number crossing barrier mmﬂ ﬁ:?

¥ cubensis® V. plebeia L i
Copper J0bt2.6" 1.7b+1.5 ~a— Concrete tile block
Fiberglass 43b+3.2 53b+1.5 »mu 15x20x 41 cm
Aluminum 19.7a+7.2 11.7 ab + 10.8 Peat filled arena o
Paperboard 263a+2.1 230a+1.0 WINT G aluge, ' ax

“Significant by ANOVA, P<0.01, Means followed by different letters in 2
:,:nlumn are HIFI‘IIIIII.,'HIIH}I' different by Scheffe multiple-comparison procedure, Figure 1. Schematic diagram of the method used in evaluating
Standard deviation. screen barriers for efficacy against V. plebeia and V. cubensis

Hata, Trent Y., Arnold H. Hara and Benjamin K.-S. Hu (1997). Molluscicides and mechanical barriers against slugs, (Stylommatophora: Veronicellidae) Vaginula
plebeia Fischer and Veronicella cubensis (Pfeiffer). Crop Protection, V.16. no. 6. pg. 501-506.
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Aguaponic Grower Idea
Copper wire vs tape
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LUNIVERSITY OF HAWAI'L AT MANOA
COLLEGE OF TROPICAL AGRICULTURE AND HUMAN RESOURCES

"“*l"-_v-»-w-Mg.ving towards hydrophobic coatings
Private company consult in May 2018
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Support Eating Local :
Heighten confldence in I(‘IIy grown hrodu

PC: https://www.foodnetwork.coim_r i a8 Akl
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Contact Information

Jari S.K. Sugano
University of Hawaii at Manoa
College of Tropical Agriculture and Human Resources
Department of Plant and Environmental Protection Sciences
Wahiawa Extension Office
suganoj@ctahr.hawaii.edu

622-4185

COOPERATIVE EXTENSION

UNIVERSITY OF HAWAI'l AT MANOA
COLLEGE OF TROPICAL AGRICULTURE AND HUMAN RESOURCES
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