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Rat Lung Worm Disease
• Causes eosinophilic meningitis 
(angiostrongyliasis)

• Gastrointestinal and central nervous 
system disease in humans

• Caused by the parasitic nematode 
(Angiostrongylus cantonensis)

• Infects the lungs of rats which gives it the 
common name:

• Rat Lung Worm Disease (RLWD)
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Center for Disease Control
https://www.youtube.com/watch?v=V_f1IK93ZtE&feature=youtu.be

Completes 2 life stages in slug or snail before it becomes infectious to humans 

Stage 1

Center for Disease Control
https://www.youtube.com/watch?v=V_f1IK93ZtE&feature=youtu.be



8/3/2018

3

Center for Disease Control
https://www.youtube.com/watch?v=V_f1IK93ZtE&feature=youtu.be

Importance of Control‐Ag
• RLWD vectors are economic problems for fruit 
and vegetable producers 

• They damage seeds, seedlings, tubers, leaves 
and fruit

PC: Scot Nelson
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Importance of Control‐Human Concern
• Vectors of Angiostrongylus cantonensis

• Rat Lung Worm Disease

• Human Eosinophilic Meningitis
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Confirmed Cases of RLW on Oahu

None of these cases have been linked to product from a farm (communication with L. Castro, DOA)
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Kim, J., Wong, T., Curry, P., Yeung, N., Hayes, K., & Cowie, R. (2018). Modelling the distribution in Hawaii of Angiostrongylus cantonensis (rat lungworm) in its gastropod hosts. Parasitology, 1‐8. 
doi:10.1017/S0031182018001026
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Chemical 
Control

Rotation of crop 
protection products 
such as: metaldyhyde, 
iron phosphate, copper 
hydroxide, (granule, 
pellets, liquids, paste, 
coated granule, etc)

Biological

Control

Encourage 
biological 
predators 

Biotechnology &
Tolerant 
Varieties

Utilizing Tolerant or 
Resistant Varieties 
(geraniums, lantana, 

impatient, nasturtiums, etc.) 

Cultural & 
Physical 
Control

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

Habitat
Modification

Environmental 
conditions:

Rainfall

Breeding area

Hiding areas

Change irrigation 
system,

Drainage, etc.

Pest and Disease 
Issues

Integrated 
Pest

Management 
RLWD

Prevention 
of rats, 
slugs, 
snails, etc. 

• Rat Vectors:  
• Roof rat (Rattus rattus)
• Norway rats (Rattus norvegicus)
• Polynesian rats (Rattus exulans)
• Black rats (Rattus rattus) 

• House mice (Mus musculus) 
have not been confirmed to 
be carriers

Management of Rats

Reference: Dr. William Pitt, USDA APHIS Wildlife Services. National Wildlife Research Center
Michael Carberry, DOH (communication)
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Baited, placed along wall

Live traps
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• Manage the habitat
• They prefer warm and wet 
conditions

• Physical controls
• Barriers (copper (shocks), 
diatomaceous earth (irritant))

• Traps (beer, yeast, boards, etc.)
• Handpicking (dispose in 15% salt 
solution)

Management of Slugs and Snails

Methods of Commercial Control
• Chemical Controls

• Metaldyhyde (affects mucus production)
• Iron Phosphate (stops feeding)
• Sodium Ferric (affects ability to produce O2)
• Deltamethrin (pyrethroid)
• Methiocarb (carbamate, nerve poison)
• Salt (desiccant)
• Caffeine (Hollingsworth et al, 2002)
• Garlic Sprays (Schüder et al. 2003)
• Hydrated Lime (Laznik & Trdan, 2016)

** Read and follow the label
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Slug and Snail 
Suppression

Baits
(High level of  
suppression)

Traps
(Medium  level of  suppression)

Deterrents
(Low level of 
suppression)

Deadline MP
4% Metaldyhyde  Sluggo 

1% Iron Phosphate
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http://manoa.hawaii.edu/ctahr/farmfoodsafety/rat‐lungworm/

Literature Review‐ Metaldyhyde 

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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Case Study: 
Apple Snail eaten as escargot
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Literature Review‐ Iron Phosphate 

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

• Organic lettuce trial, using the randomized block design (4)

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

Literature Review‐ Iron Phosphate 

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

• Trial 4: Metaldyhyde (Mesurol M plus) / iron phosphate (Ferramol)
• Iron Phosphate was as effective as metaldyhyde based formulations in ¾ trials
• Effectiveness of slug mortality was based on formulation type
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Sluggo
1% Iron Phosphate –OMRI
Safe around animals and wildlife

Sluggo Maxx
3% Iron Phosphate 
OMRI
Awaiting registration
Not waterproof but 
remains effective 
after rainfall
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Waterproof
Safe around  pests and wildlife
Kills in 24 hours

Repel vs. Suppress

Images:
https://www.buecher.de/shop/garten‐pflanzen‐natur/50‐ways‐to‐kill‐a‐slug/ford‐sarah/products_products/detail/prod_id/21498256/
Center for Disease Control: https://www.youtube.com/watch?v=V_f1IK93ZtE&feature=youtu.be



8/3/2018

17



8/3/2018

18

Aquaponic Industry Request:
Barrier to prevent slugs and snails from crawling up 
the legs of grow beds

Literature Search‐Barrier Study

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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Literature Review‐Barrier Study
• Evaluated cinnamamide, copper ammonium carbonate, garlic, 
aluminum, copper foil, mulch, urea formaldehyde, kaolin clay mineral, 
and a proprietary copper matting. (Schüder et al. 2003)

• Slug barrier: Garlic, urea formaldehyde and copper foil

• Snail barrier: Urea formaldehyde and copper foil

• Schuder et al. 2003.  Barriers, repellents and antifeedants for snail and slug control.  Crop Protection 22: 1033‐1038.
• 20 replicates per treatment

stalled 4/13/18
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 6 weeks of control
 (4/13/18‐5/22/18) 



8/3/2018

21

15 weeks of control
(4/13/18‐7/27/18) 

Copper Mesh
Not too effective
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Thompson Masonry Water Seal

Moving towards hydrophobic coatings
Private company consult in May 2018
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Working with Oceanit Institute
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Literature Review‐Barrier Study
• Evaluated wood, ash, sawdust, hydrated lime, and diatomaceous earth 
(Laznik & Trdan, 2016)

• 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, Ž.; 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. 

• Schüder 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
• 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. 

Aquaponic Grower Idea
Copper wire vs tape 
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http://manoa.hawaii.edu/ctahr/farmfoodsafety/rat‐lungworm/
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https://www.youtube.com/watch?v=8PzqNrcMlzk&feature=youtu.be

Support Eating Local
Heighten confidence in locally grown products
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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


