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Organophoshateesticides

malathion, parathiondiazinon chlorpyrifos ethion
Inhibit acetylcholinesterase
Humanand environmental healtlsoncerns
Used in horticulture and agricultural

Pyrethroid pesticides

U bifenthrin, cypermethrin esfenvalerate permethrin
U Alter nerve repolarization

U Arthropods are more sensitive

U ResidentialTermites and ant control

Neonicotinoidpesticides
U clothianidin imidacloprid nithiazine thiacloprid
U Inhibit nicotinic acetylcholine esterase activity
U Specific to arthropods
U Used in sugarcane, horticulture, pest control
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How toxic are these compounds?

Toxicity as survival
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Objectives:

1. Review the literature around modern use insecticides impact
on non target crustaceans.

2. Determine the sensitivity of your post larval black tiger prawr
to modern- use insecticides

3. Measure the concentrations of insecticidas/our farmintake
waters
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Approach:Toxicity studies
A Range finder experimenit NJ 6y a8 ¢6SNB SELIRaSR (2
concentrations

A Exposed post larval prawns to a range of concentrations of each pesticide
A Four treatments plus two controls per contaminant
ACAGS NBLIX AOIFIGSa gAIOK wmn t[ Q& LISNJ
Al'YAYIFtf&a 6SNB TSR FYyR Fftlaia oSN

A We measured:
A Survival over 48 hours
A Ability to capture live food
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Approach:Feeding Inhibition

A Prawns were fed every three
hours during the day, but fasted
overnight

A First thing in the morning,
aliquots of 5Gartemiawere
counted out

A Each flask of post larval prawns
were given arartemiaaliquot

A After two hours, the number of
artemiaremaining was counted
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Approach:Analytical Chemistry

Sampling locations

A Water samples were collected from
the locations indicated AR
A Pesticides were concentrated on i
SPE filters ’
L8 medycatchment D
A Pesticides were eluted fromthe | &
filters in methanol Eekel e

A Concentrations were determined £
via LC/MS ST

ToowoombalBrisbane
Logdn River . B
Gold Coast

Clarence River A
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Findings:Range finder experiments
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Findings:imidaclopridToxicity
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A Imidaclopriddecreased survival at concentrations greater than *g@A_
A LG,is175>g/L

A Capture of live prey was decreased at all concentrations tested, lowest¥g.5
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Findings FipronilToxicity
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A Fipronildecreased survival at concentrations tested, the lowest being 0.86245
A LG,is 0.2>g/L

A No sublethaltoxicity was measured witfipronil
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Findings:Bifenthrin Toxicity
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A Bifenthrindecreased survival at concentrations greater than>jA_
A LG,is 0.36>g/L

A Capture of live prey was decreased at all concentrations tested, lowest is 851125
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Findingswater insecticide concentrations

! Insecticides¥*d)
Farm  Date Bifenthrin Chlorpyrifos  Fipronil  Imidacloprid

Clarence, A 20-Mar-17 <0.0025 0.0076 <0.005 <0.0025
NS (<0.005
0.0179)
Logan, QLD s3] 22-Sepl6 0.0091 0.0247 0.028 0.0136 (0.0047
(0.0027% (0.0063 (<0.005  0.0297)
0.0206%) 0.0430%) 0.0738%)
Burnett- C 4-April-17 <0.0025 <0.005 <0.005 0.0146 (0.0115
Mary, QLD 0.0173)
Mackay, QLDg»] 13-Dec-17  <0.0025 0.0036 <0.005 0.3450 (0.274
(<0.005 0.415%)
0.0057)
Burdekin, E 19-April2017 <0.0025 <0.005 <0.005 <0.0025
QLD
(Cyclone
Debbie?)
Wet Tropics §iz 27-Sept2016 <0.0025 <0.005 <0.005 0.0028 (0.0027
0.003)
Wet Tropics K& 27-Sept2016 <0.0025 <0.005 <0.005 0.0029 (0.0026
0.0032)
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Implications Insecticide risk
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Unanswered questions:

A Bifenthrinand Fipronilbind to sediment? Are they in the ponds? Could
pesticides in the pond sediment impact post larval prawns?

A These were short exposuresare the prawns more sensitive to long ones?
Is the feeding inhibition reversible? Does it affect survival? What about
growth? What is the lowest concentration we see it at?

A2S (SaGSR 2yS 02YLR2dzyR 4 | GAYS
happens with exposures to mixture®ll of these insecticides target the
neurological system of prawmsWhat happens when they are applied
together?

A Are the concentrations we measured in intake waters typical? Best case
scenario? Worst case scenario?
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Recommendationswater treatment
Activated charcoal at the intake will remove the insecticide

Developing Low Cost sorbents:

A Ability to deal with a range of contaminants
w Nutrients
w Organics (DOC, Pesticidss)
w Pathogens

A Cost effective

Types of materials include:

ABiochars

AMining waste products NUA

ANatural polymers; chitosan

AModified clays

Aothers
Sharon.Hook@csiro.au
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Take Home Messages:

A Post larval phase prawns have a sensitivity to modern use
pesticides that is comparable to other crustaceans

A In some of the water samples, pesticides were measured
at concentrations that would be high enough to pose risk

A Further study is needed, (1) to better characterise the
concentrations in the environment; (2) to better
understand the impacts of these exposures on the
organisms; (3) to develop low cost means of removing the
contaminants for the intake waters
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