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Decision Making O
Important messages

Slugs are excellent bio-indicators of moisture!
Slug and snail identification is crucial

No silver bullets: need to use all IPM tactics
Beneficials and cultural practices reduce load

Good baits are expensive, need to be rainfast
and evenly spread at >25-30/m?
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Deroceras reticulatum: x.gagates .

Grey field slug Black keeled slug

Colour Light grey to fawn colour Black / dark grey in colour

Mainly surface active Burrows & surface
Lifecycle Opportunistic Annual (1-3/yr) Annual or Biennial
S B i 21-22 days 40 days
200G e 138 days 240 days

>20% (egg hatch)
Damage 0.5-1.5/ m2 canola <1/ m? canola ??

Dark brown markings, milky-  Sharp ridge (keel) along back
white mucus

5/ m2 cereals???? 1-2 / m2cereals????
n




Decision Making

for Integrated Pest Management

Round:
Vineyard or common white  White Italian snalil
Cernuella virgata Theba pisana
Conical:
] Small conical snalil Conical or pointed snail

Cochlicella barbara Cochlicella acuta l'l_



Decision Making

Assessing risk P

in Grain Creps

Chance of slug problem

Field . National
Previous outbreaks
What species do | have

Monitor problem areas See identification guide

Will they be a problem Temperature
__— Moisture ——_

Soil type (clay)

Stubble (retained)

Summer volunteers

ious crop type (canola, beans)

Moisture

Climate
Rainfall > 450mm

Yes to > 1 of the above factors Rainfa”, Eva pOratiOn,

 —

Chemical: Bait Cultural Biological

G R D Grains Research &
Are they going to be controlled by one method? Unlikely Development Corporation

Your GADC working with you




ldentifying slug risk: Paddock leve

for Integrated Pest Management

autumn rainfall

in Grain Cro
High risk Reduced risk Low risk
* Irrigated and/ or > 500mm 500mm -450mm <450mm
* Above average spring to Dry spring hot finish Drought

Cold wet establishment
conditions

Warm dry conditions

No till, stubble retained

Burnt only

Tillage & burnt stubbles

Raised beds, cloddy seed bed

Full disturbance sowing
compacted seedbed

No sheep in enterprise

Sheep on stubbles

Soil with improved moisture
holding capacity; i.e. Tclay
content and organic matter

Poor moisture holding
capacity; i.e. sandy &
little organic matter

Summer volunteers (green
bridge for slugs and snails)

No volunteers

Slow crop establishment
Conventional Triazine
Tolerant varieties

Quick establishment by earlier
sowing of hybrid varieties

Previous paddock history
Rotation: Beans/ canola

Clean cereal crops

No slugs
Poor Cereal crop
No weeds




Decision Making

for Integrated Pest Management
in Grain Crops

Monitoring Slugs: surface refuges

Important re timing of baiting

Won't provide absolute measure of
density

9 refuges placed in a ‘W’ shape
|n eaCh fleld (13 > 20ha) HGCA Topic sheet no. 85

» 32cmx 32 cm (0.1m2)

» 50 sampling points /40ha 0
» Effected by moisture: > 20% soil . : R |
» Check susceptible crops regularly B o
» Concentrate on areas known to suffer from slugdamage
» Check in the mornings when moist

- G R D gggg;?;ﬁggrgnmtlun
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Decision Making

Slugs can be patchy! ==

Grey field slug

a/. Deroceras reticulatum

ey - + 4+ 4+ + @ 4
. + + - e

..+.+.+.|........

..+.+.1— + OF o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

+ &« + 4+ + @ + H & ¥ & - /@ + @ - b4 Foo4 t t
m+++ 0o + P+

‘c+o+.+.¢-.+o+o.co- Fo

B . e e e e - e o

B - - - o+ o+ 4+ ! L] LN B

+ | . i ®

.:.::......:.:.—.—.:.:..............

I ] © 1 under
- 2 random
0 100 200 a o | each ando
M -4| refuge gaps oration




Decision Making

for Integrated Pest Management
in Grain Crops

Monitoring Snails
When?

*before and (7 d) after stubble management
*before and (7 d) after burning

*before and (7 d) after baiting

«after seeding

*before harvest

How?

*use 2 0.1m2 (32cm x 32cm) quadrat

*Count live snails, 2 sizes , <7mm, >7mm with sieves
*Every 10 m: along fence line; into paddock

NB snails <7mm, less likely to be controlled by bait

http://www.sardi.sa.gov.au/pestsdiseases/pests/crop pasture pests/snail management/snail control methods/burning

- G R D gﬁﬂggﬂiﬁ? Ir('.:r:q::Tr;l;fmratI+:'.-n
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http://www.sardi.sa.gov.au/pestsdiseases/pests/crop_pasture_pests/snail_management/snail_control_methods/burning
http://www.sardi.sa.gov.au/pestsdiseases/pests/crop_pasture_pests/snail_management/snail_control_methods/burning

Decision Making
Thresholds O

These are a guide only and need to take into
account the field, season, crop health, weather

conditions and should not be relied upon
Species Canola Cereals Pulses
White snails 5/m% 20 /m?
Small pointed snails |20/m? 40 /m?
Grey field slug 0.5-1.5/m? | 5-15/m? 1-2 /m?
Black keeled slug <1/m? 1-2 /m? 1-2 /m?

*a shelter trap will attract from an area approximately 1m2. Therefore the thresholds
are essentially the mean number of snails or slugs per trap.

G R DC Grains Research &
Development Corporation
Your GRADC working with you



Decision Making
for Integrated Pest Management
in Grain Crops

Snails as a ‘biosecurity’ risk

* Snails are on the move:
— From different properties (on machinery)

— From different paddocks /roadside (gradual
dispersal)

* Zero tolerance in clean paddocks
* Harvest infested paddocks last

- G R DC g;ii;gg;gﬁ?rccgrgumtiun
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Chance of slug problem Decision Making

for Integrated Pest Management
Field ] National in Grain Crops
Previous outbreaks

What species do | have

Monitor problem areas See identification guide

Will they be a problem

Moisture

4 N
Soil type (clay)

Stubble (retained)

Summer volunteers

Previous crop type (canola, beans)
\_ J

Yes to > 1 of the above factors

Climate
Rainfall > 450mm

Control options

Chemical: Bait Cultural Biological

Are they going to be controlled by one method? Unlikely

R D Grains Research &
Development Corporation

Your GRADC working with you




Biological control — conserving natural
enemies

Notonowius gravis eating Deroceras retictdaltnim
0 Panle

TR RN s VM o T




Decision Making

for Integrated Pest Management
in Grain Crops

Native generalist predators limit slug populations

Grey field slug Canola

5 — — 100
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Notonomus Rhytisternus

Species in small enclosures

Nash et al 2008; Biological Control 47:328-334. GRDC GRS80

[ GRDQC it Resesch & iion
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Biological control — conserving natural
enemies

G R D Grains Research &
S Development Cnrpnratlnn

Your GADC working with you



Decision Making 48
Cultural control v o |

Traditional burning

* Even hot burn required to kill 80-100% of round snails
e Patch burn 50-80% of snails killed
* Wild fire reduced grey field slugs by 50%

— But increase in black keel slugs by 300%

Cultivation
e Shallow disking reduced grey slugs by 40-60%

Remove summer volunteers

Rolling (broad/heavy) reduces snail and slug
nabitat

-log paddocks with Sheep

G R DC Grains Research &
Development Corporation
Your GRADC working with you



Decision Making

for Integrated Pest Management

Cultivation to control grey field slugs "™

14 7 *kk *% 14 7 *kk *% NS COf'ItI'0|

cultivated

1.2

YMean (+/- se ) D. reticulatum /refuge
. o o
oo

YMean (+/- se ) D. reticulatum /refuge
o
oo

21 Sept 2005 22 Oct 2005 31 Aug 2005 13 Sept 2005 0 Sept 2002
NB: Error bars Standard Error of mean (n =108). Symbols above paired columns repegset.

NS, P > 0.05; ** P < 0.01; ** P < 0.001 (ANOVA'’s within date with predator as covariables)

Shallow cultivation in March reduced grey field slug numbers late into
the growing season

[ |
G R D gﬁgggﬁiﬁ?ggrgmum
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Cultural control - cultivation ~ DecisionMakins AT




Bait Basics o -

in Grain Crops

Dry Process ——— Steam Process ——> Wet Process

Bran (Chook food) Flour (pasta)
Before 1980 1990’ -2000’s
[metaldehyde]
s co.st
rain fastness
palatability

“showerproof”
Admm over a 10
day period

“rainproof” =
10mm over a 10 .
day period Uniform

G R D - 3@33 Hﬁﬁ?ﬂrﬁmﬂm

= Your GADC working with you




I m p rOVi ng Ch em |Ca I CO ntrOI formegrated Pest anagement

“The chief obstacle to improving chemical control of slugs is not the lack of
molluscicidal materials but the difficulty of getting them into the animal”

(Briggs and Henderson, 1987)

Chance of encounter depends:
1. slug activity (weather and stage)
2. attractiveness of bait (slugs: prod & alt food)
3. number of baits per unit area (rate & uniformity)
4. complexity of habitat (snails; stubble)

Consumption of active needs:
1. Quantity of bait (bait size and kg/ha)
2. enough toxicant in the bait (formulation & degradation)
3. palatability

G R DC g@@ﬁgﬁﬁ%&g‘mnm

r GADC working with you



Comparing products @ 13 d ===z




for Integrated Pest Management
in Grain Crops

e How cost effective are bran based baits?

e All baits are not equal

— Concentration of Metaldehyde better to increase from
1.5% to 2 3.0%

— Increase field life of products
— Apply bait evenly




Apply bait evenly '““'SE'“““'““:@

Calibrate spreader for specific bait

* Consider narrower passes (bout width)

* Consider the spreader being used
— Single disk: lopsided spread of bait
— >1000 rpm breaks up bait

* Consider product size and density
* Does the bait break up easily

Look at the end results

[ GRDC §zinshesearchs
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Control Basics ERCTn .

L\

No one control method will work

Slugs - Bait to protect seedlings, pre-emergence, re-
applying if necessary

Snails — bait early on Autumn rains on bare ground,
follow up bait at sowing

Assess bait application
 Evenness of spread
 Number of bait points (optimum 25-30/m?)

* Enough for the number of snugs |
GRDC Grains Research &
eI Corpion




Decision Making

for Integrated Pest Management

Decision timeline for slugs e

Cultural Chemical Biological

control control control

Monitoring for activity when moist

Monitoring record Control summer
problem areas
volunteers
Crop
selection

. . . Rolling
Limit spring Grazing Cultiv.a\tion after
pesticides rolling sowing
that harm Burning Baiting* Early  Baiting pre || Baiting*
carabids sowing emergence
g
Previous Summer Autumn AN Winter
spring Sowing

* Pending monitoring results and moisture

GRDC S aopment Corporation

Your GADC working with you




. . : : Decision Making
Decision timeline for snaits s

Cultural Chemical Biological
control control control

Monitoring record
problem areas

Control volunteers

Grain
cleaning

Grazing Burning

Header
modification
S

Rolling,
cabling

Baiting pre

emergence

*-——-—-—--=-- @ g m —*
Previ Winter
reylous Summer Autumn Sowing Su MM E
spring
Harvest

* Pending monitoring results and moisture

GRDC S aopment Corporation

Your GADC working with you




Snail mgnagem
i @ @; Burn’Em

SLUG CONTROL
FACT SHEET

NORTHERM, SOUTHERM AND WESTERN REGIONS
SLUG IDENTIFICATION AMD MANAGEMENT

the higher rardal =

=

SEPTEMBER 2012

Grains
Research &

SNAIL MANAGEMENT Corporation
FACT SHEET

LR P E e DR

SOUTHERN AND WESTERN REGIONS e ‘I'_'_'h“ N.":..
ALL-YEAR-ROUND ATTACK ON SNAILS REQUIRED bk o s i

A run of wet winters and moist summers have resulted in snail numbers increasing in many regions
While snails cause problems at crop emergence and harvest, integrated management needs to
occur across the seasons.

CET 5

= Snail numbers can explode in st

ons with wet springs, sum

and autumns.

!

*ﬁ:-.-,,. :

= There are curently no mean:

o control juveniie snails (i6ss than seven milimetries)

Bl haebed oty (Aidee g apad e

SARDI

————— Ty .. 5 - etermine c 1
Grninnmh & v | = Stop baiting eight weeks 5t 1o avoid bait contamination in grain.
Resea |
WL onit s regularly t uocess of controls.
glovr;lopn:;n e !‘9 = \Monitor regulary ess of control

you will need to apply a combination of treatments
& yEar.

Avoid rejection due to snail
contamination

Download copies from GRDC Media Centre Bo_d"ké-h-op website
https://www.grdc.com.au/~/media

on bait,

the cantrois. of clé

techy

ciive on juver

riam House | 40 Biackah Street, Barton AGT 2600 | PO Box 5367, Kingston ACT 2604 | T 461 26760 4500 | F 3165 4508 | E grofcgrc.com.au | W

G R D Grains Research &
Development Corporation
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