
 

Determining optimum rate and density of the 3 major bait types for 
small conical snail control  

Research aim: 

To find the optimum rate and density of each active ingredient commercially available to control small 
conical snails 

 Research background: 

The Albany port zone Regional Cropping Solutions Network (RCSN) have identified snails and slugs as 
an issue at their 2015 and 2016 meetings.  Small conical snails are a growing issue for growers in the 
Albany and Esperance port zones. To date, control for snails has centred on baiting during the growing 
season.  

The objective of this work was to identify the most important factors affecting bait efficacy on small 
conical snails. Is it the bait formulation, the amount of active in the baits or the rate applied per hectare 
that has the greatest impact?  

 

Methods 

List of treatments  

Treatment 
number 

Active ingredient 

Amount of 
active 
ingredient 
(g.a.i./kg) 

Designation of amount of 
active ingredient for 
statistical analysis 

Rate  
(kg of 
product/ha) 

Number of 
bait points per 
square metre 

1 Methiocarb   20   5.5  12 

2 
Methiocarb 

20   5.5 48 

3 
Methiocarb 

20  
 

22  12 

4 
Methiocarb   

20   22  48 

5 
Metaldehyde 

15  
Low 

5  12 

6 
Metaldehyde 

15  
Low 

5  48 

7 
Metaldehyde 

15  
Low 

 10  12 

8 
Metaldehyde 

15  
Low 

10  48 

9 
Metaldehyde 

30  
High 

2.5  12 

10 
Metaldehyde 

30  
High 

2.5  48 

11 
Metaldehyde 

30  
High 

5  12 

12 
Metaldehyde 

30  
High 

5  48 

13 
Metaldehyde 

50  
High 

1.5  12 

14 
Metaldehyde 

50  
High 

1.5  48 



 

 

 

Trial design 

Cages were placed in a randomised block design in a shadehouse, with 4 replicates.  

Differing sizes of baits was achieved by sieving baits into to 4 uniform size categories. The two bait 
densities were achieved by selecting a bait sizethat resulted in the desired application rates 

Small conical snails of uniform size, greater than 0.5mm and found on the top of grass stalks to ensure 
they were actively moving were collected. 

Baits and snails were placed into cages containing a substrate of sand and peat, with 50 g of stubble 
place on the surface. The substrate was at field capacity and up to 10 mL of water was added daily to 
ensure substrate was moist enough to initiate snail movement. Temperatures in the enclosures ranged 
from 10oC to 32oC. 

Counts of live and dead snails was conducted at 14 days later. 

Results were analysed using ANOVA that incorporated the factorial treatment structure. 

Results 

Baits caused significantly (p<0.001) more snails to die than the control (nil baits) (Figures 1 and 2). 
However, there were no significant differences in how well the baits worked. Baits with the active 
ingredients metaldehyde, methiocarb and iron all caused similar mortalities to small conical snails 
(Figure 1). 

 

Figure 1: Percentage (%) mortality14 days after being exposed to different bait types. Error bars 
represent the standard error of the mean. 
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Bait type

15 
Metaldehyde 

50  
High 

3  12 

16 
Metaldehyde 

50  
High 

3  48 

17 
Iron 

60  5  12 

18 
Iron 

60  5  48 

19 
Iron 

60  16  12 

20 
Iron 

60  16  48 

21 Control nil Control Nil nil 



 

Metaldehyde baits with a higher percentage of active ingredient did not cause more mortality than baits 
with less active (Figure 2). 

 

Figure 2: Percentage (%) snail mortality 14 days after being exposed to baits with the same amount of 
active ingredient per hectare but varying amounts of active ingredient in each bait. Error bars represent 
the standard error of the mean. 

 

Increasing the number of bait points was a significantly (p<0.001) increased snail mortality (Figure 3). 

 

Figure 3: Percentage (%) snail mortality 14 days after being exposed to baits with either 12 or 48 bait 
points per square metre. Error bars represent the standard error of the mean. 

 

Conclusions 

All active ingredients are equal in causing mortality to snails at the lowest rate of application on the label. 
The amount of active ingredient per bait in these trials did not influence mortality in snails. However, the 
more bait points there are, the more snails are killed by the baits. 

This work suggests that smaller sized baits, which give more bait points, will be more effective than 
larger baits at recommended rates of application.  

Further work is required to determine the optimum size of bait and concentration of active ingredient to 
maximise the efficacy and reduce the quantity of active ingredient being applied. 
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 Determining if rainfastness affects small conical snail control 

Research aim: 

To determine whether rainfast baits cause more mortality than conventional bran baits 

Research background: 

Growers especially in the Albany port zone have found they need to apply baits more than once to 
control snails. Many growers are now mixing baits, using non-rainfast baits with rainfast baits in an 
attempt to get adequate control with a single baiting.  

Methods 

List of treatments 

Treatment 
number 

Active 
ingredient 

Rainfast  
Y or N g.a.i./kg 

Rate*(kg 
product/ha) 

1 Metaldehyde Y 50 3 

2 Metaldehyde Y 50 3 

3 Metaldehyde N 45 3.33 

4 Metaldehyde N 40 3.75 

5 Metaldehyde Y 30 5 

6 Metaldehyde Y 30 5 

7 Metaldehyde N 20 7.5 

8 Metaldehyde Y 18 8.333 

9 Metaldehyde N 15 10 

10 Metaldehyde N 15 10 

11 Metaldehyde N 15 10 

12 Metaldehyde N 15 10 

13 Iron Y 60 10 

14 Iron N 60 10 

15 Control Other nil nil 

*Rate was revised to give each metaldehyde treatment the same amount of active ingredient per area.  

 

Trial design 

Cages were placed in a randomised block design, with 4 replicates.  

Metaldehyde rates were worked out so each area had the same amount of active ingredient per hectare. 
A similar number of bait points were placed in each box.  

Small conical snails of uniform size, greater than 0.5 mm and found on the top of grass stalks to ensure 
they were actively moving were collected.  

Baits and snails were placed into cages containing a substrate of sand and peat. The substrate was at 
field capacity and up to 10 mL of water was added daily to ensure substrate was moist enough to initiate 
snail movement. Temperatures in the enclosures ranged from 10oC to 32oC. 

Seven and 14 days later a photograph of each enclosure was taken and live and dead snails were 
counted at the latter timing. 

Results were analysed using ANOVA that incorporated the factorial treatment structure. 

Results 

Rainfast and non-rainfast baits caused similar mortalities to small conical snails (Figure 1). 



 

However, by Day 14, there was a difference in the structures of the baits. Non-rainfast baits had begun 
to degrade and were no longer shaped as a pellet, whereas rainfast baits still held their integrity as a 
pellet. 

Analysis of photographs taken 7 and 14 days after application showed that over 80% of snails had not 
moved in baited enclosures, whereas 100% of snails had moved in the control. This indicates that snail 
death had already occurred within 7 days in the baited treatments. 

 

Figure 1: Percentage (%) mortality in snails at 14 days after being exposed to rainfast or non-rainfast 
baits. Error bars represent the standard error of the mean. 

 

Metaldehyde based baits caused similar mortalities to snails as iron based baits. There was no 
significant difference (p=0.178) between these formulations. 

 

Conclusions 

Both active ingredients were equal in causing mortality to snails at registered rates of application. The 
rainfastness of a bait,14 days after application, does not impact on the mortality of snails. However, after 
14 days it is highly probable that non-rainfast pellets would lose their integrity and decompose making it 
less likely that surviving snails or those becoming active after dormancy would come across them. 

In this trial only active snails were tested and activity was maintained by regular watering. In conditions 
where a portion of the population is inactive or moisture conditions are more variable the results could be 
different. 
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Determining the palatability of bait formulations on small conical 
snail control  

Research aim: 

To determine whether different bait formulations are better at causing mortality in small conical snails  

Research background: 

There are now many baits on the market with many being advertised with differing levels of control. 
Growers, especially in the Albany Port Zone claim that they have differing levels of success in using 
different bait products. 

In order to address this, the ability of these snails to be attracted to a particular bait was assessed. A 
small scale trial was conducted with four different bait types placed at the North, East, South and 
Western sides of an enclosed arena. This was repeated four times, at each time, the baits were placed 
at a different compass point, so a particular bait was not in the same location in any of the containers. 
The movement of the snails was observed daily for 5 days. Snails were found to move randomly and 
were not attracted to any particular bait.  

The attractiveness of green plant material to these snails was also assessed. Snails were placed into 
enclosures with or without clover and snails observed daily for 5 days. Snails in clover enclosures were 
found either under the clover or on the sides of the containers. In the non-clover enclosures snails were 
found on the sides of the enclosure. In light of this it was decided to remove green plant material as a 
factor that may affect the movement of snails in enclosures and make it less likely for them to come into 
contact with baits. 

Methods 

List of treatments 

Treatment 
number 

Active 
ingredient Tradename gai/kg 

Rate 
(kg/ha) 

1 Metaldehyde Metakill 50 3 

2 Metaldehyde Metarex 50 3 

3 Metaldehyde 4 Farmers Bait 2* 45 3.33 

4 Metaldehyde Deadline 40 3.75 

5 Metaldehyde Delicia, Slug Off 30 5 

6 Metaldehyde Slimax 30 5 

7 Metaldehyde David Grays 20 7.5 

8 Metaldehyde Slugout 18 8.333 

9 Metaldehyde 
Farmalinx, Snail 
Trail 15 10 

10 Metaldehyde 4Farmers Bait 1* 15 10 

11 Metaldehyde Defender 15 10 

12 Metaldehyde Meta 15 10 

13 Iron Eradicate 60 10 

14 Iron Multiguard 60 10 

15 Control Nil nil nil 

*Note that 4 Farmers Baits 1 & 2 are experimental, non-commercial baits consisting of active ingredient applied directly to grain, 
rather than commercial bait formulations as for all other products. 

Trial design 

Cages were placed in a randomised block design, with 4 replicates.  

Rates were worked out so each arena had the same amount of active ingredients. A similar number of 
bait points were placed in each box.  



 

Small conical snails of uniform size, greater than 0.5 mm and found on the top of grass stalks to ensure 
they were actively moving were collected.  

Baits and snails were placed in cages containing a substrate of sand and peat. The substrate was at 
field capacity and up to 10 mL of water was added daily to ensure substrate was moist enough to initiate 
snail movement. Temperatures in the enclosures ranged from 10oC to 32oC. 

Counts of live and dead snails was conducted at 14 days later. 

Results were analysed using ANOVA that incorporated the factorial treatment structure. 

Results 

When all bait types were grouped together, metaldehyde and iron based baits caused similar mortalities 
in snails and were not significantly different (p=0.164). 

Bait formulations containing iron caused similar mortalities in snails so were not significantly (p=0.679) 
different. 

However, different bait types containing metaldehyde were found to be significantly (p=0.038) different in 
the number of snails killed (Figure 1) when compared to the control. 4Farmers Bait 2 caused the least 
mortality. 

 

 

 Figure 1: Percentage (%) snail mortality 14 days after being exposed to different metaldehyde based 
baits. Error bars represent the standard error of the mean. 

 

The amount of active ingredient in the baits does not explain the differences above as baits with the 
lowest amount of active ingredient eg Meta contains 15 g.a.i./kg caused 98% mortality to snails in this 
trial.  

 

Conclusions 

Overall, iron based baits and metaldehyde based baits caused similar mortalities in small pointed snails.  

Formulation of metaldehyde based baits was a significant factor in determining snail mortality with 
Deadline, Defender, Delicia, Snail Trail, Meta and Metakill all providing over 95% mortality  

There was no difference in mortality for the iron based formulations tested. 

 

 

 

0
10
20
30
40
50
60
70
80
90

100

%
 M

o
rt

al
it

y



 

 

 

OVER ALL CONCLUSION FOR FIELD TRIALS 

Field trials should use the highest registered rate of a bait that gives the most bait points up to 48 bait 
points per square metre. 

There was no difference in the efficacy of a rainfast versus non-rainfast bait. However, caged trials 
suggest non-rainfast baits lose their integrity after 14 days. Based on this, mixtures of rainfast and non 
rainfast baits to contain costs are worth further investigation. 

All active ingredients cause mortality to snails. However, there is more product choice in the 
metaldehyde range. And in this range of products, Meta is one of the least expensive products on the 
market ($4/ha) and is non-rainfast; Metakill is rainfast, is more expensive ($8/ha) and contains 35 
g.a.i./kg more than Meta which has 15 g.a.i./kg. 

However, the caged trials show that the amount of active ingredient per bait does not affect mortality in 
snails.  

 


