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Executive Summary: 
This project was a continuation of previous SRDC/BSES grub monitoring projects in Mulgrave and Mackay, and aimed to value add the previous 

findings of the very high importance of thorough grub monitoring Grower involvement to spread the message was identified as a key factor in grub 

management, so the Herbert Cane Grub Management Group was formed through this Grower Group Project. This concept has proven to be very 

successful due to the active grower involvement, grower feedback and data collection, which aided in data interpretation, decision making and 

dissemination of information to the wider growing community beyond the actual growers in the project. 

 

15 Herbert growers initially participated in the project , with six growers (Geoff Morley, Mario Porta and his two farm managers, Bert Bonassi, Frank 

and Alan White and  Darren Harragon) being very actively involved. Staff from Herbert Productivity Services Ltd ( Graeme Holzberger, Lawrence Di 

Bella, Ash Benson and Ron Kerkwyk) as well as BSES Ltd was heavily involved. The actual field work and data collection was carried out by HCPSL 

and BSES staff with BSES entomologist Dr Nader Sallam and his entomology research team, processing and interpreting data and also making the 

district and farm predictions. 

 

41 sugarcane blocks were used to monitor grub numbers and damage levels as well as to predict greyback cane grub numbers and potential damage 

across the Herbert district over 3 consecutive years (2010-2012). Some of these blocks were not sampled in 2011 due to the effects of 5 flood events 

and as many blocks had been left as standover in 2010.Due to the extreme weather associated events (cyclone Yasi and the we prolonged wet weather 

coupled with low grub numbers in dug fields which made the predicted grub numbers and the likely area that may be damaged the following year less 

reliable  an extension of the project was requested and granted so data could be collected for the whole of the 2012 calendar year 

 

Emphasis had been placed on “Managing Grubs across the Whole Farm”. The growers mentioned above plus others in predicted “Likely damage 

Areas” had their predictions of future population dynamics and potential damage levels conducted for their whole farms. Strip trials with new product 

formulations, and comparing existing products were also undertaken after discussions with the growers within the grower group. Predicting the future 

grub dynamics and damage levels was made possible through the prediction models developed by Dr Frank Drummond, Maine University, USA.  Dr 

Drummond used monitoring results generated through previous GrubPlan projects to build and develop the models. 

 

During the 3 seasons the selected blocks were dug for grubs. All grubs found were identified and recorded and then raised in the laboratory in the 

Herbert and Meringa and regularly checked for diseases. Various other factors were recorded (these are recorded in the methodology section) and 

results entered into the prediction models. The predictions and damage estimates that were generated for each season were discussed with growers at 

GrubPlan meetings and during one on one extension activities. Grower’s actions for managing their farms grub issues were recorded and compared to 

the BSES recommendations. 

 

This project proved to be very successful as it engaged the growers in a planned approach to grub management, reinforced the need for continual 

monitoring of population dynamics, and also raised the profile and awareness of grub levels and damage across the whole Herbert region. Previous to 

this, management tended to be reactionary with the rise and fall in insecticide treatment following the rise and fall in area damaged. This project has let 
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to growers and indeed whole of districts treating to prevent grub damage, based on the predictions of increasing grub damage. Most Herbert growers 

can see the benefits of the current project in assisting to predict grub damage as well as assist in selecting areas at highest risk to treat, and seek to 

continue this work as a part of the district work program. 

 

 

Background: 

Greyback canegrub (Dermolepida albohirtum) is the most damaging of the white grub species in Australia, with estimated annual losses exceeding $10 

million with peak outbreaks costing the industry over $40 million in lost production and increased production costs. The Herbert industry( growers, 

millers and harvesting contractors) have incurred substantial losses due the various grub outbreaks in the past. Applying insecticides just in case they 

might be needed can be costly and may lead to reduced insecticide effectiveness along with potential increased off site movement and increased costs. 

The GrubPlan initiative aimed to highlight a range of management options available to growers. A key component of this program was to undetake 

grub monitoring to enable predictions on future grub numbers to be made, allowing growers to make informed decisions. 

 

This Grower group project worked with Herbert growers who were interested in actually monitoring grub numbers and crop damage to allow them to 

make informed decisions upon. This grower involvement built grower confidence in research results and the value of continuing monitoring. 

 

Aims: 

The aims of the project were: 

 Develop a management strategy that can be adopted long term by the region 

 Provide advice on a district wide grub population trends to allow growers to make informed management decisions upon 

 Test a farm level monitoring and prediction service that could be used to make field by field decisions by growers 

 Implement a regional approach to managing the cane grub problem by participating growers in addition to their individual efforts 

 Increased adoption of canegrub IPM strategies in the Herbert 

 To have participating growers making well informed decisions on when, where and what to treat, thus minimising insecticide use as well as 

crop losses 

 To achieve increased industry revenue over time along with reduced input costs along with improved environmental and social benefits 

(reduction in pesticide use in the Wet Tropics) 

 

Methodology: 
41 blocks of cane belonging to the 15 growers who participated in the project were monitored and dug to determine grub numbers and crop damage 

during 3 seasons (2010-2012). The districts, farms and actual blocks chosen have had a recorded history of regular grub damage. The following table 

lists the monitoring activities, observations and methods used to collect the data. 
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Month Activity Methodology 

March 2010 Meet with all growers to discuss 

the project and have their input 

Selected 1
st
 ratoon blocks to monitor 

Selected blocks to monitor for gaps. Gaps were 

to be recorded in 5 randomly selected 10M 

sections of rows. A gap to a row section 

greater than 1M where it has evident the stool 

was lost 

March Grub digging For each block 4 stools were dug in each 

corner and one in the middle , giving a total of 

20 stools. The stools were 10, 20, 30 and 40 

metres into the block  on a diagonal line 

towards the middle. Each stool and hole is 

checked for grubs. The stool is them replanted. 

All grubs found are recorded and the grubs are 

placed in peat in plastic containers, with the 

date Farm number , plot number , grub species 

and grub stage 

April-

October 

Grub raising and monitoring of 

disease levels and types 

Grubs are checked in the laboratory for 

diseases such as Adelina, Metarhizium, milky 

disease, and unknown pathogens. These are all 

recorded. 

June 

 

 

June-August 

Aerial survey Damage assessment is carried out from the air 

before the harvest commences. Ground 

truthing is done before damage is entered on 

the data base and a Herbert grub damage map 

is produced. In December-January each year 

grub damage is collected from every grower in 

the Herbert along with information on beetle 

flights and pesticides used on all blocks for 

grub management. This information is entered 

on the data base. This is used to back up the 

damage predictions being made from the 41 

blocks being monitored 

July- August Discuss grub trials and application Assist the 15 growers set out comparison trials 
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strategies with SusCon  blue and SusCon Maxi  at 

planting verses at hilling up. Assist with new 

formulation trials as well as strategic 

treatments with Confidor in ratoons 

November  Damage and population 

predictions made for the 

following year 

 The predictions are 

discussed with growers to 

aid decision making 

All required information is entered into a 

spread sheet and the model is run for each 

block. 

The data are entered into 3 main predictive 

models, two of which calculate the likelihood 

of low, moderate and high grreyback grub 

damage for the flowing season. (Table 1). The 

other model gives an estimation of grub 

numbers for the flowing season. If the 

prediction is for a 50% or higher probability of 

moderate or heavy grub damage the grower is 

advised to treat 

This is done through group meetings of the 

project growers followed by meetings for all 

growers in each Herbert district. All aspects of 

grub management are  discussed, including 

farming practices, control methods, trap 

cropping and treatment products and timing. 

The practices of all GGIP projects growers are 

recorded the following December-January 

along with the actions of all growers in the 

region 

December Grower survey Growers in the GGIP project as well as a 

number of growers in each region are surveyed 

on the impact and value of the project as well 

as their willingness to fund a continuation of 

grub monitoring 
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Results and Outputs: 
 

All milestone reports have extensively covered the results for each stage of the project. Some following points summarise these and also include the 

latest predictions on damage, as well as grub numbers and growers response to recommendations coming from this project.  

 

Aerial surveys, GIS mapping and data collection. 

Aerial surveys each year before harvest commences, ground truthing of suspected damage identified from the air, collecting damage data from every 

grower and then entering all information into a GIS data base allowed for the production of district wide grub damage maps. These maps are useful 

tools to visually show growers the extent of damage within an area. The project identified GIS mapping as  a very useful tool to assist in future grub  of 

predictions across a district and at farm level.Appendix 1,2 and 3 show damage distribution in the Herbert for the 2010, 2011 and 2012 seasons.  

 

Results from this project, as well as other Grubplan projects indicate that insecticide application has a major influencing grub numbers found across 

districts. It has been observed that area treated for grubs can have significant impacts on grub populations in following years.  

 

During the project the following factors were also found to influence damage levels: general grub numbers, presence of cane grub diseases like 

Adelina, farm management practices, soil types, proximity to specific vegetation types, cane variety and crop age. 

 

 

 

 
 

 

Fig. 1. Grub damage in Stone River, Herbert 2012 
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Grub populations and damage predictions, 2011, 2012 & 2013 

 

Predictions for 2012 and 2013 are shown in tables 1 and 2. 

While damage level predictions for 2011 using 2010 data reflected expected damage in the three sub-districts monitored.  

 

The 2011 data did not enable did not predict as accurately compared to the escalation in damaged experienced in 2012. The extreme adverse weather 

conditions from flooding and prolonged wet weather between (September and early May) may have result in inaccurate predictions from the models. A 

combination of all monitoring methods, (aerial surveys, ground truething, data collection of actual damage, areas treated, digging for grub numbers and 

yearly GIS mapping to track damage) was used. Growers were provided monitoring information in a timely manner to base decisions upon and to 

enable treatment of appropriate crop blocks, if required. 

 

 
Table 1. Greyback grub number predictions for 2012 , Herbert, using 2 prediction models.  

Predictor variables  Model 1  Model 2  

Protected (suSCon 3 yrs, Confidor 1 yr) = 1, Unprotected = 

0  
0  0  

Grubs/stool Yr0  0.45   

Grub presence Yr0 (present = 1, absent = 0)   1  

Severity of damage (0-3) Yr0  0  0  

Max severity within 400 m (0-3) Yr0  0  0  

Grubs/stool regional average Yr0  0.02125  0.02125  

% Adelina regional average Yr0  5.88  5.88  

   

Probability (low)= %  29  51  

Probability (moderate)= %  67  46  

Probability (high)= %  4  3  
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Table 2. Extract showing prediction models for 2013 

Predictions of grubs/stool using 2 discriminant models.  Each model uses the predictor values in the yellow coloured 

cells. Prediction outputs (damage probabilities) are indicated in the green coloured cells. 

Predictor variables Model 1 Model 2 

Protected (suSCon 3 yrs, Confidor 1 yr) = 1, Unprotected = 0 1 1 

Grubs/stool Yr0 0.13   

Grub presence Yr0 (present = 1, absent = 0)   1 

Severity of damage (0-3) Yr0 1 1 

Max severity within 400 m (0-3) Yr0 1 1 

Grubs/stool regional average Yr0 0.78 0.78 

% Adelina regional average Yr0 9.8 9.8 

      

Probability (low)= % 55 45 

Probability (moderate)= % 44 54 

Probability (high)= % 1 1 

    

                

Grower’s uptake of advice from predictions and Workshops 

 

Growers within the three sub-districts (with a few notable exceptions) took up management options discussed for their regions.  

suSCon Maxi was extensively used in both the 2011 and 2012 planting season with growers obtaining generally good grub management results. The 

area treated rose by approximately 10% between the two years. 

 

With the awareness of increasing grub damage growers took the option of treating extensive areas of both plant cane and ratoons with liquid 

imidacloprid with product use increasing by approximately 180% from 2011 to 2012 calendar years. This extra treatment provided excellent protection 

in all areas where growers elected to treat, however individuals who did not treat suffered severe damage to the 2012 crop. 

 

Ground and aerial surveys identified the Lower Herbert region as the area to target as extensive damage was starting to emerge in that region. The 

Lower Herbert region historically has not been an area of high cane grub activity. The project identified the risk and scale of the problem in this area 

and the project area was expanded to include this area in the projects final year. 
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Communication of results 

 

Two rounds of workshops were conducted in each calendar year of the project. During these GrubPlan workshops model predictions were discussed 

along with recommendations for grub management for growers in both plant and ratoon fields.  

 

With the damage identified in Lower Herbert and addition workshop was held for growers in that district and extensive treatment has commenced in 

both plant and ratoon crops as a result of this activity. 

 

Significant one on one extension activities followed the workshops. Demonstrations were held on the use and setting up of application equipment for 

both CR granules and liquid insecticides. HCSPL and Bayer representatives assisted numerous growers with the design and setting up on new 

application equipment, as a part of the project. 

 

The project progress and results as well as the general need to manage the grub damage issue have been published in the local paper, ABC radio, and 

through the HCPSL newsletter. An ASSCT paper has been written and proposed to be presented in 2013. 

  

A final survey of the project was completed in December 2012 and the survey form (Appendix 1) and results have been included. (Appendix 2) 

 

Intellectual Property and Confidentiality: 

Growers in the project agreed to provide participating organisations with their farm maps, field application details, and information on areas damaged 

by grubs to allow for the compilation of the attached damage maps. (Appendix 3,4,5). The distribution of farm maps is restricted. 

 

Capacity Building: 
 

Growers were comfortable for BSES and HCPSL to conduct the technical and scientific part of the project. Growers were involved in discussing 

results, the reasons behind the recommendations, planning field trials and demonstration strips. Grower’s trialled trap crops and a new Imidacloprid 

granule product as a part of the project. 

 

From the results of the project, growers now have a better understanding of research and the complexities involved in conducting field trials. With 

yearly variations in weather they realise there is no fixed recipe for grub management and an overall data collection strategy is required to pin point 

settle changes in grub damage, as well as area damaged. 

 

After the workshops, growers are more confident in being able to identify grub damage as well as some grub species. 
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Outcomes: 

 A monitoring and a warning system established for grub populations and damage in the Herbert 

 A  good working relationship established between growers, service providers and researchers 

 A planned approach to grub management and the application of insecticides 

 An appreciation of how farming systems, as well as weather reacts and influences grub management 

 Aerial surveying, collection of all forms of grub related data and GIS mapping are now tools in the grub management planning strategy for the 

Herbert 

 The success of the Herbert project has led the growers to agree that more funding is required to continue this line of pest management 

 

This project has met all milestones and criteria set down for the project. The project has raised the profile of a planned approach to cane grub 

management with the added benefit of full grower involvement. 

 

 

Environmental Impact: 

The planned and strategic application of grub management products, new farming systems as well as continued monitoring district wide of the grub 

pest will ensure off site impacts of grub management are kept to a minimum. 

 

 

Communication and Adoption of Outputs: 

Numerous workshops and one on one consultation with growers have taken place. Growers who were involved in the project have assisted in 

disseminating information generated through the project. 

 

 The project has also led to the regular involvement and input from Chemical companies such as Bayer in both a technical and problem solving role 

Several articles have been published in local papers, newsletters, on ABC radio, HCPSL newsletters and in Bayer publications. 

 

 

 

 

 

 

 

 

 

 



Final report for  GGP054 – Herbert cane growers strategic grub management, implementing BSES decision making tools. 

Recommendations: 
To build on the success and to maintain a sustainable management model, regional grub monitoring should be continued to manage the potential over use of 

products, minimise possible off site impacts of insecticides, and reduce growing costs and crop losses 

 

Grower monitoring and reporting of cane grub damage to a central group like HCPSL to collate cross regional GIS data should be continued and encouraged in other 

districts; as an effective monitoring tool for cane grub management. 

 

Future research may include: 

 Remote sensing for grub damage and management 

 Investigate opportunities to mass produce Adelina for field applications 

 Emergence rate of adults under different climatic conditions and rainfall 

 Reasons why adult beetles are attracted to certain fields and not others 

 Dispersal distance and direction of beetles (and what proportion oviposits in the same field 

from which they emerged) 

 Egg and larval survival rates under different soil moistures, temperatures and soil types 

 Identification of unknown mortality factors 

 

Publications: 
 

Bayer CropScience Pty Ltd. factsheet- Tips on controlling Greyback Canegrub in the Herbert District, 2012. 

 

Herbert River Express article (2010)-Canegrub Damage is on the rise. 

 

Sallam N, Benson A, Holzberger G, Di Bella L, and Sefton M.(2013). Predicting greyback canegrub damage in the Herbert region of North Queensland. 

Proceedings of the Australian Society of Sugarcane Technologists, 35. 
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Appendix 1 

 

CANE GRUB DAMAGE IS ON THE RISE 

 
 

Cane grub damage has been noted across most districts of the Herbert this season and actual grub digging has confirmed grub numbers are on the increase 

 

20 growers from the three districts, Abergowrie, Stone River and Bambaroo, are involved in a Grower Group project partly funded by SRDC, which has the aim of enhancing cane 

grub management decisions. 

 

Grubs found are as follows: 

 

This will be achieved by predicting likely grub damage, severity of damage, and blocks that will or may require treatment with insecticides. Grower trial strips across these districts 

will also enable growers to assess the effectiveness of management practices as well as being kept up to date with likely damage in their areas and best options open for management 

with various farming systems currently being used. 

 

Greyback Cane Grub Life Cycle: 
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Management options for plant cane crops: 
 

 

Apply at planting:  SuSCon Blue @ 21kg/ha or 

   SuSCon Maxi @10-15kg/ha or 

Planting to hillup: 

Confidor Guard @ 1.05- 1.44L/ha( 2 or more grubs per stool expected) 

Confidor Guard @ 720ml/ha( less than 2 grubs per stool expected) 

 

Management for Ratoon Cane: 

 

   Confidor Guard @ 1.05- 1.44L/ha  

 

 

Confidor Guard Placement for Ratoons: 

 

 
Grub damage will be monitored across the district to enable this information to be used in the predictive computer model along with actual grub numbers found, and disease levels in grubs found  to give 

predictions of likely damage in 2011 and areas at risk that should be treated 

 

Workshops will be held in August /September to cover treatment and management strategies for this year’s plant and ratoon blocks at risk of damage across the districts. 

 

A full pest management workshop will be held in early 2011 with all grub researchers presenting the latest findings on grub management as well as management options for the various farming systems. 
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Appendix 2- Proposed 2013 ASSCT paper. 

 

PREDICTING GREYBACK CANEGRUB DAMAGE IN THE HERBERT REGION OF NORTH QUEENSLAND 

 

Nader Sallam
1
, Ash Benson

2
, Graeme Holzberger

2
, Lawrence Di Bella

2
 and Michael Sefton

2 

1
BSES Limited, Gordonvale, PO 122, QLD 4865, Australia; 

2
Herbert Cane Productivity Service Limited (HCPSL), Ingham, Qld 4850, Australia 

 

Abstract 

Using population monitoring data collected in 2011, prediction models were used to forecast greyback canegrub damage levels in the Herbert region 

for 2012. Heavy rainfall and flooding that followed from cyclone Yasi disrupted the work program and caused inaccurate predictions to be generated 

for 2012. GrubPlan workshops have been conducted across the Herbert to advise growers on the extent of damage and discuss prediction results. 

Challenges facing grub damage prediction in the Herbert are discussed, with emphasis on the use of aerial photography and other damage assessment 

methodologies. This paper also reports on the occurrence of greyback canegrub into newer areas of the Herbert region that have not historically 

experienced significant grub damage. This is attributed to lack of insecticide application in areas not traditionally experiencing grub infestations, which 

leads to a slow build-up of the pest where it has not been common. The use of damage distribution and prediction maps to document and forecast grub 

damage is also discussed. 

 

Introduction 

The Herbert region is one of the largest areas of sugarcane production in North Queensland, with an average production of about 4 million 

tonnes annually. The region is prone to frequent infestations by the greyback canegrub, Dermolepida albohirtum (Waterhouse) (Coleoptera: 

Scarabaeidae), which are commonly found on soils of the Abergowrie, Ingham Line and Stone River areas.  

Previous studies demonstrated that growers approach to grub management has largely been reactionary, and that a proactive regional approach 

can effectively suppress canegrub populations on a district level (Hunt et al. 2002, 2003; Samson et al. 2005; Sallam et al. 2008). However, since 

chemical treatment can only be applied well before beetles fly to crops and lay eggs, each field needs a proactive Risk Assessment to achieve efficient 

canegrub management and apply insecticides only strategically. Grub damage prediction has been successfully trialed in Far North Queensland, where 

advice on grub management was extended to growers based on the likelihood of future infestation (Sallam and Lowe, 2012). This paper reports on 

work that was conducted to adapt the system to the Herbert region, and the challenges that were faced due to adverse weather conditions. 

 

Materials and Methods 

 We selected 41 sugarcane fields or parts of fields each measuring about 1 ha for grub monitoring and damage assessment in 2011. Grub 

monitoring was conducted by digging a total of 20 holes in each field using a shovel. Collected grubs were reared in the laboratory until they either 

produced an adult beetle or died in their larval or pupal stage and cause of death recorded. A surveillance flight was conducted on 15 June 2011 over 

the Herbert district to assess regional grub damage, and all suspected patches were further examined from the ground to confirm the cause of damage. 

Information on the history of insecticide use in the sampled plots was sourced from growers. 
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Grub density and mean grubs/plant prediction 

We used two prediction models that were developed by BSES Limited in collaboration with University of Maine to forecast grub densities in 

the following year based on information gathered this year (Samson, 2008). Model inputs included information on history of chemical treatment, 

severity of damage in the sampled plot and adjacent plots, regional average of grub numbers and regional average of infection by the pathogen Adelina 

in year 0. Data collected were entered into the two discriminant models (Model 1 and Model 2) to calculate a likelihood of low, moderate and high 

greyback grub damage in the following season (Tables 1). If one or both models showed a ≥ 50% probability that a particular field would sustain 

moderate or high grub numbers in 2012, then the grower was advised to treat that field if it was to be ratooned. If the probability of sustaining 

moderate or high densities was less than 50%, then the grower was advised to refrain from treatment in that particular field in 2011. This was done for 

all sampled fields and growers were advised accordingly. Numbers of greyback canegrubs were sampled again in 18 of these fields in March 2012 to 

validate model predictions made in 2011.  

 

Mapping of damage 

Herbert growers in grub prone areas were surveyed and requested to highlight blocks affected by grubs on a paper version map. These data 

were then validated by Herbert Cane Productivity Services Pty Ltd (HCPSL) staff through aerial photography and field inspections. Data collected 

were entered into the Herbert Resource Information Centre (HRIC)/HCPSL GIS system. In 2012, the data were recorded in a newly developed 

geographic data base (Grensheet) which has links to the Herbert’s HRIC Web Portal and is available to Herbert growers. Generated maps were 

communicated to growers as a Risk Assessment tool. 

 

Grower survey 

A questionnaire was completed by 15 growers who have been involved in the project plus 8 growers who were from areas where grub damage 

was likely to occur. The questionnaire was designed to obtain growers’ feedback on the value of grub monitoring and prediction. Growers were 

requested to comment on the value of a regional grub monitoring program and if they would be willing to financially support one. Growers were also 

requested to make any other comments that would improve the monitoring program. 

 

Results and Discussion 

Grub prediction 

Monitoring results obtained in 2011 and predictions for 2012 are shown in Table 2. Due to severe flooding that followed from cyclone Yasi (3 

February 2011), digging conditions were unfavourable and very few grubs were recovered. In total, 800 holes were dug across all plots, and only 17 

greyback grubs were collected, giving an average of 0.42/monitoring plot (0.021/stool). We assumed that grub numbers in 2011 must have been 

negatively affected by continuous flooding and water logging events, and therefore are likely to still be low in 2012, which is what the two models 

predicted (Table 2). According to the prediction models, only in two cases (Seq. no. 33 and 34) that prediction model (1) predicted more than a 50% 

chance of sustaining moderate damage in 2012, and the grower was advised to treat those two particular plots if the intention is to ratoon them. Those 

plots had the highest grub numbers per cane stool compared to all other monitoring plots.  
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2012 results 

Table 3 contains grub monitoring results obtained in 2012 from 18 fields (most field monitored in 2011 had been ploughed out or replanted). 

Contrary to our expectations, grub numbers increased significantly in comparison to 2011 (0.78 grubs/stool compared to only 0.021 grubs/stool in 

2011).  This means that grub populations were largely under-estimated. This finding shows that adverse weather conditions will result in inaccurate 

damage predictions, and this demonstrates the difficulties encountered in deploying a prediction program. It is also clear that greyback canegrubs did 

survive the severe flooding and were able to emerge in larger numbers in 2012 and infest more fields. This is a major outcome of this project, and it 

demonstrates the high survival potential of this pest species. These findings also highlight the fact that other extension tools are needed in addition to 

the use of prediction models to assist growers in making sound management decisions. 

 

Mapping of damage 

As an additional/alternative method to forecasting damage, grub distribution maps were generated during 2010 - 2012 and given to growers 

(Figures 1). These maps serve as ’risk maps’, since grub damage in a given area is largely reliant on previous damage in the same area (Samson, 2008). 

Growers can use these maps to improve their management decisions, and to decide whether treatment is required or otherwise unjustified in a certain 

year. The 2012 damage map demonstrates the higher numbers of canegrubs in areas not traditionally experiencing grub damage. For example, no grub 

damage has been recorded in the lower Herbert (Macknade and Four Mile area) for over 25 years, and, therefore, insecticidal treatment was largely 

unpracticed (HCPSL, unpublished data). The increase in grub damage in that area demonstrates the potential for canegrubs to effectively colonise areas 

where insecticidal treatment had been neglected. This explains the sporadic nature of canegrub damage and the challenges facing population and 

damage forecasts. 
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a)        b) 

Figure.1 (a & b). Herbert map showing greyback canegrub damage levels in 2010 (a) and 2011 (b).  

 

Grower survey 

Out of 23 growers, 13 ranked the program as very useful, 9 ranked it as useful and 1 ranked as just OK. In addition, 16 growers ranked the 

monitoring as very important, 5 as important, 1 as just OK and 1 as not being important. Other comments included the acknowledgement that this 

project has raised awareness of the grub issue and provided reliable tools for effective management. Almost all growers saw value in HCPSL 

continuing the monitoring program and damage mapping, but no grower readily accepted that a monitoring program should be paid for by growers. 

Instead, the suggestion was that HCPSL should in principal be the main driver. 

 

General comments made by growers on costs and potential savings were: 

 All growers (23) commented that they initially incurred increased cost of treatment with liquid imidacloprid and building an applicator, but 

ultimately saved money through making better management decisions. 

 Fifteen growers stated they are moving to a longer rationing cycle. 

 Ten growers stated they are now growing better crops. 
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 Six growers stated they had stabilised crop yields. 

 Five growers stated that they are now seeing less crop damage in their area. 

 

 

Conclusions 

Unlike previous successful attempts to forecast grub damage (Sallam and Lowe, 2012), severe weather conditions in the Herbert disrupted 

monitoring and caused inaccurate predictions to be generated. However, other tools, such as aerial photography, visual inspection and mapping of 

damage, can be used when digging for grubs is hampered. Grub damage maps are useful in alerting growers to areas where treatment is required to 

curb population escalation. This work also showed that greyback Canegrubs are capable of surviving prolonged wet conditions. Our results also show 

the build-up of the greyback canegrub in areas not traditionally experiencing grub damage, and this is attributed to lack of insecticidal treatment in 

those areas. The sporadic nature of grub damage and the fact that local population ranges can shift overtime has always been an area of concern among 

growers. It is likely that consistency of insecticide applications is an important factor governing grub temporal and spatial dynamics. Hence, sound 

grub management is likely to be achieved in the presence of a canegrub monitoring program, where growers are forewarned of such changes and 

populations build up. Growers are encouraged to actively engage in future monitoring programs to be better prepared for potential escalation of 

damage. 
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Predictor variables Model 1 Model 2 

Protected (suSCon 2 yrs, Confidor 1 yr) = 1, Unprotected = 0 0 0 

Grubs/stool Yr0 0.45   

Grub presence Yr0 (present = 1, absent = 0)   1 

Severity of damage (0-3) Yr0 0 0 

Max severity within 400 m (0-3) Yr0 0 0 

Grubs/stool regional average Yr0 0.02125 0.02125 

% Adelina regional average Yr0 5.88 5.88 

      

Probability (low)= % 29 51 

Probability (moderate)= % 67 46 

Probability (high)= % 4 3 

   

 

 

Tables 1─Extract from the model spreadsheet showing parameter entries of Yr 0 and probability of damage outputs for Yr 1 for a selected grub 

monitoring plot using two discriminant models. This example refers to greyback grub number predictions for 2012 for plot (seq. no. 34), Herbert, using 

2 prediction models 
 

 

Plot serial 

no. Protected? No. 

 

Damage 

level Ad. 

Prediction 1 Prediction 2 

Low Medium High Low Medium High 

1 0 0 0 0 77% 21% 2% 76% 22% 2% 

2 0 0 0 0 77% 21% 2% 76% 22% 2% 

3 0 0 0 0 77% 21% 2% 76% 22% 2% 

4 0 0 0 0 77% 21% 2% 76% 22% 2% 

5 0 1 0 0 64% 34% 2% 51% 46% 3% 

6 0 0 0 0 77% 21% 2% 76% 22% 2% 

7 0 0 0 0 77% 21% 2% 76% 22% 2% 

8 0 0 0 0 77% 21% 2% 76% 22% 2% 

9 0 0 0 0 77% 21% 2% 76% 22% 2% 

10 0 0 0 0 77% 21% 2% 76% 22% 2% 
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11 0 0 0 0 77% 21% 2% 76% 22% 2% 

12 0 0 0 0 77% 21% 2% 76% 22% 2% 

13 0 2 0 0 55% 42% 3% 51% 46% 3% 

14 0 0 0 0 77% 21% 2% 76% 22% 2% 

15 0 0 0 0 77% 21% 2% 76% 22% 2% 

16 0 0 0 0 77% 21% 2% 76% 22% 2% 

17 0 0 0 0 77% 21% 2% 76% 22% 2% 

18 0 0 0 0 77% 21% 2% 76% 22% 2% 

19 0 0 0 0 77% 21% 2% 76% 22% 2% 

20 1 0 0 0 90% 9% 1% 90% 9% 1% 

21 0 0 0 0 77% 21% 2% 76% 22% 2% 

22 0 0 0 0 77% 21% 2% 76% 22% 2% 

23 0 0 0 0 77% 21% 2% 76% 22% 2% 

24 0 0 0 0 77% 21% 2% 76% 22% 2% 

25 0 0 0 0 77% 21% 2% 76% 22% 2% 

26 0 0 0 0 77% 21% 2% 76% 22% 2% 

27 0 0 0 0 77% 21% 2% 76% 22% 2% 

28 0 0 0 0 77% 21% 2% 76% 22% 2% 

29 1 0 0 0 90% 9% 1% 90% 9% 1% 

30 0 0 0 0 77% 21% 2% 76% 22% 2% 

31 1 0 0 0 90% 9% 1% 90% 9% 1% 

32 0 0 0 0 77% 21% 2% 76% 22% 2% 

33 0 4 0 0 44% 53% 3% 51% 46% 3% 

34 0 9 0 1 29% 67% 4% 51% 46% 3% 

35 0 0 0 0 77% 21% 2% 76% 22% 2% 

36 0 0 0 0 77% 21% 2% 76% 22% 2% 

37 0 0 0 0 77% 21% 2% 76% 22% 2% 

38 1 1 0 0 82% 16% 2% 74% 24% 2% 

39 0 0 0 0 77% 21% 2% 76% 22% 2% 

40 0 0 0 0 77% 21% 2% 76% 22% 2% 

41 0 0 0 0 77% 21% 2% 76% 22% 2% 

Total  17         

 

Table 2. Predictions for low, medium or high damage for 41 Herbert plots in 2012 based on data collected in 2011. 

 

No. = Number of grubs found in 2011, Ad. = Adelina, “Damage levels”; 0 = no damage, 1 = low damage, 2 = medium damage and 3 = high damage. 

“Protected?”; 0 = plot unprotected and 1 = plot protected. 

 



Final report for  GGP054 – Herbert cane growers strategic grub management, implementing BSES decision making tools. 

Plot 

serial 

no. No.  

Damage 

level 

1 2 2 

2 6 3 

3 21 1 

4 1 2 

5 49 3 

6 4 2 

7 1 2 

8 1 2 

9 6 1 

10 6 2 

11 3 2 

12 2 2 

13 2 2 

14 2 2 

15 2 1 

16 1 1 

17 2 1 

18 1 1 

Total 112  

 

Table 3. Grub monitoring results in 2012 

F.N.= Farm number, B.N. = Block number, No. = Number of grubs 
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Table 1 

 
Herbert Grub Damage Predictions for 2011 

Site 
 

Name 
 

Farm 
No 

Blk 
 

Var 
 

Class 
 

  Prediction1     Prediction2   BSES 
Recomm. 

%Low %Mod. %High %Low %Mod. %High 

1 V.Russo 505B 17-5 Q200 1R 39 8 53 30 8 62 Treat 

2 V.Russo 505B 20-6 Q200 1R 39 8 53 30 8 62 Treat 

3 V.Russo 505B 20-11 Q208 1R 39 8 53 30 8 62 Treat 

4 P.Coppa 93A 30-6 Q200 P 78 16 6 74 18 8 Don’t treat 

5 P.Coppa 93A 30-3 Q200 3R 51 37 12 51 38 11 Don’t treat 

6 P.Coppa 93A 30-4 Q200 2R 51 37 12 51 38 11 Don’t treat 

7 N.Williams 25A 6-6 Q190 1R 1 10 89 1 9 90 Treat 

8 N.Williams 25A 6-10 KQ228 1R 1 10 89 1 9 90 Treat 

9 N.Williams 25A 5-1 Q200 1R 0 11 89 1 9 90 Treat 

10 R.Bonassi 605A 9-3 Q200 1R 1 6 93 2 5 93 Treat 

11 R.Bonassi 605A 8-3 Q200 1R 1 6 93 2 5 93 Treat 

12 R.Bonassi 605A 2-4 KQ228 1R 30 42 28 59 25 16 Don’t treat 

13 R.Bonassi 605A 9-6 Q200 1R 1 6 93 2 5 93 Treat 

14 D.Harragon 23A 9-6 Q200/08 1R 78 16 6 74 18 8 Don’t treat 

15 D.Harragon 23A 12-2 Q200 1R 78 16 6 74 18 8 Don’t treat 

16 D.Harragon 23A 12-1 Q208 1R 78 16 6 74 18 8 Don’t treat 

17 L.Exelby 22A 1-4 Q200 1R 78 16 6 74 18 8 Don’t treat 

18 L.Exelby 22A 9-3 Q200 1R 78 16 6 74 18 8 Don’t treat 

19 L.Exelby 22A 15-2 Q208 1R 67 25 8 51 38 11 Don’t treat 

20 F.White 26A 13-1 Q200 1R 3 5 92 2 5 93 Treat 

21 F.White 26A 13-2 KQ228 1R 2 5 93 2 5 93 Treat 

22 F.White 27A 1-11 Q119 1R 5 3 92 2 5 93 Treat 

23 T.Gosney 43A 2-4 KQ228 1R 24 11 65 17 14 69 Treat 

24 T.Gosney 61A 2-2 KQ228 1R 24 11 65 17 14 69 Treat 

25 T.Gosney 42A 1-6 Q208 1R 39 8 53 29 8 63 Treat 

26 S.Leonelli 48A 4-4 Q200 1R 39 8 53 29 8 63 Treat 

27 S.Leonelli 48A 4-2 Q190 1R 39 8 53 29 8 63 Treat 
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28 S.Leonelli 48A 6-7 Q208 1R 26 11 63 17 14 63 Treat 

29 B.Clerk 541A 1-1 Q200 1R 61 33 6 54 37 9 Don’t treat 

30 B.Clerk 541A 4-4 MXD 1R 61 33 6 54 37 9 Don’t treat 

31 B.Clerk 541A 2-1 Q208 P 61 33 6 54 33 13 Don’t treat 

32 R. Pace 616A 3-7 Q208 1R 14 6 80 15 7 78 Treat 

33 R. Pace 616A 1-1 MQ239 1R 6 7 87 15 7 78 Treat 

34 R.Pace 616A 1-2  Q200 1R 33 4 63 26 4 70 Treat 

36 M.Porta 452A 4-2 KQ228 1R 33 4 63 26 4 70 Treat 

37 G.Irlam 398A 1-1 Q200 1R 45 32 23 59 25 16 Don’t treat 

38 G.Irlam 398A 5-2 KQ228 1R 82 10 8 78 11 11 Don’t treat 

39 G.Irlam 398A 10-7 KQ228 1R 82 10 8 78 11 11 Don’t treat 

40 G.Morley 259A 1-8 Q200 P 82 10 8 78 11 11 Don’t treat 

41 G.Morley 259A 1-3 KQ236 RP 82 10 8 78 11 11 Don’t treat 
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District Map of Blocks affect by cane grub damage 2010 
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Table 2. Predictions for low, medium or high damage for 41 Herbert plots in 2012 based on data collected in 2011.  

Grower  F.N.  B.N  Protected?  No.  
Damage 
level  Av.  Ad.  

Prediction 1  Prediction 2  

Low  Medium  High  Low  Medium  High  

G Morley  259A  1‐8  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

G Morley  259A  1‐3  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

G Morley  259A  5‐5  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

G Irlam  398A  1‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

G Irlam  398A  5‐2  0  1  0  0.1  0  64%  34%  2%  51%  46%  3%  

G Irlam  398A  10‐7  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

L Exelby  22A  1‐4  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

L Exelby  22A  9‐3  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

L Exelby  22A  15‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Pace  616A  3‐7  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Pace  616A  1‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Pace  616A  1‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

M Porta  452A  4‐2  0  2  0  0.1  0  55%  42%  3%  51%  46%  3%  

B Clerk  541A  1‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

B Clerk  541A  4‐4  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

B Clerk  541A  2‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

D Harragon  23A  9‐6  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

D Harragon  23A  12‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

D Harragon  23A  12‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

T Gosney  43A  2‐4  1  0  0  0  0  90%  9%  1%  90%  9%  1%  

T Gosney  61A  2‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

T Gosney  42A  1‐6  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

S Leonelli  48A  4‐4  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

S Leonelli  48A  4‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

S Leonelli  48A  6‐7  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

F White  26A  13‐1  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

F White  26A  13‐2  0  0  0  0  0  77%  21%  2%  76%  22%  2%  
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F White  27A  1‐11  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

N Williams  25A  6‐6  1  0  0  0  0  90%  9%  1%  90%  9%  1%  

N Williams  25A  6‐10  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

N Williams  25A  5‐1  1  0  0  0  0  90%  9%  1%  90%  9%  1%  

V Russo  93A  30‐6  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

V Russo  93A  30‐4  0  4  0  0.2  0  44%  53%  3%  51%  46%  3%  

V Russo  93A  30‐3  0  9  0  0.5  1  29%  67%  4%  51%  46%  3%  

V Russo  505B  17‐5  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

V Russo  505B  20‐6  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

V Russo  505B  20‐11  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Bonassi  605A  9‐6  1  1  0  0.1  0  82%  16%  2%  74%  24%  2%  

R Bonassi  605A  9‐3  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Bonassi  605A  8‐3  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

R Bonassi  605A  2‐4  0  0  0  0  0  77%  21%  2%  76%  22%  2%  

 
F.N.= Farm number, B.N. = Block number, No. = Number of grubs found in 2011, Av. = Average grub no/block, Ad. = Adelina 

“Damage levels”; 0 = no damage, 1 = low damage, 2 = medium damage and 3 = high damage.  

“Protected?”; 0 = plot unprotected and 1 = plot protected.  
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Table 3. Possibility of sustaining low, moderate and high grub numbers in 2013, based on results obtained in 2012, according to 2 

prediction models 

 Model 1 Model 2 

Serial 
no. Grower F. N. B. N. Var. Rat. Protected? No. grubs Ad Met Unk Damage 400m  Low Mod High Low Mod High 

1 F White 27A 1-11 Q219 3R 0 2 0 0 1 2 2 13 82 5 12 82 6 

2 F White 26A 13-2 KQ228 3R 0 6 0 0 3 3 2 4 94 2 7 90 3 

3 C Gosney 61A 2-2 KQ228 3R 0 21 0 0 13 1 1 4 96 1 22 77 1 

4 S Leonelli 48A 4-4 Q200 3R 0 1 0 0 1 2 2 19 76 5 12 82 6 

5 D Harragon 23A 12-1 Q208 3R 0 49 3 4 24 3 3 0 72 28 5 62 33 

6 D Harragon 23A 9-6 Q208 3R 0 4 0 0 1 2 2 8 87 5 12 82 6 

7 V Russo 505B 17-5 Q200 3R 0 1 0 0 0 2 2 19 76 5 12 82 6 

8 V Russo 505B 30-3 Q200 4R 0 1 0 0 0 2   19 76 5 12 82 6 

9 B Clerk 541A 2-1 Q208 2R 1 6 0 0 3 1 1 24 75 1 45 54 1 

10 S Torrisi 71A 7-1 Q200 6R 0 6 5 1 0 2 2 6 89 5 12 82 6 

11 L Exelby 22A 1-4 Q200 3R 0 3 0 0 2 2 2 10 85 5 12 82 6 

12 L Exelby 22A 9-3 Q200 3R 0 2 0 0 0 2 2 13 82 5 12 82 6 

13 N Williams 25A 4-1 Q200 2R 0 2 0 0 1 2 2 13 82 5 12 82 6 

14 G Irlam 398A 10-7 KQ228 3R 0 2 0 1 0 2 2 13 82 5 12 82 6 

15 R Bonassi 605A 2-4 KQ228 3R 1 2 1 0 0 1 0 46 54 0 48 52 0 

16 R Bonassi 605A 9-6 Q200 3R 1 1 0 0 0 1 0 57 43 0 48 52 0 

17 R Pace 616A 3-7 Q208 3R 1 2 0 0 2 1 1 44 55 1 45 54 1 

18 R Pace 616A 1-1 MQ239 3R 1 1 0 0 1 1 1 55 44 1 45 54 1 

Total 
      

112 
           Average grubs/hole 

    
0.78 

            

F.N= Farm Number; Var =Variety; Rat  = ratoon; Ad  = Adelina; Met = Metarhizium; Unk =Unknown cause of death in the lab.; Mod = Moderate 

Protected?: 1= protected and 0 = not protected 

Damage = Damage in plot, ranked from 0 – 3, with 0 being no damage and 3 being severe damage. 

400 m= Damage within 400 meters, ranked similarly as above. 
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Appendix 4. 

 

RESULTS OF A SURVEY CONDUCTED ON THE HERBERT CANE GRUB MANAGEMENT PROGRAM WHICH WAS RUN FOR THE 

2010- 2012 SEASONS. 

The survey was completed by 15 growers who have been involved in the project over the past 3 seasons , plus 8 growers who had attended the 2012 

grub management meetings or were from areas where grub damage was likely to occur, particularly with grub numbers on the rise. 

The summarised results are as follows: 

 Growers ranked the value of the project on a sliding scale of 1-10 (1 = useless; 5 = OK; 10 = very useful). A total of 13 growers ranked the program as very 

useful, 9 ranked it as useful and 1 ranked as just OK 

 Growers ranked the importance or need for a regional grub monitoring program  on a sliding scale of 1-10 (1 = useless; 5 = OK; 10 = very useful) 

A total of 16 growers ranked the monitoring as very important, 5 growers ranked it as important, 1 ranked it as just ok and 1 ranked the monitoring as not 

being important 

Summary of survey data; 

On a scale from 1 – 10, how would you rank the value of this grub monitoring program so far? 
1               2              3            4              5             6              7             8              9           10 
Useless  ----------------------------------- Just OK ---------------------------------------------  Very useful 

0 0 0 0 1 0 2 7 9 4 

 

On a scale from 1 – 10, how would you rank the importance of or the need for a regional grub monitoring program? 
 1                2             3             4             5             6             7             8             9              10 
Useless  ----------------------------------- Just OK ---------------------------------------------  Very useful 

0 0 0 1 0 1 1 4 10 6 

 

Growers who were involved and participated in the project had the following comments on costs/potential savings; 
15 Initially incurred increased cost of treatment with confidor and building an applicator 

15 All commented they will save by being able to make better management decisions to manage grubs 

6 Growers stated they had stabilised crop yields 

11 growers stated they are moving to a longer rationing cycle 

6 growers stated they are now growing better crops 
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Growers not directly involved in the projects had the following comments on costs/savings; 

All 8 grower had more costs as they had to treat a larger area to manage the grub outbreak and had to build application equipment or hire 

contractors. 

4 growers reported better crops after treatment 

4 growers commented on longer crop cycles/better rationing 

5 growers commented on less visible crop damage 

Would you contribute extra funds to continue grub monitoring and predictive modelling?; 

1. Yes                 2. Unsure.  3.No.      4. Would like more  
details 

No growers said yes to contributing funding outright 

11 growers said yes, but would require more details 

3 growers sad maybe but would need more details 

6 growers sail they would require more details to decide 

2 growers said not to extra funding 

All growers said YES to Grub Monitoring being a part of HCPSL’s work program 

 

Other comments; 

 Project raised the awareness of grubs and gave us the tools for control 

 Almost all growers saw value in HCPSL continuing to collect data on area treated, area damaged, GPS mapping the data and doing an annual aerial 

survey 

 Need to develop and trial alternate control products 

 Issues with over use of Confidor 

 Growers not treating around me 

 Others not treating is it worthwhile me treating 

 Need to apply for additional funding from SRDC 

 Being able to treat ratoons with Confidor has saved my crops 

 Could HCPSL buy Confidor and sell it to growers at a lower price 
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Appendix 5. 

 

On a scale from 1 – 10, how would you rank the value of this grub monitoring program so far? 

 
1            2            3            4            5            6            7            8            9            10 
Useless  ----------------------------------- Just OK ---------------------------------------------  Very useful 

 

On a scale from 1 – 10, how would you rank the importance of or the need for a regional grub monitoring program? 

 
1            2            3            4            5            6            7            8            9            10 
Useless  ----------------------------------- Just OK ---------------------------------------------  Very useful 

 

If you are a member of this project, could you place a value on how much money this project had saved you? 

 In pesticide costs ________ 

In fuel_________________ 

Labour (if any)______________ 

Other__________________ 

 

If you are not a member of this project, could you place a value on how much money this project could potentially save you? 

 In pesticide costs ________ 

In fuel_________________ 

Labour (if any)______________ 

Other__________________ 

 

Would you contribute extra funds to continue a full Grub monitoring and damage predicative service for growers? 

 

2. Yes 2. Unsure.  3.No.  4. Would like more details 
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Would you like the Grub monitoring program to continue as a part of the HCPSL district work program? 

 

1. Yes  2. No  3. Yes, With modifications.  4. Unsure 

 

Comments 

 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________ 
 

 

 

 

 


