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SUMMARY 
 
This project addressed the issue of canegrub management in new farming systems.  Many 
cane growers are adopting or planning to adopt one or more components of ‘new farming 
systems’ – legume rotations, reduced tillage and controlled traffic – to improve the 
profitability and sustainability of their farms.  Canegrubs can be a constraint on cane 
productivity in conventional systems if not managed appropriately.  Changes to farming 
systems could have positive or negative impacts on canegrub populations and the damage 
they cause, and may require changes to management tactics. 
 
The impact of changes in farming systems on canegrub populations and on levels of 
biological control (naturally occurring canegrub pathogens such as Metarhizium in soil) was 
measured by sampling canegrubs in different systems and by experimental studies.  Efficacy 
data for insecticides were collected for greyback canegrub and several southern species by 
treating fields planted to new systems using equipment specially designed for the project.  A 
monitoring and decision-support system for southern canegrub species, particularly Childers 
canegrub, was developed by working with interested growers; we sampled their fields to 
assess grub populations, provided advice on canegrub management and then followed up 
that advice by field surveys and grower feedback. 
 
We found that canegrubs of various species can be found in legume crops grown in rotation 
with sugarcane, and cultivation before or after the legume crop will not reliably kill these 
grubs.  However, beetles preferred canefields over soybean fields for oviposition, and 
canegrubs in soybeans crops usually followed infestations in the previous sugarcane.  These 
infestations can be managed when cane is planted by applying insecticide.  This would have 
been necessary regardless of the legume rotation; in fact, the legume crop provides an 
opportunity to monitor fields for canegrubs prior to planting sugarcane. 
 
Rates of infection of greyback canegrub by known pathogens – Adelina, Metarhizium and 
Paenibacillus popilliae (milky disease) – were low in canegrubs collected during the project.  
Most canegrubs were collected from fields in the central or Burdekin regions, where rates of 
infection in conventional systems are historically low.  A trial designed to assess the effect of 
different cultivation and planting systems on Metarhizium spores was conducted in a 
greyback canegrub-infested field at Tully.  In the last ratoon crop, spores were concentrated 
in the cane rows where canegrubs aggregate.  After fallowing the field and planting back to 
cane using different planting systems, it seemed that zonal or zero cultivation before planting 
resulted in more spores in the new cane rows than conventional cultivation.  The difference 
was not statistically significant due to the great variability in spore numbers among samples, 
but is in agreement with the expected soil disturbance caused by cultivation implements. 
 
The controlled-release insecticide granules suSCon® Blue and suSCon® Maxi gave 
satisfactory control of greyback canegrub when applied between the discs of a double-disc 
opener planter.  suSCon® Maxi also gave satisfactory control of Childers canegrub when 
applied at fill-in of conventional planting furrows.  BioCane™ was not successful against 
greyback canegrub in the one trial where we obtained useful results, although we did show 
that fungicides used from a double-disc opener planter did not harm the long-term viability of 
Metarhizium spores.  Liquid imidacloprid (e.g. Confidor® Guard, Senator®) gave at least 1-
year control of some canegrub species in dual rows when applied at planting or at fill-in, or 
using coulters.  Twin coulters were slightly more effective than a single coulter for applying 
Confidor® Guard in dual rows against greyback canegrub.  Effective application rates of 
controlled-release granules and imidacloprid in dual rows were within the range currently on 
the registered labels, but recommendations to industry cannot be made until changes are 
approved by the Australian Pesticides and Veterinary Medicines Authority (APVMA). 
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Monitoring of canegrubs in southern Queensland showed that grub counts in autumn were a 
good predictor of subsequent damaging infestations in summer.  Autumn monitoring allows 
time for growers to plan for canegrub management.  Considerable interest in the monitoring 
program has been generated in the Bundaberg and Isis districts during 2005-9, and an 
SRDC-funded GGIP will attempt to further embed monitoring and decision-making 
processes in southern districts. 
 
Surveys of interested growers in central and northern Queensland at the start and end of the 
project showed that most growers did not see canegrub management as a barrier to their 
adoption of legume rotations, dual rows or double-disc opener planters.  However, only 25% 
of surveyed growers believed that there was sufficient knowledge to manage canegrubs in a 
new system as effectively as in a conventional system at project commencement, but that 
figure had increased to 43% by project completion.  There was increased adoption of wide 
bed spacings, zonal tillage and double-disc opener planters during the project, especially at 
Mackay. 
 
In summary, the project demonstrated that canegrubs can be effectively managed in 
canefields planted to new systems.  Efficacy data were collected for insecticides applied in 
new systems; these data have been summarised in reports provided to the relevant 
insecticide companies who will pursue formal registration of new use patterns with the 
APVMA.  A new monitoring system for southern canegrub species has been widely accepted 
by growers.  Guidelines for effective canegrub management in new farming systems have 
been compiled in a booklet to be distributed to interested growers and advisory staff, and a 
summary was published in the BSES Bulletin in 2010.  These results will increase the 
capacity of growers to adopt sustainable and profitable farming systems, and will enable 
better targeting of insecticides against canegrubs, so reducing crop loss and unnecessary 
insecticide use. 
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1.0 BACKGROUND 
 
Canegrubs are currently managed in conventional sugarcane cropping systems by 
application of grub control products in plant crops (controlled-release chlorpyrifos and 
imidacloprid, imidacloprid liquid and Metarhizium or BioCane™) and ratoons (imidacloprid 
liquid and cadusafos) and by cultural practices (fallowing, cultivation), with grub 
management decisions underpinned by an assessment of risk of grub infestations in fields.   
 
The so-called ‘new farming system’ that includes minimum tillage, legume fallows and 
controlled traffic, is likely to change canegrub management components.  In particular: 
 Current application recommendations for controlled-release products or BioCane™ in 

plant crops are not applicable to minimum tillage planters, and the resulting granule 
bands may be too narrow and too shallow to be effective 

 The economics of current application rates of products will be marginal in dual rows 
(a possible configuration within the new farming system if the current rate per metre 
of row is maintained 

 Breaking of canegrub population cycles in fallows by cultivation or by bare fallowing 
will not be possible 

 Rotation crops are agronomically desirable but their effect on canegrub population 
dynamics is unknown; some may encourage beetle invasion and oviposition and 
grub survival 

 The effect of widespread adoption of a new cropping system on canegrub 
management is unknown; it could be advantageous (perhaps more healthy plants will 
give grub tolerance and minimum tillage will result in more grub pathogens in soil) or 
disadvantageous (alternate crops may encourage greater beetle invasion and grub 
survival between cane crop cycles and larger root systems may provide more food 
for the pest) 

 
Where necessary, canegrub control in new systems may be addressed by: 
 Alternative products for minimum tillage planters, e.g. imidacloprid, which has some 

systemic action and is less volatile than chlorpyrifos 
 Alternative application systems, e.g. pre-plant application using special equipment 

into formed planting beds 
 Definition of minimum effective application rates for products in dual rows 
 Risk assessment guidelines for grubs in new systems 
 Greater reliance on monitoring and treatment of ratoons on a needs basis 

 
Monitoring of Childers grubs canegrubs is technically feasible (see BS77S) but farmers are 
not convinced of its reliability; this can be addressed by the participatory approach in this 
project.  Risk assessment for greyback canegrubs in current systems has been addressed 
(BSS257) and those concepts may be adapted for this project. 
 
 
2.0 OBJECTIVES 
 
This project aims to provide cost-effective canegrub management in new farming systems 
developed by the Sugar Yield Decline Joint Venture that are intended to maximise root 
health of the cane plant.  Specific objectives and the extent to which we achieved them (in 
italics) are listed below. 
 
 Assess the risk of developing damaging grub infestations in such systems 

New farming systems did not significantly increase the risk of canegrub infestations.  
Results of monitoring and field experiments showed that canegrubs may be found in 
legume rotation crops, but these grub populations usually reflected an infestation in 
the previous cane crop which would have required treatment anyway.  Canegrub 
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problems were not eliminated by cultivation, and reduced tillage helped preserve 
naturally occurring pathogens of canegrubs in the soil. 
 

 Develop guidelines to allow growers to minimise the risk of serious grub 
infestations, by integrating best management practice for canegrubs with 
agronomic best practice 
We have developed a booklet describing the effects on canegrub populations of each 
of the components of new farming systems – legume rotations, controlled traffic and 
reduced tillage – and providing guidance on how to manage canegrubs in such 
systems, including monitoring systems and appropriate use of insecticides.  The 
booklet was developed in consultation with grower groups and their feedback 
incorporated.  This booklet will be printed and distributed in 2010. 
 

 Develop, validate and implement risk assessment and monitoring tools to 
provide growers with early warning of canegrub problems in fields planted to 
the new systems 
Existing monitoring tools for greyback canegrub (as in the current GrubPlan 2007 
booklet) are applicable to ‘new’ as well as conventional systems.  A new monitoring 
system for southern canegrubs, particularly Childers canegrub, was developed during 
the project, with grub numbers being monitored in autumn so that growers can make 
timely management decisions to pre-empt damaging populations that might appear 
the following summer.  Monitoring of legume crops in order to make treatment 
decisions for the next cane crop was also done with collaborating growers.  These 
systems were implemented annually and will be continued at Isis as part of a GGIP in 
that district starting 2010. 

 
 Research and encourage registration of preventative treatments that can be 

used with precision planters in high-risk fields 
Data were collected demonstrating efficacy of suSCon® Blue, suSCon® Maxi and 
imidacloprid liquid (e.g. Confidor® Guard, Senator®) against major canegrub species 
in conjunction with double-disc opener planters and/or dual rows.  Data were 
compiled in a form suitable for submission to the Australian Pesticides and Veterinary 
Medicines Authority (APVMA) ad these reports provided to the relevant insecticide 
companies. 

 
 Promote adoption of best-management practice for canegrubs by participatory 

R&D and by traditional extension techniques using trials as demonstration 
sites 
Surveys of growers in central and northern Queensland at the start and end of the 
project showed a significant increase in the proportion of growers who believed that 
there was sufficient knowledge to manage canegrubs effectively in new farming 
systems.  Monitoring as a key to best-practice canegrub management was widely 
accepted by participating growers in southern Queensland and its adoption will be 
further developed following this project. 
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3.0 LEGUME ROTATIONS, CULTIVATION AND CANEGRUB RISK 
 

3.1 Methodology 
 

3.1.1 Monitoring observations 
 
Numbers of canegrubs were determined by sampling soybean fields or subsequent cane 
crops on an opportunistic basis.  Holes dug to count canegrubs in soybeans were of a 
similar size to those dug under cane stools.  Further details are provided under Results and 
Discussion. 
 

3.1.2 Field experiments with greyback canegrub 
 

3.1.2.1 2005 trial 
 
We established an experiment to investigate interactions between the presence of sprayed-
out cane and soybeans, and greyback canegrubs.  The grower, Russell Gibson, helped with 
trial implementation (Figure 1).  Five treatments were established with four replications in 
plots measuring 10 cane rows by 25 m long.  Two factors were combined, the old cane crop 
either cultivated (12 December 2005) or sprayed with glyphosate (7 December 2005), and 
then soybeans either planted (20 January 2006) or not, while a fifth reference treatment was 
cane allowed to ratoon (Figure 2).  Two rows of soybeans were planted into or in line with 
the old cane rows.  Soybeans could not be planted earlier than 20 January due to extremely 
dry conditions in early summer at Mackay. 
 
 

 
 

Figure 1 - Russ Gibson hoeing out old cane crop in cultivated plots, trial EC05-8 
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Figure 2 - Trial EC05-8 on 17 February 2006; right front to rear, direct-drilled 
soybeans, bare cultivated plots, ratooning cane; left front to rear, soybeans in 

cultivated ground, sprayed-out cane 
 
 
We sampled for greyback grubs on 13 April 2006, by digging a block of soil about 40 x 40 
cm x 30 cm deep.  Samples were taken directly under cane stools or soybean plants or in 
bare soil in line with the old rows.  Eight samples were taken from most plots, but in the 
sprayout-soybean treatment we took two such sets of samples, under sprayed-out cane 
stools and under soybeans while avoiding cane stools.  We calculated plot totals for analysis 
because of the many zeros in the results for individual samples.  In the sprayout-soybean 
treatment we calculated the number of grubs/8 samples as the average of the 16 samples 
taken in the plot. 
 

3.1.2.2 2007 trials 
 
Two trials were established in 2007 to assess the effect of a soybean rotation crop on 
attractiveness of fields to greyback cane beetles.  Soybeans were planted both early and 
late in each trial, direct-drilled into sprayed-out ratoon cane, with some plots containing 
sprayed-out cane without soybeans.  Two rows of soybeans were drilled into each of the old 
cane rows.  Each of the three treatments was replicated six times in plots measuring nine 
cane rows x 20 m long (Figure 3).  Planting dates are given in Table 7.  Soybean heights 
were measured on two occasions early in 2008, for 10 plants in each trial.  A small light trap 
(Figure 4) was run near EC07-7. 
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Figure 3 - Early-planted soybean plots in Trial EC07-7 
 
 

 
Figure 4 - Light trap at EC07-7 

 
 
Canegrubs were sampled in EC07-7 on 14 April 2008, by digging eight holes from the 
middle three sprayed-out cane rows in each plot.  We were unable to dig holes in EC07-8 in 
April – the ground was too hard – so the grower used his excavator to dig two holes in each 
plot and we checked the soil for canegrubs. 
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3.2 Results and Discussion 
 

3.2.1 Monitoring observations 
 

3.2.1.1 Greyback canegrub 
 
We sampled seven soybean crops in the Central region in March 2005, in fields that we 
knew had been infested with greyback canegrub in cane in 2004, by digging 20-30 holes in 
each field.  Three of these had been sampled in 2004 as part of BSS257.  Only one 
greyback canegrub was found in four fields had been cultivated before soybean planting 
(Table 1).  Considerable numbers of greyback canegrubs were found in three fields that 
been sprayed out and soybeans direct-drilled into the cane stubble.  We have previously 
found grubs in soybeans in localities under high grub pressure, and there is no doubt that 
greyback canegrubs will eat the soybean roots (Figure 5). 
 
 
Table 1 - Numbers of greyback canegrubs found in soybeans in March 2005 in fields 
where cane had been killed in 2004 by either cultivation or spraying with glyphosate; 

all fields were in the Mackay district except Borg (Plane Creek) 
 

Farm Block 
Greyback 

grubs/sample 
in cane 2004 

Month of 
cane 

destruction

Month of 
soybean 
planting 

Greyback 
grubs/sample 
in soys 2005 

Cultivation      
DeGuara (3046B) 15-1 2.85 Jul-Aug Dec-Jan 0.05 
DeGuara (3451) 26-2 na " " 0.00 

" 27-2 0.25 " " 0.00 
Lay (4222) 5-1 2.80 Sep Dec 0.00 
Spray-out      
Gibson (2481) 17-1 na Nov Dec 0.75 
Gibson (2483) 8-6 na " " 0.40 
Borg (939) 3-3 na Dec Dec 1.50 
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Figure 5 - Soybeans yellowing in a field with greyback canegrub, and pruning on the 
soybean roots 

 
 

3.2.1.2 Southern canegrub species 
 
Studies on Childers grub population recruitment and dynamics commenced at the Bingera 
SYDJV experimental site in the 2003/4 season.  It is clear from the number of first and 
second instars counted in February 2004 that Childers grub recruitment can occur in fields 
that have been sprayed out with herbicide and planted to soybean (Table 2). 
 
 

Table 2 - Numbers of Childers canegrubs in February 2004 in cane that had been 
sprayed out with herbicide and planted with soybean, sprayed out without soybean or 

allowed to ratoon 
 

Dates of operations Numbers of grubs/20 holes 
Block 

Harvest Herbicide 
Soybean 

plant 
III instars I & II instars 

Unit #4 Aug 2003 Oct 2003 Dec 2003 10 101 
Unit #5 Oct 2003 early Jan 

2004 
nil 145 85 

Unit #6 Oct 2003 no nil 106 172 
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During 2006 we monitored 19 soybean fields in close proximity to grubs in cane and/or 
planted over former grub-affected cane crops for the presence of canegrubs, both Childers 
canegrub and southern 1-year canegrub.  This allowed us to assess recruitment potential 
and risk to the future cane crop, at least for worst-case scenarios. 
 
Growers followed a range of soybean- and sugarcane-establishment routines (Table 3).  
Several, for various reasons, dropped original plans to establish dual rows on permanent 
formed beds.  However, adoption by a large proportion of growers of GPS guidance systems 
for planting and harvesting in single rows will help achieve a major cropping systems goal: 
minimising soil compaction through greater bed and machinery wheel-track integrity, thus 
extending cropping cycles. 
 
 

Table 3 - Crop establishment details for 19 monitoring fields in the Isis- Bundaberg 
region in 2006 

 

Grower 
Field 

# 
Grub 

speciesa
Soybean culture 

routine 
Subsequent cane 

routine 
A. LaRocca 4651 30A A.p Sp-out, Disc, Soys P D R 
 29A A.p Sp-out, Disc, Soys P D R 
 28A A.p Sp-out, Disc, Soys P D R 
 37A A.p Sp-out, Disc, Soys P D R 
 46-47 A.p Sp-out, Disc, Soys P D R 
A. Wessel 4034 2-3 A.p 0-cult, Soys, Spr 

cane 
P D R, GPS beds 

P. Mittelheuser 5701 13-15 A.p Disc, Soys, Spr P D R 
C. & M. Weiss 8401 2B A.p Cultivate, Soys, Spr P D R, GPS beds 
 5A A.p Cultivate, Soys, Spr P D R, GPS beds 
 17A A.p Cultivate, Soys, Spr P D R, GPS beds 
N. Kingston 4581 9A A.p Cultivate, Soys, Spr P D R, GPS beds 
N. Kingston 4582 6A&B A.p Cultivate, Soys, Spr P D R, GPS beds 
N. & P. Kelly 4481 4A A.p Cultivate, Soys, Spr P D R, dual 1.8m beds 
 9A A.p Cultivate, Soys, Spr P D R, dual 1.8m beds 
H. Bonnanno 1512 3A A.p Disc, Caloona peas D Fal 
J. Plath 2802 1A A.c Cultivate, Soys, Spr Zonal, GPS 1.8m beds 
 6A A.c Cultivate, Soys, Spr Zonal, GPS 1.8m beds 
 12A A.c Cultivate, Soys, Spr Zonal, GPS 1.8m beds 
C. Taylor, Ilgara Rd 1A A.c Sp-out, Soys D R 

Cultivate = disc & rotary hoe; Sp-out = Roundup spray; Spr = cane-selective herbicide e.g. Verdict. 
P D R = general plough, disc, rotary; Zonal = zonal cultivation of beds only. 
a A.p = Antitrogus parvulus, Childers canegrub; A.c = A. consanguineus, southern 1-year canegrub 
 
 
During autumn 2006, we sampled these 19 soybean crops to quantify the risk of infestation 
related to the soybean crop.  We also sampled 10 adjacent canefields.  In soybean fields, 
the sampling unit was a ‘sugarcane-stool equivalent’: approximately 800 mm wide x 500 mm 
long, being 2 soybean rows and 400-500 mm along the row direction.  
 
A high proportion of soybean fields established over existing infestations maintained 
significant numbers of mature 2005-generation Childers canegrubs (Table 4).  This seemed 
to be the case regardless of the level of tillage employed prior to establishing the soybeans.  
Subsequent indicators that large numbers of beetles emerged from such fields (e.g. La 
Rocca 46 & 37, and Wessel 2-3) indicate that while these survivors will not damage the 
subsequent plant cane, the beetles that emerge are likely to be a significant nucleus for 
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further infestation.  This is a significant risk factor.  Potential for damage to spring-plant is 
relatively low, but potential for initial recruitment to the next crop cycle seems high.   
 
Soybean fields with higher average populations of young ‘2006-generation’ larvae (LaRocca 
37, Wessel 2-3, Mittelheuser, Kingston 6A, Kelly 4A) were usually the ones with substantial 
evidence of ‘volunteers’ or surviving sugarcane stools.  For example, in fields 28, 29, & 30 at 
LaRocca’s, the only (6) 2006 generation grubs found in 30 samples were in the 19 samples 
containing remains of a cane stool.  Probably these sugarcane plants lured females to 
oviposit.  Other observations clearly indicate that canegrubs survive and grow on soybean 
plants, so while a pure stand of soybean is a suitable breeding ground it may not be a 
preferred oviposition site.  Conversely, soybean fields free of any evidence of sugarcane 
plants had very few larvae, often despite having neighbouring canefields with high numbers 
of larvae.  This situation seemed apparent with Plath 1A & 6A. 
 
 

Table 4 - Grub populations in soybean rotation-crops (grubs/sugarcane-stool 
equivalent) and adjacent canefields (grubs/stool) 

 
Soybean fallow Adjacent cane 

Grower Block# Sp.a 
’05 genb ’06 gen ’05 genb ’06 gen 

A. LaRocca 4651 30A A.p 1.0 0.1 - - 
 29A A.p 0.4 0 0.3 4.8 
 28A A.p 0.7 0.5 - - 
 37A A.p 0.1 2.5 - - 
 46-47 A.p 0.1 1.5 - - 
A. Wessel 4034 2-3 A.p 1.6 0.8 0 1.2 
P. Mittelheuser 5701 13-15 A.p 0 1.6 0 0.4 
C. & M. Weiss 8401 2B A.p 0.4 0.5 0 0.3 
 5A A.p 1.1 0 0.5 0.5 
 17A A.p 0.6 0.4 0 0.8 
N. Kingston 4581 9A A.p 0.3 1.9 - - 
N. Kingston 4582 6A A.p 0.7 3.0 - - 
N. & P. Kelly 4481 4A A.p 0.5 1.8 0 6.4 
 9A A.p 1.0 0.1 0 0 
H. Bonnanno 1512 3A A.p 1.3 0.4 - - 
J. Plath 2802 1A A.c na 0.2 na 5.7 
 6A A.c na 0.5 na 3.7 
 12A A.c na 0.5 na - 
C. Taylor, Ilgara Rd 1A A.c na 0.6 na - 

a A.p = Antitrogus parvulus, Childers canegrub; A.c = A. consanguineus, southern 1-year canegrub. 
b Not applicable to A. consanguineus (one-year life cycle) 
 
 
Sampling data from 10 canefields adjacent to soybean fields (Table 4) generally support the 
contention that both Childers and southern 1-year beetles prefer canefields over soybean 
fields for oviposition. 
 
Another observation also indicates cultivation of a ploughout field, or to establish sugarcane 
in spring, does not reliably eradicate large larvae or pupae.  The site of ES06-10, a trial site 
at Anderson’s in South Isis, had been ploughed out in February 2006 and bare-fallowed in 
response to high grub numbers (>10 third instars /stool) detected in the previous third ratoon 
through the monitoring program.  Large numbers of beetles emerged from the field (>10 
emergence holes visible per 10 m interspace on 14 November 2006), indicating the (late) 
vigorous cultivation and fallowing practice had failed to eliminate the carryover third instars. 
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Of the 19 soybean fields monitored in autumn 2006, 18 were planted in spring 2006 with 
insecticide applied for canegrub control.  For five fields which had signs of grubs in the 
soybeans and were sampled again in 2007 (LaRocca 46-47, Wessel Block 2-3, Kelly 9A, 
Plath 12A, Taylor 1A), this has proved to be a good decision.  There were either grubs 
present in untreated control plots in those fields (at insecticide trial sites), or in adjacent 
canefields.  For another 14 of the fields, not sampled, there are neighbouring infested fields, 
inferring a high local risk from flying beetles.  
 
Monitoring in relation to the risk of infestation associated with soybean crops was discussed 
with the growers early in 2007.  Those in sandy soil prone to southern one-year grubs were 
particularly interested in the 2006 sampling result.  One grower (Plath, Farnsfield Rd) 
established his own experiment to explore the relative merit of minimum tillage or 
conventional tillage in establishing his 2007 soybean crop.  We subsequently sampled three 
adjacent fields with differing preparations for soybean crops, plus adjacent cane.  There was 
little difference in numbers of canegrubs (mostly L. negatoria) in soybeans between fully 
cultivated and minimum-tillage situations (Table 5).  However, soybeans in the minimum-
tillage fields established poorly and yielded far less than the cultivated field.  Conversely 
adjacent 2006 spring-plant cane (following soybeans) had attracted far more beetles (as 
evidenced by a greater number of grubs).  
 
 
Table 5 - Numbers of canegrubs (mostly Lepidiota negatoria) in soybean or sugarcane 

crops 
 

Soybean 

 
Fully-tilled 

Min-till, 
no 

volunteers 

Min-till, cane 
volunteers 

Adjacent cane, 
planted 2006 
after soybean 

fallow 
grubs/stool* ± SE 0.9 ± 0.4 0.4 ± 0.16 0.7 ± 0.4 2.8 ± 0.5 

* or stool-equivalent area 0.8 m wide x 0.5 m along row. 
 
 
In spring 2007 there was a situation (Wessel blocks 4&5) where, following plough-out by 
intensive cultivation of an infested and moderately damaged third ratoon, the soybean 
rotation crop recruited or acquired sufficient canegrubs belonging to the 2007 generation to 
cause obvious damage to the current spring-planted sugarcane crop. 
 

3.2.2 Field experiments with greyback canegrub 
 

3.2.2.1 2005 trial 
 
Numbers of greyback canegrubs in April differed significantly among five treatments by the 
Friedman 2-way non-parametric ANOVA (P = 0.019): many more grubs were present under 
ratooning sugarcane than in cultivated or sprayed-out plots with or without soybeans (Table 
6).  Omitting the ratooning sugarcane treatment, there was no significant difference among 
the remaining four treatments (P = 0.23). 
 
Parametric analysis of variance was carried out on the factorial combination of cultivation 
and soybean treatments after transformation of grub counts/8 samples as x0.44.  Using the 
result of samples taken under sprayed cane stools for the sprayout-soybean treatment, there 
were significantly more grubs in sprayed-out plots than in cultivated plots in the factorial 
analysis (P = 0.046); soybean and soybean*cultivation terms were not significant (P > 0.05) 
(Table 6).  However, no factors were significant if the analysis used grub counts under 
soybeans or the average of cane stool and soybean counts in the sprayout-soybean 
treatment. 
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Table 6 - Numbers of greyback canegrubs in April 2006 in plots with and without 
sprayed out cane and soybeans, or with ratooning cane, in trial EC05-8 

 
Treatment Sample Grubs/8 samples ± SE 
Cultivated  0.0 ± 0.0 
Cultivated, soys  0.3 ± 0.3 
Sprayout  0.8 ± 0.5 
Sprayout, soys Under cane 1.8 ± 0.9 
 Under soys 0.3 ± 0.3 
 Average 1.0 ± 0.4 
Ratoon  20.3 ± 2.7 

 
 
The most plausible interpretation of the results is that ratooning cane was more attractive to 
ovipositing beetles than any of the other treatments.  In terms of establishing grub 
populations that might pose a recruitment risk to the following cane crop, these results 
suggest that the presence of ratooning cane over summer, as in a future ploughout-replant 
field, is likely to have a much greater effect on risk than having a fallow, even if that fallow 
contains sprayed out stools or soybeans. 
 
However, the attractiveness of soybeans was still uncertain after this trial, as their late 
planting meant that the crop would have been small or not even planted when many beetles 
were flying.  Time of harvest and spraying may influence the attractiveness to beetles of 
sprayed-out cane.  There was some evidence that sprayed-out cane stools may have a 
greater influence on grub numbers than soybeans.  Future experiments should have 
soybeans in place before beetle flights, and more than one time of soybean planting should 
be considered.  In addition, the ratooning cane treatment should be omitted from future 
experiments, as the overwhelming attractiveness of live cane plants to beetles in trial EC05-
8 may have been responsible for the low grub numbers found in other treatments. 
 
 

3.2.2.2 2007 trials 
 
There was a significant difference in the height of the early-planted and late-planted 
soybeans in each trial in January and February (Table 7, P < 0.001 by two-sample t-test). 
 
The light trap at EC07-7 was found to be malfunctioning on 3 January 2008 so no beetle 
counts are available prior to that date.  However, beetles were subsequently collected in the 
trap until 5 March with the greatest daily catch of 73 beetles recorded during the 4-day 
period 3-7 January (Figure 6).  Therefore, beetles were flying at a time when soybeans had 
established and when there was a height difference between the early- and late-planted 
crops (compare with Table 7). 
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Figure 6 - Average daily catch of greyback cane beetles in a light trap near Trial EC07-

7, plotted against the date on which the trap was cleared 
 
 
A total of 5 second-instar and 13 third-instar greyback canegrubs were recorded in EC07-7 
in April 2008, all in plots containing soybeans.  Totals per plot were transformed to the power 
0.44 before analysis of variance.  Equality of variance could not be tested because of the 
zero variance in the non-soybean treatment.  Transformed numbers of greyback canegrubs 
did not differ significantly among treatments (P = 0.19) (Table 7). 

 
 

Table 7 - Details and results of two trials measuring the effect of soybean crops on 
establishment of greyback canegrubs 

 
 Early plant Late plant No soybeans 
EC07-7 (Ward)    
Planting date 28 November 19 December na 
Ht. 9/1/2008 (cm) 30 9 - 
Ht. 22/2/2008 (cm) 91 54 - 
Canegrubs/8 holes (± SE) 2.3 ± 1.5 0.7 ± 0.5 0.0 ± 0.0 
EC07-8 (Said)    
Planting date 6 December 19 December na 
Ht. 9/1/2008 (cm) 20 6 - 
Ht. 22/2/2008 (cm) 78 61 - 
Canegrubs/2 excavations 0 0 0 

 
 
We were forced to use the grower’s excavator to sample EC07-8 because of the extremely 
hard ground, but we found no canegrubs found in the excavated soil. 
 
Results from the one infested trial again demonstrate that greyback canegrubs can be found 
in association with soybean crops and sprayed-out ratoon cane.  Numbers of canegrubs 
appeared to be highest in early-planted soybeans and none were found in plots containing 
only sprayed-out cane.  However, because of low numbers of grubs and uneven infestation 
in the trial, we were unable to show any significant difference among treatments. 
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3.3 Conclusions 
 
 Canegrubs with both 1- and 2-year life cycles, including greyback and southern 1-

year canegrubs (1-year species) and Childers and negatoria canegrubs (2-year 
species), may be found in soybean crops 

 For the 2-year species, canegrubs in soybean crops may include both newly 
recruited larvae plus larvae surviving into their second year 

 Canegrubs will eat soybean roots 
 Canegrubs (greyback, Childers, southern 1-year) prefer canefields over soybean 

fields for oviposition 
 Cane volunteers or sprayed-out cane stools may encourage recruitment into soybean 

fields 
 Cultivation of a ploughout field, or to establish sugarcane in spring, does not reliably 

eradicate large canegrub larvae or pupae 
 
 
4.0 REDUCED TILLAGE AND METARHIZIUM 
 

4.1 Methodology 
 
An experiment (EC06-3) was established in 2006 at BSES Tully (block 26B) to determine the 
effect of different pre-plant cultivation and planting systems on the carry-over of Metarhizium 
between crop cycles.  This field was chosen as it had high levels of Metarhizium infection of 
greyback canegrubs each year since 2003 (Table 8). 
 
 

Table 8 - Annual greyback canegrub density and grub mortality due to pathogens in 
block 26B on Tully SES 2003-6 

 
 2003 2004 2005 2006 
Ratoon age 2 3 4 5 
Grubs/stool 0.15 0.70 0.75 0.30 
No. grubs examined 9 4 12 5 
Adelina (%) 0 0 0 0 
Metarhizium (%) 33 25 42 40 

 
Four treatments were implemented, each replicated four times: 

1. Conventional tillage to prepare a seedbed, conventional planter 
2. Zonal tillage (in the row only), conventional planter 
3. Zonal tillage, double-disc opener planter (single row) 
4. Zero tillage, double-disc opener planter 

 
Plots were five or six rows wide by 40 m long with a 6 m gap between plots, in a randomised 
complete block design with four replicates. 
 
The old ratoon crop was sprayed with glyphosate (Roundup PowerMax 6 L/ha) on 1 October 
2006.  Soybean was direct-drilled across the whole field on 1 November 2006 (Leichhardt, 
50 kg seed/ha); soybean plants were dead due to flooding in February 2007.  Herbicides for 
weed control during the break from cane were sprayed on 25 October 2006 (2,4-D + 
Atrazine), 6 December 2006 (Spinnaker), 17 April 2007 (Roundup PowerMax) and 9 July 
2007 (paraquat/diquat + 2,4-D).  Plots were cultivated on 31 July-1 August 2007 to a depth 
of about 300 mm as follows: 
 conventional: offset discs, ripper/rotary, offset discs, ripper/rotary 
 zonal: rotary, ripper/grubber, rotary, in a 76 cm-wide band over row 
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Cane (Q200A) was planted using either a conventional (HBM) or double-disc opener planter 
on 6 August 2007, at a row spacing of 1.52 m, the same as in the previous crop cycle.  
Lorsban and Shirtan were applied at planting followed by pre-emergent herbicide (Gesapax 
Combi) on 21 August. 
 
Soil samples for counting Metarhizium spores were collected by auger to 300 mm depth.  
Samples were collected before the old ratoon was sprayed out, during the break before any 
cultivation, and in the young first ratoon.  Samples were collected from rows 2-4 or 2-5 in 
each plot, at least 10 m in from the plot ends.  The first sample was collected on 28 
September 2006 from four holes in the row midline in each plot and with additional samples 
collected at 250, 500 and 750 mm from the row midline in four plots.  The second sample 
was collected on 19 July 2007, with samples taken at three lateral positions relative to the 
row midline, 0 (Row centre), 375 mm (Shoulder) and 750 mm (Interrow centre), and at two 
depth ranges, 0-150 mm and 150-300 mm, with four such samples per plot.  The third 
sample was collected on 28 October 2008 using the same system as in 2007 but with eight 
samples per plot.  Combined samples from each plot were air-dried if necessary to make soil 
friable (but still moist), pushed through a 5 mm sieve and mixed.  Duplicate subsamples 
were diluted and plated onto selective medium, three plates per subsample, and numbers of 
colony-forming units were counted.  Spore counts required transformation before statistical 
analysis, as variance increased with the mean.  Several transformations were evaluated, the 
most successful being log (spores x 103/g + 1) and (spores x 103/g)0.25.  The latter was 
derived from the slope (b) of Taylor’s power law, 1-b/2, using an average value of b of 1.5 
calculated from the mean-variance relationships reported by Sallam et al. (2007) 1 for each 
of four depth ranges covering 0-400 mm.  We used the log transformation for the ANOVAs 
reported later. 
 
Soil samples for counting spores of Pachymetra were extracted using a core sampler to 300 
mm depth.  Cores were extracted at 150 mm intervals from the centre of the row (0 mm) to 
the centre of the interrow (750 mm), and each core was split into depth increments of 100 
mm.  Three such samples were taken from each of two replicates of each treatment. 
 
Crop yields in 2008 and 2009 were measured in two or three rows per plot using a 
commercial harvester and weighing machine and six-stalk samples were collected for 
measurement of CCS.  After the plant crop harvest, the depth of covering soil was measured 
to the top of one billet in each of three rows in each plot. 
 
 

4.2 Results and Discussion 
 

4.2.1  Metarhizium 
 
Concentrations of Metarhizium spores in the rows to 300 mm depth varied considerably 
between plots in the old ratoon in September 2006, with a range of 15-379 x 103/g oven-dry 
soil (mean = 119 x 103/g).  Spores were concentrated in the row and levels fell away in the 
interrows (Figure 7). 
 

                                                 
1 Sallam, MN, McAvoy, CA, Samson, PR and Bull, JJ (2007)  Soil sampling for Metarhizium anisopliae 
spores in Queensland sugarcane fields.  BioControl 52, 491-505. 
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Figure 7 - Numbers of Metarhizium spores in soil samples collected from trial EC06-3 

at different distances from the row midline on 28 September 2006 in the old ratoon 
crop before cultivation 

 
 
Numbers of Metarhizium spores in samples collected in July 2007, after the soybean fallow 
crop had died but before cultivation, differed significantly among lateral positions and depths 
but with no interaction (P = <0.001, 0.019 and 0.44, respectively, by ANOVA).  Spore counts 
did not differ significantly between Row and Shoulder positions but both had significantly 
more spores than the middle of the interrow; more spores were found within 150 mm of the 
surface than from 150-300 mm (Figure 8). 
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Figure 8 - Numbers of Metarhizium spores measured in samples from trial EC06-3 on 
19 July 2007, at three lateral positions (Row = row midline, Shoulder = 375 mm from 
row midline, Interrow = midway between rows) and two depths, following a direct-

drilled soybean crop 
 
 
Numbers of spores in samples collected in July 2007 were much lower than had been 
recorded in September 2006, with a mean in the row-centre position of 32 x 103/g.  Some 
decline would have been expected with time, and it is also possible that sampling in 2006 in 
the old ratoon crop may have been concentrated near cane stools, whereas old stools were 
not visible in 2007.  Of greater concern is that there was no relationship between the 
numbers of spores recorded from individual plots on the two occasions (Figure 9).  This 
could have been due to sampling error, so eight subsamples were taken from each position 
on the next sampling occasion. 
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Figure 9 - Average numbers of Metarhizium spores recorded from the row midline 
(depth 0-300 mm) in each of 16 plots in trial EC06-3 in September 2006, in the old 

ratoon crop, and July 2007, after direct-drilled soybeans 
 
 
For counts of Metarhizium spores in October 2008 (Figure 10), it seemed that conventional 
cultivation and planting resulted in a lateral re-distribution of spores such that levels were 
more even across the row and interrow, particularly at 0-150 mm depth (compare with Figure 
8 before cultivation), whereas zonal tillage (with conventional planter) and zero tillage 
maintained the strong difference between row and interrow seen during the fallow.  
However, the analysis of variance indicated no significant effect of treatment (P = 0.61), with 
all 2- and 3-way interaction terms not significant (P > 0.05), but significant effects of lateral 
position (P < 0.001) and depth (P = 0.012). 
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Figure 10 - Numbers of Metarhizium spores measured in samples from trial EC06-3 on 

28 October 2008, at three lateral positions (Row = row midline, Shoulder = 375 mm 
from row midline, Interrow = midway between rows) and two depths, following 

different cultivations and planters 
 
 
The average number of Metarhizium spores was calculated for each plot by combining 
results for the samples from the six combinations of lateral position and depth.  These 
averages (log-transformed) did not differ significantly among cultivation/planting treatments 
either when analysed alone or when spore numbers in each plot in 2007 were included as a 
covariate (Table 9).  A row-average number of Metarhizium spores was similarly calculated 
by combining results for the two depths within the row only; these averages also did not 
differ significantly among treatments when used alone or when row counts for either 2007 or 
2006 were included as covariates (Table 9). 

 
 

Table 9 - Numbers of Metarhizium spores measured in samples from trial EC06-3 in 
2007 before cultivation and in 2008 in the young first ratoon following different 

cultivations and planters 
 

Plot average 
log(spores/g x 103+1)±SE 

Row average 
log(spores/g x 103+1)±SE Cultivation Planter 

2007 2008 2007 2008 
Conventional Conventional 1.10 ± 0.25 1.20 ± 0.10 1.23 ± 0.37 1.32 ± 0.10 
Zonal Conventional 0.74 ± 0.17 1.34 ± 0.23 1.00 ± 0.20 1.51 ± 0.33 
Zonal DD opener 1.35 ± 0.19 1.37 ± 0.09 1.62 ± 0.17 1.46 ± 0.11 
Zero DD opener 1.28 ± 0.09 1.36 ± 0.13 1.11 ± 0.21 1.61 ± 0.15 
P   0.82  0.61 
P1   0.82  0.48 
P2     0.39 
1 With 2007 values included as covariate 
2 With 2006 values included as covariate (2006 data available for rows only) 
 
 

4.2.2  Pachymetra 
 
Before any cultivation, Pachymetra spores were concentrated in the cane rows and were in 
greatest numbers in the 0-100 mm depth range (Figure 11).  In the new crop, spore 
distribution with zero cultivation was similar to that before planting but overall spore numbers 
were lower (Figure 11).  Zonal cultivation resulted in reduced numbers of spores at 0-100 
mm depth in the row compared with zero cultivation.  Conventional cultivation resulted in 
reduced spore counts in the 0-100 mm and 100-200 mm depth ranges at distances up to 
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300-450 mm from the row midline and increased spore counts in the interrow.  Numbers of 
spores below 200 mm appeared unaffected by cultivation. 
 
 

 
 
Figure 11 - Numbers of Pachymetra spores measured in samples from trial EC06-3 at 

six lateral positions and three depths, before and after cultivation treatments 
following a direct-drilled soybean crop 

 
 

4.2.3 Crop establishment and yields 
 
Crop establishment was good in all plots (Figure 12). 
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Figure 12 - Trial EC06-3 at Tully after cane planting in 2007; treatments applied to 
plots in foreground are (left) zonal tillage with conventional planter and (right) zero-

tillage with double-disc opener planter 
 
 
The crop was harvested on 23 September 2008.  Yields did not differ significantly among 
treatments (Table 10). 
 
 
Table 10 - Plant crop yields of trial EC06-3 in 2008 following different cultivations and 

planters 
 

Harvest yield ± SE 
Cultivation Planter 

Cane/ha (t) CCS Sugar/ha (t) 
Conventional Conventional 107 ± 5 17.1 ± 0.2 18.4 ± 0.9 
Zonal Conventional 106 ± 9 17.0 ± 0.1 18.1 ± 1.5 
Zonal DD opener 107 ± 10 17.2 ± 0.4 18.6 ± 2.1 
Zero DD opener 101 ± 5 16.8 ± 0.3 17.1 ± 1.1 
P  0.85 0.80 0.81 

 
 
Cane had lodged severely by April 2008 in plots planted with the double-disc opener planter.  
Soil cover over billets in these plots, as measured after harvest, was about half that of plots 
planted conventionally – average depths were: conventional cultivation and planter, 212 mm; 
zonal tillage and conventional planter, 197 mm; zonal tillage and double-disc opener planter, 
110 mm; zero tillage and double-disc opener planter, 88 mm.  Presumably the shallow 
planting depth with the double-disc opener planter was responsible for the lodging seen in 
these treatments under the environmental conditions prevailing in this field at Tully.  
Although there was no significant difference in plant crop yields among treatments, ratooning 
was poor in plots planted with the double-disc opener planter with many gaps apparent 
(Figure 13).  The reduction in the stand of cane due to stool removal during harvest of the 
lodged plant crops was reflected in significant cane and sugar yield reductions in the double-
disc opener treatments at the first ratoon harvest (Table 11).   
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Figure 13 - Trial EC06-3 at Tully after harvest in 2008; treatments applied to plots were 
(left) zero-tillage with double-disc opener planter, and (right) conventional cultivation 

and planter 
 
 
 

Table 11 - First ratoon crop yields of trial EC06-3 in 2009 following different 
cultivations and planters 

 
Harvest yield ± SE 

Cultivation Planter 
Cane/ha (t) CCS Sugar/ha (t) 

Conventional Conventional 90.5 17.5 15.8 
Zonal Conventional 96.1 17.0 16.4 
Zonal DD opener 81.6 17.4 14.1 
Zero DD opener 69.4 17.5 12.2 
lsd  14.2 ns 2.3 

 
 
Agronomic results of this trial, including effects of planting system on lodging, nutrient uptake 
by plants and nutrient distribution in soil, is presented as Hurney and Skocaj (2010)2. 
 

                                                 
2 Hurney, A.P. and Skocaj, D.M. (2010)  Assessment and possible adaption of the double-disc opener 
planter technique in the Wet Tropics. Proc. Aust. Soc. Sugar Cane Technol. 32, 110-118. 
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4.3 Conclusions 
 
 Metarhizium spores were concentrated in the cane rows in the old ratoon crop, and 

were more numerous in the top 150 mm of soil than in the next 150 mm 
 After a break from cane of about 12 months, the distribution of spores in the new 

crop (measured following the plant crop harvest) was similar to the old crop, 
presumably because the new and old rows coincided 

 It appeared that zonal and zero cultivation before planting resulted in more spores in 
the row than conventional cultivation, but the difference was not statistically 
significant 

 Pachymetra spores were also more numerous in the rows and at shallow depth in the 
old crop; numbers in the new rows were much greater following zero tillage 
compared with conventional cultivation 

 Yield of the plant crop was unaffected by the four different cultivation/planting 
treatments, but lodging before harvest and stool loss at harvest was much greater in 
plots planted with the double-disc opener planter, presumably because billets were 
shallower compared with the conventional planter, resulting in reduced first-ratoon 
yields 

 
 
5.0 INSECTICIDES FOR NEW PLANTING CONFIGURATIONS 
 

5.1 Current registrations 
 
The products tested in this project have existing registrations against the three main target 
canegrub species in conventional planting systems as follows: 
 
suSCon® Blue (plant crops only) (140 g/kg chlorpyrifos in a controlled-release granule) 
Greyback canegrub 21 kg/ha or 315 g/100 m row for 1 year control 
Childers canegrub and southern one-year canegrub  
 21 kg/ha or 315 g/100 m row for 3 year control  
 
suSCon® Plus (plant crops only) (75 g/kg chlorpyrifos in a controlled-release granule) 
Greyback canegrub 40 kg/ha or 600 g/100 m row for 1 year control 
Childers canegrub and southern one-year canegrub  
 40 kg/ha or 600 g/100 m row for 3 year control 
 
suSCon® Maxi (plant crops only) (50 g/kg imidacloprid in a controlled-release granule) 
Greyback canegrub 10 or 15 kg/ha, or 150 or 225 g/100 m row, for up to 2 years 

protection from root damage 
Childers canegrub 10 kg/ha or 150 g/100 m row for 3 year protection from root 

damage 
 
BioCane™ (plant crops only) (2 x 109 spores/g Metarhizium on rice grains) 
Greyback canegrub) 33 kg/ha or 500 g/100 m row 
  
(All of these granular products to be applied in a band 15-20 cm wide across the centre of 
the row and covered by 15-20 cm of compacted soil once the row is finished.) 
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Confidor® Guard (plant crops) (350 g/L imidacloprid as a suspension concentrate) 
Greyback canegrub 
 Low pest pressure 11 mL/100 m row (≡ 0.72 L/ha for single row cane with 1.52 m 

spacing between rows) 
 Moderate-high pressure 16-22 mL/100 m cane row (≡ 1.05-1.44 L/ha for single row 

cane with 1.52 m spacing between rows) 
 11-16 mL/100 m row (≡ 0.72-1.05 L/ha for single row cane with 

1.52 m spacing between rows) 
 
Confidor® Guard (ratoon crops) 
 Greyback canegrub 16-22 mL/100 m row (≡ 1.05-1.44 L/ha for single row cane with 

1.52 m spacing between rows) 
 Childers canegrub and southern one-year canegrub 
 11-16 mL/100 m row (≡ 0.72-1.05 L/ha for single row cane with 

1.52 m spacing between rows) 
 
The use of minimum tillage planters, operating with double discs rather than conventional 
planter boards, and planting in dual rows may impact on the efficacy of current registrations: 
 Application of insecticide granules during planting with a minimum tillage planter 

creates a granule band which is much narrower and sometimes shallower than 
currently recommended for suSCon® insecticides or BioCane™.  Usually there is little 
or no furrow left after planting, so post-plant application of granules is not an option. 

 Dual rows have more row metres of cane than a conventional system, e.g. 11,111 for 
dual rows with beds 1.8 m apart compared with 6,667 for single rows on beds 1.5 m 
apart.  This may require a higher application rate if each of the duals is independent 
of the other, but this is currently unknown.  In addition, it is not known whether a dual-
row bed can be effectively treated with liquid insecticides such as Confidor® Guard 
using a single coulter, or whether two coulters are needed, one for each dual. 

 
 

5.2 Methodology 
 

5.2.1 Establishment of efficacy trials 
 
Efficacy trials were established against greyback canegrub and several southern species 
(mainly Childers canegrub but also southern one-year and noxia canegrubs) as summarised 
in Table 12. 
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Table 12 - Details of trials to develop treatment recommendations for use with double-
disc opener planters and/or dual rows 

 

Application system 
Trial 
code 

Farm Region Rows Productsa

Greyback      
Fill-in EA03-4 Marchesini Burdekin Dual P,M 
Disc-planter EC05-1 Walsh Burdekin Single P,M,G 
Disc-planter EC05-2 Shoyer Burdekin Single P,M,G 
Disc-planter EC05-3 Russo Herbert Single B,M,G 
Disc-planter EC05-4 Garnham Plane Ck Dual B,M,G 
Disc-planter EC05-5 Borg Plane Ck Dual B,M,G 
Disc-planter EC05-6 Creber Plane Ck Dual B,M,G 
Disc-planter EC06-2 Sluggett Plane Ck Dual Bi,B,M,G 
Disc-planter EC06-5 Guy Proserpine Dual Bi,B,M,G 
Disc-planter EC07-1 Altman Proserpine Dual B,M,G 
Disc-planter EC07-2 Considine Proserpine Dual B,M,G 
Disc-planter + coulters EC09-1 Langdon Plane Ck Dual B,M,G 
Pre-plant + disc-planter EC06-1 Walsh Burdekin Dual Bi,M 
Coulters EC04-8 Borg Plane Ck Dual M,G 
Coulters EC05-9 Walsh Burdekin Dual M,G 
Coulters EC05-10 Pedersen Plane Ck Dual M,G 
Coulters EC06-8 Pedersen Plane Ck Dual M,G 
Coulters EC06-13 Guy Proserpine Dual M,G 
Childers      
Disc-planter ES05-4 Bingera Bundaberg Dual P,M,G 
Disc-planter ES05-5 Bingera Bundaberg Dual P,M,G 
Fill-in ES06-10 Anderson Isis Dual P,M,G 
Coulters ES06-8 Kelly Cordalba Dual M,G,S 
Coulters ES06-12 Bingera Bundaberg Dual M,G 
Others      
Disc-planter ES05-6 Ambel Bundaberg Dual P,M,G 
Coulters ES06-11 Ambel Bundaberg Dual M,G 

a B=suSCon® Blue; P=suSCon® Plus; M=suSCon® Maxi; G=Confidor® Guard; S=Senator®; 
Bi=BioCane™. 
 
 
At the beginning of the project in 2004, tractor-mounted application equipment consisted of 
chain-driven granule boxes with application rates that could be varied step-wise by changing 
cogs, and a single liquid tank with no option for varying rates (Figure 14).  The chain-driven 
boxes were unsuitable for mounting on a sugarcane planter. 
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Figure 14 - Equipment available for trials in 2004; chain-driven granule boxes (top) 
and liquid tank driven by PTO-pump (bottom) 

 
 
A double-disc opener planter does not leave a substantial furrow after planting (e.g. Figure 
20), so realistic testing of products requires that they be applied at planting rather than into 
the furrow at fill-in as is commonly done in trials using conventional planters.  We developed 
equipment that allows us to deliver two different granular products at varying rates during 
planting.  An electric motor drives either one (or both) of two Microband granule applicators 
depending on the position of a pair of sliding collars (Figure 15).  The speed of rotation of the 
applicator shafts is controlled by a digital potentiometer and monitored by a tachometer 
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(Figure 15).  The boxes contain different types of fluted rotors depending on the products 
being applied.  This equipment can also be mounted on a toolbar to apply granules behind 
coulters.  It was used for trials from 2005 onwards. 
 
 

 
Figure 15 - Electric motor driving a pair of Microband boxes (on left) and control panel 

with tachometer and potentiometer 
 
 
Rate of product delivery was set according to desired application rate and tractor speed.  
There was good linearity between the speed of shaft rotation (rpm) and rate of product 
delivery, and between potentiometer setting and rpm (Figure 16).  The relationship between 
rpm and product delivery rate varied slightly on different occasions and the relationship 
between potentiometer setting and rpm varied considerably depending on load and battery 
charge.  These factors were readily compensated by checking calibrations before each trial 
and altering potentiometer settings according to the digital rpm read-out throughout the day. 
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Figure 16 - Calibration charts for suSCon® Blue and suSCon® Maxi/Confidor® CR 

using electrically driven Microband granule boxes 
 
 
In 2005, Confidor® Guard was applied with equipment on loan from Bayer CropScience, 
comprising airtight canisters using compressed air as the propellant.  Appropriate dilutions 
were made up for each application rate of Confidor® Guard, depending on flow rate and 
tractor speed.  For 2006, we designed and built a new pressurised system for Confidor® 
Guard application (Figure 17).  Fine spray lines (4 mm i.d.) were used to minimise the 
volume of liquid wasted when flushing lines between treatments. 
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Figure 17 - Pressurised-canister system constructed by Tim Staier, BSES Limited, to 

apply different concentrations of liquid insecticides 
 
 
For at-planting treatments, application equipment was mounted on a BSES whole-stick, 
double-disc opener planter.  The outlets for granular products, Confidor® Guard and, where 
applicable, Talstar for wireworm control, were positioned between the discs of the planter 
(Figure 18).  Confidor® Guard was applied in a vertical stream from a simple orifice while 
Talstar was applied from an angled fan nozzle.  In most cases we not only planted the cane 
(Figure 19) but also cut plants by hand, as most growers did not have a plant cutter.  We 
obtained good plant establishment in all trials (e.g. Figure 20).  

 
Figure 18 - Outlets for (a) granules, (b) Confidor® Guard, and (c) Talstar on the BSES 

double-disc opener planter 

a 

b 

c
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Figure 19 - Planting trial EC05-2 
 

 
Figure 20 - Trial EC05-4 on 27 April 2005, just after planting (top left) and on 3 June 

(top right) and 2 August 2005 (bottom)
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For coulter treatment of cane in new farming systems, we focussed on dual rows (Figure 21) 
as treatment of single rows is little different from similar treatment in conventional systems.  
Treatments we investigated were formulations of the systemic insecticide imidacloprid: 
 suSCon® Maxi (controlled-release granules) applied behind twin coulters 400-500 

mm apart; 
 Confidor® Guard (imidacloprid suspension concentrate) applied behind twin coulters 

or a single coulter. 
 
We believed that a single coulter between the dual rows might give satisfactory results with 
the liquid imidacloprid insecticide, but was unlikely to do so with the controlled-release 
imidacloprid granules.  We also believed that the purely contact grub control products – 
suSCon® Blue and BioCane™ – would be less effective through this application system and 
so they were not tested. 
 

 
 
Figure 21 - Coulter implement used to treat dual rows in 2006 trials (photo shows set-

up for a single coulter) 
 
 
It proved extremely difficult to find untreated dual-row ratoon crops in areas with a 
reasonable likelihood of greyback canegrub attack.  Therefore, we conducted a number of 
trials using coulters in untreated plant crops after hilling-up, as well as ratoon crops.  
 
We measured quantities of granular and liquid products at the start and end of each trial.  
Over-use was mostly expected, as product flow was often tested at the start of plots, while 
some liquid was retained in spray lines. 
 
 

5.2.2 BioCane™ applied pre-planting 
 
A trial was established to evaluate a potentially useful system for treating planting beds with 
BioCane™, which we thought might not be effective in the narrow bands produced from the 
double-disc opener planter.  Treatments were applied as listed in Table 13, with cane 
planted in beds in dual rows 500 mm apart.  The pre-plant treatments were applied on 11 
May 2006, with the spray nozzles about 200 mm deep and the tine legs 500 mm apart 
(Figure 22).  The remaining treatments were applied during planting the next day, as 
described in the previous section.  Use of the diluted liquid formulation was greater than 
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expected (Table 13), probably because of the need to flush the spray lines between each 
plot.  Use of BioCane™ granules and suSCon® Maxi was very close to expectation.  The 
fungicide Sportak was sprayed onto the billets during planting, mixed at 40 mL/200 L of 
spray; rate of use of the diluted mixture was about 700 L/ha.  The insecticide Talstar was 
also applied during planting for wireworm control, at 11.2 mL/100 m bed (0.6 L/ha). 
 
 

Table 13 - Treatments in a trial of two formulations of BioCane™ in a dual-row 
minimum-tillage planting system (EC06-1) 

 

Product a 
Time of 

application

Rate/100 
m bed 

(g or mL)

Rate/ha 
(kg or L) 

Under-
/over-use 
of product 

BioCane™ liquid Pre-plant 750 42 +26% 
BioCane™ liquid Pre-plant 1250 69 +26% 
BioCane™ liquid At-plant 750 42 +6% 
BioCane™ liquid At-plant 1250 69 +9% 
BioCane™ 
granules At-plant 

600 33 

BioCane™ 
granules At-plant 

1000 55 
+4% 

suSCon® Maxi At-plant 300 16.7 -4% 
Untreated - - - - 

a BioCane™ formulations were conventional granules and a liquid formulation in oil, with 
respective spore concentrations of 2 x 109/g and 1.6 x 109/mL; application rates of each were 
intended to give the same number of spores/100 m of bed. 
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Figure 22 - Implement used to apply horizontal bands of BioCane™ liquid formulation 

before planting dual rows: (a) tine legs rear view; (b) close up of spray nozzle; (c) 
implement with Martin Walsh, grower, Home Hill; (d) finished pre-plant application 

 
 
We sampled soil for Metarhizium spores on 27 July 2006, by exposing the top of the billets 
and collecting a layer of soil from beside the billets from about the top to the bottom.  Six 
such samples were collected from one row in each of the six beds within a plot, combined, 
mixed and subsampled.  We sampled one replicate of the at-planting BioCane™ treatments 
and untreated controls; the pre-plant treatments were not sampled due to uncertainty 
regarding depth of the treated band.  Soil samples were suspended in water, plated and 
Metarhizium colonies counted. 
 
 

5.2.3 Design, sampling and analysis of efficacy trials 
 
Trials were established as randomised complete block designs with five replications, using 
plots measuring at least 4 beds wide by 13-20 m in length. 
 
Canegrubs were counted in a block of soil of about 40 cm x 40 cm x 30 cm deep beneath 
single stools.  In dual-row beds the sample was taken from under one stool in either of the 
rows.  Usually four stools were dug per plot, one from each of four rows (or beds), with 
additional samples dug from the middle two beds when more than four samples were 
required.  Untreated plots were sampled first, with treated plots being sampled subsequently 

a

c d

b
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depending on the infestation level.  Usually the untreated plots were re-sampled when full 
sampling was carried out. 
 
Yields were mostly measured using a commercial harvester and weighing machine.  Sugar 
content was measured in a six-stalk sample from each plot, by either chemical analysis or 
near-infrared (NIR) spectroscopy. 
 
Results were analysed by two-way analysis of variance with means separated by the least-
significant-difference test when ANOVAs indicated a significant effect (P < 0.05), using 
Statistix 7, 8 or 9.  Counts of canegrubs, either under individual stools or summed for each 
plot, were transformed to the power 0.44 to ensure homogeneity of variance, which was 
tested by Bartlett’s test. 
 
 

5.2.4 Compatibility of BioCane™ and at-planting fungicides 
 
In an experiment on BSES Mackay, we tested whether fungicides applied during planting 
with a double-disc opener planter might harm BioCane™ applied at the same time.  A 
double-disc opener planter was set up to plant dual rows of sugarcane into pre-formed 
mounds.  Cane (variety KQ228A) was planted on 5 October 2007.  There was about 10 cm 
of loose soil over the top of the billets after planting.  The beds were loose and fairly dry at 
the time of planting, so the planted area was furrow-irrigated on 8 October. 
 
BioCane™ granules were metered by a Microband box and applied between the planter 
discs during planting as previously shown in Figure 18.  BioCane™ was applied at a rate of 
11 g/m of bed.  Three fungicides at their registered dilution rates were sprayed onto billets 
during planting, Shirtan (diluted 125 mL/100 L), Sportak (20 mL/100 L) and Bumper (20 
mL/100 L), together with controls comprising BioCane™ alone without fungicide, each 
replicated five times in single beds measuring 15 m long.  Use of diluted fungicide was 590 
L/ha. 
 
Soil samples were collected on 7 March 2008.  Four samples were collected from each plot, 
two from each of the dual rows.  Samples were collected by exposing the cane billets and 
collecting soil with a trowel adjacent to the billet.  Samples from each plot were combined 
and subsampled.  Numbers of colony-forming units (CFUs) were counted at BSES Tully on 
selective medium.  Numbers of CFUs per gram of soil were log-transformed before analysis 
of variance. 
 
 

5.3 Results and Discussion 
 

5.3.1 Sampling of untreated plots 
 
Trials were usually sampled once each year, with additional sampling done in some trials in 
southern Queensland.  Numbers of canegrubs in untreated plots are given in Table 14, with 
counts associated with a subsequent full sample or a yield assessment indicated in bold. 
 
Full trial details (dates of establishment, treatments, etc) are given on the following pages for 
only those trials where there was a full grub sample or yield assessment. 



33 

Table 14 - Mean numbers of canegrubs in untreated plots; counts in bold correspond 
to trials that were fully sampled for grubs and/or cane yields 

 
Grubs/stool in untreated plots Application 

system 
Trial 
code 

Rows Products a 
2005 2006 2007 2008 2009 

Greyback         
Fill-in EA03-4 Dual P,M 1.4 0.1 ─ ─ ─ 
Disc-planter EC05-1 Single P,M,G ─ 0.4 0.2 0.1 ─ 
Disc-planter EC05-2 Single P,M,G ─ 0.3 0.0 ─ ─ 
Disc-planter EC05-3 Single P,M,G ─ 0.7 0.7 0.4 ─ 
Disc-planter EC05-4 Dual B,M,G ─ 0.0 0.1 0.1 ─ 
Disc-planter EC05-5 Dual B,M,G ─ 0.0 0.0 0.0 ─ 
Disc-planter EC05-6 Dual B,M,G ─ 0.0 0.1 0.1 ─ 
Disc-planter EC06-2 Dual Bi,B,M,G ─ ─ 0.1 0.1 0.0 
Disc-planter EC06-5 Dual Bi,B,M,G ─ ─ 0.5 0.4 0.8 
Disc-planter EC07-1 Dual B,M,G ─ ─ ─ 0.2 0.0 
Disc-planter EC07-2 Dual B,M,G ─ ─ ─ 0.2 0.7 
Pre-plant/disc EC06-1 Dual Bi,M ─ ─ 0.1 0.1 ─ 
Coulters EC04-8 Dual M,G 0.2 0.2 0.1 ─ ─ 
Coulters EC05-9 Dual M,G ─ 0.1 0.0 0.0 ─ 
Coulters EC05-10 Dual M,G ─ 0.1 0.0 0.0 ─ 
Coulters EC06-8 Dual M,G ─ ─ 0.0 0.4 0.0 
Coulters EC06-13 Dual M,G ─ ─ 0.8 0.7 0.2 
Childers         
Disc-planter ES05-4 Dual P,M,G ─ 0.1 0.3 0.6 ─ 
Disc-planter ES05-5 Dual P,M,G ─ 0.3 0.5 ─ ─ 
Fill-in ES06-10 Dual P,M,G ─ ─ 1.5 2.5  
Coulters ES06-8 Dual M,G,S ─ ─ 10.2 1.5 ─ 
Coulters ES06-12 Dual M,G ─ ─ 0.0 0.0 ─ 
Others         
Disc-planter ES05-6 Dual P,M,G ─ 0.8 b 0.3 c 0.1 ─ 
Coulters ES06-11 Dual M,G ─ ─ 1.0 1.8 ─ 

a B=suSCon® Blue; P=suSCon® Plus; M=suSCon® Maxi; G=Confidor® Guard; S=Senator®; 
Bi=BioCane™. 
b,c Noxia and southern one-year canegrubs, respectively 
 
 

5.3.2 Greyback canegrub 
 

5.3.2.1 Application at planting 
 
EA03-4, Marchesini, Burdekin; dual rows, conventional furrows 
 
In 2005 we took over monitoring of a trial established by Crop Care Australasia in the 
Burdekin (Gary Marchesini).  Cane had been planted in 2003 in dual rows 500 mm apart on 
beds at 1.8 m spacing using conventional furrows, and different rates of suSCon® Maxi and 
suSCon® Plus were later applied into the dual furrows at fill-in.  Crop Care supplied plant 
crop results for cane yield and first ratoon shoots after harvest; grubs were not counted.  We 
counted grub numbers in the first ratoon and numbers of second ratoon shoots after harvest 
in 2005 but were unable to get harvest yields. 



34 

Plant crop yields did not differ significantly among treatments (Table 15).  There was no 
significant difference in numbers of first ratoon shoots among individual treatments, but a 
test of linear contrasts indicated that treated plots had significantly more ratoon shoots on 
average than untreated plots (Table 15).  
 
 
Table 15 - Plant crop results for insecticides applied to dual rows in trial EA03-4, grub 

counts not available (results supplied by Crop Care Australasia) 
 

Insecticide 
Rate/100 

m bed 
(g) 

Rate/ha 
(kg) 

Cane yield 
t/ha ± SE 

CCS 
Sugar 
yield 

t/ha ± SE 

Shoots/ha 
after 

harvest 
(x 104) ± SE 

suSCon® 
Maxi 

173 10 189 ± 7 13.6 ± 0.4 26.1 ± 0.5 4.0 ± 0.2 

suSCon® 
Maxi 

313 18 186 ± 6 14.6 ± 0.5 27.1 ± 0.7 3.0 ± 0.3 

suSCon® 
Maxi 

453 26 184 ± 3 14.1 ± 0.4 25.9 ± 0.9 3.7 ± 0.6 

suSCon® 
Plus 

700 40 177 ± 8 14.7 ± 0.8 26.0 ± 1.2 3.7 ± 0.5 

suSCon® 
Plus 

960 54 178 ± 3 14.0 ± 1.1 24.9 ± 1.9 2.8 ± 0.4 

suSCon® 
Plus 

1200 69 178 ± 9 14.1 ± 0.4 25.0 ± 1.1 3.9 ± 0.7 

Untreated - - 174 ± 6 15.3 ± 0.7 26.4 ± 0.9 2.2 ± 0.9 
P   0.32 0.87 0.63 0.22 * 
* Contrasts: untreated vs all treated, t = 2.46, P = 0.019; Plus vs Maxi, t = 0.27, P = 0.79 
 
 
There was a significant difference in grub numbers among treatments in the first ratoon in 
2005 (Table 16, ANOVA performed on sum of four stools per plot transformed as x0.44).  
Every treatment had significantly fewer grubs than untreated controls.  The two higher rates 
of suSCon® Maxi had significantly fewer grubs than the lowest rate of suSCon® Plus.  The 
numbers of shoots after harvest did not differ significantly among treatments, but linear 
contrasts indicated that treated plots had significantly more ratoon shoots on average than 
untreated plots with no significant difference between the average numbers in suSCon® Plus 
and suSCon® Maxi treatments (Table 16).  Soil pH in this trial was 5.2, which is relatively low 
for the Burdekin and might explain the continued efficacy of the chlorpyrifos-based suSCon® 
Plus into the first ratoon; the efficacy of chlorpyrifos-based suSCon® products can be 
compromised at high soil pH (Robertson et al., 19983), a problem which the sulphur-coating 
on suSCon® Plus is intended to overcome.  It should be noted that insecticides were applied 
into conventional furrows, and band widths would thus have been wider than would be 
achieved using a double-disc opener planter. 

                                                 
3 Robertson, L.N., Chandler, K.J., Stickley, B.D.A., Cocco, R.F. and Ahmetagic, M. (1998) Enhanced 
microbial degradation implicated in rapid loss of chlorpyrifos from the controlled-release formulation 
suSCon® Blue in soil.  Crop Prot. 17, 29-33. 
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Table 16 - Numbers of greyback canegrubs in the first ratoon of trial EA03-4 on 1 
March 2005 and ratoon shoots on 16 September 2005 after harvest 

 

Insecticide 
Rate/100 m 

bed (g) 
Rate/ha (kg)

Grubs/four 
stools ± SE 

Shoots/ha  
(x 104) ± SE 

suSCon® 
Maxi 

173 10 2.0 ± 1.3  bc 11.0 ± 1.1 

suSCon® 
Maxi 

313 18 0.4 ± 0.2  c 8.3 ± 1.7 

suSCon® 
Maxi 

453 26 0.4 ± 0.2 c 10.3 ± 0.8 

suSCon® 
Plus 

700 40 1.8 ± 0.6 b 8.6 ± 1.6 

suSCon® 
Plus 

960 54 1.4 ± 0.7 bc 8.4 ± 0.8 

suSCon® 
Plus 

1200 69 0.8 ± 0.4 bc 9.4 ± 1.9 

Untreated - - 5.6 ± 1.5 a 4.6 ± 1.1 
P   <0.001 0.061 * 

 Means in columns followed by the same letter are not significantly different (P = 0.05) 
 * Contrasts: untreated vs all treated, t = 3.39, P = 0.002; Plus vs Maxi, t = 1.04, P = 0.30 
 
 
EC05-3, Russo, Herbert; single rows 
 
One trial was established against greyback canegrub in 2005 in the Herbert in single rows at 
1.65 m spacing, with insecticides applied during planting using a double-disc opener planter.  
Treatments are listed in Table 17.  Soil pH was 4.5. 
 
 
Table 17 - Treatments in trial EC05-3 planted on 21 April 2005; single rows on 1.65 m 

beds 
 

Insecticide 
Rate/100 

m row 
(g or mL) 

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-
/over-use 
of product 

suSCon® Maxi 150 150 9.1 
suSCon® Maxi 225 225 13.7 

-6% 

suSCon® Blue 315 315 19.2 -4% 
Confidor® Guard 19.7 19.7 1.2 +5% 
Untreated - - - - 

 
 
EC05-3 was sampled for greyback canegrubs in 2006.  The variance of grub counts 
summed over four stools per plot did not differ significantly among treatments after 
transformation as x0.44 so analysis of variance was carried out on the plot totals.  These did 
not differ significantly among treatments (Table 18).  However, the average of grub numbers 
in the treated plots was significantly lower than the number in untreated plots (Table 18). 
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Table 18 - Numbers of greyback canegrubs in the plant crop of trial EC05-3 on 30 
March 2006 and harvest yield on 4 July 2006 

 
Harvest yield ± SE 

Insecticide 
Rate/ 
100 m 
row 

Rate/ 
ha 

Grubs/ 
four 

stools ± 
SE 

Cane/ha 
(t) 

CCS 
Sugar/ha 

(t) 

suSCon® Maxi 150 g 9.1 kg 1.0 ± 0.6 130 ± 4 12.5 ± 0.3 16.3 ± 0.7 
suSCon® Maxi 225 g 13.7 kg 0.6 ± 0.2 134 ± 4 11.8 ± 0.3 15.7 ± 0.4 
suSCon® Blue 315 g 19.2 kg 0.2 ± 0.2 128 ± 2 11.8 ± 0.3 15.1 ± 0.5 
Confidor® 
Guard 19.7 mL 1.2 L 

0.8 ± 0.4 139 ± 5 11.5 ± 0.6 16.0 ± 0.8 

Untreated - - 2.8 ± 0.9 136 ± 2 12.9 ± 0.5 17.4 ± 0.7 
P   0.12* 0.20 0.15 0.33 

*Contrast: untreated vs all treated, t = 2.6, P = 0.018 
 
Treatment did not increase cane yield in July 2006 (Table 18), presumably because grub 
numbers were low even in untreated plots.  There was also no difference in numbers of gaps 
among treatments in September 2006 (Table 19). 
 
 

Table 19 - Annual gap assessment in trial EC05-3 
 

Gaps (>60 cm)/10 m ± SE 
Insecticide 

Rate/ 
100 m row 

Rate/ 
ha 27/9/2006 8/11/2007 27/10/2008 

suSCon® Maxi 150 g 9.1 kg 0.6 ± 0.2 0.7 ± 0.2 0.8 ± 0.1 
suSCon® Maxi 225 g 13.7 kg 0.6 ± 0.3 0.8 ± 0.1 0.9 ± 0.2 
suSCon® Blue 315 g 19.2 kg 0.7 ± 0.2 0.7 ± 0.2 0.9 ± 0.2 
Confidor® 
Guard 

19.7 mL 1.2 L 0.6 ± 0.2 0.6 ± 0.2 
0.8 ± 0.2 

Untreated - - 0.4 ± 0.1 0.9 ± 0.1 1.0 ± 0.3 
P   0.80 0.65 0.91 

 
 
EC05-3 was sampled again for grubs in 2007.  Plot totals transformed as x0.44 did not differ 
significantly among treatments (Table 20).  Numbers of grubs in untreated plots were similar 
to numbers recorded in 2006 but numbers were higher than the previous year in each of the 
treatments.  The statistical comparison among treatments in 2007 is weak because of the 
low grub numbers overall.  However, both the lower rate of suSCon® Maxi and Confidor® 
Guard seem dubious for protection of first ratoons.  The latter is not surprising, as Confidor® 
Guard was applied at planting in April 2005, almost 2 years before this grub count was done. 

 
 

Table 20 - Numbers of greyback canegrubs in the first ratoon of trial EC05-3 on 22 
March 2007 

 

Insecticide 
Rate/100 

m row 
Rate/ha 

Grubs/four 
stools ± SE 

suSCon® Maxi 150 g 9.1 kg 2.2 ± 1.0 
suSCon® Maxi 225 g 13.7 kg 1.2 ± 0.5 
suSCon® Blue 315 g 19.2 kg 1.0 ± 0.5 
Confidor® Guard 19.7 mL 1.2 L 2.6 ± 0.8 
Untreated - - 2.6 ± 1.2 
P   0.80 
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Yield measurements could not be obtained for the first-ratoon crop in 2007, but gaps were 
counted after harvest (Table 19).  The number of gaps had increased slightly since the 
previous year.  There was no significant effect of treatment on the number of gaps in 2007 
(P = 0.65) or the increase since 2006 (P = 0.43).  There was also no relationship between 
numbers of grubs per four stools counted in March 2007 and the number of gaps after 
harvest (R2 = 0.05, P = 0.30 by linear regression). 
 
In 2008, plot totals of grubs did not differ significantly among treatments (Table 21).  
Numbers of grubs were lower than numbers recorded in 2007 in untreated controls and in 
each of the treatments.  As in 2007, the statistical comparison among treatments is weak, 
but again, the lower rate of suSCon® Maxi seems dubious for protection of ratoons. 
 
There was no significant difference in crop yields in September 2008 (Table 21), nor was 
there a significant difference in numbers of gaps after harvest (Table 19) or the increase in 
gaps since 2007 (P = 0.99). 
 
 

Table 21 - Numbers of greyback canegrubs in the second ratoon of trial EC05-3 on 1 
April 2008 and harvest yield on 26 September 2008 

 
Harvest yield ± SE 

Insecticide 
Rate/ 
100 m 
row 

Rate/ 
ha 

Grubs/ 
four 

stools ± 
SE 

Cane/ha 
(t) 

CCS 
Sugar/ha 

(t) 

suSCon® Maxi 150 g 9.1 kg 1.4 ± 0.7 138 ± 6 16.7 ± 0.1 23.0 ± 1.1 
suSCon® Maxi 225 g 13.7 kg 0.6 ± 0.2 142 ± 4 16.5 ± 0.2 23.4 ± 0.8 
suSCon® Blue 315 g 19.2 kg 0.4 ± 0.2 132 ± 3 16.5 ± 0.1 21.9 ± 0.5 
Confidor® 
Guard 19.7 mL 1.2 L 

1.0 ± 0.3 130 ± 4 16.6 ± 0.2 21.6 ± 0.8 

Untreated - - 1.6 ± 0.9 123 ± 6 16.5 ± 0.2 20.3 ± 0.8 
P   0.81 0.10 0.96 0.14 

 
 
C06-5, Guy, Proserpine; dual rows 
 
Trial EC06-5, established with a dual-row double-disc opener planter at Bloomsbury near 
Proserpine in 2006, included BioCane™ as well as conventional insecticides (Table 22).  
Soil pH was 4.7. 
 
 



38 

Table 22 - Treatments in trial EC06-5 planted on 21-25 September 2006; dual rows 500 
mm apart on 1.8 m beds 

 

Insecticide 
Rate/100 

m row 
(g or mL) 

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-
/over-use 
of product 

suSCon® Maxi 75 150 8.3 
suSCon® Maxi 112.5 225 12.5 
suSCon® Maxi 150 300 16.7 
suSCon® Maxi 225 450 25.0 

+3% 

suSCon® Blue 157.5 315 17.5 
suSCon® Blue 236 472 26.2 
suSCon® Blue 315 630 35.0 

+1% 

BioCane™ 300 600 33.3 
BioCane™ 500 1000 55.6 

+9% 

Confidor® Guard 11 22 1.2 +14% 
Confidor® Guard 16 32 1.8 +10% 
Untreated - - -  

 
 
Only replicates 2-5 were fully sampled in trial EC06-5 in 2007, as preliminary sampling had 
indicated low numbers of grubs at one end of the trial.  Numbers of grubs were totalled 
across all six samples from each plot, due to the many zeros in the counts from individual 
stools, and totals were then transformed to the power 0.44.  A test of homogeneity of 
variance was not possible because of the zero or near-zero variance of many treatments.  Of 
42 greyback canegrubs found, only four were second instars and the remainder thirds.  
There was a highly significant difference in total grub numbers (second plus third instars) 
among treatments (Table 23).  The number in BioCane™ treatments was not significantly 
different from numbers in untreated controls.  However, numbers of grubs were significantly 
lower in all suSCon® Maxi, suSCon® Blue and Confidor® Guard treatments than in untreated 
controls, and there were no significant differences in grub numbers among these individual 
treatments. 

 
 

Table 23 - Numbers of greyback canegrubs in the plant crop of trial EC06-5 on 11 May 
2007 

 

Product 
Rate/100 m 

bed (g or mL) 
Rate/ha 
(kg or L) 

Grubs/six 
stools ± SE 

suSCon® Maxi 150 8.3 1.3 ± 0.8 bcd 
suSCon® Maxi 225 12.5 0.0 ± 0.0 d 
suSCon® Maxi 300 16.7 0.0 ± 0.0 d 
suSCon® Maxi 450 25.0 0.0 ± 0.0 d 
suSCon® Blue 315 17.5 0.5 ± 0.3 bcd 
suSCon® Blue 472 26.2 0 5 ± 0.3 bcd 
suSCon® Blue 630 35.0 0.5 ± 0.5 cd 
Confidor® Guard 22 1.2 0.5 ± 0.5 cd 
Confidor® Guard 32 1.8 0.0 ± 0.0 d 
BioCane™ 600 33.3 1.8 ± 0.9 abc 
BioCane™ 1000 55.6 2.3 ± 0.8 ab 
Untreated - - 4.3 ± 1.1 a 
P   <0.001 

 Means in columns followed by the same letter are not significantly different (P = 0.05) 
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There was no significant difference in cane yield, CCS or sugar yield among treatments in 
2007 (Table 24).  There were many gaps in the young ratoon after harvest, and the number 
of gaps did not differ significantly among treatments (Table 24). 
 
 
Table 24 - Plant-crop harvest yield of trial EC06-5 on 19 September 2007 and numbers 

of gaps on 7 November 2007 after harvest 
 

Product 
Rate/100 

m bed 
(g or mL) 

Rate/ha 
(kg or L) 

Cane 
yield 

t/ha ± SE 
CCS ± SE

Sugar 
yield 

t/ha ± SE 

Gaps 
(>60 

cm)/10 m 
row ± SE 

suSCon® Maxi 150 8.3 114 ± 5 14.9 ± 0.4 16.9 ± 0.9 2.8 ± 0.3 
suSCon® Maxi 225 12.5 117 ± 6 14.7 ± 0.4 17.2 ± 1.2 2.8 ± 0.2 
suSCon® Maxi 300 16.7 115 ± 6 14.2 ± 0.3 16.3 ± 0.7 2.8 ± 0.5 
suSCon® Maxi 450 25.0 109 ± 4 14.3 ± 0.9 15.8 ± 1.5 2.9 ± 0.4 
suSCon® Blue 315 17.5 114 ± 5 14.3 ± 0.5 16.3 ± 0.4 2.9 ± 0.5 
suSCon® Blue 472 26.2 118 ± 4 14.8 ± 0.3 17.7 ± 1.1 2.9 ± 0.5 
suSCon® Blue 630 35.0 113 ± 4 14.9 ± 0.7 16.3 ± 0.4 2.0 ± 0.5 
Confidor® 
Guard 

22 1.2 115 ± 8 
14.6 ± 0.5 16.7 ± 1.3 

2.7 ± 0.3 

Confidor® 
Guard 

32 1.8 122 ± 4 
14.6 ± 0.4 17.8 ± 0.8 

3.2 ± 0.5 

BioCane™ 600 33.3 112 ± 6 15.3 ± 0.6 17.2 ± 1.0 3.8 ± 0.5 
BioCane™ 1000 55.6 113 ± 5 14.9 ± 0.5 16.8 ± 0.9 3.4 ± 0.4 
Untreated - - 104 ± 9 15.2 ± 0.5 15.6 ± 2.3 4.1 ± 0.5 
P   0.78 0.92 0.96 0.21 
 
 
Although no treatment effect was detected in the gap counts, the number of gaps was 
significantly related to the number of grubs recorded before harvest (Figure 23, R2 = 0.23, P 
<0.001). 
 
The cane harvester (farmer’s own machine) had enormous difficulty harvesting this crop.  
The crop was large and had lodged in various directions.  There were frequent choke-ups, 
stalks were left on the ground, and the harvester was partially cutting stalks from adjacent 
beds.  It was also tearing stools from the ground, as evidenced by the extremely high gap 
count after harvest in all treatments.  The high variability at harvest may have masked any 
differential effects of canegrubs among treatments.  These results are discussed later under 
trial EC06-13 (Section 5.3.2.3). 
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Figure 23 - Number of greyback canegrubs counted in individual plots of trial EC06-5 

in 2007 and number of gaps recorded after harvest 
 
 
All replicates of trial EC06-5 were fully sampled in 2008.  Numbers of grubs were totalled 
across all six samples from each plot and total counts were then transformed to the power 
0.44 before analysis of variance.  A test of homogeneity of variance of total grubs per plot 
was not possible because of the zero variance of one treatment, but variances were 
homogeneous when this treatment was omitted; the final ANOVA used all treatments.  Only 
12 of 90 greyback canegrubs were second instars with the remainder thirds. The total 
number of greyback canegrubs (seconds plus thirds) did not differ significantly among 
treatments (Table 25). 

 
 

Table 25 - Numbers of greyback canegrubs in the first ratoon crop of trial EC06-5 on 
15 April 2008 

 

Product 
Rate/100 m 

bed (g or mL) 
Rate/ha 
(kg or L) 

Grubs/six 
stools ± SE 

suSCon® Maxi 150 8.3 1.2 ± 0.6 
suSCon® Maxi 225 12.5 2.0 ± 0.7 
suSCon® Maxi 300 16.7 1.8 ± 0.9 
suSCon® Maxi 450 25.0 1.2 ± 0.6 
suSCon® Blue 315 17.5 1.2 ± 0.5 
suSCon® Blue 472 26.2 0.4 ± 0.4 
suSCon® Blue 630 35.0 0.0 ± 0.0 
Confidor® Guard 22 1.2 3.0 ± 1.8 
Confidor® Guard 32 1.8 1.2 ± 0.5 
BioCane™ 600 33.3 2.0 ± 0.5 
BioCane™ 1000 55.6 1.4 ± 0.5 
Untreated - - 2.6 ± 1.2 
P   0.08 
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Cane yields differed significantly among treatments in 2008: all suSCon® Maxi, suSCon® 
Blue and Confidor® treatments yielded significantly more than untreated controls, with no 
significant difference among them (Table 26).  BioCane™ treatments were not significantly 
different from untreated controls.  Numbers of gaps after the 2008 harvest differed 
significantly among treatments; all treated plots, with the exception of BioCane™ at 600 
g/100 m of bed, had significantly fewer gaps than untreated controls (Table 26). 
 
 

Table 26 - First ratoon harvest yield of trial EC06-5 at Guy on 9 October 2008 and 
numbers of gaps on 11 November 2008 after harvest 

 

Product 
Rate/ 

100 m bed
(g or mL) 

Rate/ha 
(kg or L) 

Cane yield 
t/ha ± SE 

Gaps (>60 
cm)/10 m 
row ± SE 

suSCon® Maxi 150 8.3 120 ± 2 ab 3.1 ± 0.3 bc 
suSCon® Maxi 225 12.5 117 ± 4 ab 3.0 ± 0.4 bc 
suSCon® Maxi 300 16.7 125 ± 7 a 3.2 ± 0.3 bc 
suSCon® Maxi 450 25.0 121 ± 7 ab 3.3 ± 0.5 bc 
suSCon® Blue 315 17.5 124 ± 5 a 3.0 ± 0.5 bc 
suSCon® Blue 472 26.2 124 ± 3 a 2.8 ± 0.5 c 
suSCon® Blue 630 35.0 122 ± 3 ab 1.9 ± 0.2 c 
Confidor® 
Guard 

22 1.2 
126 ± 3 a 2.8 ± 0.2 c 

Confidor® 
Guard 

32 1.8 
125 ± 4 a 2.8 ± 0.7 c 

BioCane™ 600 33.3 105 ± 3 c 4.2 ± 0.6 ab 
BioCane™ 1000 55.6 111 ± 3 bc 3.1 ± 0.7 bc 
Untreated - - 103 ± 4 c 5.3 ± 0.7 a 
P   <0.001 0.006 

Means in columns followed by the same letter are not significantly different (P = 0.05) 
 
 
To obtain additional efficacy data for Confidor® Guard, plots that had been treated with 
Confidor® Guard or BioCane™ at planting were treated with Confidor® Guard using coulters 
in the young second ratoon; these results are reported in Section 5.3.2.3.  
 
EC06-5 was fully sampled twice in 2009, on 20-21 April and 18 May, with six stools dug from 
each plot on each occasion, four from rows 2-3 and one from each of the outer rows.  
Analysis of variance was carried out on plot totals transformed to the power 0.44.  In April, 
24 of the 165 greyback canegrubs counted were second instars and the remainder were 
thirds.  There was no significant difference among treatments in numbers of second instars 
(P = 0.73), third instars (P = 0.15), or both instars combined (P = 0.13, Table 27).  In May, 
only 3 of 140 greyback canegrubs were second instars.  Total numbers of grubs differed 
significantly among treatments (P = 0.004), with suSCon® Blue at planting at 17.5 and 26.2 
kg/ha having significantly fewer grubs than untreated control plots (Table 27).  
 
Plots were not weighed in 2009 due to the many gaps that were present following previous 
harvests. 
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Table 27 - Numbers of greyback canegrubs in the second ratoon crop of trial EC06-5 
on 20-21 April and 18 May 2009, for granules applied at planting 

 

Grubs/six stools  ± SE 

Treatment 

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or L) 20-21/4/2009 18/5/2009 

suSCon® Maxi at plant 150 8.3 3.8 ± 1.4 2.6 ± 0.4 abc 
suSCon® Maxi at plant 225 12.5 2.6 ± 0.9 2.6 ± 0.9 bcd 
suSCon® Maxi at plant 300 16.7 3.4 ± 1.1 6.0 ± 0.8 a 
suSCon® Maxi at plant 450 25.0 2.8 ± 0.6 2.6 ± 1.1 bcd 
suSCon® Blue at plant 315 17.5 1.2 ± 0.6 1.2 ± 0.5 cd 
suSCon® Blue at plant 472 26.2 2.4 ± 0.8 0.6 ± 0.4 d 
suSCon® Blue at plant 630 35.0 1.4 ± 0.7 1.8 ± 0.9 bcd 
Untreated - - 5.0 ± 1.6 4.4 ± 1.8 ab 
P   0.13 0.004 

Means in columns followed by the same letter are not significantly different by lsd test (P = 0.05) 
 
 
EC07-2, Considine, Proserpine; dual rows 
 
EC07-2 was treated during planting with a dual-row double-disc opener planter near 
Proserpine in 2007 (Table 28); it was infested with greyback canegrubs in 2009. 

 
 

Table 28 - Treatments in trial EC07-2 planted on 13 September 2007; dual rows 500 
mm apart on 1.8 m beds 

 

Insecticide 
Rate/100 

m row 
(g or mL) 

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-
/over-use 
of product 

suSCon® Maxi 75 150 8.3 
suSCon® Maxi 112.5 225 12.5 
suSCon® Maxi 150 300 16.7 
suSCon® Maxi 225 450 25.0 

-7% 

suSCon® Blue 157.5 315 17.5 
suSCon® Blue 236 472 26.2 
suSCon® Blue 315 630 35.0 

+9% 

Confidor® Guard 11 22 1.2 +14% 
Confidor® Guard 16 32 1.8 +16% 
Untreated - - -  

 
 
EC07-2 was fully sampled twice in 2009, on 23 March and 8 April, with six stools dug from 
each plot on each occasion, four from beds 2-3 and one from each of the outer beds.  
Analysis of variance was carried out on plot totals transformed to the power 0.44.  In March, 
22 of 55 greyback canegrubs counted were second instars and the remainder were thirds.  
There was no significant difference among treatments in numbers of second instars (P = 
0.38), third instars (P = 0.18), or both instars combined (P = 0.44, Table 29).  Many more 
grubs were found in April, with only 14 of 117 being second instars.  Again there was no 
significant difference among treatments in numbers of second instars (P = 0.61), third instars 
(P = 0.10) or both instars combined (P = 0.19, Table 29), nor did these variables differ 
significantly when counts were summed over both sampling occasions (P = 0.84, 0.11 and 
0.24, respectively). 
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Table 29 - Numbers of greyback canegrubs in the first ratoon crop of trial EC07-2 on 
23 March and 8 April 2009 

 

Grubs/six stools  ± SE 

Treatment 

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or L) 23/3/2009 8/4/2009 

suSCon® Maxi 150 8.3 1.0 ± 0.4 2.0 ± 0.8 
suSCon® Maxi 225 12.5 0.4 ± 0.2 1.2 ± 0.6 
suSCon® Maxi 300 16.7 1.0 ± 0.5 1.0 ± 0.4 
suSCon® Maxi 450 25.0 0.2 ± 0.2 0.8 ± 0.4 
suSCon® Blue 315 17.5 0.6 ± 0.4 3.0 ± 1.3 
suSCon® Blue 472 26.2 1.4 ± 0.5 3.6 ± 1.7 
suSCon® Blue 630 35.0 1.2 ± 1.0 0.4 ± 0.4 
Confidor® Guard 22 1.2 1.4 ± 0.6 3.4 ± 1.0 
Confidor® Guard 32 1.8 1.2 ± 1.0 3.4 ± 2.7 
Untreated - - 2.6 ± 0.9 4.6 ± 2.9 
P   0.44 0.19 

 
Yields could not be obtained in EC07-2 in 2009 as the trial was harvested by the grower 
without notice.  However gaps and ratoon shoots were counted after harvest.  Most gaps 
and fewest shoots were counted in untreated plots but differences were not statistically 
significant (although only just not significant in the case of shoots) (Table 30).   
 
 

Table 30 - Numbers of gaps and shoots in trial ES07-2 on 9 and 12 November 2009, 
respectively, after the first ratoon harvest 

 

Insecticide 
Rate/100 

m bed 
(g or mL) 

Rate/ha 
(kg or L) 

Gaps/10 m row 
± SE 

Ratoon 
shoots/ha (x 

104) ± SE 
suSCon® Maxi 150 8.3 4.1 ± 0.6 9.9 ± 0.8 
suSCon® Maxi 225 12.5 4.0 ± 0.4 10.9 ± 0.9 
suSCon® Maxi 300 16.7 4.5 ± 0.7 9.7 ± 0.8 
suSCon® Maxi 450 25.0 3.9 ± 0.4 10.0 ± 0.5 
suSCon® Blue 315 17.5 4.8 ± 0.3 9.9 ± 0.3 
suSCon® Blue 472 26.2 5.0 ± 0.4 11.1 ± 0.4 
suSCon® Blue 630 35.0 6.0 ± 1.4 10.2 ± 1.2 
Confidor® Guard 22 1.2 5.2 ± 0.3 10.1 ± 1.1 
Confidor® Guard 32 1.8 4.6 ± 0.5 9.4 ± 0.4 
Untreated - - 6.6 ± 0.8 7.5 ± 1.1 
P   0.12 0.057 

 
 
suSCon® Blue gave poor results in this trial compared with some others, including the 
second ratoon of EC06-5 described earlier.  The average soil cover to the top of billets when 
grubs were sampled in 2009 ranged from 12-19 cm (mean = 14.5 cm, n = 8), similar to other 
double-disc opener trials where suSCon® Blue has given good results.  Residual chlorpyrifos 
in suSCon® Blue (100-granule samples) collected from the 472 g/100 m rate in replicates 1 
and 5 on 22 April 2009 was 2.47 and 1.16%, respectively; the second value is lower than 
expected.  On 8 April, many grubs were present in the plot in replicate 5, nine out of a total 
of 29 grubs from all ten plots in the replicate, whereas no grubs were found in the plot in 
replicate 1 out of a replicate total of 47 grubs; these counts are consistent with the different 
levels of chlorpyrifos still present in the granules.  The pH of soil collected from beside the 
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granules was 5.7 and 5.8 in the two replicates, which is relatively high for central 
Queensland canefields. 
 
Position of the granule band using a double-disc opener planter 
The position of granule bands was determined several months after planting in some trials.  
In EC05-3 in the Herbert, the band was 7 cm wide and 7 cm below the bottom of the dish left 
by the planter or 10 cm below the top of the ridge either side.  In EC04-1 in the Burdekin, the 
band was about 17 cm below the bottom of the planter dish and 20 cm below the top of the 
ridge on either side.  In EC04-2 the band was 16-18 cm below the top of the bed – no dish 
was present as some light working had been done after planting.  In EC05-4 in the central 
region, most granules were in a band about 6 cm wide, with a few out to 8 cm, with the band 
15 cm below the top of the bed.  In EC05-5 and EC05-6 the band was 6 cm wide and 14 and 
12 cm deep, respectively.  Beds in EC05-5 had been hilled-up after planting while those in 
EC05-6 had been raked to fill in the planting dish.  Thus, the width of granule bands was 
fairly constant, being determined by the configuration of the planter (Figure 24).  However, 
the depth of the bands varied considerably depending on the height of the beds before 
planting and any cultivation or hilling-up after planting.  The current recommendation for 
controlled-release granules is a band 15-20 cm wide and 15-20 cm deep.  Bands 
established from the double-disc opener planter were always narrower than this, but depth 
was within this range in some of the deeper planting beds. 
 
 

 
 
Figure 24 - Band of suSCon® Blue in trial EC05-5, with granules concentrated around 

the billets 
 
 
Residual active ingredient in suSCon® Blue granules 
Granules of suSCon® Blue were collected in 2007 from four trials established with a double-
disc opener planter in 2005, to determine whether chlorpyrifos levels were as high as would 
be expected from previous analyses in conventional planting systems.  About 100 granules 
were collected from each end of each trial.  Soil was collected from near the samples and pH 
measured, and the depth of the band below the soil surface was recorded.  Granules were 
analysed by Crop Care Australasia.  With the exception of trial EC05-4, chlorpyrifos content 
(Table 31) was up to expectation (Glen Tucker, Crop Care Australasia, pers. comm.).  The 
lower active ingredient in EC05-4 did not appear to be related to band depth or soil pH. 
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Table 31 - Chlorpyrifos content of granules of suSCon® Blue collected in November-
December 2007 from four trials established in 2005 using a double-disc opener 

planter 
 

Sample 
Chlorpyrifos 

content 
(%) 

Depth of 
band 
(cm) 

pH 
Years since 

planting 

EC05-3 – N end 2.4 15 4.6 2.6 
EC05-3 - S end 2.5 12 4.9 2.6 
EC05-4 - N end 0.2 12 5.1 2.6 
EC05-4 - S end 1.6 12 4.8 2.6 
EC05-5 - E end 3.4 12 4.6 2.3 
EC05-5- W end 3.3 16 4.9 2.3 
EC05-6 - N end 3.7 12 5.0 2.3 
EC05-6 - S end 3.2 10 4.7 2.3 

 
 
Numbers of Metarhizium spores in soil following BioCane™ application 
Soil samples were collected from BioCane™ treatments and untreated controls of trial 
EC06-5, as well as EC06-2, on 12 January 2007, 4 months after application.  Soil was 
collected from around plastic marker beads applied at the same time as BioCane™, with 
four samples collected from one replicate in each trial.  No Metarhizium colonies were 
detected in these samples, although normal colonies were produced from soil that was 
recently spiked with a retained sample of BioCane™.  BioCane™ is registered for at-plant 
application, and this registration followed extensive testing of its compatibility with fungicides 
and insecticides using conventional planters (Samson et al., 2005)4.  Both trials were 
sampled again for Metarhizium colonies after the plant crop harvest, using the same method 
as before.  Colonies were detected in samples from both trials on this occasion (Table 32).  
We now suspect that the original result was an artefact, as no colonies were again detected 
in the new samples until a fresh supply of antibiotic was obtained for the plating medium.  
Ineffective antibiotics may have allowed bacteria to colonise the plates and inhibit 
Metarhizium growth.  However, this does not explain why colonies were found in the spiked 
samples in early 2007.  A fungicide compatibility trial showed no significant effect of at-
planting fungicides on BioCane™ viability (Section 5.3.5). 
 
 

Table 32 - Number of Metarhizium spores in soil samples collected in October 2007 
from two trials that were treated with BioCane™ at planting in September 2006 in dual 

rows using a double-disc opener planter 
 

Colonies/g OD soil (x 104) Rate/100 m 
bed (g or mL) 

Rate/ha 
(kg or L) EC06-2 EC06-5 

600 33.3 11.6 2.5 
1000 55.6 18.0 76.5 

- - 0.3 0.0 
 

                                                 
4 Samson, P.R., Milner, R.J., Sander, E.D. and Bullard, G.K. (2005)  Effect of fungicides and 
insecticides applied during planting of sugarcane on viability of Metarhizium anisopliae and its efficacy 
against white grubs.  BioControl 50, 151-163. 
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5.3.2.2 BioCane™ applied pre-planting 
 
Spore concentrations in the BioCane™ granule treatments (Table 33) were comparable with 
levels measured in previous trials where BioCane™ was applied at fill-in.  However, spore 
concentrations in the BioCane™ liquid treatments were well below expectation.  We had 
difficulty mixing the liquid formulation, as some of the oil had congealed in the bottom of the 
original containers.  Whether this was the cause of the low spore levels in soil, or whether 
the concentration of viable spores was lower than specified in the original product, is 
unknown.  Estimated numbers of viable spores changed little between the plant crop and the 
first ratoon.  This trial was not sufficiently infested with greyback canegrubs to assess 
efficacy of the BioCane™ treatments. 
 
 

Table 33 - Numbers of Metarhizium spores in soil samples from a trial of two 
formulations of BioCane™ applied at planting in a dual-row minimum-tillage system 

(EC06-1) 
 

Spores in soil 
(x104/g OD soil) Product a 

Rate/100 m bed 
(g or mL) 

Rate/ha 
(kg or L) 

24/7/2006 7/11/2007 
BioCane™ 
granules 

600 33 12 24 

BioCane™ 
granules 

1000 55 36 28 

BioCane™ liquid 750 42 4 8 
BioCane™ liquid 1250 69 9 14 
Untreated - - 0.2 0.2 

a BioCane™ formulations were conventional granules and a liquid formulation in oil, with 
respective spore concentrations of 2 x 109/g and 1.6 x 109/mL; application rates of each were 
intended to give the same number of spores/100 m of bed. 

 
 

5.3.2.3 Application using coulters 
 
EC06-8, Pedersen, Koumala; dual rows 
 
Trial EC06-8 was established in 2006 using coulters in untreated plant cane.  Use of 
suSCon® Maxi was close to expectation (Table 34).  Use of Confidor® Guard in the single-
coulter treatments in EC06-8 exceeded expectation by 18%.  The volume of liquid contained 
within the spray lines was estimated to be about 10% of the volume applied to each bed in 
each treated plot, which goes most of the way to accounting for the excessive use.  No use 
figures are available for the twin-coulter liquid treatments in EC06-8. 
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Table 34 - Treatments in trial EC06-8, treated using coulters on 30-31 October 2006 as 
a plant crop; twin coulters 400 mm apart and 100-150 mm deep with single coulters at 

similar depth; dual rows 500 mm apart on 1.8 m beds 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-/over-
use of 

product 

suSCon® Maxi 2 150 8.3 
suSCon® Maxi 2 225 12.5 
suSCon® Maxi 2 300 16.7 
suSCon® Maxi 2 450 25.0 

+5% 

Confidor® Guard 2 16 0.9 na 
Confidor® Guard 2 22 1.2 na 
Confidor® Guard 2 32 1.8 na 
Confidor® Guard 2 44 2.4 na 
Confidor® Guard 1 22 1.2 +18% 
Confidor® Guard 1 32 1.8 +18% 
Untreated - - - - 

 
 
This trial was not fully sampled for grubs in the plant crop because grub numbers were too 
low.  However, full sampling was done in the first ratoon in 2008.  Grub numbers were very 
low; lower than expected from preliminary sampling of untreated plots.  Numbers of grubs 
were totalled across all six samples from each plot, due to the many zeros in the counts from 
individual stools, and totals were then transformed to the power 0.44.  A test of homogeneity 
of variance was not possible because of the zero variance of many treatments.  There was 
no significant difference in the number of greyback canegrubs among treatments (Table 35). 
 
 
Table 35 - Numbers of greyback canegrubs in the plant crop of trial EC06-8 on 1 May 

2008 
 

Insecticide 
No. of 

coulters
Rate/100 m 

bed (g or mL) 
Rate/ha 
(kg or L) 

Grubs/six 
stools ± SE 

suSCon® Maxi 2 150 8.3 0.0 ± 0.0 
suSCon® Maxi 2 225 12.5 1.2 ± 0.7 
suSCon® Maxi 2 300 16.7 0.2 ± 0.2 
suSCon® Maxi 2 450 25.0 0.0 ± 0.0 
Confidor® Guard 2 16 0.9 0.2 ± 0.2 
Confidor® Guard 2 22 1.2 0.8 ± 0.4 
Confidor® Guard 2 32 1.8 0.0 ± 0.0 
Confidor® Guard 2 44 2.4 0.2 ± 0.2 
Confidor® Guard 1 22 1.2 1.2 ± 0.7 
Confidor® Guard 1 32 1.8 1.0 ± 0.5 
Untreated - - - 0.6 ± 0.4 
P    0.07 

 
EC06-13, Guy, Proserpine; dual rows 
 
Trial EC06-13 was established in 2006 using coulters in untreated plant cane.  Use of 
suSCon® Maxi and Confidor® Guard was close to expectation (Table 36).  We did not flush 
the spray lines between plots in EC06-13 (unlike EC06-8), as contamination between plots 
would be limited to the first couple of metres which we do not sample anyway. 
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Table 36 - Treatments in trial EC06-13, treated using coulters on 13 December 2006 as 
a plant crop; twin coulters 400 mm apart and 100-150 mm deep with single coulters at 

similar depth; dual rows 500 mm apart on 1.8 m beds 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-/over-
use of 

product 

suSCon® Maxi 2 150 8.3 
suSCon® Maxi 2 225 12.5 
suSCon® Maxi 2 300 16.7 
suSCon® Maxi 2 450 25.0 

+4% 

Confidor® Guard 2 16 0.9 +9% 
Confidor® Guard 2 22 1.2 +6% 
Confidor® Guard 2 32 1.8 +4% 
Confidor® Guard 2 44 2.4 +4% 
Confidor® Guard 1 22 1.2 +15% 
Confidor® Guard 1 32 1.8 +10% 
Untreated - - - - 

 
 
Numbers of grubs in 2007 were totalled across all six samples from each plot in trial EC06-
13 before analysis, due to the many zeros in the counts from individual stools, and total 
counts then transformed to the power 0.44 before analysis of variance.  A test of 
homogeneity of variance was not possible because of the zero or near-zero variance of 
many treatments.  There was no significant difference in the number of second instars 
among treatments (Table 37).  However, the total number of greyback canegrubs (seconds 
plus thirds) was significantly lower in all suSCon® Maxi and Confidor® Guard treatments than 
in untreated controls (Table 37).  The suSCon® Maxi treatments generally had fewer grubs 
than the Confidor® Guard treatments, with statistically significant differences between some 
pairs of means (particularly for comparisons involving the lowest rate or the single-coulter 
applications of Confidor® Guard).  Twin coulters were slightly more effective than a single 
coulter at the combined rates of 22 and 32 mL/100 m of bed (Table 37). 

 
Table 37 - Numbers of greyback canegrubs in the plant crop of trial EC06-13 on 2-3 

May 2007 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or L) 

Second 
instars/six 
stools ± SE 

Total 
grubs/six 

stools ± SE 

suSCon® Maxi 2 150 8.3 0.2 ± 0.2 0.4 ± 0.2 cd 
suSCon® Maxi 2 225 12.5 0.0 ± 0.0 0.0 ± 0.0 d 
suSCon® Maxi 2 300 16.7 0.2 ± 0.2 0.2 ± 0.2 d 
suSCon® Maxi 2 450 25.0 0.4 ± 0.4 0.4 ± 0.4 d 
Confidor® Guard 2 16 0.9 0.4 ± 0.2 1.6 ± 0.5 bc 
Confidor® Guard 2 22 1.2 0.4 ± 0.4 1.0 ± 0.8 cd 
Confidor® Guard 2 32 1.8 0.6 ± 0.4 0.8 ± 0.6 cd 
Confidor® Guard 2 44 2.4 0.4 ± 0.2 0.8 ± 0.4 bcd 
Confidor® Guard 1 22 1.2 0.8 ± 0.6 2.4 ± 0.5 b 
Confidor® Guard 1 32 1.8 0.6 ± 0.4 1.6 ± 0.6 bc 
Untreated - - - 0.6 ± 0.4 6.8 ± 2.0 a 
P    0.95 <0.001* 
Means in columns followed by the same letter are not significantly different (P = 0.05) 
* Contrast: Single vs twin coulters at 22 and 32 mL/100 m of bed, t = 2.58, P = 0.014 
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There was no significant treatment effect on cane yield, CCS or sugar yield of the plant crop, 
although the recorded cane yield was lowest in untreated controls (Table 38, Figure 25).  
Plot weights were extremely variable, probably due to harvesting difficulties as reported 
previously for trial EC06-5 on the same farm.  There were many gaps after harvest with no 
significant treatment effect, but the recorded number was highest in untreated controls 
(Table 38). 
 
 

Table 38 - Plant-crop harvest yield of trial EC06-13 on 18 September 2007 and 
numbers of gaps on 7 November 2007 after harvest 

 

Insecticide 
No. of 
coulter

s 

Rate/ 
100 m 
bed (g 
or mL) 

Rate/ha 
(kg or 

L) 

Cane 
yield 

t/ha ± SE 
CCS ± SE

Sugar 
yield 

t/ha ± SE 

Gaps 
(>60 

cm)/10 m 
row ± SE 

suSCon® Maxi 2 150 8.3 100 ± 5 13.4 ± 0.2 13.3 ± 0.7 3.8 ± 0.2 
suSCon® Maxi 2 225 12.5 104 ± 2 13.4 ± 0.5 14.0 ± 0.5 3.9 ± 0.3 
suSCon® Maxi 2 300 16.7 105 ± 4 13.8 ± 0.9 14.7 ± 1.3 3.7 ± 0.2 
suSCon® Maxi 2 450 25.0 101 ± 14 14.1 ± 0.7 14.2 ± 2.1 3.7 ± 0.4 
Confidor® 
Guard 

2 16 0.9 100 ± 7 14.1 ± 0.5 14.0 ± 1.0 4.0 ± 0.4 

Confidor® 
Guard 

2 22 1.2 99 ± 8 13.4 ± 0.8 13.1 ± 0.8 4.3 ± 0.3 

Confidor® 
Guard 

2 32 1.8 106 ± 10 13.3 ± 0.3 14.1 ± 1.3 3.9 ± 0.3 

Confidor® 
Guard 

2 44 2.4 102 ± 2 13.9 ± 0.8 14.1 ± 0.7 3.9 ± 0.3 

Confidor® 
Guard 

1 22 1.2 108 ± 4 13.8 ± 0.7 14.8 ± 0.2 4.2 ± 0.2 

Confidor® 
Guard 

1 32 1.8 107 ± 7 14.5 ± 0.7 15.5 ± 1.2 3.9 ± 0.4 

Untreated - - - 94 ± 8 14.2 ± 0.5 13.3 ± 1.0 5.0 ± 0.7 
P    0.92 0.55 0.92 0.37 

 
The number of gaps in individual plots was significantly related to the number of grubs 
recorded earlier in the year (Figure 25, R2 = 0.24, P < 0.001).  This relationship was highly 
dependent on a single plot with 14 grubs/6 stools (Figure 25, see photo Figure 26b), and 
was not significant if this plot was omitted (R2 = 0.05, P = 0.11). 
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Figure 25 - Number of greyback canegrubs counted in individual plots of trial EC06-13 

in 2007 and number of gaps recorded after harvest 
 
 

 
Figure 26 - Young first ratoons in untreated plots (four rows x 20 m) of Trial EC06-13 

in (a) Rep 4 (marker is in first row on left side), and (b) Rep 5 (marker is in first row on 
right side); numbers of greyback canegrubs found before harvest were 8 and 14 per 

six stools, respectively. 
 
 
In this trial and another on the same farm (Trial EC06-5), there was a high background level 
of stool loss at the plant crop harvest.  EC06-13 had a smaller crop than EC06-5 and had 
fewer harvesting difficulties, but stool loss was still extreme, even in plots where no grubs 
had been found (Figure 25).  However, stool loss was exacerbated by the presence of 
canegrubs at fairly low densities (e.g. Figure 26).  It was apparent when we sampled grubs 
in May, before harvest, that beds had not been well-prepared, and one of the two dual rows 
was frequently sitting above a shallow compacted layer.  It would seem that adoption of a 
new planting system in these fields without appropriate ground preparation and without a 
suitable harvester has probably exaggerated the damage caused by canegrubs. 
 
In 2008, only five of 117 greyback canegrubs were second instars.  Total counts of 
canegrubs per plot (second and third instars combined) transformed to the power 0.44 did 
not differ significantly among treatments (Table 39).  
 

a b
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In 2008, there was no significant difference among treatments in either cane yields at 
harvest or numbers of gaps after harvest (Table 40). 
 
 
Table 39 - Numbers of greyback canegrubs in the first ratoon crop of trial EC06-13 on 

18 April 2008 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or L) 

Grubs/six 
stools ± SE 

suSCon® Maxi 2 150 8.3 2.4 ± 1.3 
suSCon® Maxi 2 225 12.5 1.8 ± 1.1 
suSCon® Maxi 2 300 16.7 1.4 ± 0.7 
suSCon® Maxi 2 450 25.0 1.8 ± 1.1 
Confidor® Guard 2 16 0.9 2.8 ± 0.8 
Confidor® Guard 2 22 1.2 2.6 ± 1.2 
Confidor® Guard 2 32 1.8 2.8 ± 2.1 
Confidor® Guard 2 44 2.4 2.2 ± 1.0 
Confidor® Guard 1 22 1.2 1.4 ± 0.6 
Confidor® Guard 1 32 1.8 2.4 ± 0.9 
Untreated - - - 1.8 ± 0.8 
P    0.96 

 
 
Table 40 - First ratoon harvest yield of trial EC06-13 on 10 October 2008 and numbers 

of gaps on 11 November 2008 after harvest 
 

Insecticide 
No. of 
coulter

s 

Rate/ 
100 m bed 
(g or mL) 

Rate/ha 
(kg or L) 

Cane yield 
t/ha ± SE 

Gaps (>60 
cm)/10 m 
row ± SE 

suSCon® Maxi 2 150 8.3 124 ± 6 4.2 ± 0.3 
suSCon® Maxi 2 225 12.5 124 ± 7 4.7 ± 0.5 
suSCon® Maxi 2 300 16.7 132 ± 5 4.6 ± 0.3 
suSCon® Maxi 2 450 25.0 114 ± 12 4.4 ± 0.6 
Confidor® 
Guard 2 16 0.9 

119 ± 13 4.8 ± 0.1 

Confidor® 
Guard 2 22 1.2 

112 ± 9 5.6 ± 0.3 

Confidor® 
Guard 2 32 1.8 

118 ± 7 4.1 ± 0.3 

Confidor® 
Guard 2 44 2.4 

119 ± 6 4.5 ± 0.2 

Confidor® 
Guard 1 22 1.2 

110 ± 9 4.6 ± 0.2 

Confidor® 
Guard 1 32 1.8 

112 ± 8 4.3 ± 0.4 

Untreated - - - 98 ± 16 6.2 ± 1.0 
P    0.13 0.06 
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EC06-5, Guy, Proserpine; dual rows 
 
To obtain additional efficacy data for Confidor® Guard against greyback canegrub in dual-
row ratoons, we applied two rates of Confidor® to selected plots in the young second ratoon 
of the previously described plant-cane trial EC06-5.  Plots that had been previously treated 
with Confidor® at planting were re-treated on 12 November 2008 with the same rates, i.e. 22 
and 32 mL/100 m of bed, using a single coulter, and plots that had received BioCane™ at 
planting were treated with these rates of Confidor® using two coulters.  The single coulter ran 
in the middle of the bed at a depth of 10-15 cm while the twin coulters were 500 mm apart 
and 8-15 cm deep depending on the bed profile; insecticide use was 7-9% more than 
expected, which is acceptable. 
 
As described earlier, EC06-5 was fully sampled twice in 2009.  In April, there was no 
significant difference in numbers of greyback grubs among treatments.  In May, total 
numbers of grubs differed significantly among treatments (P = 0.004), with Confidor® Guard 
in the young second ratoon at 1.2 L/ha (two coulters) and 1.8 L/ha (one coulter) having 
significantly fewer grubs than untreated control plots (Table 41).  Numbers of grubs in May 
did not differ significantly between one and two coulters with both rates of Confidor® Guard 
combined (Table 41). 
 
Efficacy of Confidor® Guard applied to the second ratoon crop is disappointing in this trial, 
although numbers of grubs in Confidor®-treated plots seemed to fall between the two 
sampling occasions.  Crop yields were not obtained in 2009. 
 
 
Table 41 - Numbers of greyback canegrubs in the second ratoon crop of trial EC06-5 

on 20-21 April and 18 May 2009, for Confidor® Guard applied in the young second 
ratoon 

 

Grubs/six stools  ± SE 

Treatment 

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or L) 20-21/4/2009 18/5/2009 

Confidor® 2Ra 2 
coulters 22 1.2 

2.0 ± 1.8 0.4 ± 0.2c 

Confidor® 2Ra 2 
coulters 32 1.8 

2.4 ± 1.1 1.2 ± 0.4abc 

Confidor® 2Rb 1 coulter 22 1.2 2.8 ± 0.9 3.0 ± 0.8ab 
Confidor® 2Rb 1 coulter 32 1.8 3.2 ± 1.7 1.6 ± 0.7bc 
Untreated - - 5.0 ± 1.6 4.4 ± 1.8a 
P   0.13 0.004* 

a Also treated with BioCane™ at planting 
b Also treated with Confidor® Guard at planting 
Means in columns followed by the same letter are not significantly different by lsd test (P = 0.05) 
* Contrast: Single vs twin coulters at 22 and 32 mL/100 m of bed, t = 1.90, P = 0.064 
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5.3.3 Childers canegrub 
 

5.3.3.1 Application at planting 
 
ES06-10, Anderson, Isis; dual rows, conventional furrows 
 
Trial ES06-10 was planted on 30 September 2006 in dual rows using conventional furrows; 
rows were 800 mm apart on beds at 2.1 m spacing.  Treatments were four rates of suSCon® 
Maxi, three rates of suSCon® Plus and two rates of Confidor® Guard.  Insecticides were 
applied by hand on 14 November 2006 in bands about 150 mm wide in the planting furrows 
and then covered with soil.  By February 2009, granules were 50-90 mm below the soil 
surface while setts were 18 cm deep. 
 
The trial was lightly infested with Childers canegrubs in the plant crop, with 2.7 second and 
third instars (2007 generation) per stool in untreated control plots on 15 May and 1.5 per 
stool on 17 October; full sampling was not done.  There was no treatment effect on cane 
yield in 2007 or numbers of ratoon shoots after harvest (Table 42). 
 
 

Table 42 - Plant-crop harvest yield of trial ES06-10 on 13 September 2007 and 
numbers of shoots on 11 October 2007 after harvest 

 

Insecticide 
Rate/100 m 

bed 
(g or mL) 

Rate/ha 
(kg or L) 

Cane yield 
t/ha ± SE 

Shoots/ha ± 
SE 

(x 104) 
suSCon® Maxi 150 7.1 77 ± 10 3.0 ± 0.4 
suSCon® Maxi 225 10.7 91 ± 8 3.2 ± 0.3 
suSCon® Maxi 300 14.3 84 ± 0 3.3 ± 0.3 
suSCon® Maxi 450 21.4 81 ± 2 3.6 ± 0.7 
suSCon® Plus 600 28.6 81 ± 2 3.6 ± 0.2 
suSCon® Plus 900 42.9 85 ± 3 3.0 ± 0.2 
suSCon® Plus 1200 57.2 90 ± 9 3.6 ± 0.4 
Confidor® Guard 17.1 0.8 90 ± 4 3.3 ± 0.6 
Confidor® Guard 25.7 1.2 90 ± 7 3.2 ± 0.3 
Untreated - - 83 ± 6 3.2 ± 0.1 
P   0.72 0.96 

 
 
The trial was fully sampled in the young second ratoon crop on 16-17 December 2008, four 
stools per plot.  Numbers of grubs were summed over the four stools and transformed to the 
power 0.44 before ANOVA.  All treatments significantly reduced numbers of Childers 
canegrubs, with suSCon® Maxi the more effective of the suSCon® products at these 
application rates (Table 43). 
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Table 43 - Numbers of Childers canegrubs in the young second ratoon of trial ES06-10 
on 16-17 December 2008 

 

Insecticide 
Rate/100 m 

bed (g or mL) 
Rate/ha 
(kg or L) 

Grubs/four 
stools ± SE 

suSCon® Maxi 150 7.1 2.8 ± 1.1 bc 
suSCon® Maxi 225 10.7 2.4 ± 0.9 bc 
suSCon® Maxi 300 14.3 2.2 ± 1.1 bc 
suSCon® Maxi 450 21.4 0.6 ± 0.4 c 
suSCon® Plus 600 28.6 7.0 ± 4.8 b 
suSCon® Plus 900 42.9 7.8 ± 3.4 b 
suSCon® Plus 1200 57.2 8.4 ± 4.1 b 
Confidor® Guard 17.1 0.8 5.4 ± 2.3 b 
Confidor® Guard 25.7 1.2 5.0 ± 1.2 b 
Untreated - - 19.4 ± 6.8 a 
P   <0.001* 

 Means in columns followed by the same letter are not significantly different (P = 0.05) 
 * Contrast: Plus vs Maxi, t = 3.44, P = 0.002 
 
 
There were significant differences among treatments for numbers of millable stalks and cane 
yield at the second ratoon harvest in 2009 (Table 44).   Most of the insecticide treatments 
had significantly more stalks than untreated plots and all had significantly higher yields.  The 
lowest rate of suSCon® Plus, 600 g/100 m of bed, was inferior to the highest rates of 
suSCon® Maxi and Confidor® Guard.  Average stalk weight did not differ significantly among 
treatments (P = 0.27) 
 
 

Table 44 - Second ratoon harvest yield of trial ES06-10 on 28 July 2009 
 

Insecticide 
Rate/100 m 

bed 
(g or mL) 

Rate/ha 
(kg or L) 

Stalks/ha ± 
SE (x 104) 

Cane yield 
t/ha ± SE 

suSCon® Maxi 150 7.1 7.6 ± 0.3 ab 106 ± 6 ab 
suSCon® Maxi 225 10.7 7.5 ± 0.2 ab 108 ± 3 ab 
suSCon® Maxi 300 14.3 7.5 ± 0.2 ab 112 ± 3 ab 
suSCon® Maxi 450 21.4 8.1 ± 0.2 a 116 ± 3 a 
suSCon® Plus 600 28.6 7.3 ± 0.1 b 98 ± 5 b 
suSCon® Plus 900 42.9 7.5 ± 0.2 ab 109 ± 8 ab 
suSCon® Plus 1200 57.2 7.1 ± 0.1 bc 103 ± 6 ab 
Confidor® Guard 17.1 0.8 7.5 ± 0.2 ab 102 ± 4 ab 
Confidor® Guard 25.7 1.2 7.5 ± 0.2 ab 114 ± 5 a 
Untreated - - 6.5 ± 0.3 c 80 ± 11 c 
P   0.005 0.007 

 
 
There were significant differences in numbers of gaps among treatments in the young third 
ratoon but the treatments did not follow a consistent pattern (Table 45).  Numbers of third-
ratoon shoots did not differ significantly among treatments (Table 45). 
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Table 45 - Numbers of gaps and shoots in trial ES06-10 on 22 October 2009 after the 
second ratoon harvest 

 

Insecticide 
Rate/100 

m bed 
(g or mL) 

Rate/ha 
(kg or L) 

Gaps/10 m row ± 
SE 

Ratoon 
shoots/ha (x 

104) ± SE 
suSCon® Maxi 150 7.1 7.8 ± 0.2 bcde 6.7 ± 0.5 
suSCon® Maxi 225 10.7 7.7 ± 0.6 cde 6.6 ± 0.2 
suSCon® Maxi 300 14.3 9.0 ± 0.5 ab 6.3 ± 0.3 
suSCon® Maxi 450 21.4 7.0 ± 0.3 e 7.1 ± 0.5 
suSCon® Plus 600 28.6 9.3 ± 0.8 a 5.9 ± 0.5 
suSCon® Plus 900 42.9 8.3 ± 0.6 abcd 5.7 ± 0.7 
suSCon® Plus 1200 57.2 7.2 ± 0.4 de 6.6 ± 0.4 
Confidor® Guard 17.1 0.8 7.5 ± 0.5 cde 6.6 ± 0.5 
Confidor® Guard 25.7 1.2 8.5 ± 0.4 abc 6.3 ± 0.3 
Untreated - - 8.6 ± 0.3 abc 6.5 ± 0.5 
P   0.0039 0.38 

 
 
ES06-10 was sampled again for Childers canegrubs in the young third ratoon.  There was no 
significant difference in number of grubs (almost all 2009-generation third instars) among 
treatments (Table 46). 
 
 
Table 46 - Numbers of Childers canegrubs in trial ES06-10 on 13 November 2009, for 
treatments applied in the planting furrow after planting; dual rows 800 mm apart on 

2.0 m beds 
 

Product 
Rate/100 m bed 

(g or mL) 
Rate/ha 
(kg or L) 

Canegrubs/ 
stool ± SE 

suSCon® Maxi/Conf. CR 150 7.1 2.4 ± 0.5 
suSCon® Maxi/Conf. CR 225 10.7 1.9 ± 0.3 
suSCon® Maxi/Conf. CR 300 14.3 1.5 ± 0.4 
suSCon® Maxi/Conf. CR 450 21.4 1.0 ± 0.2 
suSCon® Plus 600 28.6 1.3 ± 0.3 
suSCon® Plus 900 42.9 2.4 ± 0.5 
suSCon® Plus 1200 57.2 1.8 ± 0.3 
Confidor® Guard 17.1 0.8 2.4 ± 0.4 
Confidor® Guard 25.7 1.2 2.9 ± 0.7 
Untreated - - 1.9 ± 0.4 
P   0.23 

 
 

5.3.3.2 Application using coulters 
 
ES06-8, Kelly, Cordalba; dual rows 
 
A third ratoon crop with dual rows 500 mm apart was treated with twin coulters (300 mm 
apart and 125 mm deep) on 1 November 2007.  Insecticides included the ratoon treatments 
currently available for Childers canegrub, i.e. liquid formulations of imidacloprid (Confidor® 
Guard and Senator®) and a granular formulation of cadusafos (Rugby), as well as two 
controlled-release formulations of imidacloprid (results not reported).  There was a moderate 
infestation of Childers canegrubs at the time, with 4-8 per stool. 
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Numbers of Childers canegrubs under individual stools in March 2007 were transformed to 
the power 0.44 before analysis of variance.  Two generations of grubs were present, a 2006 
generation represented by third instars and a 2007 generation represented by first and 
second instars.  Numbers of third instars from the older generation were not significantly 
reduced by treatment (Table 47).  However, there was a significant treatment effect on 
numbers of first and second instars, with significantly fewer in Senator® and Rugby 
treatments than in untreated controls (Table 47). 
 
 

Table 47 - Numbers of Childers canegrubs on 7 March 2007 in trial ES06-8, treated 
with twin coulters on 1 November 2006; dual rows 500 mm apart 

 
Grubs/stool ± SE 

Insecticide 
Rate/100 

m bed 
Rate/ha 

3rd instars 1st & 2nd instars 
Confidor® Guard 22 mL 1.2 L 1.2 ± 0.3 6.2 ± 0.8 ab 
Senator® 23 mL 1.3 L 2.1 ± 0.7 3.3 ± 0.5 c 
Rugby 360 g 20 kg 0.9 ± 0.2 4.9 ± 0.9 bc 
Untreated - - 2.1 ± 0.4 7.8 ± 1.1 a 
P   0.70 0.045 

Means in columns followed by the same letter are not significantly different (P = 0.05) 
 
 
There was no significant effect of treatment on numbers of stalks or cane yield in 2007 
(Table 48).  There could have been several reasons for this: damage already inflicted to 
stools prior to November 2006 may have prevented them from taking advantage (under dry 
conditions) of the grub control that was achieved, or perhaps the level of grub control 
(particularly of third instars) was inadequate to achieve a yield benefit.  Numbers of ratoon 
shoots in October 2007, 6 weeks after harvest, were not significantly affected by treatment 
(Table 48).  However, by November 2007 the untreated plots were extremely poor, gappy 
and droughted, and there were significantly more ratoon shoots in all treatments except 
Rugby (Table 48). 
 
 
Table 48 - Stalk numbers and cane yield of trial ES06-8 in July and on 28 August 2007 

and subsequent numbers of ratoon shoots on 9 October and 30 November 2007 
 

Shoots/ha ± SE (x 104) 
Insecticide 

Rate 
/ha 

Stalks/ha ± 
SE (x 104) 

Cane yield 
t/ha ± SE October November 

Confidor® Guard 1.2 L 5.7 ± 0.3 63 ± 4 6.5 ± 0.6 9.5 ± 0.5 a 
Senator® 1.3 L 5.7 ± 0.2 64 ± 2 6.8 ± 0.7 9.7 ± 0.5 a 
Rugby 20 kg 5.8 ± 0.3 62 ± 6 5.6 ± 0.4 7.7 ± 0.5 b 
Untreated - 5.3 ± 0.6 56 ± 5 5.7 ± 0.5 6.3 ± 0.8 b 
P  1.00 0.93 0.64 0.004 

 
The trial was sampled again for Childers canegrubs in November 2007.  Numbers under 
individual stools were transformed to the power 0.44 before analysis of variance.  Almost all 
grubs were third instars, i.e. later stages of the population recorded as first and second 
instars at the previous sampling in March.  All treatments except Rugby had significantly 
fewer grubs than untreated controls, with no significant differences between the liquid 
treatments (Table 49).  The difference between the results of Rugby (cadusafos) and 
imidacloprid treatments at this sample and the previous sample may reflect the longer 
residual life and slower action of imidacloprid. 
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The new generation of Childers canegrubs was sampled in May 2008.  Of 279 grubs 
counted, 83% were the 2008 generation while the remainder were from the older 2007-
generation.  The total number of grubs did not differ significantly among treatments (Table 
49).  Sampling was not possible later in 2008. 
 
 
Table 49 - Numbers of Childers canegrubs on 12 November 2007 and 21 May 2008 in 

trial ES06-8 
 

Grubs/stool ± SE 
Insecticide Rate/ha 

12/11/2007 21/5/2008 
Confidor® Guard 1.2 L 2.9 ± 0.6 b 2.0 ± 0.4 
Senator® 1.3 L 3.6 ± 1.1 b 1.8 ± 0.5 
Rugby 20 kg 7.7 ± 1.2 a 2.6 ± 0.4 
Untreated - 10.2 ± 1.4 a 1.5 ± 0.3 
P  <0.001 0.06 

Means in columns followed by the same letter are not significantly different (P = 0.05) 
 
 
Numbers of stalks and cane yield in 2008 were significantly increased by all treatments 
except Rugby (Table 50).  However, numbers of ratoon shoots after harvest did not differ 
significantly among treatments. 
 
 

Table 50 - Stalk numbers and cane yield of trial ES06-8 in July and on 3 September 
2008 and subsequent numbers of ratoon shoots on 30 September 2008 

 

Insecticide Rate/ha 
Stalks/ha ± SE 

(x 104) 
Cane yield 
t/ha ± SE 

Shoots/ha ± SE 
(x 104) 

Confidor® Guard 1.2 L 6.4 ± 0.3 a 112 ± 5 a 5.8 ± 0.6 
Senator® 1.3 L 6.1 ± 0.4 ab 107 ± 5 a 4.8 ± 0.5 
Rugby 20 kg 5.5 ± 0.2 b 92 ± 5 b 6.1 ± 0.8 
Untreated - 5.2 ± 0.5 b 86 ± 6 b 6.7 ± 1.0 
P  0.014 <0.001 0.53 

 
 

5.3.4 Other southern species 
 

5.3.4.1 Application at planting 
 
ES05-6, Ambel, Bundaberg; dual rows 
 
ES05-6 was established in 2005 near Bundaberg on sandy soil targeting southern one-year 
or noxia canegrub.  The treatments in Table 51 were applied during planting with a double-
disc opener planter in dual rows 500 m apart at 1.8 m bed spacing. 
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Table 51 - Treatments in trial ES05-6 planted on 20 September 2005; dual rows 500 
mm apart on 1.8 m beds 

 

Insecticide 
Rate/100 
m row (g 
or mL) 

Rate/100 
m bed 
(g or 
mL) 

Rate/ha 
(kg or 

L) 

Under-
/over-use 
of product 

suSCon® Maxi 75 150 8.3 
suSCon® Maxi 112.5 225 12.5 
suSCon® Maxi 150 300 16.7 
suSCon® Maxi 225 450 25.0 

+7% 

suSCon® Plus 300 600 33.3 
suSCon® Plus 450 900 50.0 

+4% 

Confidor® Guard 8.6 17.1 1.0 
Confidor® Guard 12.9 25.7 1.4 

-3% 

Untreated - - - - 
 
 
There was a small number of noxia canegrubs in untreated plots in ES05-6 in May 2006 
(0.8/stool) but full sampling was not done.  Plot yields were measured later in the year.  
There was no significant difference in yield among treatments (Table 52). 
 
 

Table 52 - Plant crop harvest yield in trial ES05-6 on October 2006 
 

Insecticide 
Rate/100 m 

bed (g or mL) 
Rate/ha 
(kg or L) 

Cane yield 
t/ha ± SE 

suSCon® Maxi 150 8.3 121 ± 4 
suSCon® Maxi 225 12.5 127 ± 3 
suSCon® Maxi 300 16.7 117 ± 9 
suSCon® Maxi 450 25.0 125 ± 3 
suSCon® Plus 600 33.3 123 ± 6 
suSCon® Plus 900 50.0 122 ± 4 
Confidor® Guard 17.1 1.0 124 ± 4 
Confidor® Guard 25.7 1.4 126 ± 7 
Untreated - - 115 ± 5 
P   0.76 

 
 

5.3.4.2 Application using coulters 
 
ES06-11, Ambel, Bundaberg; dual rows 
 
ES06-11 was established in a dual-row ratoon crop against noxia/southern one-year 
canegrubs in 2006.  Application rates of suSCon® Maxi were the same as used in greyback 
canegrub trials, while application rates of Confidor® Guard were one step lower reflecting the 
lower registered rates against southern canegrub species in conventional systems (Table 
53). 
 
 



59 

Table 53 - Treatments in trial ES06-11, treated using coulters on 30 November 2006 as 
third ratoons; twin coulters 500 mm apart and 150 mm deep with single coulters at 

similar depth; dual rows 500 mm apart on 1.8 m beds 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Under-
/over-use 
of product 

suSCon® Maxi 2 150 8.3 
suSCon® Maxi 2 225 12.5 
suSCon® Maxi 2 300 16.7 
suSCon® Maxi 2 450 25.0 

+7% 

Confidor® Guard 2 11 0.6 +24% 
Confidor® Guard 2 16 0.9 +25% 
Confidor® Guard 2 22 1.2 +25% 
Confidor® Guard 2 32 1.8 +24% 
Confidor® Guard 1 16 0.9 +14% 
Confidor® Guard 1 22 1.2 +14% 
Untreated - - - - 

 
 
Numbers of southern one-year canegrubs were counted in all plots in 2007.  Numbers of 
grubs were summed across five stools per plot and totals were transformed to the power 
0.44 before analysis of variance.  Canegrub numbers were significantly affected by 
treatment, with fewer grubs than in untreated controls in all insecticide/rate combinations 
excepting Confidor® Guard applied using twin coulters at the two lower rates (0.6 and 0.9 
L/ha) and Confidor® Guard applied using a single coulter at a higher rate (1.2 L/ha) (Table 
54).  Rate responses were inconsistent.  Numbers of grubs did not differ significantly 
between one and two coulters with two rates of Confidor® Guard combined (Table 54).  Plot 
yields could not be obtained as the field was harvested without notice. 
 
 
Table 54 - Numbers of southern one-year canegrubs in trial ES06-11 on 27 April 2007 

 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Total grubs/five 
stools ± SE 

suSCon® Maxi 2 150 8.3 0.8 ± 0.6 efg 
suSCon® Maxi 2 225 12.5 2.4 ± 0.9 bcde 
suSCon® Maxi 2 300 16.7 0.8 ± 0.4 defg 
suSCon® Maxi 2 450 25.0 0.2 ± 0.2 g 
Confidor® Guard 2 11 0.6 2.2 ± 0.5 abcd 
Confidor® Guard 2 16 0.9 2.8 ± 1.1 abc 
Confidor® Guard 2 22 1.2 0.6 ± 0.4 fg 
Confidor® Guard 2 32 1.8 1.2 ± 0.4 cdefg 
Confidor® Guard 1 16 0.9 2.0 ± 1.0 bcdef 
Confidor® Guard 1 22 1.2 3.8 ± 1.2 ab 
Untreated - - - 5.2 ± 1.2 a 
P    <0.001* 

Means in columns followed by the same letter are not significantly different (P = 0.05) 
* Contrast: Single vs twin coulters at 16 and 22 mL/100 m of bed, t = 1.42, P = 0.16 
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ES06-11 was sampled again in 2008.  Numbers of grubs (mostly southern one-year 
canegrubs with a few noxia canegrubs) were totalled across all four samples from each plot 
and transformed to the power 0.44.  A test of homogeneity of variance of total grubs per plot 
was not possible because of the zero variance of one treatment, but variances were 
homogeneous when this treatment was omitted; the final ANOVA used all treatments.  The 
total number of canegrubs differed significantly among treatments (Table 55).  All 
treatments, excepting Confidor® Guard at 1.2 L/ha through a single coulter, had significantly 
fewer grubs than untreated control plots. 
 
 
Table 55 - Numbers of (predominantly) southern one-year canegrubs in trial ES06-11 

on 4 March 2008 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Grubs/four 
stools ± SE 

suSCon® Maxi 2 150 8.3 1.4 ± 1.2 bc 
suSCon® Maxi 2 225 12.5 1.6 ± 0.7 bc 
suSCon® Maxi 2 300 16.7 0.0 ± 0.0 c 
suSCon® Maxi 2 450 25.0 0.4 ± 0.2 bc 
Confidor® Guard 2 11 0.6 2.0 ± 1.0 bc 
Confidor® Guard 2 16 0.9 0.8 ± 0.6 bc 
Confidor® Guard 2 22 1.2 0.8 ± 0.4 bc 
Confidor® Guard 2 32 1.8 2.0 ± 1.3 bc 
Confidor® Guard 1 16 0.9 2.4 ± 1.1 b 
Confidor® Guard 1 22 1.2 2.8 ± 1.0 ab 
Untreated - - - 7.0 ± 2.7 a 
P    0.034 

Means in columns followed by the same letter are not significantly different (P = 0.05) 
 
Cane yields in 2008 did not differ significantly among treatments (Table 56), probably 
because grub numbers were low in untreated plots in previous years (1.0/stool in 2007 and 
1.8/stool in 2008). 
 
 

Table 56 - Harvest yield of trial ES06-11 on 14 August 2008 
 

Insecticide 
No. of 

coulters

Rate/100 
m bed 

(g or mL) 

Rate/ha 
(kg or L) 

Cane yield 
t/ha ± SE 

suSCon® Maxi 2 150 8.3 46 ± 7 
suSCon® Maxi 2 225 12.5 47 ± 3 
suSCon® Maxi 2 300 16.7 52 ± 4 
suSCon® Maxi 2 450 25.0 46 ± 5 
Confidor® Guard 2 11 0.6 47 ± 4 
Confidor® Guard 2 16 0.9 52 ± 5 
Confidor® Guard 2 22 1.2 45 ± 5 
Confidor® Guard 2 32 1.8 50 ± 2 
Confidor® Guard 1 16 0.9 49 ± 3 
Confidor® Guard 1 22 1.2 47 ± 5 
Untreated - - - 42 ± 5 
P    0.88 
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5.3.5 Compatibility of BioCane™ and at-planting fungicides 
 
There was a very large variation among replicates in the numbers of colony-forming units 
(CFUs) recorded following application of BioCane™ in combination with different at-planting 
fungicides (Table 57).  Numbers of CFUs (log-transformed) did not differ significantly among 
treatments (P = 0.10).  Thus there is no evidence that the fungicides used as planting had a 
deleterious effect on BioCane™ viability.  This was certainly the case with Sportak (Table 
57), the fungicide used in efficacy trials EC06-2 and EC06-5 where we initially had doubts 
about the viability of the BioCane™ we applied (Section 5.3.2.1). 
 
 
Table 57 - Numbers of BioCane™ spores, assessed as colony-forming units (CFUs), in 
soil following application of BioCane™ in combination with various fungicides during 

planting with a dual-row double-disc opener planter 
 

Additional treatment Shirtan Sportak Bumper Nil 
CFUs x 104/g (±SE) 11.0 ± 2.6 46.0 ± 26.9 11.6 ± 4.0 24.9 ± 9.1 

 
 

5.4 Conclusions 
 
 suSCon® Blue and suSCon® Maxi both gave satisfactory control (comparable to 

control in conventional systems) of greyback canegrub when applied between the 
discs of a double-disc opener planter 

 BioCane™ was not adversely affected by at-planting fungicides when applied from a 
double-disc opener planter; however the efficacy data we obtained against greyback 
canegrub did not support its use 

 suSCon® Maxi gave 1-year control of greyback canegrub when applied using 
coulters; this is not a registered use in conventional systems and these data do not 
support its use in new farming systems 

 suSCon® Maxi gave satisfactory control of Childers canegrub when applied in dual 
rows at fill-in of conventional planting furrows 

 Liquid imidacloprid (e.g. Confidor® Guard, Senator®) gave at least 1-year control of 
some canegrub species in dual rows when applied either at planting or at fill-in 
(greyback and Childers canegrubs) or using coulters (greyback, southern one-year 
and Childers canegrubs) 

 Twin coulters were slightly more effective than a single coulter for applying Confidor® 
Guard in dual rows against greyback canegrub 

 Effective application rates of suSCon® Blue, suSCon® Maxi and liquid imidacloprid in 
dual rows were within the range currently on the registered labels, with the high end 
of current label rates per 100 m of single row transferred to the same rates per 100 m 
of dual-row bed 

 Use patterns in new farming systems differ from label recommendations in 
conventional systems, despite the fact that application rates are comparable, and 
recommendations to industry cannot be made until changes are approved by the 
Australian Pesticides and Veterinary Medicines Authority (APVMA) 

 
 
6.0 PATHOGENS OF GREYBACK CANEGRUB  
 

6.1 Methodology 
 
Canegrubs collected during the project, including those from the untreated plots of 
insecticide trials, were sent to BSES Tully or Meringa for disease screening.  Grubs were 
reared in individual cups in peat and fed sliced carrot until death or adulthood.  Cause of 
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death was assessed by observing external symptoms (obvious for the fungus Metarhizium) 
or by examining the haemolymph (blood) for pathogenic organisms (the bacterium 
Paenobacillus popilliae or milky disease and the protozoan Adelina).  Haemolymph was also 
extracted from live or unhealthy larvae to check for disease.  Infection of canegrubs in each 
collection was expressed as a percentage of those that were received at the laboratory in 
good condition (ie not damaged during collection or in transit). 
 
 

6.2 Results and Discussion 
 
We noted earlier that greyback canegrubs are sometimes found in soybean crops grown 
alternately with cane.  One of the soybean crops we had sampled in 2005 at Plane Creek 
(Borg) subsequently became the site of insecticide trial EC05-5.  No grubs were found in the 
plant crop whereas an average of 1.5 grubs/sample had been found in the soybeans.  This 
field was fully cultivated between the soybean and cane crops.  Of the grubs collected from 
the soybeans, 11 of 24 were reared successfully to adult (46%) and no Metarhizium or 
Adelina was detected.  For the other two sites where greyback grubs were collected from 
soybeans in March 2005, both on the farm of Gibson near Pinnacle west of Mackay, Adelina 
was detected in 1 of 14 grubs (7%) from one field and Metarhizium was detected in 1 of 24 
grubs (4%) from the second; 57-58% of grubs successfully produced adults from each field. 
 
Of greyback canegrubs collected from untreated plots in insecticide trials in 2006, 
Metarhizium was detected in two of seven grubs from trial EC05-1 in the Burdekin (Table 
58), perhaps reflecting use of BioCane™ by the grower (Martin Walsh) in previous crops.  
No pathogens were detected in other trials in the Burdekin or Central regions.  Both 
Metarhizium and Adelina were detected in grubs from the trial at Ingham.  These 
observations are in agreement with records of the prevalence of grub pathogens in different 
regions from previous studies and in the concurrent project BSS257. 
 
 

Table 58 - Pathogens recorded in greyback grubs from trials in 2006 
 

Fate of grubs % 

Trial Region 
No. 

grubs Adelina 
Metarhiz

-ium 
Milky 

disease 

Dead, 
cause 

unknown 
Adults 

At-plant        
EC05-1 Burdekin 7 0 29 0 29 43 
EC05-2 Burdekin 5 0 0 0 40 60 
EC05-3 Herbert 13 8 15 0 46 31 
Coulters        
EC04-8 Central 1 0 0 0 0 100 
EC05-9 Burdekin 1 0 0 0 0 100 
EC05-10 Central 2 0 0 0 50 50 

 
 
In 2007, Metarhizium was not detected in two trials (EC05-1 and EC06-1) on the farm of 
Martin Walsh in the Burdekin, unlike the sample in 2006 (see Table 58), but only four grubs 
were examined in 2007 (Table 59).  Metarhizium was also not detected in grubs from EC05-
3 at Ingham, unlike 2006.  No Adelina was found in grubs from the central region while 
Metarhizium killed a single individual. 
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Table 59 - Pathogens recorded in greyback canegrubs from trials in 2007 
 

Fate of grubs % 

Trial Region 
No. 

grubs Adelina 
Metarhiz

-ium 
Milky 

disease 

Dead, 
cause 

unknown 
Adults 

At-plant        
EC05-1 & 
EC06-1 

Burdekin 4 0 0 0 25 75 

EC05-3 a Herbert  5 0 0 0 20 80 
EC05-3 b Herbert 25 8 0 0 36 56 
EC05-4 Central 1 0 0 0 100 0 
EC05-6 Central 2 0 0 0 0 100 
EC06-2 Central 1 0 100 0 0 0 
EC06-5 Central 18 0 0 11 39 50 
Coulters        
EC06-13 Central 35 0 11 6 31 51 

a and b, untreated and insecticide-treated plots, respectively 
 
 
No greyback canegrubs were detected with Adelina, Metarhizium or Paenibacillus popilliae 
(milky disease) in 2008 (Table 60), following the pattern of low infection the previous year – 
infection rates of 66 grubs in 2007 were 0%, 5% and 4% for Adelina, Metarhizium and milky 
disease, respectively.  In 2008, 47% of grubs collected from all trials successfully produced 
adults compared with 55% in 2007. 
 
 

Table 60 - Pathogens recorded in greyback canegrubs from trials in 2008 
 

Fate of grubs % 

Trial Region 
No. 

grubs Adelina 
Metarhiz

-ium 
Milky 

disease 

Dead, 
cause 

unknown 
Adults 

At-plant        
EC05-1 Burdekin 1 0 0 0 100 0 
EC05-3 Herbert  7 0 0 0 29 71 
EC05-4 Central 1 0 0 0 100 0 
EC06-1 Burdekin 1 0 0 0 0 100 
EC06-2 Central 1 0 0 0 100 0 
EC06-5 Central 20 0 0 0 45 55 
EC07-1 Central 1 0 0 0 0 100 
EC07-2 Central 2 0 0 0 100 0 
Coulters        
EC06-8 Central 9 0 0 0 67 33 
EC06-13 Central 21 0 0 0 57 43 
 
 
Greyback canegrubs were collected from only three trials in 2009.  No Adelina or 
Metarhizium was detected, with a low level of milky disease (Table 61). 
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Table 61 - Pathogens recorded in greyback canegrubs from trials in 2009 
 

Fate of grubs % 

Trial Region 
No. 

grubs Adelina 
Metarhiz

-ium 
Milky 

disease 

Dead, 
cause 

unknown 
Adults 

At-plant        
EC06-5 Central 6 0 0 17 33 50 
EC07-1 Central 19 0 0 5 16 79 
Coulters        
EC06-13 Central 1 0 0 0 100 0 
 
 

6.3 Conclusions 
 
 Rates of infection of greyback canegrub by known pathogens – Adelina, Metarhizium 

and Paenibacillus popilliae or milky disease – were low in canegrubs collected during 
the project 

 None of the collection fields reflected a true low-impact farming system, that is, one 
with zero or minimal tillage between cane cropping cycles and with a minimum tillage 
legume crop 

 All canegrubs except those from one field in the Herbert were collected from fields in 
the central or Burdekin regions, where rates of infection in conventional systems are 
historically low (eg see final report BSS257) 

 Changes to farming systems in districts where pathogens are currently rare are 
unlikely to bring about rapid change in grub disease status in those fields 

 
 
7.0 MONITORING FOR SOUTHERN CANEGRUBS 
 

7.1 Methodology 
 
Meetings with growers and an Isis grower group (Target 100) near Bundaberg indicated two 
issues relating to developing and operating a system to monitor and plan management of 
Childers canegrub.  To gain widespread acceptance and cooperation, especially from 
traditional industry structures, such a system should be as applicable and beneficial to 
growers using conventional practice as to those with ‘new’ cultural routines.  In addition, it 
should benefit those affected by all canegrub species and not just Childers canegrub. 
 
Population dynamics studies were carried out in both conventionally managed and 
minimum-tillage fields to satisfy the objective of a monitoring system to provide growers with 
early warning of Childers canegrub problems.  Populations of second or young third instars 
were monitored in autumn as indicators of risk from third instars the following summer.  
Childers canegrubs have a 2-year life cycle, and it is the third instars present in spring-
summer towards the end of their first year of development that cause serious root damage to 
cane.  Autumn monitoring is a new strategy.  Previous attempts at monitoring Childers grubs 
have targeted third instars in spring, after harvest.  Earlier indication of infestation would be 
of enormous benefit: growers could then plan their harvest, irrigation and fertiliser schedules 
and make plough-out decisions with knowledge of the likely grub pressure later in the year, 
and they could apply knockdown insecticides early in spring, before crops suffer significant 
damage, if that was the most economic response.  Such a monitoring system, if reliable, 
would provide a useful and cost-effective management tool for both new and conventional 
systems. 
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Twenty stools, selected in a randomly stratified pattern, were sampled from each field in 
autumn-winter and spring-summer and grub numbers recorded.  Samples of larvae were 
reared and examined for determination of entomopathogenic disease levels – Metarhizium, 
Adelina and milky disease. 
 
All work was done in collaboration with interested growers and productivity services, and 
results of the monitoring program were supplied to participating growers each year to inform 
their management decisions and to obtain their feedback on the usefulness of the program. 
 
 

7.2 Results and Discussion 
 

7.2.1 2005 
 
Thirty-five sites prone to Childers canegrub were sampled successively in autumn and 
spring-summer 2005.  Several others were ploughed out following the autumn sampling.  
Most were ratoons when sampling commenced.  Eight had been planted by minimum tillage 
practices and all ratoons were trash-blanketed.  All sites had a previous history of canegrub 
damage.  
 
Dynamics 
Autumn sampling was carried out in April-May.  By May, 50-60% of 2005-generation larvae 
had reached third instar while mature third instars from the 2004 generation were also 
present in varying proportions.  Third instars were still feeding in the one site sampled in 
June 2005.  Spring-summer sampling commenced in early December 2005 and was 
completed by 16 January 2006.  Of the summer sample, a very low proportion (20-30%) of 
third instar grubs at 10-20% of the sites - those sampled in January - were nearly fully-
developed.  All the summer populations were feeding and the majority were still in the stools; 
thus the summer sample was not an underestimate due to being taken past the peak activity 
period.   
 
There was a moderately good relationship between Childers canegrub numbers in autumn 
and the following spring; y=1.465x - 0.068; R2= 0.36.  A better relationship was obtained by 
transforming the means as log x+1; y= 0.903x + 0.022; R2=0.50 (Figure 27). 
 
To test whether sampling date in autumn was a critical factor, the ratio of summer to autumn 
numbers in each field was regressed on sampling date.  Autumn sampling date did not help 
to explain the variation in the change in numbers in successive sampling periods (R2= 
0.010). 
 
The only disease estimates discussed here are from grubs collected in the autumn sampling 
period, as detected by laboratory rearing and haemolymph examination up to December 
2005. 
 
Metarhizium-infected grubs were detected at 80% of the sites sampled.  Where present, 
infection averaged 20% (4-50%).  Adelina infection was present at 44% of sites; where 
present, infection averaged 15% (5-43%). 
 
The ratio of summer to autumn numbers was regressed on the proportion of diseased 
insects.  Neither Metarhizium nor Adelina infection rates, or the sum of the two, was 
significantly related to the change in grub numbers between autumn and summer (R2 = 
0.027, 0.027, and 0.030, respectively). 
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Figure 27 - Average of Childers canegrubs (all instars) in autumn relative to average 
number of third instars in summer 2005, for thirty-five sites, either untransformed 

(left) or transformed as log (x+1) (right) 
 
 
Thus, the influence of sampling variables themselves is probably of greater influence on the 
relationship between autumn and summer numbers than diseases or sampling dates.    
 
Autumn sampling as a possible tool for Childers canegrub management 
The utility of sampling in autumn is still evident in these 35 samples, despite only moderate 
correlation with spring numbers, because the degree of predictability needed depends on the 
type of strategy a grower wishes to undertake.  Higher predictability will be desirable for 
situations where growers are choosing solely whether or not to apply insecticide.  Lesser 
predictability is probably adequate for awareness and for coordinating integrated 
management strategies.   
 
Where correlation is poor, there are two possible outcomes from an autumn monitoring 
program: autumn estimates that are lower than summer populations (under-estimate or false 
negative), or autumn estimates that are higher than summer populations (over-estimate or 
false positive).  False negatives are potentially a far more damaging outcome.  
 
There were no false negatives of the three strongly damaging populations detected in 
summer (9-14 grubs/stool), assuming an autumn action threshold of 4 grubs/stool (Figure 
27).  However there was slight underestimation (false negative) of four slightly-damaging 
(3.8-5.2 grubs/stool) populations.   Also, autumn sampling using a threshold of 4 grubs/stool 
could have resulted in four cases (false positives) where growers may have unnecessarily 
applied control measures or taken unnecessary action.   
 
This indicates that some degree of skill and interpretation will be needed to establish action 
thresholds and to plan responses using sampling data.  An alternative of early spring-
sampling as a follow-up adjunct to autumn sampling may be a useful option.  However, the 
2005 sampling program showed that the autumn sampling option is practical and has 
potential. 
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Involvement of farmer-groups with sampling program and results 
Two major-client growers, Bundaberg Sugar Ltd (BSL) and Unifact Ltd, were informed of 
sampling trends in autumn 2005.  Management of both groups used the information to make 
early ploughout decisions for several heavily infested fields.  One used the information to 
make decisions to avoid at-planting treatment in other fields where grub numbers in 
surrounding ratoons indicated risks were very low.  A meeting of 12 grower members of the 
Isis Grub Management Grower group was convened and attended as a project activity in 
November 2005; the status of current and future control options and how a monitoring 
program could enhance their efficient use were outlined in discussions.  Following two 
previous information sessions, the Isis Productivity Board (Target 100 program) undertook to 
cooperate in an autumn 2006 sampling program as a pilot study of the merits and possibility 
of a monitoring program to aid local growers in grub management.   
 
Potential benefits to growers from 2005 grub monitoring activities in cane as well as in 
soybeans have been discussed with all existing cooperators.  Similar benefits were outlined 
in individual discussions with 11 new growers, introducing additional soybean and sugarcane 
fields to the program.   
 
 

7.2.2 2006 
 
Twelve farm management agronomists for BSL, which produces about 33% of the cane 
grown in the Bundaberg region, were involved in discussions on 28 February on how a 
monitoring-based grub management planning program could substantially lower costs 
associated with canegrub control and losses.  They were reminded of benefit obtained in 
2005 from early-warning that induced them to fallow rather than ratoon a particular field.  
BSL agreed to provide some resources and to participate in research programs developing 
and validating local canegrub IPM programs. 
 
The monitoring program which focused on Childers canegrub in 2005 was extended to 
southern 1-year canegrub in 2006. 
 
The second round of monitoring sugarcane for Childers canegrub continued in autumn 2006.  
Data summaries and predictions were shared with the 17 respective growers or sugarcane 
producers, including large units from BSL, and their respective productivity services.  Each 
was visited in May-June, given hand-tailored data summaries (Figure 28), and the data and 
their management implications discussed.  In addition, implications for two sites were 
discussed with large groups at an Isis field day. 
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Farm# Mill

Grower

Block # 8A Variety Class

Date Area (ha) 3.8

N

Species
new - (06)

generation

old - (05)

generation

Sample # 3rd stage 3rd stage Xmas Lep neg
1 3 13 4
2 5 1 2
3 3 3
4 5 1 3
5 4 1
6 4 4 1
7 1 0 1
8 2 1
9 4 7 3

10 3 3 1
11 1 1
12 4 3 6
13 8 6 2
14 3 2 1
15 2 6 6
16 0 0 3
17 9 3 1
18 1 2
19 2 0
20 8 2 1

AVG. GRUBS / STOOL 6.6 #DIV/0!

GRUB SAMPLING SHEET

1R

Isis

Q205

What does this mean?:   Numbers (6.6/stool) increasing rapidly from 2005.  

What could I do?: This population will probably cause some crop loss in 2007 unless the field is
treated in spring 2006.  

Uni-Fact Pty Ltd

9/06/2006

Sketch map; shows approx. position of samples eg 1-4, 5-8, 9-12, 13-16, 17-20)

Other sp
1st & 2 nd 

stage

Childers

1,2

3,4

5,6

7,8

9,10

11,12

13,14

15,16

17-20

19, 20

1
1

1
09A

8
A

7A

drain

Hapsburg Rd
Isis Hwy

 
 

Figure 28 - Sample grub summary sheet (Unifact block 8A) 
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Notably, 14 of these growers used the data supplied to make one or more substantial 
management decisions that they would otherwise have been unlikely to make.  Nine chose 
to treat ratoons or plant cane where they had previously been unaware of the risk.  One 
chose not to treat, due to low grub numbers, where he otherwise would have treated as a 
routine.  One decided to modify granule application equipment on machinery used to plant 
>300 ha/year as a result of deficiencies detected during monitoring.  Two ploughed out or 
changed scheduled harvests to achieve better outcomes.  One opted to treat and ratoon, 
while acknowledging the data and recommendation to fallow and grow a rotation-crop, due 
to crop rotation problems.  He chose to treat another block identified as having problems.  
One grower has ‘ignored’ his problem, as the crop appeared healthy despite being infested 
with 5 grubs/stool. 
 
Most unfortunate, however, was the finding of sugarcane smut in the centre of many of these 
growers.  Subsequent distraction with smut-management activity curtailed further timely 
opportunity in 2006 for activities on canegrub management issues with grower groups and 
with the Productivity Services.   
 
A summary of the relevance of autumn monitoring of Childers grub populations to 
subsequent populations in spring, and to decision-making for grub management, was 
discussed with growers.  Generally, the results from two years of monitoring support each 
other: an indication of spring populations of Childers canegrub can be reliably gained from 
monitoring in autumn.  Although correlations (R2 values of 0.36 in 2005, Figure 27, and 0.73 
in 2006, Figure 29, using untransformed data) are not precise, they adequately identify:  
 potential grub infestations where a change of management may be needed, be that 

insecticide treatment or alternative management or cropping plans; 
 fields with a very low risk of damage in the coming spring and no need for treatment. 

 
Significantly, there were no serious false negatives.  However, in several cases there 
appeared to be false positives, i.e. fields with fewer grubs in spring than indicated by the 
autumn sample.  This could be a sampling artefact, or it could indicate mortality or even that 
some portions of those populations matured to adults within one year (see Section 7.2.6). 
 

SAMPLING NUMBERS: 
AUTUMN '06 VS SPRING '06
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Figure 29 - Numbers of Childers grubs (all instars) in canefields as indicated by 
sampling in both autumn and spring in 2006 
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7.2.3 2007 
 
On 5 March 2007, a group of 13 Isis region growers representing approximately 20 farms 
(KW & JC Anderson; NR, GJ & JP Anderson; GM Dilger; N&P Kelly; N Kingston; J Kingston; 
M Mammino; P Mittelheuser; JJ Russo; G Upham; R Webb; A Wessel; Isis Sugar Ltd) 
attended a meeting and field tour to discuss progress and future goals for this project.  They 
displayed keen interest in the points raised.  All volunteered to participate in gathering and 
using information from the autumn 2007 grub monitoring program to manage all or parts of 
their farms.  The autumn monitoring program commenced in mid-April 2007. 
 
A total of 367 Childers canegrubs from 28 monitoring sites in southern Queensland were 
examined for disease in 2007.  Metarhizium was the most abundant pathogen (Table 62), 
and many grubs were infected in some fields (max. 52%).  Adelina was detected in grubs 
from 12 fields but in only a small proportion of individuals (Table 62); the highest percentage 
of grubs infected at any one site was 17%.  Few adults had been produced by the end of 
2007, as would be expected for this species with a 2-year life cycle. 
 
Smaller numbers of other canegrub species were collected (Table 62).  Metarhizium was the 
most abundant pathogen.  Some grubs of all species remained alive at the end of 2007. 
 
 

Table 62 - Pathogens recorded in canegrubs collected from southern Queensland 
monitoring fields in 2007 

 
Fields where 

grubs examined 
Fate of grubs % 

(no. fields where pathogens present) 
Species 

No. 
sites 

No. 
grubs 

Adelina 
Metarhiz

-ium 
Milky 

disease 

Death, 
cause 

unknown 
Adults 

Childers 28 367 5 (12) 15 (16) 2 (4) 20 4 
Sthn 1-year 1 19 5 5 5 26 37 
Negatoria 4 22 0 18 (2) 0 68 0 
Bundaberg 2 23 0 4 (1) 0 13 0 
 
 
A plot of nine autumn-to-summer population sets for Childers canegrub in 2007 (Figure 30) 
indicates again the relevance of autumn monitoring in early detection of future risk from 
Childers grubs. 
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Childers grubs - autumn: spring2007
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Figure 30 - Numbers of Childers canegrubs as indicated by sampling in both autumn 

and summer 2007 
 
 
As in previous years, autumn monitoring in 2007 did not result in any gross errors and, most 
importantly, no false negatives for populations that ultimately proved significant in summer. 
Autumn and summer monitoring detected an unexpected feature of the Childers grub cycle: 
significant proportions (50-70%) of larvae developed to third instar from April onwards, rather 
than in spring, consistent with a high proportion of these larvae maturing to adults in one 
year (see Section 7.2.6).  Although not proven, this ‘rapid development’ is significant in (a) 
interpreting population trends and (b) making future management plans. 
 
Several apparent false positives with the monitoring system (fewer Childers grubs in spring 
than in autumn) may in fact be very important for understanding and managing Childers 
canegrub damage.  These apparently anomalous samplings seem to be from fields in which 
damage is historically frequent and severe.  Causal links between the severity and frequency 
of damage and populations possibly progressing to maturity in one year could be two-fold.  
First, one-year populations could increase more quickly.  And second, severe damage to the 
standing crop during autumn and winter caused by a grub population with a high proportion 
of third instars has been shown to cause slightly lowered crop yield but severely weakened 
stubble and poor ratooning, especially during dry periods in late spring and early summer.  
Once lost, this growth potential is not readily recovered. 
 
Thus, there may be two indicators for interpreting risk and developing appropriate 
management plans for Childers grub following autumn monitoring: 

1. the numbers of grubs found, and  
2. the proportional distribution of instars. 
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In the traditional interpretation of monitoring and action-thresholds, large numbers of 
Childers canegrubs in autumn will probably lead to relatively large numbers in spring.  There 
may be an economic advantage in attempting to treat fields in spring to lower the population, 
but current data indicate that the crop response will be limited if growers wait until symptoms 
develop before treating.  Previous data (McGill et al. 20035) indicated treatment early in 
spring was far more beneficial than later treatment.  Thus, large numbers of grubs in autumn 
indicate an imperative to harvest that block reasonably early and then to treat it immediately, 
or develop an alternative cropping plan.  However, the traditional scenario of moderate 
numbers in autumn preceding fewer grubs in spring, and therefore signalling little need for 
treatment, is probably not a true interpretation, especially if a high proportion of the 
population develops rapidly.  A high proportion of third instars in autumn should (probably) 
indicate cause for concern.  Even relatively low numbers could signal an advantage in 
adopting a pre-emptive or early-intervention management strategy for both the monitoring 
block and its neighbours. 
 
Methods for monitoring the presence or absence of canegrubs which are more cost-effective 
than digging alone would improve efficiency and timeliness and willingness from growers 
and service providers to monitor for Childers and other southern canegrubs.  Dr Richard 
Mankin visited Bundaberg in April 2007 as part of BSS300, to investigate the feasibility of 
acoustic detection of canegrubs.  His visit showed that canegrubs could be detected using 
sound, but more work is needed to develop a reliable system. 
 
 

7.2.4 2008 
 
In February 2008, the BSL agriculture section requested a pilot fee-for-service program to 
evaluate monitoring of selected fields in autumn 2008 to predict grub risk on about 100 ha of 
crop in four sets of fields prone to southern one-year canegrubs, and to determine the likely 
cost of such a service relative to the potential benefits and savings.  This request is evidence 
of a large grower’s recognition of the potential merit from such a service, and of the veracity 
of monitoring information provided in 2006 and 2007. 
 
A field-walk meeting on 14 April 2008 was attended by representatives of 14 holdings.  This 
meeting followed a series of field-walks (the last in December 2007) and discussion 
meetings in 2006 and 2007, which reviewed current treatment options and the utility of being 
able to reliably predict trends for southern grub damage when deciding appropriate 
management strategies.  In April we saw three recent examples of how grub monitoring in 
autumn had been used to predict a spring infestation, and how this information could be 
used for managing grubs on farms.  Participants saw responses to strategic treatment in two 
field trials (one in plant cane and one in ratoons) where monitoring had predicted the need 
for treatment, demonstrating the efficacy of both the prediction and of ratoon treatment of 
dual-row cane. 
 
Ten growers returned a questionnaire distributed at the meeting.  Nine indicated that they 
had confidence that both the costs of grub control could be reduced and the frequency of 
damage events could be lessened.  The same number expressed their desire to reduce their 
own costs and damage, and to participate in a pilot program in 2008 to evaluate the cost-
effectiveness of basing control plans on monitoring to predict grub activity and to choose 
from the full range of management options.  

                                                 
5 McGill, NG, Bade, GS, Vitelli, RA and Allsopp, PG (2003)  Imidacloprid can reduce the impact of the 
whitegrub Antitrogus parvulus on Australian sugarcane.  Crop Protection 22, 1169-1176. 
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From 21-24 April, six grower groups in the Bundaberg region were addressed on potential 
savings in production cost from using autumn monitoring to predict cost-effective grub 
management strategies. 
 
A pilot demonstration of a risk-assessment approach to canegrub management in the 
southern region commenced in 2008, with two separate surveys conducted. 
 
First, a quick survey was done of either soybean-rotation crops or adjacent sugarcane that 
was intended for a soybean rotation after the 2008 harvest.  There was deliberate bias 
towards canegrowers who were grub-affected and were perceived as influential among 
peers.  Activities were concentrated on Isis Sugar Ltd suppliers for compactness and due to 
more consistent grub problems in that district.  Records of soybean plantings were used to 
identify 26 farms which were ‘quickly’ surveyed by one person (Mr Chandler) for grub 
presence and suitability, comprising 10 fields in the Bundaberg cane supply region on 25-26 
February and 37 fields in the Isis region on 4-5 March.  Fifteen fields with soybeans plus two 
with peanut break-crop rotations were surveyed and four were moderately infested with 
southern 1-year canegrubs, including one peanut crop where grubs were mostly under cane 
volunteers.  A much higher proportion of adjacent, old sugarcane crops were infested.  
Generally, growers were interested if told that their legume rotation crop was infested, 
although almost all were fields that the growers had intended to treat in the next plant crop of 
sugarcane. 
 
For the second more detailed survey, a ‘grub field day’ in the Isis region and a series of shed 
meetings in the Isis and Bundaberg regions were used to identify growers with potentially 
useful monitoring sites.  A total of 14 growers were visited and interviewed, to assess the 
potential for and their willingness to cooperate in a pilot demonstration of risk-assessment 
based on monitoring.  Of these, we selected eight growers (seven individuals and one 
corporate) with 47 suitable sugarcane fields with areas from < 2 to 26 ha. 
 
All 47 fields were surveyed between April and August 2008 by counting grubs under 5-40 
stools.  Survey summaries and comments on future risk were emailed to all growers, and 
each was visited soon after to discuss their situations and grub management options.  In 
January-February 2009, each was asked for finer details on actions taken as a consequence 
of the 2008 program (Tables 63 and 64). 
 
Records of sampling intensity and time required for these surveys were kept for all blocks as 
a basis for determining the minimal effective sampling strategy and for estimating cost of a 
future fee-for-service option for assisting growers.  Mr Chandler’s (intuitive and experienced) 
opinion was that fields with very low grub presence as relevant to southern canegrubs were 
identifiable with 5-10 holes.  Similarly, fields with high infestation levels, and high risk, were 
identifiable with five or even fewer holes.  Fields with a patchy or overall intermediate 
infestation generally required 10-20 well-distributed holes, depending on overall size, to 
estimate risk (eg fields 34A Farm 30203, and 1A&2A Farm 16813, Table 64). 



74 

Table 63 - 2008 monitoring program for Isis growers: risk assessments and actions taken as at February 2009 
 

Grower Block Grubs/stool Canegruba Other grubsa Recommendation Grower action b 
J. Kingston 7A 2.1 Childers 5xmas,4rh, 1met treat esp. if keeping in >1yr treated, nil untreated ** 
 6A 1.7 " 2xmas, 1rh, 2met treat esp. if keeping in >1yr treated, nil untreated ** 
 3A 0 SOY 1xmas, 2sr don't treat not treated; ** 
 5A 0.25 " 6xmas, 1rh, 2sr don't treat not treated; ** 
 6A 0 " 8xmas don't treat not treated; ** 
 7A 0.38 " 9xmas, 1rh don't treat not treated; ** 
N. Kingston 9A 0.5 Childers 8xm, 2rh, 5sr, 1met treat esp. if keeping in >1yr treated, nil untreated** 
 10A 1.9 " 1rh treat esp. if keeping in >1yr treated, nil untreated** 
 7A 1.5 Childers 4xmas, 3rh, treat if keeping2yr treated. Would have anyway**  
 9A 1.1 SOY 17xmas, 18sr treat if keeping2yr treated. Would have anyway ** 
 3A 1.2 SOY 2sr treat if keeping 2yr (2nd R) treated, nil untreated ** 
 3B 0.2 " 10xmas, 4sr low risk. treat if keeping 2yr not treated (3R)**  
S. Krieger 15A 0.8 SOY 2xmas  mod - high risk; treat  treated;**  nil untreated  
 16A 1.25 " 3xmas, 1rh,2sr mod - high risk; treat  treated;**  nil untreated 
 17A 1.5 " 4xmas, 1sr mod - high risk; treat  treated; ** nil untreated 
 11B 0.4 " 11xmas(3pupae),1sr low risk, not treat, monitor next yr test 6 rows with confidor®; nil  **rest 
 12B 0.3 " 4xmas low risk, not treat, monitor next yr not treated** 
 5A 0.14 " 1xmas, 1rh pupa  low risk, not treat, monitor next yr not treated ** 
B. Peterson 1A 0.3 SOY+ Neg 5xmas, 1rh,2sr moderate risk 09, increasing 2010 not treated – “on your advice” ** 
 1B 0.6 SOY 10xmas, 2rh moderate risk 09, increasing 2010 not treated – “on your advice” ** 
 4A 1.2 Crinita 6xmas, 2rh, 1sr moderate risk 09, high risk 2010 not treated; not worth protecting ** 
P. Taylor 1A 2.2 Childers   risk increasing, treat Confidor® Sept 08 ** 
 2A 1 " 3xmas   risk increasing, treat Confidor® Sept 08 ** 
 3A 1 " 7xmas  risk increasing, treat Confidor® Sept 08 ** 
 3A 0 Childers 1xmas, 1rh   low risk, not treat, monitor next yr not treated * 
 6A 0.2 " 1rh  low risk, not treat, monitor next yr not treated ** 
 7A 0 "  low risk out - (Q205) - soybeans 
 6A 0 Neg 3xmas low risk, not treat, monitor next yr not treated** 
 7A 0.2 " 2xmas low risk, not treat, monitor next yr not treated ** 
 12A 0.3 " 4xmas low risk, not treat, monitor next yr out 08-  soybeans 09 
 12B 0.2 " 11xmas low risk, not treat, monitor next yr out 08-  soybeans 09 
 13A 0 " 1xmas low risk, not treat, monitor next yr out 08-  soybeans09 
 14A 0 " 2xmas, 1rh  low risk, not treat, monitor next yr out 08-  soybeans 09 
D. Rapley 13B 0.5 4Child+2neg 5xmas, 1rh, 2sr treat if  for  2yr,  low risk for 1yr treated; wants 3R in 2010 ** 
 15A 1.1  Childers 3rh, 1met treat if  for  2yr,  low risk for 1yr Not treat; out in 2009 ** 
 16A 0.9 " 5xmas, 2sr, 1met hi risk if 2yr Treat, mod risk for 1yr Not treat; out in 2009 ** 
G. Webb 6A 0.2 Childers  low risk for only 1 more crop did not treat ** 
 10A 3 "  mod no but 1 more crop OK did not treat ** 
 15A 0.3 " 1xmas, 1rh low risk; not treat (out 09) did not treat ** 
 6A 0 SOY+Neg 3xmas, 8rh low beetle risk to adjacent fields did not treat ** 
 7A 1 SOY+Neg 1rh mod risk in 09; fallowed; soybeans ** 

a SOY = southern 1-year canegrub, neg = negatoria canegrub, Xmas = Rutelinae,  rh (redhead) = Dynastinae, met = Metarhizium diseased, sr = small non-canegrubs. b  ** = acted on or took advice into consideration 
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Table 64 - 2008 monitoring program for BSL fields: risk assessments and actions taken as at February 2009 

 
 

Farm Block 
Area 
(ha) 

Date Holes dug 
Holes with 

0 grubs 
Grubs/ 
stool 

Speciesa Estimated risk for 2009 
Grower action b 

(2008-2009 crop-year) 

16811 
23A 
(west) 

1.75 
26/02/0

8 
7 4 0.7 SOY low-  

 
23A 
(west) 

1.75 6/05/08 10 7 0.5 SOY low- 
ploughed out – peanuts 
** 

 
23A 
(east) 

1.75 6/05/08 10 0 8.5 SOY high 
ploughed out – peanuts 
** 

 30A 8.6 
26/02/0

8 
10 2 2.5 SOY mod-high 

not treated - poor cane 
** 

 30A 8.6 6/05/08 22 2 3.2 SOY mod-high 
not treated - poor cane 
** 

16812 10A 16 
25/02/0

8 
10 6 1.1 SOY low-mod manager to check 

 10A 16 7/05/08 22 10 0.9 SOY low-mod (NE&SW ends) manager to check 

30203 28A 2 9/05/08 6 4 0.3 SOY low ploughed out - peanuts 

 34A 24 
21/05/0

8 
50 27 1 SOY 

mod(beds # 2&3 from N),rest low-
mod 

treated ** 

 31A 4 2/05/08 10 6 0.4 SOY low in - not treated – poor **

16813 1A & 2A 26 
26/02/0

8 
11 7 0.6 SOY low-mod - on NW side  

 1A 13 6/05/08 21 21 0 SOY low treated  *** 

 2A 13 6/05/08 19 12 0.5 SOY low-mod; in NW corner treated *** 
a SOY = southern 1-year canegrub 
b  ** = acted on or took advice into consideration,  *** = considered advice but made alternative choice 
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Eight growers involved in the pilot demonstration of a risk-assessment approach to 
management of southern canegrubs were willing to discuss the utility of monitoring 
undertaken in the context of their current situation (Tables 63 and 64).  Most (see ** in 
tables) considered our advice in their 2008 activities, although in some cases they asserted 
that they had already made up their minds to act as a result of earlier decisions or as part of 
their usual routine.  It was satisfying to see that several decisions to not treat despite a high 
risk were strongly driven by economics, as the blocks were judged to be not worth protecting 
(i.e. any yield increases could not pay for the product used), a judgement consistent with our 
recommendation.  
 
All eight growers or their representatives expressed opinions as to how their future decision-
making processes may be influenced by monitoring if a program was available in the future.  
A summary (Table 65) is attached with grower attitudes, preferences and comments on 
utility of monitoring in their decision-process.  This table was compiled from notes taken 
during these discussions and from responses to a questionnaire (Figure 31). 
 
Grower-identified constraints to operating their own monitoring program centred on: 
 finding the time to carry out the digging 
 not knowing how to distinguish canegrubs from other white grubs (Table 63) 
 doubt as to whether monitoring can be sufficiently detailed to detect grub populations 

 
Grower thoughts on a commercial service to dig and identify grubs included: 
 a service would allow them to concentrate on non-sugarcane enterprises. 
 they could do their own monitoring if they concentrated on older ratoons in which the 

initial protection was no longer viable, i.e. on third ratoon or older 
 the corporate grower preferred a service so as to avoid having to train staff and to 

manage and supervise labour 
 
Attitudes of all the growers were, at least to some extent, supportive of efforts to improve 
cost-effectiveness of grub management.  The discussions revealed potential constraints to 
growers adopting a strategy of regular monitoring as part of their grub-management 
program.  Conversely, several growers expressed the view that recent positive experiences 
of monitoring soybeans for IPM will encourage acceptance of monitoring for developing a 
grub-control strategy to the benefit of their whole-farm enterprise. 
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Table 65 - Summary of grower attitudes, preferences and comments regarding 
monitoring and decision processes 

 
 
Grower Attitude to grub 

management 
Attitude to new 

strategy 
Preference Comments on 

limitations 
John 
Kingston 

Determined.  Consistently 
treats most plant crops 
owing to previous 
consistent (2-3 yrs) 
damage.   

Supportive;   Believes 
improvement in 
efficiency always 
possible; but questions 
cost-effectiveness and 
time-constraint of a 
monitoring-based 
strategy (vs a routine).  

Currently believes 
routine approach to 
grub management most 
effective and least 
bother: “treat all plant 
cane & 3rd ratoons”.  But 
in 2008 became “sick of 
buying Confidor®” and 
was satisfied to believe 
‘low-risk’ prognoses for 
less-productive fields, 
and not treat. 

Reliability of monitoring 
only question 
constraining greater 
adoption of monitoring-
driven strategies.  
Identifies pathways to 
getting Isis Productivity 
Ltd / Target 100 to 
engage in a monitoring 
project.  Also Bruce 
Quinn as their 
“gatekeeper”. . 

Neil 
Kingston 

Determined etc (as above) Supportive; keen to see 
continuation.  Wants 
monitoring approach to 
tell him how long after 
Maxi expires before 
grub numbers likely to 
rise to problem levels? 
[Inference? Neil would 
then factor this into a 
routine?] 

Will stick to routine 
treatment of plant crops; 
happy to base ratoon 
planning on monitoring.  
Can see need for 
commercial service to 
help this happen in 
some cases.  

Believes autumn 
monitoring (for Childers 
grub) is “on the money” 
for decision-making and 
forward-planning.  
Reasonably satisfied 
with reliability of 
sampling as a warning 
tool.  

Steve 
Kreiger 

Positive: Was complacent 
but now recognizes 
severity of problem due to 
recent damage 
experience.  Relatively 
recently took over farm. 
Looking to improve 
outcome over whole farm 
system, & grubs a major 
disruptor. 

Supportive: Keen to 
avoid unnecessary 
treatment.  IPM for 
melons leaves him 
comfortable with merit 
of monitoring grubs. 
Took our advice on 2 
blocks and put out a 6-
row strip to test the 
validity of our prognosis.  

Steve said “Maxi at 
planting (routine) is still 
the best option”, and he 
“will take some 
convincing otherwise”. 
Also, he “will review (his 
current) strategy in 2-3 
years”. Keen for 
monitoring in ratoons. 

Accurate identification 
of grub species is major 
constraint to farmer’s 
willingness to monitor. 

Bruce & 
Gavin 
Peterson 

Increasingly Positive: 
Recognises problem; has 
been complacent but now 
proactive due to better 
options available.  
Identifies soybean rotation 
as a valuable 
management tool for 
various reasons, including 
grub management.  
“Good” sugar price for 2-3 
years is reason to 
minimize grub risk, & “only 
(adopts) change if there is 
a good reason”. 

Supportive: Gavin says 
he is “supportive of any 
program to improve 
outcomes”.  Believes 
positive experience with 
IPM for soybeans will 
ease any reluctance by 
canegrowers to factor 
monitoring into 
improving grub 
management. 

Gavin volunteered “Can 
imagine finding the time 
to monitor the relatively 
few vulnerable ratoons 
that may (or may not) 
need additional 
protection”.  Otherwise 
protect plant & 2 
ratoons with Maxi 
(routine) then plough 
out older ratoons if 
grubs appear - (rather 
than treat ratoons). 

“Monitoring would need 
to be extremely reliable 
for (Bruce) to not 
routinely treat plant 
cane”.  Both agreed the 
merit of being aware of 
grub risk in ratoons, for 
planning rotations, 
fertilizing, watering, etc. 

Paul & Col 
Taylor 

Relatively complacent: 
“Grubs not a major 
consideration, at present”.  
Recognises certain parts 
of farm as susceptible and 
routinely treats plant cane 
on these. 

Positive; improvement 
possible.  New products 
good.  Monitoring in 
2008 “helped a bit”. 

Routine treatment of 
‘trouble’ fields. 
Commercial monitoring 
service would be most 
suitable in order to free 
time for other tasks of 
the mixed cane / 
horticulture / farm / 
tourism enterprise.  

Comfortable with 
monitoring (experience 
with IPM in horticulture) 
and does not believe 
that doubt about its 
reliability is a valid 
reason to constrain its 
adoption for grub 
management. 

Daryl 
Rapley 

Determined:  Previously 
waited until grub problem 
arose before managing or 
applying controls, but “Not 
any more”.  Now always 
treats most plant crops 
owing to previous 
consistent (2-3 yrs) 
damage, and confidence 
from better results with 

Positive: Currently waits 
to see damage before 
treating ratoons, but 
acknowledges the 
limitations to this 
approach and sees that 
early monitoring and 
treatment prior to 
damage expression will 
improve the outcomes. 

Currently believes 
routine approach to 
grub management is 
most effective: treat all 
plant cane & 2nd or 3rd 
ratoons  

Daryl is not 
unsupportive of what 
this program is 
attempting; but for the 
present (and 
considering his farm 
risk) will continue ‘as is’ 
and will continue to 
advise others of his 
approach, if asked. 
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new products.  

Graham 
Webb 

Positive: Recognises a 
consistent “problem” at 
Cordalba. “No problem” 
elsewhere; except for 
recent minor damage? 
(And “noticed heavy 
(negatoria) beetle flights in 
2008-09?”). 

Supportive: prepared to 
give change a go.  
Greater confidence in 
modern options and 
products – “better off 
now than 5 - 10 years 
ago”.  Convinced 
monitoring can identify 
trends and when 
strategy needs to 
change. 

Since new CR product 
became available, now 
treats plant cane at 
Cordalba as routine, but 
generally not ratoons.  
Not treating other farms 
(unless damage 
situation changes) 

No caution comments 
offered – probably 
preferring to see and 
assess outcomes. 

Bundaberg 
Sugar Ltd 

Supportive:  Previously no 
faith in ability of suSCon® 
Blue to control grubs, so 
chose not to use it and to 
tolerate damage, which 
was becoming excessive.  

Willing; especially with a 
business-oriented 
approach to monitoring, 
and service to industry.  
Willing to pay ‘fee-for-
service’ or include this 
service as a significant 
part of a service 
agreement. 

Routine treatment at 
planting is easiest for 
managing workforce 
and scale of operations. 
Monitoring older ratoons 
as basis for decisions 
on treatment, or 
alternative options (eg 
peanuts) is attractive. 

BSL would need to do 
too much training and 
have insufficient labour 
available to be able to 
do its own monitoring.  
How could a 
commercial service be 
physically capable of 
effectively delivering, on 
time?  
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Figure 31 Questionnaire about grub management; beliefs, preferences, and needs 



 80 
 

 
7.2.5 2009 

 
We monitored with or on behalf of 26 growers through April - July 2009 (Table 66).  All were 
participants at workshops aimed to improve strategies for managing southern canegrub 
species – Childers, southern 1-year, noxia and negatoria – and had been taken through 
processes to identify potential risk situations for the 2010 crop or 2010 planting. 
 
 
Table 66 - Growers collaborating on development of monitoring systems and decision 

processes for southern canegrubs in 2009 
 

Grower Farm Blocks Area (ha) 
Bundaberg Sugar Ltd Bingera 3 42 
Bundaberg Sugar Ltd HillEnd 3 40 
Bundaberg Sugar Ltd Farnsfield 6 60 
Bundaberg Sugar Ltd Windemere 2 18 
Isis Cane Services, (S.Pohlman) #4081, Tirroan 3 13 
Isis Cane Services (C. Vella) (exCampbell) Cordalba 2 9 
J. Tanner  #7740, Sth Kolan 1 4.65 
S Algeo #1060, Sth Kolan 3 16.3 
B. Pegg #01273, Moorlands 1 8.5 
N. Anderson #1252, Sth Isis 1 4.8 
MDM Farms; M. Mammino #5581, Doolbi 4 25 
K & J Anderson #1201, Sth Isis 2 8 
A. La Rocca #4653, Cordalba 3 20 
N Kingston  #4582 Cordalba 1 4 
M. Martens #5390, Alloway 3 6.9 
A. Chapman #2190, Alloway 7 22.1 
J Petersen #6350, Alloway 7 19.4 
R. Bailey #12116, Meadowvale 3 5.6 
G. Webb #8361, Cordalba 3 5.9 
G Webb #8362, Farnsfield 3 2.1 
D. Rapley #6701, Promisedland 2 10 
G Russo #        , Farnsfield 2 4 
Unifact Pty Ltd #8051, Cordalba 2 4.3 
Kelly, P & N #4481, Cordalba 2 4.1 
J. Russo #7117, 7122 Farnsfield 2 7.1 
Mrs DE Searle #7360, Alloway 2 10 
Jensen Family Trust # 4270, Alloway 2 22.1 
A Didone #2491, -92, Alloway 3 9.9 
D. Uccisella #8410, Mahogany Ck 1 3 
N. Johnson #4320, Alloway 3 12.8 
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The information that each grower was seeking from the program was extremely diverse, so 
assessing the utility of grub monitoring is not clear-cut.  However, all growers found that a 
response to their particular needs could be obtained through monitoring and informed data 
interpretation.  As an illustration of their diversity, the questions that growers want addressed 
include the following: 
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For unprotected situations requiring two or more further crops 
 is there significant potential for damage to the coming ratoons (and so should I treat 

with insecticide or not)? 
For unprotected (cane) situations requiring perhaps one further crop 
 is this field infested (to choose between a low-cost no-treatment ratoon or a plough-

out and soybean rotation)? 
 is there potential for damage to the next plant crop (to decide if insecticide treatment 

should be applied to the next planting, and at which level; lower-cost liquid treatment 
for short-term protection or higher-cost granules for longer-term protection)? 

For ‘protected’ situations  
 is a treatment giving value?  This is (usually) difficult to judge in the absence of an 

untreated comparison. 
For ‘protected’ situations 
 is a treatment still effective or is a ‘top-up’ needed?   This is difficult to assess for (a) 

the reason given above, and (b) lack of a proven diagnostic test.  The risk from 
neighbouring infested fields was also considered when determining the need for ‘top-
up’ protection. 

For fallow situations 
 will the cane to be planted in this field require insecticide protection?  This requires a 

check for infestation in both the fallow-crop stubble and surrounding fields. 
For poor crops 
 is an unrecognised canegrub problem caused poor growth, and if so, will it infest the 

next crop if unchecked? 
For apparent ‘canegrub’ infestations 
 are the white grubs found in the field true canegrubs or relatively harmless ‘look-

alikes’ (redheaded grubs and Christmas beetle grubs)? 
 
We developed a draft results sheet to forward to commercial clients requesting monitoring 
(Figure 32). 
 
As a pathway to expand canegrub monitoring in the district, the Isis Target 100 team 
obtained funding through a GGIP for a project to further validate the system, train and build 
capacity of project participants and determine how a monitoring scheme can be 
implemented in practice.  This project will operate during 2010 and 2011.  
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Figure 32 - Example of monitoring sheet for southern canegrubs 
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7.2.6 New information on Childers canegrub life cycle 
 
Monitoring of Childers canegrub populations at regular monitoring sites and in field trials has 
produced results that do not fit with the accepted theory of the pest’s life cycle and its pattern 
of damage to cane. 
 
Childers canegrub is thought to have a life cycle occupying 2 years, with grubs reaching third 
instars and causing most damage in the spring following beetle flights.  This should give 
growers the opportunity to treat ratoon crops soon after harvest in spring to prevent damage 
during the spring-summer.  However, the appearance of third instars before winter in some 
fields, and greatly reduced numbers of those larvae later in the same year, raises the 
possibility that a proportion of some populations may complete their development in one 
year. 
 
Population data are consistent with mixed-cycle populations.  If all grubs followed a typical 2-
year cycle, we might expect to find similar numbers of grubs per stool in autumn and in the 
following summer, even though the grubs would have grown during that period.  However, at 
about a third of the sites, numbers in December were only about half those of the previous 
autumn (Table 67).  At the other sites, populations remained similar between autumn and 
summer. 
 
 
Table 67 - Pattern of change in numbers of Childers canegrub populations recorded at 

monitoring sites between autumn and summer each year 
 

Numbers of fields 
Grub numbers 

2004 2005 2006 Total 
Fell between autumn and summer 4 7 5 16 
Similar between autumn and summer 3 24 4 31 

 
In addition, observations at over 20 sites have shown that Childers grubs cause significant 
loss of roots from mature sugarcane stools during their first autumn and winter, especially 
where rapidly growing third-stage grubs are present. 
 
To quantify the damage process, we assessed the effect of Childers grub populations on 
four crops infested for the first time in 2006–7, by comparing untreated- and insecticide-
treated plots.   
 
The root-mass on each plant in the standing crops was visibly weakened by low numbers of 
grubs (two per stool), but yields were not greatly reduced (Table 68). However, after harvest 
there were consistently fewer primary ratoon shoots in untreated plots.   

 
 

Table 68 - Loss of growth potential* of unprotected sugarcane in the standing crop, 
due to attack by Childers canegrub in the first 4–8 months of their life cycle 

 
Trial site locations at Childers 

Factor Webb 
Q222A 

LaRocca 
Q200A 

Uni-Fact 
Q200A 

Anderson 
Q208A 

Mature stems/ha no effect no effect down 8–16% no effect 
Mature stalk weight no effect no effect no effect down 10–20% 
Primary ratoon shoots/ha down 20% down 30–40% down 20–50% down 15% 
Grubs/stool (in autumn) 2.0 2.1 6.5 2.6 
* compared with the median of insecticide-protected plants 
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So it seems that the effect of Childers grubs, especially where rapid development occurs, is 
the sum of both weakened stool in the first crop leading to reduced primary ratoon shoot 
numbers, followed by further damage to the ratoon crop in the spring and summer. 
 
The implication of this work is that the need for positive control actions (with either 
insecticides or an alternative cropping option) is much higher if there is evidence of rapid 
development to third stage, even with relatively low numbers of grubs.  So, a tendency for 
rapid Childers grub development in an area could mean that the preferred tactics for that 
area would be for (a) a monitoring program to warn of impending grub populations in the 
area/field, plus (b) when the risk is high, to opt for treatment strategies that aim to pre-empt 
developing infestations.  Thus it would be to the advantage of growers in this situation to 
prevent damaging infestations in the first place, rather than adopt a reactive strategy of “Hit 
’em when you see ’em”.  Pre-emptive protection strategies will prevent most of the early 
damage that would lead to loss of future ratoon yield potential, whereas reactive treatment in 
spring cannot reclaim potential already lost. 
 
 

7.3 Conclusions 
 
 Monitoring of canegrubs in southern Queensland during autumn allows growers to 

make timely decisions on canegrub management 
 Monitoring results in autumn are a good predictor of subsequent grub infestations in 

summer 
 The monitoring program has indicated that some populations of Childers canegrub 

develop more rapidly than others and causing significant damage during their first 
winter, with implications for management 

 Considerable interest has been generated in the Bundaberg and Isis districts in the 
monitoring program during 2005-9 

 An SRDC-funded GGIP will attempt to further embed monitoring and decision-
making processes in southern districts 

 
 
8.0 INTERACTION WITH GROWERS AND ADVISORS 
 

8.1 Methodology 
 
Project staff interacted with industry advisors and growers in each district throughout the 
project.  Outcomes of discussions in central and northern Queensland are presented below.  
Those in southern Queensland were discussed in section 7.0. 
 
A benchmarking questionnaire was completed by growers during workshops or discussion 
groups in central and northern Queensland at the start of the project.  The questions are 
attached as Appendix 1.  A similar survey was conducted with the same growers at project 
completion in 2010. 
 
 

8.2 Results and Discussion 
 

8.2.1 Canegrub management issues at project commencement 
 
For greyback canegrub, Samson and Sallam discussed the status of new farming systems 
with key industry staff or growers in each district from Sarina north, including the Tableland.   
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What was clear from those discussions was that: 
1. Systems being promoted and which were considered most suited to local conditions 

varied greatly between districts.  A system comprising zero tillage planting into pre-
formed beds on a wide row spacing following a legume rotation was only being 
seriously promoted from the Herbert south.  The Burdekin differed from other areas in 
that single rows rather than duals may be planted into the beds.  North of the Herbert, 
a system of zonal (strategic) tillage on a conventional row spacing was almost 
universally favoured. 

2. Canegrub management was considered an impediment to adoption of some crop 
management options. 

3. The only established grower group focussing on new farming systems at that time was 
operating at Sarina, and a group being established by Aylward at Mackay would be the 
second.  However, there were opportunities to establish groups in other districts, 
particularly in the Burdekin. 

 
 

8.2.2 Grower surveys, central and northern Queensland 
 

8.2.2.1 2005-6 
 
A benchmarking questionnaire distributed to interested growers at project commencement 
was mostly completed within 10-15 minutes.  The status of these growers in terms of new 
farming systems varied among districts.  Growers in Mulgrave, Innisfail and Tully were 
mainly interested in canegrub management rather than new farming systems per se.  A 
meeting of a very small group of growers was convened at Ingham (Herbert).  Growers in 
the Burdekin who were participated in the survey were selected as innovative growers who 
mostly were well on the way to investigating new farming systems.  Mackay growers were 
just beginning workshops investigating new farming systems and were interested in but not 
necessarily committed to that direction.  Plane Creek growers were members of the Sarina 
Sustainable Farmers Group. 
 
 
Of 103 growers who completed the survey, 76% were affected by canegrubs on their farms, 
with the lowest incidence in the Mackay district (Table 69).  The most frequently occurring 
species was greyback canegrub, particularly in northern Queensland (Mulgrave to Herbert) 
and the Burdekin, with a substantial occurrence of French’s canegrub in central districts 
(Mackay and Plane Creek). 
 
 
Table 69 - Occurrence of canegrubs on farms of growers who participated in a survey 

of attitudes to grub management in new farming systems, 2005-6 
 

Percentage affected by each canegrub species 
District 

No. of 
growers Any 

species 
Greyback French’s Other 

Mulgrave 19 89 79 26 16 
Innisfail 21 67 76 10 5 
Tully 10 90 70 10 0 
Herbert 4 100 100 50 0 
Burdekin 10 80 80 0 0 
Mackay 26 54 38 27 4 
Plane Ck 13 92 77 46 15 
Overall 103 76 68 22 7 
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At the time of the survey, most growers using products for canegrub control were using 
suSCon® Blue (Table 70).  In the Burdekin, however, use was restricted to alternative 
products because of failures of suSCon® Blue in high-pH soil.  There were strong differences 
between districts in the take-up of suSCon® Maxi and imidacloprid liquid (Confidor® Guard), 
which were still new introductions to the industry in 2005. 
 
 

Table 70 - Products used for canegrub control by growers who participated in a 
survey of attitudes to grub management in new farming systems, 2005-6 

 
Percentage using each canegrub-control product 

District suSCon® 
Blue 

suSCon® 
Plus 

suSCon® 
Maxi 

BioCane™ 
Imidacloprid 

liquid 
Mulgrave 89 11 53 11 63 
Innisfail 90 0 19 0 14 
Tully 70 0 20 0 0 
Herbert 100 25 0 0 25 
Burdekin 0 30 50 10 40 
Mackay 46 8 0 0 0 
Plane Ck 69 0 31 0 0 
Overall 66 8 24 3 19 

 
 
Of various components of ‘new farming systems’, legume rotations were widely taken up by 
growers participating in this survey (Table 71).  However, adoption of a wide spacing 
between beds (≥ 1.8 m), dual rows and double-disc opener planters was only significant 
among growers in the Burdekin and at Plane Creek.  These growers were each part of 
groups who were well advanced in terms of new farming systems.  Zonal tillage was quite 
common among the growers in northern Queensland. 
 
 
Table 71 - Fallow and planting options used by growers who participated in a survey 

of attitudes to grub management in new farming systems, 2005-6 
 

Percentage adopting each farming practice 

District Legume 
rotation 

Wide 
spacing 

Dual rows 
Zonal 
tillage 

DD 
opener 
planter 

Mulgrave 63 0 0 37 0 
Innisfail 52 0 0 19 0 
Tully 40 20 20 20 0 
Herbert 100 0 0 50 25 
Burdekin 50 50 40 20 30 
Mackay 54 15 12 8 19 
Plane Ck 54 100 92 15 69 
Overall 55 23 20 20 17 

 
 
Only a quarter of growers believed that there was enough knowledge available to manage 
canegrubs in new systems (soybean rotation, dual rows, double-disc opener planter) as 
effectively as in a conventional system (Table 72).  The greatest proportion was in Plane 
Creek, where the Sarina Sustainable Farmers Group had been active for several years prior 
to this survey.  However, few growers considered that potential problems with canegrub 
management would discourage them from adopting components of new farming systems. 
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Table 72 - Attitudes of surveyed growers to canegrub management in new farming 
systems, 2005-6 

 
Percentage who agree with following 

Canegrub management is a barrier to their 
adoption of : District 

Canegrub 
management 
knowledge is 

sufficient Legumes Dual rows DD planters 

Mulgrave 21 21 11 16 
Innisfail 29 10 19 19 
Tully 10 10 10 10 
Herbert 25 0 25 25 
Burdekin 20 0 0 0 
Mackay 23 0 12 15 
Plane Ck 38 15 8 8 
Overall 24 9 12 14 

 
 
Almost half of growers recorded that they would use a service that gave advice on how to 
monitor canegrubs or beetles or damage and that provided control recommendations for 
each field based on the grower’s monitoring results (Table 73).   However few of those 
growers would pay more than $30 per field for such a service (Figure 33).   Most growers 
also would not pay more than $30 per field for someone to do the necessary monitoring on 
their behalf (Figure 33). 
 

 
Table 73 - Willingness of growers to make use of a user-pays canegrub management 

service in 2005-6 
 

District 
% of growers who 
would use service 

Mulgrave 53 
Innisfail 24 
Tully 40 
Herbert 75 
Burdekin 50 
Mackay 31 
Plane Ck 54 
Overall 41 
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Figure 33 - Amount that those growers who would use a canegrub management 
service would be willing to pay (per field), for advice based on the results of their own 

monitoring and for the additional work of someone doing the monitoring for them; 
2005-6 survey 

 
 
Among the surveyed growers, use of controlled release granules in the plant crop was the 
most common management tactic, rather than applying Confidor® Guard in ratoons 
(application of Confidor® Guard to plant cane was not an option in 2005) (Table 74).  
Infestation history of fields, visible damage in standing cane and presence of gaps after 
harvest were the most common means for growers to assess the risk of canegrub infestation 
and make management decisions.  40% of growers claimed to dig some stools and count 
grubs each year, but we very much doubt this.  Few growers developed a written whole-farm 
plan. 
 

 
Table 74 - Canegrub management practices being employed by growers, 2005-6 

 
Practice % practicing 
Controlled-release granules in plant crop 76 
Confidor® Guard in ratoons 27 
Consider infestation history 63 
Count grubs in rotation crop or fallow 17 
Assess intensity of beetle flights 45 
Count grubs under cane stools 39 
Look for grub damage before harvest 76 
Look for gaps after harvest 68 
Check for root pruning on stools near gaps 22 
Develop a written whole-farm canegrub management plan 18 
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8.2.2.2 2010 and changes since 2005-6 
 
Another survey was undertaken in 2010, modelled on the 2005-6 survey with minor changes 
to some questions.  This survey was mailed to most of the 2005-6 respondents (those who 
had recorded their names on the survey sheets) and then followed up by telephone.  72 
surveys were returned compared with 103 in 2005-6 (Table 75). 
 
Compared with 2005-6, use of suSCon® Blue had decreased dramatically while use of 
suSCon® Maxi had increased (Table 75).  (Note that overall response to the 2005-6 survey 
is given in Tables 74-79 for only those growers who also participated in 2010, to enable an 
unbiased comparison between years.)  Use of granular products (Blue and Maxi combined) 
had declined while use of imidacloprid liquid (Confidor® Guard, Senator® etc) had greatly 
increased, particularly in northern Queensland.  Growers are now using imidacloprid liquid 
not just to treat ratoons but also as a cheaper alternative to suSCon® granules (albeit one 
with shorter residual efficacy) in plant crops.  suSCon® Plus is no longer available (compare 
with Table 70). 
 
There had already been a considerable take-up of legume rotations by the time of the 2005-
6 survey and this had not changed much by 2010 (Table 76).  However use of a wide bed 
spacing, zonal tillage and double-disc opener planters had increased, with a dramatic shift at 
Mackay (compare with Table 71) (note that this was not a random survey throughout the 
Mackay district but a survey of growers who had professed an interest in new farming 
systems in 2005-6). 
 
 

Table 75 - Products used for canegrub control by growers who participated in a 
survey of attitudes to grub management in new farming systems, 2010 

 
Percentage using each canegrub-control product 

District 
No. of 

growers suSCon® 
Blue 

suSCon® 
Maxi 

BioCane™ 
Imidacloprid 

liquid 
Mulgrave 18 11 78 0 89 
Innisfail 8 13 75 0 88 
Tully 5 0 0 0 100 
Herbert 4 0 75 0 75 
Burdekin 8 0 50 13 63 
Mackay 20 5 45 0 40 
Plane Ck 9 22 33 0 56 
Overall 2010 72 8 54 1 68 
Overall 2005-6* 72 65 33 4 25 

* Including only those respondents who also participated in 2010 
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Table 76 - Fallow and planting options used by growers who participated in a survey 
of attitudes to grub management in new farming systems, 2010 

 
Percentage adopting each farming practice 

District Legume 
rotation 

Wide 
spacing 

Dual rows 
Zonal 
tillage 

DD opener 
planter 

Mulgrave 50 0 0 39 0 
Innisfail 38 0 0 25 0 
Tully 100 60 60 20 40 
Herbert 75 0 0 75 25 
Burdekin 63 50 50 25 75 
Mackay 60 85 30 35 40 
Plane Ck 67 89 89 100 89 
Overall 2010 60 44 29 43 35 
Overall 2005-6* 53 28 22 24 18 

* Including only those respondents who also participated in 2010 
 
 
Few growers considered that potential problems with canegrub management would 
discourage them from adopting components of new farming systems, similar to 2005-6 
(Table 77).  Encouragingly, the percentage of growers who stated there was enough 
knowledge to manage canegrubs in a new system as effectively as in a conventional system 
had risen from 25% in 2005 to 43% in 2010 (Table 77; Yates’ corrected 2 = 4.45, P = 
0.035).  This increase was seen in most districts (all except Innisfail and Tully). 
 
 

Table 77 - Attitudes of surveyed growers to grub management in new farming 
systems, 2010 

 
Percentage who agree with following 

Canegrub management is a barrier to their 
adoption of : District 

Canegrub 
management 
knowledge is 

sufficient Legumes Dual rows DD planters 

Mulgrave 50 0 11 22 
Innisfail 38 0 13 13 
Tully 20 0 0 0 
Herbert 50 0 50 50 
Burdekin 38 0 13 25 
Mackay 40 0 0 0 
Plane Ck 56 11 0 0 
Overall 2010 43 1 8 13 
Overall 2005-6* 25 10 11 11 

* Including only those respondents who also participated in 2010 
 
 
The proportion of growers who recorded that they would use a service that gave advice on 
how to monitor canegrubs or beetles or damage, and that provided control recommendations 
for each field based on the grower’s monitoring results, fell between 2005-6 and 2010 in 
most districts, with an overall acceptance of 33% in 2010 compared with 44% in 2005-6 
(Table 78).   Perhaps this reflects the good grub control that generally applies across the 
industry at present, with a range of control options for both plant and ratoon crops and with 
the price of imidacloprid liquid having come down substantially since 2005.  Interestingly, the 
amount that those growers would be willing to pay for services was greater than in 2005-6, 
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with $30-50 per field being the most frequently recorded response for a service proving 
advice based on the growers’ monitoring and another $30-50 for a service to also do the 
monitoring (Figure 34), compared with the majority of growers being unwilling to pay more 
than $30 for either service in 2005-6 (compare with Figure 33). 
 
Table 78 - Willingness of growers to make use of a user-pays canegrub management 

service, 2010 
 

% of growers who would use service 
District 

2010 2005-6* 
Mulgrave 33 50 
Innisfail 25 25 
Tully 20 60 
Herbert 50 75 
Burdekin 38 50 
Mackay 25 35 
Plane Ck 56 44 
Overall 33 44 

* Including only those respondents who also participated in 2010 
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Figure 34 - Amount that those growers who would use a canegrub management 
service would be willing to pay (per field), for advice based on the results of their own 
monitoring and for the additional work of someone doing the monitoring for them, in 

the 2010 survey 
 
 
Among the growers surveyed in 2010, treatment of plant crops with controlled release 
granules or imidacloprid liquid (not a registered option in 2005) was the most common 
management tactic, similar to 2005, while the application of imidacloprid to ratoons had 
increased markedly since 2005 (Table 79).  Infestation history of fields, visible damage to 
standing cane and presence of gaps after harvest were the most common means for 
growers to assess the risk of canegrub infestation and make management decisions in both 
2005 and 2010.  As in 2005-6, few growers developed a written whole-farm plan. 
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Table 79 - Canegrub management practices being employed by growers 
 

% practicing 
Practice 

2010 2005-6* 
Treat plant crops 88 81 
Treat ratoons 63 29 
Consider infestation history 86 71 
Count grubs in rotation crop or fallow 15 19 
Assess intensity of beetle flights 68 53 
Count grubs under cane stools 44 42 
Look for grub damage before harvest 93 86 
Look for gaps after harvest 94 76 
Check for root pruning on stools near gaps 35 22 
Develop a written whole-farm canegrub management plan 6 19 

* Including only those respondents who also participated in 2010 
 
 

8.3 Conclusions 
 
 Adoption of wider bed spacings and double-disc opener planters varied greatly 

among growers from different districts 
 Some growers would consider a user-pays system to help them with their canegrub-

management decisions 
 Canegrub management was not seen by most growers as a barrier to their adoption 

of legume rotations, dual rows or double-disc opener planters 
 The following changes in attitudes and practice were recorded among surveyed 

growers during the project: 
 decreased use of suSCon® Blue and increased use of suSCon® Maxi and 

imidacloprid liquid 
 increased adoption of wide bed spacings, zonal tillage and double-disc 

opener planters, especially at Mackay 
 increased proportion of growers who believed that there was sufficient 

knowledge to manage canegrubs in new farming systems as effectively as in 
conventional systems 

 
 
9.0 OUTPUTS 
 
 Demonstration of effective canegrub management in fields planted to new systems 
 Efficacy data for insecticides in new planting systems, which have been provided to 

relevant insecticide companies for formal registration of recommendations with the 
APVMA 

 A monitoring system for southern canegrub species that has been accepted by 
growers, leading to a GGIP in the Isis district in 2010 to further its more widespread 
adoption  

 Guidelines for effective canegrub management in new farming systems presented in 
booklet form, with a summary published in the BSES Bulletin 
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10.0 EXPECTED OUTCOMES 
 
 Increased capacity of growers to adopt sustainable and profitable farming systems 

without canegrub management being seen as a constraint, as demonstrated by new 
guidelines for effective canegrub management, registration packages for insecticide 
use, and survey results showing an increased belief among growers that canegrubs 
are able to be effectively managed in such systems 

 Better targeting of insecticides against canegrubs to reduce crop loss and 
unnecessary insecticide use, as demonstrated by acceptance of a new monitoring 
system in southern Queensland and on-going implementation of this system 

 
 
11.0 FUTURE RESEARCH NEEDS 
 
Research needs include: 
 Additional experimental studies of the impact of different farming practices on the 

canegrub pathogen Adelina; a current constraint is our inability to detect Adelina in 
soil other than indirectly by observed infection of canegrubs 

 More cost- and time-effective methods of monitoring canegrubs and their damage, to 
improve pest management decisions 

 
 
12.0 RECOMMENDATIONS 
 
 Distribute the booklet ‘Canegrub Management in New Farming Systems’ to all 

advisory staff, interested growers and grower groups working on new farming 
systems, and at GrubPlan workshops 

 Provide any additional information required by insecticide companies to achieve 
insecticide registrations in new systems 

 Follow-up any reported canegrub problems in new systems 
 
 
13.0 PUBLICATIONS ARISING FROM THE PROJECT 
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Chandler, Keith (2007)  Childers canegrub: new views on its life cycle with implications for 
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APPENDIX 1 – GROWER SURVEY 2005-6 
 

 

 
 

OPTIMUM CANEGRUB MANAGEMENT IN NEW FARMING 
SYSTEMS 

 
CENTRAL/NORTHERN DISTRICTS 

 
QUESTIONNAIRE TO GET THINGS STARTED 

 
 
 

 
Grower Information (OPTIONAL) 
 

Note: BSES Limited will not name individuals in any reporting of survey results.  The sole 
purpose of obtaining individual's names and personal details is to be able to follow-up 
issues and research work, and to help with interpretation of responses in relation to any 
follow-up surveys that we do.  However, if you do not wish to be identified then leave this 
section blank. 

 
Date:___________________________________________________ 
 
 
Name:__________________________________________________ 

 
 
Address:________________________________________________ 

 
________________________________________________________ 

 
 

Telephone Number:_______________________________________ 
 

Mobile:__________________________________________________
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Q1. Do you have grub damage on your farm? 
 
     Yes  No 
 
 If yes, do you know what type of grub you have (tick as many as needed)? 
 
 Greyback ___ 
 
 French's ___ 
 
 Other  ___   (please specify) _______________________________ 
 
 Don't know ___ 
 
 
 
Q2. Do you currently use any grub control products (tick which ones you use)? 
 

suSCon® Blue suSCon® Plus suSCon® Maxi 
/ Confidor® 

CR 

BioCane™ Confidor® 
Guard 

     

 
 
 
Q3. Do you currently practice or expect to adopt (within next 3 years) any of the 

following fallow or planting options (tick relevant boxes): 
 

 

Legume 
rotation 

Rows at 
least 1.8 m 

(5'11") 
centre-to-

centre 
Dual row 
planting 

Zonal tillage 
(cultivate 

row only, for 
example with 
rotary hoe) 

Spray-out 
old 

ratoons, 
zero-
tillage 

planting 

Double-
disc opener 

planter 
Already do 
it 

      

Expect to 
adopt 

      

No plans to 
use 
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Q4. In a canegrowing system combining dual rows on a wide spacing (at least 1.8 m 
or 5'11") with a zero-tillage double-disc opener planter, do you agree or disagree 
with the following statements? 

 
Either suSCon® Blue or suSCon® Maxi/Confidor® CR would be equally suitable for such a 

system: 
 
   Agree   Disagree   Don't know 
 
  If you disagree, please record your main reason_________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
The same application rate of controlled-release granules per hectare can be used as in a 

conventional system: 
 
   Agree   Disagree   Don't know 
 
  If you disagree, please record your main reason_________________________ 
 
___________________________________________________________________________ 
 
 
 
The same application rate of Confidor® Guard per hectare can be used as in a conventional 

system: 
 
   Agree   Disagree   Don't know 
 
  If you disagree, please record your main reason_________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
Q5. Do you believe that there is enough knowledge to manage canegrubs in a new 

system combining a soybean rotation, wide rows, and dual rows planted with a 
zero tillage double-disc opener planter, as effectively as in a conventional system. 

 
    Yes  No 
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Q6. Do potential problems with canegrub management discourage you from 
adopting any of the practices listed below? 

 
 Legume rotation    Yes  No 
 
  If yes, what is your main reason for this? ______________________________ 
 
___________________________________________________________________________ 
 
 Dual rows on 1.8-2 m row spacing   Yes  No 
 
  If yes, what is your main reason for this? ______________________________ 
 
___________________________________________________________________________ 
 
 
 Zero tillage, double-disc opener planter  Yes  No 
 
  If yes, what is your main reason for this? ______________________________ 
 
___________________________________________________________________________ 
 
 
Q7. If there was a service available giving advice on how to monitor grubs or beetles  
or damage (you do the monitoring yourself) and providing control recommendations for 
each field on the farm based on results of your monitoring, would you use the service – 
for a cost? 
 
    Yes  No 
 

 If yes, how much would you be willing to pay for each field each year for 
such a  service? 

 
$ per field per year 

Less than $10 $10-$30 $30-$50 More than $50 
    

 
And how much extra would you be willing to pay for someone to do the 
necessary monitoring for you. 

 
$ per field per year 

Less than $10 $10-$30 $30-$50 More than $50 
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Q8. Indicate the importance you place on each of the following when managing either 
greyback or French's canegrubs, on a scale of 1 (low importance) to 5 (high 
importance); then indicate whether you practice each option. 

 
NOTE: Please answer these questions for years when grubs are a serious problem on 
your farm (even if they aren't at the moment). 
 
Circle canegrub type that you are referring to:  Greyback French's 
 
Tick relative importance you would place on each management option, and then indicate if 
you do it or not. 
 

Increasing importance 

 low
1 2 3 4 

high 
5 

Do you practice 
this? 

Applying a preventative product 
(suSCon® Blue/Plus/Maxi, Confidor® 
CR or BioCane™) in the plant crop. 

     
  Yes           No 

Applying a chemical (Confidor® Guard 
or Rugby) in ratoons. 

     
  Yes           No 

Considering the infestation history of a 
field. 

     
  Yes           No 

Counting grubs in any crop rotation 
such as soybeans, or in the fallow. 

     
  Yes           No 

Assessing the intensity of beetle flights 
each year. 

     
  Yes           No 

Digging some stools and counting grubs 
in the crop each year. 

     
  Yes           No 

Looking for crop damage every year 
before harvest. 

     
  Yes           No 

Looking for gaps after harvest each 
year. 

     
  Yes           No 

Digging stools near gaps after harvest 
and checking for root pruning. 

     
  Yes           No 

Developing a written whole-farm plan 
for your grub management. 

     
  Yes           No 
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Q10. What areas of research concerning canegrubs do you think are lacking and in 
need of additional work? 

 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 

 

 

 

 
 

THANK YOU FOR YOUR ASSISTANCE 
 

Your feedback and ideas will influence our future work and assist us to keep 
funding that work. 
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APPENDIX 2 – BSES BULLETIN ARTICLE, CHILDERS CANEGRUB 
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APPENDIX 3 – BSES BULLETIN ARTICLE, PROJECT OUTCOMES 
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