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SUMMARY 
 
This project was established to assess productivity trends at the district and farm level to 
determine if this would provide a clearer understanding of factors influencing 
productivity, particularly CCS.  This approach was used rather than the mill area level 
because causal factors can be confounded at the mill level. The study was undertaken on 
data from Tully, Babinda and Mulgrave mill areas. 
 
Short-term productivity trends (1980-96) suggested that CCS decline had stabilised in 
Babinda and, to a lesser degree, Tully mill areas .  This was in contrast to the long-term 
(1961-96) negative CCS trends for these areas.  However, in Mulgrave, CCS levels 
continued to decrease during the period, 1980-96.  Although tonnes of cane per hectare 
(TCH) continued to rise in all three mill areas, a significant upward trend in tonnes sugar 
per hectare (TSH) was only noted in Babinda.  District productivity trends (1980-96) 
followed the same pattern as mill area trends in the Tully and Babinda areas.  District 
trends could not be determined in the Mulgrave area because data were not available. 
 
A group of farms in the Tully and Babinda areas was identified which had a positive CCS 
trend relative to district level, or was similar to district trends and above district average 
CCS and TCH.  This was difficult in Mulgrave because of the general negative CCS trend 
within the area and limited data available. 
 
Production methods on these farms were assessed to determine if procedures could be 
identified which could explain the high productivity and particularly the better CCS 
results.  No common crop production methods were identified which could account for 
their better results.  Environment was not a factor because these farms were located 
throughout the mill areas, and above and below average producers could be located in 
close proximity to each other. 
 
Variety management is an issue.  There are differences in the suite of varieties grown in 
Tully and Babinda, which is surprising as they are both wet areas.  Examination of farm 
data suggested that selection of varieties by some growers appears to be based on 
popularity rather than suitability.  There were also examples of using unsuitable varieties 
like Q120 in replant situations.  Germination and productivity are likely to be adversely 
affected in these instances.  This suggests that current information is not being adopted 
and extension methods should be re-assessed. 
 
Crop cycle length has increased due to an increased proportion of older ratoon crops, 
particularly in the Babinda area.  The data did indicate that this practice is likely to limit 
potential cane yield and CCS.  This practice is partially due to concerns about planting 
under wet conditions.  Perhaps alternative systems such as mound planting or zonal tillage 
should be considered. 
 



 

The negative effect of extraneous matter (EM) on CCS was again confirmed with a 
reduction of 0.26 units of CCS per percentage point of EM obtained from an evaluation of 
Mulgrave farm data.  Unfortunately, similar data were not available for Tully and Babinda 
farms.  However, the data did suggest that good producers tended to be below district 
average EM levels.  However, when this problem is considered across the three mill areas, 
there was no clear indication that growers are prepared to accept some responsibility for 
EM and implement remedial measures. 
 
Cane yield was identified as having the major influence on economic return to the grower.  
This can be enhanced if high CCS can also be achieved.  This is difficult because large 
crops are prone to lodging with a probable reduction in CCS.  Successful management 
depends on the ability to manage inputs to achieve a balance between TCH and CCS.  It is 
suggested that the growers identified in this project have gone some way in achieving this 
objective because of their relative consistency in productivity and above average 
profitability.  There is a risk associated with an emphasis on CCS to the detriment of  cane 
yield as this would undoubtedly result in a negative impact on productivity and 
profitability. 
 
A survey was undertaken using above and below average producers in the three mill areas 
to assist interpretation of crop production methods and also to appraise grower attitudes.  
The results were inconclusive, but suggested that growers generally appear to be aware of 
factors that impinge on their productivity.  However, there seems to be a difference 
between awareness and adoption.  The major factor highlighted in the survey was the 
difference in attitude between good and poor producers.  The high productivity producer 
tries to accentuate the positive and look for solutions.  Perhaps the major difference is 
associated with that innate ability which makes a good farmer or manager. 
 
The objectives of the project were fulfilled in so far as it was possible to identify 
individual growers who were doing better than general productivity trends.  It did not 
detect any new information on crop production methods that could be utilised to combat 
low CCS or TCH.  However, it did indicate that current research information is not being 
adopted, and highlighted the need for a change in extension methods and a necessity for 
training programs for growers to ensure usage of productivity data is more effective. 
 
 



 

1.0 BACKGROUND 
 
There is an ongoing concern in the wet tropics over productivity levels, particularly with 
regard to low CCS.  Previously, productivity trends within the region have been assessed 
utilising mill area statistics (Smith, 1991; Hurney, 1995; Leslie and Wilson, 1996).  These 
studies indicate there has been a negative trend for CCS over the last 30 years in the wet 
tropics.  Consequently, sugar yields have remained relatively static during the same period 
despite an increase in cane yield and, therefore, economic viability has been adversely 
affected. 
 
While mill area statistics can be of value in assessing broad issues, they suffer from the 
disadvantage that problem definition may be limited because causal factors can be 
confounded.  This project has assessed productivity trends at the farm and district level  
rather than mill level.  It was considered that assessment of production functions at this 
level rather than the mill level may provide a clearer understanding of factors influencing 
productivity, particularly CCS trends.  The concept was to focus on high performance 
farms to determine if there were exceptions to general productivity trends.  If exceptions 
could be identified, detailed evaluation of this group might assist in a better definition of 
the problem, diagnosis of causes and may even identify some solutions to factors 
influencing productivity. 
 
 
2.0 OBJECTIVES 
 
The objectives of this project were to: 
 
�� assess productivity at the farm level in selected mill areas in the wet tropics; 
 
�� identify farms with positive trends relative to district productivity and CCS trends; 
 
�� determine if factors contributing to productivity limitation, particularly CCS could be 

identified if farms with positive relative trends occur. 
 
 
3.0 METHODOLOGY 
 

3.1 Mill area productivity trends 
 
The mill areas of Tully, Babinda and Mulgrave were chosen for this project as they 
provided a good representation of the range of environmental conditions experienced in 
the wet tropics. Time trends were established for each mill area for the period 1961-96 
inclusive for CCS, tonnes of cane per hectare (TCH) and tonnes of sugar per hectare 
(TSH).  This project required evaluation of productivity statistics, ie CCS, TCH and TSH, 
at both the district and farm level within a mill area, but the information available at this 
level was limited.  District data were available for Tully and Babinda mill areas (but not 
Mulgrave) for the period 1980-96 inclusive.  Time trends were established for all three 
mill areas for that period to establish any variation from long-term trends.  In both 
instances, annual and five-year moving means were analysed using linear regression to 
quantify changes in productivity because large year-to-year variability in productivity 
obscures any visual detection of long-term trends. 

3.2 Mill district productivity trends 
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Each of the selected mill areas is subdivided into districts for recording crop productivity 
data.  This enables individual farm productivity to be compared with its district as well as 
mill area productivity.  A full list of districts for each mill area is provided in Appendix 1. 
 
There is no formal basis for identifying districts, which is far from ideal.  However, the 
current system was accepted and used in this study.  Districts were restricted to those that 
had undergone limited recent expansion, which excluded Murray Upper in Tully.  
Because this district had been excluded, mill area data were recalculated to allow for this.  
Some amalgamation was undertaken on the Mulgrave districts after consultation with 
local BSES extension and mill staff.  These details are given in Appendix 1. 
 
Availability of data at the district level varied, with records for Tully and Babinda going 
back to 1980 while detailed records for Mulgrave were only available back to 1992.  
Trends were established for Tully and Babinda districts over the period 1980-96 inclusive 
for CCS, TCH and TSH using linear regression.  Analysis of covariance was performed to 
test if district productivity trends differed from mill area trends.  Analysis of variance was 
also conducted on the five years data (1991-1995) to test if there were major differences 
between districts for the three productivity variables.  This information was also required 
to assist in developing criteria for identifying a panel of farms or growers for assessment 
of production methods. 
 

3.3 Selection of grower panel 
 
The objective was to select a panel of growers or farms for each district within a mill area 
with positive trends relative to district productivity trends, particularly CCS, to further 
evaluate production methods.  A considerable amount of time was devoted to developing 
criteria and selection of the grower panel.  The criteria and selection process was tested 
initially on Tully mill data to identify a panel of farms with positive productivity trends 
relative to their district.  A preliminary screening method was tested based on farm CCS 
relative to either mill or district average CCS.  This proved unsatisfactory as it identified a 
high proportion of low yielding farms as discussed later. 
 
Since the focus was on productivity, which includes TCH as well as CCS, the following 
system was adopted.  Initial selection in Tully and Babinda was based on average farm 
production for TCH, CCS and TSH over the five years, 1991-95.  This period was used 
for the initial screen because block data were only available for the same period and the 
farms selected should reflect productivity during that period.  Block data for other years 
(see 3.4) only became available after this initial screening process had been completed.  
Farms with less than 20 hectares harvested in any of these years were omitted as being 
unrepresentative.  To gain selection to the preliminary panel, farm production had to be: 
 

�� � district average for TSH 
�� � district average for CCS 
�� � district average for TCH 

 
if the number selected was too large a positive differential was added to each production 
function to eliminate candidates until a manageable number remained in this initial panel. 
 
Final panel selection for Tully and Babinda was based on linear regression productivity 
trends, particularly CCS, over the period 1980-95 inclusive for the candidate farms.  
Unfortunately, all data were not available in computer files and data for the years pre-
1989 for Tully and pre–1990 for Babinda had to be entered manually.  Productivity time 
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trends for each farm in the preliminary panel  were compared against district trends to 
identify farms that deviated from the norm. 
 
Based on this assessment, the final panel (or Group 1) was selected for Tully and Babinda 
and included farms of consistently above average producers for TCH, CCS and TSH, with 
CCS trends at least zero.  Two other groups of farms were also selected for comparative 
purposes.  These were categorised as follows: 
 
Group 2 - high TSH and TCH but negative trends or below average CCS. 
Group 3 - consistently below average producers for TCH, CCS and TSH. 
 
Productivity trends were determined for many Group 2 farms because these had been 
identified as high TSH farms during the initial sorting phase.  Productivity trends were not 
established for Group 3 farms because they were eliminated prior to the manual addition 
of early productivity data for regression analysis. For Mulgrave, total annual production 
data were only available from 1992-96 for each farm.  This was not enough information to 
establish statistical time trends and a visual assessment of productivity trend lines was 
used to identify a panel of farms with high or improving productivity. 
 

3.4 Farm production data 
 
An evaluation of farm statistics for Tully (1989-95), Babinda (1990-96) and Mulgrave 
(1992-96) was undertaken for each of the farms selected.  This provided information at 
the block level for each farm of hectares harvested, tonnes harvested, crop class and 
varieties grown.  There was some variation in data available from each mill area, with 
Tully also providing information on harvesting method (burnt or green) and date of 
harvest, and Mulgrave recording extraneous matter data.  This information was collated 
for each member of the panel for each farm statistic and represented as a percentage of 
hectares harvested.  This provided a physical picture of cropping systems being employed 
on each farm.  This was compared against district averages to determine whether the 
methods being employed on a farm deviated significantly from the average district 
system. 
 
Farm profitability was also evaluated.  The net return per hectare to growers ($/ha, in 
AUD) was calculated as follows: 
 

$/ha = TCH [0.009 x 342 x {(CCS-4)+ 0.578} – 6.50] 
where 342 and 6.50 are the price, in AUD, of sugar per tonne and the cost of harvesting 

per tonne of cane, respectively. 
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3.5 Grower survey 
 
The purpose of the survey was to provide some additional information on current farming 
systems, but principally to gain an insight into grower perceptions of problems and their 
philosophy and methods used to improve productivity.  The questions were grouped under 
nine headings: attitude towards low CCS problem, yield, lodging, suckering, harvesting, 
variety, fertiliser, crop class and farming philosophy.  While a few different people were 
involved with carrying out the survey, the same recorder was used throughout to minimise 
bias.  Individual surveys took between 30 minutes and 2 hours depending on the grower.  
Growers were interviewed from Tully, Babinda and Mulgrave.  Representatives were 
chosen from Groups 1 and 2 first, then Group 3 growers were chosen according to their 
proximity to the high producers previously selected. 
 
The following statistical procedures were utilised in analysing this data (De Vaus, 1987).  
For fixed answer questions (that is, yes/no or multiple choice), the chi-square test for 
independence was used, with Cramers V as the measure of association.  For questions 
requiring a rating from irrelevant to vital (ordinal data), Kruskal – Wallis’ non-parametric 
analysis of variance was used.  Contingency tables were drawn up to deal with questions 
requiring growers to put forward their own opinions.  All questions were analysed for 
differences between productivity groups and mill areas. 
 
 
4.0 RESULTS AND DISCUSSION 
 

4.1 Assessment of mill data 
 
Time trends were established for the three mill areas for CCS, TCH and TSH over the 
period 1961-96 inclusive.  The analysis for linear trends is shown in Table 1 and Figures 
1-3 (All figures are collated in Appendix 2). 
 
Table 1 Mill area time trends in productivity statistics, 1961-1996 
 
 CCS TCH TSH 
Mill Years ba R2  b R2  b R2  
Tully 1961-96  -0.048 0.325 

(<0.001)b 
0.506 0.231 

(0.003) 
0.028 0.071 

(0.118) 
Babinda 1961-96 -0.055 0.391 

(<0.001) 
0.282 0.089 

(0.077) 
-0.005 0.003 

(0.761) 
Mulgrave 1961-96 -0.045 0.277 

(0.001) 
0.542 0.367 

(<0.001)
0.035 0.141 

(0.024) 
 
a  Regression coefficient 
b  Probability level for significance of trend 
 
The results indicate that: 
 
�� there was a significant decline in average CCS in all three mill areas with Babinda 

being the worst affected (-0.55 units per annum); 
�� TCH has trended upwards, with similar rates in Tully and Mulgrave ( approximately 

0.5 TCH/annum) but has occurred at a lower rate in Babinda; 
�� TSH has shown no significant trends in Babinda and Tully but a small, significant 

increase in Mulgrave (0.035TSH/annum). 
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There has been little change in TSH during this period because increases in TCH have 
been offset by a decrease in CCS.  Similar findings were reported by Hurney (1995) for 
the period 1963-1995 and by Leslie and Wilson (1996) for the period 1960-1995.  There is 
a tendency for productivity analysis to focus on TSH.  However, this study suggests that 
the focus should be on TCH and CCS, the components of TSH, rather than the parameter 
itself because this will provide a clearer indication of which yield parameter (or 
productivity statistic) is undergoing a change. 
 
Since individual farm information was only available for the period 1980-1996, depending 
on the mill area, linear time trends were also established for the three productivity 
statistics over this period to determine if there was variation from the long-term trends.  
These results are presented in Table 2 and Figures 1-3. 
 
Table 2 Mill area time trends in productivity statistics, 1980-1996 
 
 CCS TCH TSH 
Mill Years ba R2  b R2  b R2  
Tully 1980-96 -0.018 0.018 

(0.611)b 
0.623 0.093 

(0.233) 
0.061 0.079 

(0.274) 
Babinda 1980-96 0.011 0.006 

(0.766) 
0.944 0.175 

(0.094) 
0.122 0.247 

(0.043) 
Mulgrave 1980-96 -0.073 0.204 

(0.069) 
0.809 0.217 

(0.059) 
0.036 0.035 

(0.474) 
 
a Regression coefficient 
b  Probability level for significance of trend 
 
These trends show some variation to the time trends over the 36 year period 1961-1996.  
CCS decline appears to have been arrested in the Tully and Babinda mill areas during the 
period 1980-1996.  It could be argued that it is difficult to establish significant trends over 
a period of 17 years.  However, the situation appears to have deteriorated further in the 
Mulgrave area with an annual change in CCS of –0.073 compared with –0.045 unit per 
annum over the longer time period.  The results indicate this was a relatively strong trend 
although it was not statistically significant (P=0.069). 
 
Although there were no significant trends in TCH, there was a strong upward trend in 
Babinda (0.944, P=0.094) and Mulgrave (0.809, P=0.059).   The combined positive effect 
on TCH and CCS explains why there was also a significant positive trend of 0.122 TSH 
per annum in the Babinda area during the 1980-1996 period.  This would suggest that 
environmental conditions may have been favourable to crop growth during this period.  
However, there were indications that CCS may have started to decline towards the end of 
the period.  These time trends provided a benchmark for comparative analyses of district 
and farm productivity data. 
 
The method of using five-year moving means was applied to these data.  However, it did 
little to improve the analysis and was also considered to be masking some effects.  
Consequently this method was discarded and is not presented here. 
 

4.2 Assessment of mill district data 
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Assessment of district productivity trends was undertaken to determine if this varied from 
the whole mill area in order to determine where farm evaluation should be focused.  
District yield parameters were examined for linear time trends and the results are shown in 
Table 3 (Tully), Table 4 (Babinda) and Figures 4 and 5.  Similar results are not provided 
for Mulgrave as long-term data were not available.  There were no significant trends in 
any of the Tully districts, which was consistent with the mill area trends.  Significant 
upward trends in TCH and TSH were recorded for three of the Babinda districts, which 
was also consistent with the whole mill data. 
 
Table 3 Tully mill area and district time trends, 1980-96 
 

CCS TCH TSH District ba R2  b R2 b R2 
Mill area -0.018 0.018 

(0.611)b 
0.623 0.093 

(0.233) 
0.061 0.079 

(0.274) 
El Arish -0.009 0.003 

(0.839) 
0.673 0.110 

(0.211) 
0.071 0.099 

(0.234) 
Euramo 0.014 0.010 

(0.712) 
0.131 0.003 

(0.831) 
0.022 0.008 

(0.743) 
Feluga -0.030 0.039 

(0.465) 
0.717 0.124 

(0.180) 
0.059 0.067 

(0.332) 
Lower Tully -0.004 0.001 

(0.919) 
0.503 0.043 

(0.444) 
0.052 0.039 

(0.464) 
Riversdale -0.016 0.009 

(0.732) 
0.564 0.052 

(0.396) 
0.044 0.030 

(0.522) 
Syndicate -0.042 0.071 

(0.317) 
0.263 0.014 

(0.658) 
-0.012 0.003 

(0.855) 
 
a  Regression coefficient 
b  Probability level for significance of trend 
 
Analysis of covariance (Zar, 1984) was performed on the data set and showed that  slopes 
of the individual district trends for CCS, TCH and TSH were not significantly different 
from mill area trends for Tully or Babinda (Appendix 4).  This suggests that the factors 
influencing productivity, and particularly CCS, are common to all districts within a mill 
area.  This procedure could not be applied to the Mulgrave data due to lack of detailed 
records before 1992. 
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Table 4 Babinda mill area and district time trends, 1980-96 
 

CCS TCH TSH District ba R2  b R2  b R2 
Mill area 0.011 0.006 

(0.766)b 
0.944 0.175 

(0.094) 
0.122 0.247 

(0.043) 
Zone 1 -0.014 0.016 

(0.640) 
1.248 0.284 

(0.034) 
0.139 0.297 

(0.029) 
Zone 2 -0.003 0.001 

(0.929) 
1.025 0.179 

(0.103) 
0.117 0.205 

(0.078) 
Zone 3 0.004 0.001 

(0.896) 
0.999 0.376 

(0.012) 
0.122 0.367 

(0.013) 
Zone 4 -0.016 0.01 

(0.701) 
1.171 0.361 

(0.014) 
0.125 0.314 

(0.024) 
 
a  Regression coefficient 
b  Probability level for significant trend 
 
While the slopes of trends were consistent across the various districts in Tully and 
Babinda, it is still possible to have marked differences in the magnitude of CCS, TCH and 
TSH values for each district.  That is, do some districts have consistently higher or lower 
productivity than other districts in the same mill area?  Analysis of variance was 
conducted on data from each of the years being used to assess farm productivity that 
showed significant differences between districts for the three production variables in all 
three mill areas.  This provided justification for evaluating farm data on a district basis to 
identify a panel of high producers within each mill district.  This was substantiated by an 
initial selection process carried out on a mill area basis in Tully to select high production 
farms.  This resulted in a group of farms comprising 55% and 30% from the Euramo and 
Lower Tully districts, respectively, because these districts showed consistently higher 
productivity.  Since this could have biased results, subsequent evaluation was undertaken 
on a district basis to identify high producers within each district because management may 
vary to suit the environment within a particular district.  Although similar analysis was not 
possible for Mulgrave because of limited data, selection of high producers was also on a 
district basis for consistency. 
 

4.3 Identification of the grower panel   
 
CCS alone did not provide a sound basis to identify growers with high productivity.   
Correlation analysis of CCS against TCH for each year of available data in each mill area 
suggested that there was an inverse relationship between these two variables (Table 5).  
The reasons for this were not addressed but do indicate a problem of achieving high CCS 
in high yielding crops.  This is probably not surprising because CCS could be confounded 
by lodging in high yielding crops.  Consequently, if only CCS was considered, this tended 
to identify a significant proportion of lower yielding farms, in both TCH and TSH,  which 
is undesirable from a productivity viewpoint. 
 
Whole-farm production statistics (CCS, TCH, TSH) for the preliminary grower panel 
from Tully and Babinda were examined using linear time trends to determine if farms 
with positive CCS trends relative to their district could be found.  These showed the 
groups contained a range of CCS trends because of the methodology employed in the 
initial selection process. 
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Table 5 Relationship between CCS and TCH determined for Tully (1989-96), 

Babinda (1990-96) and Mulgrave (1992-96) mill areas 
 

Tully Babinda Mulgrave Year 
ra Pb r P r P 

1989 -0.0979 0.1407 - - -  - 
1990 0.0903 0.1750 -0.1131 0.0784 - - 
1991 -0.1771 0.0064 -0.0806 0.2154 - - 
1992 -0.0997 0.1273 -0.2560 0.0001 0.1137 0.0593 
1993 -0.1547 0.0158 -0.1868 0.0052 -0.1657 0.0059 
1994 0.0143 0.8216 0.0017 0.9799 -0.0717 0.2448 
1995 0.1858 0.0032 -0.0457 0.5042 -0.0687 0.2590 
1996 0.0471 0.4535 -0.0331 0.6297 -0.1138 0.0605 
 
a  Correlation coefficient 
b  Probability level for significance 
 
While the focus was on CCS, the other productivity parameters need to be taken into 
consideration.  However, it was important that CCS had to be higher than district average, 
at least for the latter part of the study period, because this study was focused on achieving 
high CCS.  As an example, farms that showed positive trends for TCH and TSH and CCS 
but had not achieved district average for CCS, were discarded (see Figure 6, Tul 18). 
 
The final panels of 17 and 15 farms for Tully and Babinda, respectively, included three 
categories: 
 

• significant upward trend for CCS (Figure 7, Tul 12); 
• non-significant upward trends for CCS (Figure 6, Tul 5); 
• CCS trend parallel to district but positive TSH (Figure 8, Tul 7). 

 
Details of linear regressions for the final panels of growers are given in Appendix 3, 
Tables 3.1 and 3.2 for Tully and Babinda, respectively. 
 
The data are variable and, as might be expected, it is difficult to detect significant 
differences on a single farm over a period of 16 years.  When selecting the final panel, the 
time trends were used in conjunction with actual productivity data for the period when 
block statistics were available.  This was because interpretation of block statistics would 
be addressed for that period and, therefore, this should be reflected in the farm’s 
production trends. 
 
The panel of 17 farms for Tully included six (Tul 1, 3, 6, 8, 11, 12) with a significant 
upward trend for CCS.  This was a deviation from district trends.  The remaining farms 
were consistent with district trends.  The Babinda panel included five farms (Bab 5, 6, 9, 
10, 13) with a significant positive trend in CCS.  Two farms had a significant negative 
trend, but this was influenced by a couple of outliers and their general trend indicated they 
should be included in the Babinda group. 
 
The data in Tables 3.1 and 3.2 indicate that farm TCH was similar to district trends.  
There were four farms (Tul 2, 10, 13, 15) in the Tully group that showed a significant 
positive trend for TCH and TSH, with CCS tending to parallel district average.  This 
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highlights the major influence of TCH on sugar yields as TSH trends were not influenced 
for the six farms with significant positive CCS trend.  However, TCH trends showed 
negative tendencies for four of these farms and this was a feature for eight of the farms 
selected for Tully.  The results for TCH were similar for the Babinda farms.  The only 
farm (Bab 12) with a positive TCH trend also had a negative CCS result, but this was 
influenced by outliers referred to previously. 
 
These results show that it is difficult to achieve positive trends in both TCH and CCS.  
This was also shown by the data in Table 5.  The reasons for this are not apparent, 
although it is suggested that this relationship may be confounded by lodging.  Anecdotal 
evidence suggests that lodging incidence is higher in high yielding crops. 
 
A feature of the Babinda data was the inconsistency of production.  This made panel 
identification difficult, but it is obviously a feature of the area. For Mulgrave, total annual 
production data were available from 1992-96 for each farm.  This was not enough 
information to establish significant productivity trends.  Because of the overall negative 
CCS trend in the Mulgrave area, it was difficult to identify a panel of farms with high or 
improving productivity. 
 
Mean production data for the selected farms, districts and mill areas are provided in 
Appendix 3, Tables 3.3 – 3.5.  The farms selected in each mill area did not necessarily 
produce the highest CCS or cane yield.  However, they were all above district average and 
they tended to be reasonably consistent in terms of productivity.  There was no apparent 
link between actual yields and trends.  As would be expected, because of the methods 
employed, net return per hectare for all farms was above district average.  The average 
farm size selected in Tully was about 30 and 60% larger than the Babinda and Mulgrave 
farms, respectively.  The Babinda panel farms were, on average, 20% bigger than 
Mulgrave farms. 
 
Obviously, with farms being selected throughout a mill area, location was not a 
consideration.  However, there was no pattern to location, even with multiple selections 
within a district, although it was apparent that the selected farms were not in extreme 
drainage locations.  Also, the farms included a range of soil types and not only the ‘best’ 
soil types within a district. 
 

4.4 Assessment of farm production methods 
 
Identification of a panel of growers or farms within each mill area who were consistently 
higher than district productivity raised several issues.  What were the cropping systems 
employed on these farms and were they different to the rest of the district?  Did these 
farms have common links that could be identified? 
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Individual farm block records were examined from mill statistics to assess production 
systems for these farms.  Information on fallowing, replanting, length of ratooning and 
variety selection was evaluated.  These data were compared with district methods and 
other panel farms within a mill area to determine if factors contributing to productivity 
limitations could be identified.  Several other production methods were also subjected to 
comparative analysis. 
 
 4.4.1 Crop class 
 
Because of similarities in environmental conditions, it could be anticipated that cropping 
systems might be similar.  However, this was not the case.  Tully had the largest area of 
fallow plant cane (plant) and the smallest area of replant of the three mill areas.  
Replanting, with approximately 60 per cent of the total plant crop (fallow plant and 
replant), is the main system of planting in Babinda compared with about 32 per cent in 
Tully and 47 per cent in Mulgrave.  The percentage of older ratoons being grown was also 
in the order Babinda > Mulgrave > Tully with the ratoon to total plant ratios (R:P) being 
4.3, 4.0 and 3.6, respectively.  (Tables 3.6 - 3.8, Appendix 3).  The greater area of fallow 
plant in Tully may be related to farm size and land availability because both Mulgrave and 
Babinda are ‘land locked’.  Detailed comment on individual areas follow. 
 
Tully 
 
The area under different crop classes was reasonably consistent across the six districts.  
There were small variations in plant (both fallow and replant) with the total area of plant 
cane ranging from 19 to 23 per cent.  Feluga and Syndicate, the two wettest districts, had 
the lowest areas of older ratoons (Table 3.6).  There was considerable variation in 
cropping systems between individual farms but there were no consistent patterns that 
could be related to productivity.  Again the major variations were in plant and older 
ratoons.  For example, replant varied from zero (Tul 10, Tul 16) to 90 per cent (Tul 13). 
 
The most consistent pattern was for farms Tul 4 and Tul 5 in Feluga and Tul 16 and Tul 
17 in Syndicate.  These were all below district average for replant and older ratoons and 
above average fallow plant.  These are the wettest environments in Tully and 
consequently may suffer more damage during harvest which might explain the older 
ratoon result.  Also the wet conditions make replanting a risky practice.  This suggests 
they have adopted practices to suit their particular environment.  However, this is in 
contrast to the remaining Syndicate farm (Tul 15), which had above average older ratoons 
and replant.  This farm has better soils and drainage conditions than farms Tul 16 and Tul 
17 and, therefore, is able to successfully employ different management strategies, which 
appear quite successful given the productivity and trends (Tables 3.1 and 3.3).  Standard 
deviations for individual farms tend to be higher than district average.  This suggests the 
cropping systems are dynamic and are also an indication of the preparedness to ploughout 
low productivity crops, irrespective of crop class to maintain productivity.  This factor 
was confirmed by growers who were interviewed. 
 
Examination of the data for the six farms (Tul 1, 3, 6, 8, 11, 12) with positive CCS trends 
(Table 3.1) did not provide any clear indication of a cropping system that may have 
assisted in achieving this result (Table 3.6).   They all practised fallow and replant 
systems, although the former was generally higher than 60 per cent of the total plant crop.  
With the exception of farm Tul 6, the area of older ratoons was greater than district 
average.   This may have contributed to the negative trend for TCH noted previously 
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(Table 3.1).  However, it is difficult to understand how this could have benefited CCS 
because older ratoons are generally associated with lower CCS. 
 
The differences in management systems that exist can be illustrated by comparison of 
farms Tul 12 and Tul 13 in the Riversdale district (Table 3.6).  Productivity and trends are 
similar but cropping systems differ (Figure 7; Tables 3.1 and 3.3).  Farm Tul 13 has 
negligible fallow plant, greater replant and less older ratoons.  However, it has a shorter 
ratoon cycle as indicated by the R:P ratio of 3.8 compared with 4.5 for Tul 12.  This 
highlights the fact that high CCS and TCH can be achieved under vastly different systems.  
That is, no system is ideal but rather the system utilised should suit the particular 
environment in which the crop is grown. 
 
Babinda 
 
A feature of the district and farm data is the high level of replant and older ratoon crops 
being grown in the Babinda area (Table 3.7).  The area replanted in the different Zones 
ranged from 57 to 68 per cent of the total area of plant cane.  The area of older ratoons 
was quite large for Zones 3 and 4 with the result that the R:P ratio was 4.8 and 4.6, 
respectively, which is an unexpected result for a wet area.  However, it does raise the 
question of whether low yielding crops are being ratooned because of concerns over 
weather conditions interfering with planting. 
 
The cropping systems implemented on the selected farms were quite variable and 
provided no indication for an appropriate system to achieve good CCS, TCH and TSH 
(Table 3.7).  This holds for the five farms (Bab 5, 6, 9, 10, 13) with positive CCS trends 
(Table 3.2).  Two farms (Bab 7, 12) did exhibit a positive yield response but there 
appeared to be no effect on CCS.  The conflicting nature of the results in assessing 
cropping system is indicated by the data for farm Bab 9.  This farm had the smallest older 
ratoon content yet TCH showed a significant negative trend (Tables 3.7 and 3.2).  
Obviously there are other contributing factors and this highlights the problem of taking 
one component in isolation. 
 
A feature of the data is the variation that occurs in the cropping systems as indicated by 
the high standard deviation (sd) values.  The Babinda values are generally higher than 
Tully and are extreme for some farms (Bab 1, 6, 10).  It is suggested these are a reflection 
of the environmental conditions in the area.  Growers tend to undertake large planting 
programs either to take advantage of favourable weather or because of extensive harvester 
damage due to wet conditions.  As an example of this, farm Bab 10 replanted 59 per cent 
of the farm in 1990, which was quite dramatic.  Growers interviewed indicated they were 
not concerned about older ratoons provided yields were adequate.  However, the 
economics of an extreme management system such as being employed by some growers is 
questionable. 
 
It is difficult to understand why the cropping system in Babinda differs so markedly from 
Tully.  Zones 1, 2 and 3 have a similar environment to the Feluga and Syndicate districts 
in Tully yet replanting and ratooning practices are quite different (Tables 3.6 and 3.7).  
Comparison of productivity data from these districts indicates differences are not marked 
although they are generally higher in Tully than at Babinda (Table 6).  Further assessment 
may be required but there does seem to be some basis for an effective extension program 
to address cropping practices within the Babinda area. 
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Table 6 Comparison of productivity data from two Tully and three Babinda 
districts, 1990-96 

 
District TCH CCS TSH 
Tully - Feluga 82 12.61 10.2 
        - Syndicate 88 12.53 11.0 
Babinda - Zone 1 82 12.06 9.8 
   - Zone 2 84 12.05 10.1 
   - Zone 3 78 12.43 9.6 
 
Mulgrave 
 
Mulgrave had only recently established a productivity recording system and the veracity 
of block data is questionable.  This places limitations on data interpretation at anything 
less then total farm level.  District cropping systems were relatively consistent within the 
Mulgrave area (Table 3.8).  Fallowing appeared to be more popular in the drier districts 
(D1, D7, D10) but replanting was high (71%) in D14, the wettest districts.  It was not 
apparent if the high propensity for replant was associated with better moisture availability 
or in response to factors like harvest damage due to wet conditions.  Older ratoon 
composition was slightly lower in this district also. 
 
There was no consistent practice noted in the cropping systems for the selected farms 
which might be linked to productivity differences.  There were major variations between 
farms in both the proportion of plant (100% fallow to 80% replant) and older ratoons (6-
33%) being grown.  Some of the variation in the data could be associated with incomplete 
records. 
 
  4.4.2 Varieties 
 
The variety composition for the Tully, Babinda and Mulgrave mill areas is shown in 
Appendix 3, Tables 3.9 – 3.11.  These show the main varieties being used by the selected 
grower groups and do not focus solely on the major varieties in the mill area. 
 
There are quite marked differences in the variety composition between the three mill 
areas.  While all three areas grow their quota of high CCS canes such as Q117 and Q120, 
the percentage of Q117 was considerably higher in Tully.  This has been replaced by 
Q120 in Babinda and Mulgrave reputedly to maintain or increase yields because Q117 is 
considered to have ‘lost its vigour’.  Acceptance of Q120 has been at a slower rate in 
Tully.  Another major difference lies in the larger quantity of Q138, a high vigour/lower 
sugar content variety, being grown in the Babinda and Mulgrave areas. 
 
Other points of interest are that Q113 and Q124 are generally not favoured in the wetter 
areas, whereas Q122 is grown in these areas.  Variety composition in Babinda appears to 
be more closely aligned to Mulgrave rather than Tully, which is difficult to explain.  Tully 
growers appear to make more use of minor varieties than the other two areas and continue 
to grow Q107, a relatively old variety but suited to wet conditions. 
Tully 
 
The major variety in all districts was Q117, but there was some variation between districts 
in the popularity of other varieties (Table 3.9).  The percentage of Q120 was fairly high in 
El Arish, but appeared to be gradually gaining acceptance in other districts at the expense 
of Q117.  The older cultivar Q107 has maintained popularity in all districts mainly for 
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lower fertility soils and wet conditions.  The low vigour Q130 was more popular in 
Riversdale, Euramo and Lower Tully because these areas have a higher proportion of 
fertile soils.  Q122 was still being grown in all districts, but particularly in Syndicate and 
Riversdale.  The percentage of Q152 was still fairly low but it was also being used as a 
replacement for Q117.  This may ultimately have an adverse influence on CCS unless 
managed correctly due to the lodging propensity of Q152. 
 
The high vigour/lower CCS cultivar Q138 appears to be more favoured in the lower 
productivity districts of El Arish and Feluga.  This cultivar does not necessarily have to 
have a negative impact on productivity.  This is illustrated by the variety statistics from 
farm Tul 2 (Table 3.9) where Q138 is utilised primarily in combination with Q120.  The 
result is a significant increase in productivity, both TCH and TSH, with CCS higher but 
similar to the district trend (Table 3.1). 
 
There was considerable variation in variety composition on the selected farms.  However, 
as all of these farms were above average productivity and profitability (Table 3.3), it 
appears that variety selection was appropriate.  This does not mean that the decision 
making process cannot be improved.  Variation between farms occurs because of a range 
in soil types and inherent soil fertility.  The need to match variety to soil type is illustrated 
by the data for farms Tul 6 and Tul 7.  The former incorporates a high percentage of 
fertile soils and this is reflected in the lower vigour varieties Q117, Q120 and Q130 being 
grown over 80 percent of the area.  By contrast, a more diverse group of varieties is 
required to cater for the range of soils on farm Tul 7 (Table 3.9).  These management 
strategies are successful as indicated by the production trends and data (Tables 3.1 and 
3.3). 
 
A similar example can be seen in the variety statistics for three farms (Tul 11, 12, 13) in 
the Riversdale district (Table 3.9).  It is of interest that Q124, not normally favoured in the 
wetter areas, has been successfully incorporated into the management plan on farm Tul 13 
and obviously suits particular soil types on the property.  Again, based on production 
trends (Figure 7) and yields (Table 3.3), these growers have achieved a reasonable balance 
in variety selection. 
 
The data for growers of Group 1 show that they are above district average productivity 
and profitability (Table 3.3).  However, it is relevant to make some comparisons with 
Group 2 (high TCH, below average or declining CCS) and Group 3 (below average TCH 
and CCS) farms to assess whether profitability is influenced by different variety 
selections.  Comparisons like this between farms can be misleading because of variations 
in factors like soil types and drainage.  They can be used as indicative of particular 
circumstances although some knowledge about farm conditions is desirable. 
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This can be illustrated by comparing farms Tul 5 (Group 1), Tul 18 (Group 2) and Tul 19 
(Group 3) in the Feluga district.  Varietal composition is provided in Table 3.12.  Farm 
Tul 18 has similar TCH, but lower CCS and profitability than farm Tul 5 (Table 7, Figure 
6).  This has been attributed to the additional area being grown to Q107 and Q138.  This 
farm would probably require a slightly higher percentage of vigorous varieties because of 
a slightly larger area of less fertile soils.  A change to higher CCS varieties like Q127 and 
Q158 may enhance results. 
 
Farm Tul 19 (Group 3), which has very similar conditions to Tul 18, has low productivity 
and profitability (Table 7).  Production trends were not determined on low productivity 
farms.  This is considered to be linked to inappropriate variety selection, particularly H56-
752, Q77, Q115 which are unsuitable for this farm (Table 3.12).  Other management 
factors obviously have a role but productivity could be improved by better choice of 
varieties. 
 
Table 7 Comparison of mean productivity and net grower return ($/ha)a for 

three Feluga farms, 1989-1995 
 

Farm CCS TCH TSH Net return 

$/ha 
Tul 5 12.9 96 12.3 2046 
Tul 18 12.3 96 11.7 1878 
Tul 19 12.1 73 8.8 1405 

 
a  Net grower return ($/ha) = TCH [0.009 x 342 {(CCS-4) + 0.578} – 6.5] 
 
Similar comparisons were made for four farms in Lower Tully.  Farms Tul 6 (Group 1) 
and Tul 20 (Group 2) are fairly similar although the latter does have a slightly larger area 
of less fertile soil.  This is reflected in the variety composition for the two farms (Table 
3.12) and the use of Q138 on Tul 20.  This grower focuses on achieving high TCH as well 
as trying to achieve good CCS.  The difference in philosophy and varietal composition is 
reflected in the productivity trend lines (Figure 8).  These practices have not adversely 
affected profitability (Table 8) although this could probably be enhanced by substituting a 
higher CCS/vigorous variety for Q138 on Tul 20. 
 
Table 8 Comparison of mean productivity and net grower return ($/ha)a for 

four Lower Tully farms, 1989-95 
 

Farm CCS TCH TSH Nett return 
$/ha 

Tul 8 13.3 98 13.0 2237 
Tul 20 12.8 110 14.0 2331 
Tul 7 13.7 97 13.1 2310 
Tul 21 12.1 64 8.7 1220 

 
a  Net grower return ($/ha) = TCH [0.009 x 342 {(CCS-4) + 0.578} – 6.5] 
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It is of interest that similar profitability to Tul 20 was achieved by Tul 7 at lower TCH but 
higher CCS (Table 8).  This farm has more low fertility soil types and thus uses a greater 
range of varieties.  However, it would appear these management decisions have been 
successful.  Productivity and profitability are much lower on farm Tul 21 (Table 8). This 
can be attributed, in part, to inappropriate variety selection (Table 3.12).  Conditions on 
this farm are more aligned to Tul 7, however, variety composition differs markedly and 
obviously does not suit the farm.  It is appreciated that varieties are not the sole 
contributor to productivity which will also be influenced by other management decisions. 
 
Babinda 
 
The data from Babinda were not as comprehensive as those from Tully and interpretation 
was more difficult.  One of the problems was the large percentage of cane being 
consigned to the mill as ‘mixed’ variety.  This made it very difficult to obtain a realistic 
interpretation of varietal influences on productivity trends. 
 
As indicated earlier, Babinda appears to be aligned more closely to Mulgrave in the 
choice of varieties except for the use of Q122.  With the exception of ‘mixed’, Q120, 
Q117, Q122 and Q138 were the most popular varieties grown in all four zones, although 
Q117 was more popular than Q120 in Zone 4. 
 
Despite the decrease in popularity of Q117 in the mill area, the majority of the grower 
panel were above the district and mill average for this variety (Table 3.10).  They 
generally also grew well above district average areas of Q120.  With the exception of 
Zone 4, the majority of growers selected are well below average in the quantity of Q138 
being grown.  These combinations are considered to be important contributing factors to 
an apparent better CCS performance. 
 
This certainly appeared to be the situation for the five farms (Bab 5, 6, 9, 10, 13) with 
positive CCS trends (Table 3.2).  However, because of the hidden component in the 
‘mixed’ category, it was difficult to fully evaluate variety usage.  It is also difficult to 
understand how growers can assess the value of a variety’s contribution to their 
productivity.  All farms selected were above district average in productivity and 
profitability (Table 3.4) which suggests that variety composition on these farms is 
reasonable, albeit partially unknown. 
 
There was an increasing trend to grow Q152.  While this is not inappropriate, it may have 
a negative impact if the percentage becomes too high.  Problems of suckering and 
deterioration when lodged will have a negative impact on CCS.  These are problems that 
are more difficult to manage by growers if the quantity of a variety being grown becomes 
too large. 
 
One other factor noted in the data is the relatively rapid change that can occur in the 
proportion of a variety being grown.  This is probably not unexpected because of the rapid 
changes in crop class noted in section 4.4.1. 
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Mulgrave 
 
Data from Mulgrave were limited, but they did provide some insight into variety 
preferences within the area (Table 3.11).  It was actually difficult to find a grower group 
with possible positive CCS trends because of the general negative trend in the mill area. 
 
With the exception of Districts 1 and 2, Q117 has fallen from favour and been replaced by 
Q120, Q138 and, more recently, Q152.  The percentage of Q138 has also increased, but at 
the expense of Q124 and Q113.  This suggests there may be an emphasis on TCH at the 
expense of CCS.  The mill area trends support this.  The negative relationship between 
TCH and CCS was more apparent in Mulgrave than other areas. 
 
There was some variation in varietal preferences within the panel.  However, some were 
fairly restricted in their selections with the extreme being 100% of Q113 on farm Mul 11.  
This variety was still fairly popular with many of the farms selected.  The data show that 
Q124 was not popular with approximately 60 percent of the group. 
 
There was no clear indication of varietal combinations that might account for the high 
productivity and profitability of this group of growers (Table 3.5).  This group are 
utilising the current varieties to achieve above average productivity but the data are too 
limited to determine if better decisions could be made. 
 
Varieties are a major contributing factor in achieving good productivity.  There was 
considerable variation in the varietal composition of the farms selected in Tully, Babinda 
and Mulgrave.  Because these growers are above district average productivity, it would 
suggest they have achieved success by growing a suite of varieties suited to their farm.  
However, there was no clear indication of ‘preferred’ combinations, although, not 
unexpectedly, higher CCS cultivars like Q117 and Q120 do figure prominently in the 
data. 
 

4.4.3 Effect of replant 
 
Replanting has generally been associated with lower yields which can persist throughout 
the crop cycle.  Smith (1991) analysed productivity data for Tully and found plant cane 
TSH losses for replant of 10.7%.  This effect carried through to third ratoons ranging from 
4.l to 5.4% in the ratoon crops.   The influence of ploughout/replant on productivity was 
compared for all growers and the selected panel of growers for the Tully, Babinda and 
Mulgrave areas for the years 1989-96, 1990-96 and 1992-96, respectively.  While it is 
generally accepted that replant yields are lower than fallow plant yields, the basis for this 
comparison was to determine if the selected growers with higher productivity farms varied 
from normal expectations. 
 
The data for all growers from Tully show that losses in both TCH and TSH result from 
replant compared with fallow plant (Table 9).  The TCH losses persist at a reducing level 
through the crop cycle for all farms, but had disappeared by third ratoons for TSH.  
Possibly, this may be the result of ploughout of poor performing blocks.  Yield reductions 
due to replanting were less for the panel growers, but generally did not persist into the 
ratoon crops.  The larger difference noted in the plant crop may be related to the 
differences in age between fallow and replant crops. 
Losses in replant crops were lower for all growers in Mulgrave and Babinda, than Tully 
(Table 9).  In Mulgrave, replant did not incur a loss in TSH due to a higher CCS in 
replant.  The data showed that the yield reduction from replant was higher for the panel 
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growers than all growers in Mulgrave and Babinda particularly.  No explanation could be 
found in the data for this effect.  Comparisons throughout a crop cycle were not possible 
in these areas because there is no differentiation between plant and replant for the ratoon 
crops. 
 
Table 9 Relative difference1 (%) between plant and replant TCH and TSH for 

All and Panel growers for Tully, Babinda and Mulgrave areas 
 

Relative difference (%) 
Tully Babinda Mulgrave 

All Panel All Panel All Panel 
Crop 

Classes 
TCH TSH TCH TSH TCH TSH TCH TSH TCH TSH TCH TSH 

P-RP -6.9 -6.3 -3.3 -4.4 -3.3 -3.9 -9.8 -9.4 -3.6 1.3 -4.2 -4.7 
1R-
R1R 

-1.7 -1.1 0.7 -0.2         

2R-
R2R 

-1.4 -0.9 2.4 1.6         

3R-
R3R 

-0.3 0.4 1.5 0.5         

 
1   % difference to plant system 
 
These yield figures do not account for the production lost by having a proportion of the 
farm in fallow.  It should also be noted that productivity in the years studied was good and 
a different result might be obtained under another set of environmental conditions.  The 
rankings between mill areas did not change when compared over similar time periods, 
1992-96. 
 
Examination of the Tully data indicated that the number of ratoon crops was only 
marginally lower in the replant system than those planted in fallow blocks, although the 
selected grower panel appeared to be slightly more successful in retaining blocks to at 
least third ratoons (Table 10). 
 
Table 10 Effect of plant and replant on length of crop cycles for all growers 

compared with high productivity panel, Tully area1 
 

Plant Replant  
All Panel All Panel 

% of P cane area (89-95) also 
harvested as 1R 

100 100 99 99 

% of P cane area (89-94) also 
harvested as 2R 

98 100 97 97 

% of P cane area (89-93) also 
harvested as 3R 

90 94 86 92 

 
1  1989-96 data   
Individual block data were studied for the selected growers.  This provided a limited 
sample confounded by factors like variety and age and was of little value to draw 
conclusions.  Also, in some circumstances, additional information provided a different 
explanation to that suggested by the data.  As an example, a 25% yield difference between 
two blocks of replant Q152, following Q120 and Q117 suggested a potential Pachymetra 
problem from the previous history of Q120.  The real explanation was related to a 



 18

drainage problem in the block where Q120 had been previously grown.  However, the 
exercise would be of value from an extension aspect. 
 
Ploughout-replant is a common practice in the Babinda area with about 60 percent of all 
plant cane being replant (Table 3.7).  There have been concerns over the productivity of 
Q120 in recent years, particularly in replant.  This variety is generally not recommended 
as being suitable for replant.  Despite this, the percentage of replant following crops of 
Q120 has increased from 7% in 1989 to just over 30% in 1996. 
 
Evidence from field surveys suggests that the incidence of Pachymetra root rot has 
increased in Babinda in fields of Q120 over recent years (R Magarey, personal 
communication).  This may be associated with continual cropping with Q120, which has 
intermediate resistance, on soils where Pachymetra spore levels had not declined 
sufficiently before planting with Q120.  This was investigated by assessing change in 
production levels in fields replanted after cropping with Q120, compared with all other 
varieties.  Normally, productivity can be expected to increase compared with the previous 
crop.  A negative result implies adverse factors are operating. 
 
On average over the six years 1990-95, replant resulted in a productivity increase from the 
previous crop of 16.7 TCH, 0.19 units CCS, and 2.15 TSH.  However, replanting after 
Q120 resulted in a lesser increases in productivity of 11.6 TCH, 0.16 units CCS and 1.56 
TSH. 
 
Table 11 Difference1 in productivity following replant of ratoon Q120 (>3R) 

fields, Babinda 
 

 Difference in productivity  
 Variety 
1995          1996 CCS TCH TSH Number of 

blocks 
All           All RP  1.85 8.47 2.51 357 
Q120       All RP 1.43 8.78 2.21 108 
Q120        Q117 1.30 -5.24 0.57 5 
Q120        Q120 1.79 -10.98 0.23 17 
Q120        Q138 0.01 43.10 5.60 4 
Q120        Q152 0.92 13.57 2.39 32 
Q120        Q158 1.38 15.90 2.95 12 

 
1  Difference = 1996 replant yield parameter - 1995 older ratoon yield parameter 
 
To determine if there were differences in productivity with specific varieties, we looked at 
blocks of Q120 which were third ratoon or older in 1995, and then replanted in 1996.  
Table 11 summarises the results.  Specifically, replanting after Q120 with Q120 or Q117 
resulted in a decline in yield.  These results indicate that these two varieties are less 
suitable for replanting.  This also highlights the risk associated with replanting, 
particularly if the incorrect variety is selected.  It is suggested than an increase in 
Pachymetra root rot levels may also have been associated with the poorer result of replant 
Q120.  Unfortunately, incomplete block data precluded a more detailed assessment of this 
effect. 
 

4.4.4 Effect of older ratoon cycles 
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The number of older ratoon crops being grown has increased because of the availability of 
varieties with stronger ratooning ability.  Babinda in particular seems to have adopted a 
farming system of extended ratooning combined with a relatively high replant input.  The 
situation is not as marked in Mulgrave and Tully.  This raised the question as to whether 
longer ratoon cycles may have an adverse effect on productivity and were the results 
different for the selected group of higher producers. 
 
Multiple regression analyses of the data were undertaken to assess the influence of 
extending the crop cycle to older ratoons on productivity parameters.  The data for all 
growers and panel growers were examined for Tully, Babinda and Mulgrave for the 
periods 1989-96, 1990-1996 and 1992-96, respectively.  A summary of the regression 
analyses is presented in Table 12.  Full details on the regressions are provided in 
Appendix 5.  These data show that increasing the length of a crop cycle by growing more 
ratoons will have a negative impact on TCH, TSH and CCS. 
 
In Mulgrave and Babinda, the regressions and intercept values were significantly different 
for the panel farms compared with all farms.  There were no significant differences 
between slopes of the regressions.  Therefore, the negative effect of increased length of 
ratooning on yield parameters was similar for all and panel farms.  This means that, 
although the latter produced significantly higher TCH and TSH, they were no better than 
all the farms in sustaining these yields into older ratoons  (See Appendix 5 for details). 
 
The Tully data enabled the effect of increased crop cycle to be examined under a replant 
as well as a fallow system (Table 12).  The general pattern of increased number of ratoons 
having a negative influence on TCH, CCS and TSH was apparent for both plant and 
replant systems.  The panel farms were more productive than the rest of the farms in both 
the replant and plant system.  There were differences in the rate productivity declined due 
to older ratoons.  The slope of regression or rate of decline in TCH was significantly 
higher for the panel farms in replant (P=<0.006) but not plant where it was at a lower rate 
(P=0.096) than all the farms.  Also, rate of decline in TSH was significantly higher in both 
plant (P=<0.001) and replant (P=0.034) for the panel farms.  There were no differences in 
CCS (See Appendix 5).  It is not certain whether this is a real result or the artefact of a 
number of panel members having low old ratoon levels. 
 
These data indicate that mill area productivity will be lower than the potential as the 
length of crop cycles increase.  This could contribute to lower CCS.  However, 
profitability may not be disadvantaged provided blocks are ploughed-out before TCH 
drops too low. 
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Table 12 Summary statistics from multiple linear regression studies of effect of 
increasing crop cycle length on productivity for All and Panel growers 
for Tully, Babinda, Mulgrave 

 

Source Yield 
parameter Intercept Change 

per crop R2 Probability

Tully      
      
P cycle - All TCH 87.03 -4.04 0.974 <0.001 
 CCS 13.53 -0.121 0.939 <0.001 
 TSH 11.40 -0.51 0.953 <0.001 
      
P cycle - Panel TCH 95.12 -3.88 0.974 <0.001 
 CCS 13.65 -0.13 0.888 <0.001 
 TSH 12.71 -0.53 0.945 <0.001 
      
RP cycle – All TCH 80.74 -2.61 0.931 <0.001 
 CCS 13.55 -0.14 0.942 <0.001 
 TSH 10.64 -0.34 0.868 <0.001 
      
RP cycle - Panel TCH 91.29 -3.14 0.939 <0.001 
 CCS 13.57 -0.13 0.901 <0.001 
 TSH 12.09 -0.40 0.900 <0.001 
      
Babinda      
      
P & RP cycle –All TCH 81.27 -3.74 0.939 <0.001 
 CCS 13.30 -0.17 0.932 <0.001 
 TSH 10.51 -0.50 0.924 <0.001 
      
P & RP cycle -   Panel TCH 93.38 -3.95 0.891 <0.001 
 CCS 13.75 -0.19 0.914 <0.001 
 TSH 12.42 -0.57 0.870 <0.001 
      
Mulgrave      
      
P & RP cycle - All TCH 104.91 -3.91 0.884 <0.001 
 CCS 12.76 -0.30 0.901 <0.001 
 TSH 13.84 -0.83 0.942 <0.001 
      
P & RP cycle - Panel TCH 123.36 -3.34 0.285 <0.001 
 CCS 12.14 -0.27 0.599 <0.001 
 TSH 15.84 -0.82 0.737 <0.001 
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4.4.5 Burnt versus green cane harvesting 

 
Tully was the slowest of the three mill areas in adopting trash blanketing as a cultivation 
system.  Consequently, there was still a lot of cane being harvested burnt during the study 
period, 65% in 1989 gradually reducing to 40% in 1995.  Adoption of green cane 
harvesting (GCH) was slowest in Syndicate and Feluga, the two wettest districts (Table 
3.13, Appendix 3). 
 
Burnt cane harvesting (BCH) was the only cropping procedure that was relatively 
consistent across the panel of Tully growers (Table 3.13) with all of the farms generally 
harvesting a higher percentage of burnt cane than district average.  The exceptions were 
the two farms in Lower Tully where GCH seemed to gain more ready acceptance.  The 
reasons for this were not clear because Riversdale and Euramo have similar weather 
conditions to Lower Tully. 
 
Mill and district yields for burnt and green cane harvest were compared for the seven 
years 1989-95.  These data showed a reduction of 5.8% in mill area TCH as a result of 
GCH (Table 13).  This was similar to the 4.4% reduction due to GCH reported by Leslie 
and Wilson (1996) for the period 1993-95.  Similarly, district yields were also reduced 
due to GCH.  This does not appear to be related to environment because the effects were 
similar in Syndicate (wet) and Riversdale and Euramo (dry).  They were also lower in 
Feluga, another wet district.  The exception was Lower Tully, but no explanation is 
offered.  Data from panel farms were not examined for this period. 
 
Table 13 Reduction in TCH attributable to green cane harvesting for Tully mill 

and districts, 1989-95 
 

Region TCH reduction (%) 
Mill 5.8 
El Arish 8.7 
Feluga 6.6 
Lower Tully 0.8 
Euramo 9.4 
Riversdale 8.8 
Syndicate 9.3 

 
These differences incorporate all effects associated with the change from BCH to GCH, ie 
harvester losses, extraneous matter, trash blanketing.  It may also contain an overestimate 
due to a higher frequency of burning in larger crops and the fact that GCH can be 
influenced by periods of wet weather, particularly early in the season on fields for 
replanting. 
 
The data do not compare ratooning systems.  This was recorded by Tully mill staff after 
the 1995 harvest.  This enabled a comparison to be made for the 1996 crop on green 
versus burnt ratooning.  The data showed a reduction of 4.4% in mill area TCH in the 
1996 crop attributable to green cane trash blanketing.  It also showed that yield reduction 
for the Tully panel of growers was only 0.7%.  The lower result from the panel may be 
influenced by sample size.  CCS was 1.2% higher in both instances.  The 
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normal comparisons of BCH with GCH for the 1996 crop indicated that yields were 8.6% 
less with GCH across the mill area.  It is possible the difference between the two results is 
confounded by BCH of larger crops and differences in harvester losses and extraneous 
matter. 
 
There is no evidence to indicate that GCH has a negative effect on CCS.  If the ratooning 
data from the grower panel are correct, this suggests management may be an issue.  
Possibly their reluctance to adopt the system earlier may have been ‘a fear of the 
unknown’ rather than productivity issues.  The poorer performance of GCH in certain 
districts is of concern, although this was not apparent from grower data. 

 
4.4.6 Time of harvest 

 
The Tully database includes information on harvest data that should enable crop age at 
harvest to be determined.  Unfortunately, there was a considerable amount of data 
missing.  Comparisons of crop age for different years for the mill, district and grower 
panels showed very small variation between years.  Linear regression analysis was carried 
out on block data to assess any relationship between age and yield parameters.  This 
produced fairly meaningless data with generally R2 < 0.05 for TCH and < 0.1 for CCS.  
This aspect was not pursued any further.  In addition to missing data, it was also found 
that the data are further complicated by the last harvest date being applied to blocks which 
were harvested at more than one time. 
 
It is unfortunate that this system is not functional at this stage because there were 
indications for a number of individual blocks of crop age effects, as illustrated by the data 
in Table 14.  This block was harvested at different ages during its crop cycle and the 
results suggest that TCH and crop age are linked.  Year to year variation was taken into 
account by calculating relative block yield against district yield for the particular crop 
class.  Crop age appears to have influenced TCH in third and older ratoon, but the effect 
was marginal in second ratoon. 
 
This type of data would be useful if the recording system can be improved and by 
including planting date.  It would aid in interpretation of block performance and factors 
contributing to yield variation. 
 
Table 14 Influence of crop age at harvest on TCH for a block of Q107, El Arish 
 

Crop Class Age 
days TCH 

Relative yield to 
district 

% 
1R 391 99 95 
2R 339 78 93 
3R 387 98 114 
0R 277 62 89 

 
4.4.7 Extraneous matter 

 
Extraneous matter (EM) affects CCS because of a dilution effect due to an increase in the 
content of material with low sucrose content.  Visual estimates of soil and other EM (tops, 
trash, roots) were available for Tully for four years, but were of little value.  Tully has a 
soil monitor to record soil content in the cane, but the data were for three years and were 
also on a harvester group rather than an individual farm basis. 
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However, EM levels are still determined on subsamples from each rake of cane at 
Mulgrave mill.  Using data from Mulgrave, the relationship between EM and actual CCS 
was established for the years 1992-96 inclusive using linear multiple regression analysis 
with years as ‘dummy’ variables to remove year-to-year variability.  This provided the 
following relationship: 
 

CCS = 14.70 + 0.93 Y2 – 0.32 Y3 + 0.05 Y4 – 0.15 Y5 - 0.26 EM 
R2 = 0.499 
P < 0.001 

where Y2 – Y5 are ‘dummy’ variables for year effects 
 
The generally accepted figure for the effect of EM is a reduction of 0.15 units of CCS per 
percentage point of EM (Brotherton, 1980).  This is considerably less than the 0.26 unit of 
CCS per percentage point of EM determined in this study.  It is possible that this figure is 
confounded by other factors such as lodging.  This tends to increase EM but, because of 
potential stalk deterioration and subsequent CCS reduction, may overestimate the effect of 
EM on CCS.  These results do substantiate the concept that EM content in the cane supply 
is contributing to reduced CCS levels, at least within the Mulgrave area. 
 
There were significant differences (P<0.02) in EM between districts in four out of the five 
years.  Mill and district mean EM values for the period 1992-96 are given in Table 15.  
While the EM levels in some districts vary from year to year, others stand out as being 
consistently high or low.  Districts 11, 13, 14 and 15 were in the high category and 
Districts 7 and 9 in the low category.  This does not appear to be linked to varieties grown 
within these districts.  The higher group tend to be located in the ‘wetter’ section of the 
mill area, which may have some bearing on their consistently higher EM values. 
 
Table 15 Mean extraneous matter levels (% EM) for fifteen productivity 

districts in the Mulgrave area, 1992-96 
 

District EM % District EM % District EM % 
1 8.8 6 8.8 11 9.2 
2 8.9 7 8.1 12 8.7 
3 8.8 8 8.7 13 9.1 
4 8.7 9 8.4 14 9.4 
5 9.1 10 8.5 15 9.4 

 
Mill Average:  8.8 % EM 
 
The EM levels were assessed for a preliminary panel of 37 high productivity farms with 
equal or above district average CCS.  Eighty-four percent of these farms were below 
district mean EM.  The same exercise was carried out for 58 farms which were rated as 
lower productivity, particularly CCS.  This showed that 79 percent of these farms were 
above district average for EM in the cane supply.  This raised an interesting question as to 
whether this was coincidence or not.  If the results are indicative of trends within the 
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area, it suggests the EM problem might be related to management attitude and not solely 
harvester orientated as is generally promulgated. 
 
It was not possible to obtain EM data at the block level for this study.  This was 
unfortunate but, if the database can be established, some interesting facts may be 
unravelled. 
 

4.4.8 Relative importance of cane yield and CCS 
 
One of the major difficulties confronting a grower when making management decisions 
on factors like variety and fertiliser inputs is where the emphasis should be, cane yield or 
CCS?  There was a tenuous link suggested by the data presented in Table 5 that higher 
CCS may be achieved at lower yields.  Data were also presented in Table 8 that suggested 
either option was profitable provided TCH were not too low.  This raises the question of 
where should the emphasis be in making these management decisions.  This aspect was 
assessed by considering which of these two variables, TCH or CCS, had the most 
influence on profitability.  Linear regression analysis was used to assess the relationship 
between TCH and CCS on net grower return per hectare for each farm in the Mulgrave, 
Babinda and Tully areas. 
 
The regressions were highly significant for both variables in all three mill areas (Table 
16).  However, these regressions indicate that TCH will have a much greater influence on 
net return than CCS.  Therefore a grower should have a primary aim of achieving high 
cane yield to increase the opportunity for a high economic return.  However, as indicated 
by the regressions, CCS does have a significant input into profitability.  The difficulty 
facing a grower, therefore, is how to achieve high CCS while maintaining a high yield. 
 
If the emphasis on yield is too great, lodging is likely to occur with a probable reduction 
in CCS.  It is the ability to manage inputs that ensures a profitable enterprise.  It is 
suggested that the selected panels of growers have gone some way in achieving this 
objective because of their relative consistency in productivity and above average 
profitability.  However, the results highlight the risk associated with an emphasis on CCS 
to the detriment of cane yield.  This would undoubtedly result in a negative impact on 
productivity and profitability. 
 
Table 16 Relationship between net grower return per hectare ($/ha) a, TCH and 

CCS in the Tully, Babinda and Mulgrave areas 
 

$/ha v TCH $/ha v CCS Mill Period bb R2 Probability b R2 Probability 
Tully 1991-95 14.4 0.484 <0.001 119.1 0.125 <0.001 
Babinda 1990-96 12.9 0.456 <0.001 114.5 0.138 <0.001 
Mulgrave 1992-96 17.5 0.545 <0.001 367.1 0.301 <0.001 
        

 
a  Net grower return ($/ha) = TCH [0.009 x 342 {(CCS-4) + 0.578} – 6.5] 
b  Regression coefficient 
 
 

4.5 Grower survey 
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Growers were interviewed from Tully, Babinda and Mulgrave.  These included 
representations from the following productivity groups: 
 
Group 1 - consistently above district average producers for TCH, CCS and TSH 
 
Group 2 - high TCH and TSH but negative trends or below district average CCS 
 
Group 3 - consistently below district average producers for TCH, CCS and TSH 
 
The results of the grower survey are provided in Appendix 6. 
 
Virtually all growers interviewed agreed there is a problem with CCS in the wet tropics.  
There is, however, some difference as to whom they attributed the ‘ownership’ of this 
problem.  Over half the above average producers  (Group 1) accepted low CCS as a 
problem for themselves and/or the mills, while 75% of the below average producers 
(Group 3) believed this was also a problem for harvester operators, BSES and the industry 
as a whole. 
 
The majority of growers in Group 1 and 3 believed that a balance between TCH and CCS 
was the best method of achieving productivity and profitability, but a third of Group 2 
aims for TCH.  Virtually all Group 1 growers believed it was possible to get both high 
TCH and CCS in the same crop, but a third of Group 2 and a quarter of Group 3 
considered this was not possible. 
 
There was a general consensus that lodging has a negative impact on CCS which gets 
worse over time.  However, while most Group 1 growers believe it also has this effect on 
TCH, about half of the other growers said there was no effect or it was an indication of 
higher yield.  Also, the Group 2 growers did not consider the negative effects over time 
were important, which was consistent with their apparent philosophy of focusing 
primarily on TCH.  Concern by Group 1 growers over negative impacts of lodging is 
reflected in their approach to harvest of varieties, but there was an inconsistency in the 
approach by the other groups in relation to their answers on lodging in general. 
 
Growers appeared to be aware of the negative impact of suckers on CCS and for suckers 
to be prolific in lodged cane.  There was a general awareness of differences between 
varieties in their propensity to sucker.  There was some appreciation of the need to harvest 
blocks before sucker content became too high.  However, this tended to focus on large 
suckers (with cane) but there was no appreciation of possible negative impacts from 
smaller suckers. 
 
All but one grower said they have a harvesting plan.  Virtually all believe that age of crop 
is an important factor in determining time of harvest.  Group 1 growers in particular were 
conscious of the need for a planned harvest program for blocks scheduled for replant in 
subsequent years to ensure crop age is optimised.  They also considered it was important 
to supervise harvest operations (P=0.089).  Mulgrave growers believed this was more 
important than those in Tully. 
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There was a general awareness that EM had a negative effect on CCS and profitability and 
it was important to control soil and plant extraneous matter in the cane supply.  However, 
they did not accept full responsibility for the problem indicating that the mills had to 
accept some responsibility for overcoming the problem.  Growers also indicated that 
harvesters were a major contributor to the EM problem.  The problem of unsuitable 
varieties because of lodging was also commented on as a contributing factor.  While there 
appeared to be an awareness that EM was not desirable, there was no clear indication of 
acceptance of responsibility by growers, which might lead to an improvement in the level 
of EM in the cane supply. 
 
Growers attitude to variety selection was assessed by canvassing their approach to 
adoption of new varieties.  Babinda and Mulgrave growers were more likely to get their 
full quota and try it out immediately.  Tully growers were more likely to get only those 
varieties which were deemed suitable to try out and adopt a testing program on their farm.  
Suitability to soil type was the major consideration in determining which variety to plant 
in a particular field.  Obviously the variety had to have productivity potential.  Babinda 
and Mulgrave growers also like ‘easy to grow’ varieties and ratooning was a serious issue 
in Babinda. 
 
There were many comments regarding the lack of suitable varieties because of the 
propensity of current varieties to lodge.  Concern was also expressed about sucker levels.  
However, this aspect, while undesirable, was generally accepted as a necessity for 
ratoonability.  The main criterion for getting rid of a variety was decline in productivity, 
which meant TSH for Tully growers; Mulgrave and Babinda growers were split between 
TSH and TCH as the deciding factor. 
 
Most growers indicated they used soil tests to assist in determining fertiliser needs.  
Fertiliser rates were discussed, but there was no consistency in the information provided 
on fertiliser rates that indicated they were being varied according to soil test results.  Also, 
as historical data were not available, this aspect was not pursued further.  A number of 
Group 2 growers did indicate that fertiliser rates were being reduced because of CCS 
problems.  All Group 2 growers said that fertiliser rates should be varied with soil type 
and varieties and indicated they do this.  Approximately half the Group 1 and 3 growers 
agreed with this practice.  However, while the majority of Group 1 growers actually did 
vary their rates, only 38% of those in Group 3 did.  It is of interest that the majority of 
Tully and Babinda growers indicated they did vary their rates but less than half of those 
from Mulgrave did this. 
 
Growers in Group 1 rated the importance of fallow significantly higher (P=0.024) than 
those in Group 3 and they also rate use of legumes higher.  Growers in Mulgrave rated the 
importance of having a younger crop (<4R) significantly higher (P=0.014) than those in 
both Babinda and Tully.  This did not appear to be consistent with mill statistics.  Group 1 
growers also had a slightly higher preference for younger crops. 
 
Most growers believe there is a difference in plant and replant crops, but it was only the 
Babinda growers who considered this effect carried on through the crop cycle.  This was 
in contrast to Mulgrave where two-thirds believe there is no difference in the ratoons.  The 
decision on when to ploughout a block seemed to be based on productivity by most 
growers, irrespective of crop class.  However, over 90% of Mulgrave growers indicated 
that crop class age (>4R) was also a major consideration in determining which field to 
ploughout. 
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There were differences apparent in the attitude to keeping up to date with research 
findings.  Mulgrave growers place more importance on this than Babinda growers 
(P=0.059).  However, they did not appear to be as keen to seek advice, rating lower than 
Tully and Babinda growers (P=0.12).  As might be expected, Group 1 growers, on 
average, rated keeping up-to-date and obtaining advice more important than Group 2 and 
3 (P=0.238 and 0.186, respectively). 
 
Virtually all growers believed having  a farm management plan was important, even 
Group 3.  However, in the majority of cases, management plans had not been recorded.  
Good record keeping did not appear to be a priority.  Significantly more Group 1 growers 
indicated that taking ‘pride in what they do’ assists in achieving good productivity 
compared to Group 3 (P=0.035).  This difference in attitude is possibly reflected in a 
different approach to management and, consequently, productivity.  Mulgrave growers 
have a more businesslike approach.  However, it is apparent that, while growers wish to 
be profitable, the lifestyle associated with being a canegrower is an important 
consideration. 
 
The weather was mentioned most often as a factor affecting growers’ productivity, 
particularly CCS.  Group 1 tended to raise issues they had some control over.  These 
issues include fertiliser use, extraneous matter, timeliness of operations, management, 
lodging, having a mix of varieties, matching the right variety to the right soil type, taking 
some responsibility for yourself, obtaining good plant material and looking after the plant 
crop, GCTB, and problems associated with having a monoculture.  Group 3 growers more 
often brought up issues they had no control over as the main factors limiting their 
productivity.  These include wanting a new variety, weather, season length, harvesting 
technology and methods, mill technology and methods, billet quality, method of payment 
for harvester operator (emphasis on quantity not quality), and luck.  This further illustrates 
the difference in philosophy between above and below average producers.  Top farmers 
look for factors which may be limiting their production and try to do something about it, 
while Group 3 growers have a more pessimistic view and are waiting for the solutions to 
be manufactured for them. 
 
Overall, the survey did not unearth any major new findings that could provide a means of 
improving productivity.  It had limitations because of the small sample size.  The results 
indicate that growers are generally aware of factors that influence productivity.  However, 
there appears to be a difference between awareness and adoption.  For example, the 
negative influences of replant are acknowledged, but mill and district data would suggest 
this information is not readily accepted, particularly in Babinda.  Also, there is general 
recognition of the adverse effects of EM on CCS, but there was no clear indication of 
growers accepting a role in remedying the situation. 
 
As anticipated, the Group 2 growers were the main ones who said they aimed for TCH 
rather than CCS.  This is probably the major difference between Group 2 and Group 1 
growers, as they generally have high productivity, as measured by TSH. While no specific 
farming practices stand out as contributing to the high productivity achieved by some 
growers, it appears their attitude could play a significant role.  There is a 
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difference in philosophy between above and below average producers. The top producers 
(Group 1) have a ‘sense of pride’ in achieving a good result, which is probably reflected 
in management decisions. 
 
Top farmers look to factors that may be limiting their production and try to do something 
about them.  The following points summarise their philosophy to growing cane to obtain 
higher CCS. 
 

��Choose varieties to suit soil types 
��Vary fertiliser rate to suit varieties and soil type where required 
��Age of crop at harvest – aim for 12 months 
��Plan for correct harvest sequence 
��Modify harvest plan where possible to suit duration of lodging and suckering 
��Try to minimise extraneous matter 
��Supervise the harvest 
��Take pride in the result 

 
Perhaps the major difference is an inherent ability of better management skills. 
 
 4.6 Summary and conclusions 
 
Mill, district and farm productivity was assessed in the Tully, Babinda and Mulgrave 
areas.  Productivity orientated block recording systems are still in the developmental 
stages in Mulgrave and Babinda.  Consequently there is limited data availability.  
Accuracy is still a problem in all areas, but is worse in a developing system. 
  
Short-term productivity trends (1980-96) suggested that CCS had stabilised in Babinda 
and, to a lesser degree, Tully.  This was in contrast to the long-term negative trends for 
1961-96.  The situation in Mulgrave had deteriorated further as the CCS decline had got 
worse in the 1980-96 period.  It was possible to identify a limited number of farms in 
Tully and Babinda who had positive CCS trends relative to district levels, or were similar 
to district trends, and were above district average CCS and TCH.  It was quite difficult to 
identify a similar panel of farms in Mulgrave because of the general negative CCS trend 
within the area and limited data available. 
 
No common crop production methods were identified for these higher productivity farms 
that might account for their better results.  Environment was not a factor because above 
and below average productivity farms were located in close proximity. Differences 
between above and below average producers can be detected from detailed assessment of 
farm data.  However, caution is required unless some validation of conditions is possible 
either by ‘ground truthing’ or local knowledge. 
 
Variety management appears to be an issue.  There are differences in the suite of varieties 
grown in Tully and Babinda.  This was surprising as they are both wet areas, but the basis 
for it was not apparent.  The method of selection of varieties by some growers appears to 
be based on popularity rather than suitability or inappropriate advice.  Replanting with 
Q120, which is unsuited to replant because of poor germination and because of 
Pachymetra root rot, serves to highlight deficiencies in varietal use.  An effective 
extension program on variety management appears warranted. 
 
Increased length of ratoon cycles is likely to limit potential cane yield and CCS 
particularly in the Babinda area where crop cycle length has increased significantly.  This 
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appears to be influenced by concerns about planting under wet conditions.  Perhaps 
alternative systems such as mound planting or zonal tillage should be considered. 
 
The negative effect of extraneous matter on CCS was again confirmed.  However, there 
was no clear indication that growers are prepared to accept some responsibility for this 
problem and implement remedial measures. 
 
Cane yield was identified as having the major influence on economic return to the grower.  
This can be enhanced if high CCS can also be achieved.  This is difficult because large 
crops are prone to lodging with a probable reduction in CCS.  Successful management 
depends on the ability to manage inputs to achieve a balance between TCH and CCS.  It is 
suggested that the growers identified in this project have gone some way in achieving this 
objective because of their relative consistency in productivity and above average 
profitability.  There is a risk associated with an emphasis on CCS to the detriment of  cane 
yield as this would undoubtedly result in a negative impact on productivity and 
profitability. 
 
The results from the grower survey were inconclusive.  These suggested that growers 
appear to be generally aware of factors that impinge on their productivity.  However, there 
is a difference between awareness and adoption.  The major factor highlighted in the  
survey was the difference in attitude between good and poor producers.  The high 
productivity producer tries to accentuate the positive and look for solutions.  Perhaps the 
major difference between above and below average producers, is associated with that 
innate ability that makes a good farmer. 
 
 
5.0 APPLICATION TO INDUSTRY 
 
The results from this project suggest that utilisation of industry productivity data and 
adoption of research information need to be enhanced.  This could be achieved if growers 
understood and could make effective use of block productivity data currently provided by 
mills.  The project has highlighted the need for a more effective extension program. 
 
 
6.0 PROJECT TECHNOLOGY 
 
No significantly new technology was employed or developed during this project. 
 
 
7.0 TECHNICAL SUMMARY 
 
No new discoveries in methodology were developed during this project. 
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8.0 RECOMMENDATIONS 
 
This project did not unearth any new information on crop production methods that could 
be utilised to combat low CCS and productivity.  However, it did detect a need for more 
effective extension and training programs.  Current systems of ‘teaching’ and merely 
proving information do not appear to be working.  A different strategy is required.  A 
participatory approach may be more effective. 
 
Accessibility to the block record data should be improved as well as the availability of 
‘user friendly’ software.  Mills should be encouraged to improve the reliability and scope 
of data within the database.  Extension providers should provide training for growers to 
ensure usage of this data is more effective. 
 
 
9.0 PUBLICATIONS 
 
No publications are yet associated with this project. 
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APPENDIX 1 
 
Details of Productivity Districts Within the Tully, Babinda and Mulgrave Mill Areas 
 
Tully Productivity Districts: 
 
1  El Arish 
2 Feluga 
3 Lower Tully 
4 Euramo 
5 Riversdale 
6 Syndicate 
7 Murray Upper (not included) 
 
The six districts used in this study were defined when the Tully CAPA productivity data 
recording system was established.  This was a formal attempt to subdivide the mill area 
into productivity districts based on geographical and environmental considerations. 
 
The Murray Upper district was a later addition following expansion within the mill area.  
It was excluded from the study because it included the majority of recent expansion and 
was considered to be atypical of the situation within the mill area during the period 
assessed in the project. 
 
Babinda Productivity Districts: 
 
Zone 1 - north of Babinda Creek, excluding Boulders area, original Babinda mill area 
Zone 2 - east of Bruce Highway, south of Babinda Creek, original Babinda mill area 
Zone 3 - west of Bruce Highway, including Boulders area, south of Babinda Creek, 

original Babinda mill area 
Zone 4 - old Goondi district 
 
Zone 4 represents the section of the old Goondi mill area that was incorporated into the 
Babinda mill area.  This was added to the three productivity zones already operating in the 
Babinda district.  There is no formal basis for this decision. 
 
Mulgrave Productivity Districts: 
 
D1,2 - North Barron/Freshwater 
D3,4 - Hambledon/Edmonton 
D5,6 - Pine Creek/Green Hill 
D7,9 - Wrights Creek/Meringa 
D8 - Highleigh 
D10 - Little Mulgrave 
D11,12 - Pyramid/Aloomba 
D13,14,15 - Behana/Fishery Falls/East Mulgrave 
 
Fifteen productivity districts were adopted following the amalgamation of the Mulgrave 
and Hambledon mill areas.  There was no formal basis for this and appears to have been 



 

based on the cane railway system.  Fortuitously it did incorporate some geographical and 
environmental components. 
 
Some amalgamation of districts was undertaken in this study as indicated above.  Districts 
amalgamated were considered to have similarities either geographically and/or 
environmentally.  This was undertaken in consultation with mill and local BSES staff.  It 
also provided a more workable framework for data analysis because the existing system 
placed limitations on data analysis. 
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Table 3.1 Summary statistics of linear regression time trends for CCS, TCH and TSH for Tully grower panel, 1980-95  
 
     CCS TCH TSH
District      Farm ba Pb R2 b P R2 b P R2 

El Arish Tul 1 0.042 0.002 0.498 -0.500 0.038 0.274 -0.026 0.424 0.046 
El Arish Tul 2 -0.008 0.725 0.009 0.903 0.042 0.264 0.113 0.024 0.313 
El Arish Tul 3 0.051 0.003 0.492 -0.596 0.052 0.245 -0.031 0.435 0.044 
Feluga            Tul 4 0.022 0.249 0.094 -0.620 0.008 0.411 -0.068 0.013 0.365
Feluga            Tul 5 0.025 0.096 0.185 -0.322 0.279 0.083 -0.020 0.569 0.024
Lwr Tully Tul 6 0.058 0.033 0.285 0.404 0.271 0.086 0.096 0.076 0.208 
Lwr Tully Tul 7 0.018 0.224 0.104 -0.327 0.323 0.070 -0.014 0.705 0.011 
Euramo            Tul 8 0.096 0.000 0.681 -0.372 0.343 0.064 0.049 0.382 0.055
Euramo            Tul 9 0.024 0.084 0.198 0.118 0.717 0.010 0.044 0.305 0.075
Euramo            Tul 10 0.009 0.485 0.036 1.107 0.000 0.676 0.174 0.000 0.700
Riversdale           Tul 11 0.092 0.000 0.672 -0.333 0.380 0.056 0.049 0.353 0.062
Riversdale            Tul 12 0.079 0.000 0.622 0.027 0.952 0.000 0.082 0.111 0.172
Riversdale            Tul 13 0.028 0.180 0.124 1.039 0.010 0.385 0.155 0.002 0.525
Riversdale           Tul 14 0.009 0.621 0.018 -0.959 0.006 0.423 -0.131 0.003 0.474
Syndicate            Tul 15 0.025 0.264 0.088 1.230 0.008 0.408 0.168 0.005 0.439
Syndicate            Tul 16 -0.001 0.953 0.000 0.074 0.574 0.023 0.004 0.828 0.004
Syndicate            Tul 17 -0.022 0.313 0.073 0.395 0.094 0.187 0.033 0.359 0.060
 
a  Regression coefficient 
b  Probability level for significance of trend 



 

 
Table 3.2 Summary statistics of linear regression time trends for CCS, TCH and TSH for Babinda grower panel, 1980-95 
 

     CCS TCH TSH
Zone       Farm ab Pb R2 b P R2 b P R2 

1            Bab 1 0.037 0.138 0.151 0.005 0.989 <0.0001 0.030 0.541 0.027
1            Bab 2 0.034 0.065 0.222 -0.881 0.057 0.235 -0.071 0.212 0.109
1            Bab 3 0.036 0.114 0.168 -0.059 0.882 0.002 0.028 0.581 0.022
1            Bab 4 -0.020 0.367 0.059 -0.018 0.960 0.000 -0.010 0.819 0.004
2            Bab 5 0.068 0.001 0.594 -0.153 0.659 0.014 0.050 0.238 0.098
2            Bab 6 0.061 0.028 0.300 -0.050 0.917 0.001 0.052 0.401 0.051
2            Bab 7 -0.019 0.407 0.050 0.923 0.066 0.221 0.091 0.146 0.145
2            Bab 8 0.044 0.139 0.149 0.377 0.336 0.066 0.096 0.057 0.235
3            Bab 9 0.073 0.010 0.413 -1.176 0.001 0.557 -0.058 0.073 0.212
3           Bab 10 0.132 0.001 0.581 -0.622 0.092 0.189 0.049 0.447 0.042
3           Bab 11 -0.048 0.042 0.263 2.043 0.001 0.566 0.162 0.013 0.345
3           **Bab 12 -0.022 0.744 0.030 1.413 0.385 0.192 -0.181 0.442 0.122
4           *Bab 13 0.133 0.020 0.562 0.166 0.835 0.007 0.163 0.111 0.323
4           *Bab 14 -0.068 0.046 0.456 -0.205 0.778 0.012 -0.097 0.260 0.156
4           *Bab 15 0.090 0.107 0.329 0.716 0.365 0.118 0.180 0.061 0.416

 
*     regression over 1987-95     a  Regression coefficient 
**   regression over 1990-95     b  Probability level for significance of trend 
   



 

Table 3.3 Tully mill, district and grower panel mean yield parameters, area 
harvested (ha) and net grower return ($/ha) , 1989-95 1

 

CCS TCH TSH Area 
ha 

Net Return 
$/ha Tully 

12.9 86.4 11.1 60 1863 
El Arish 13.0 79.5 10.3 49 1741 

Tul 1 13.5 84.7 11.4 82 1972 
Tul 2 13.4 89.8 11.9 48 2060 
Tul 3 13.2 91.9 12.0 29 2052 

Feluga 12.7 79.7 10.1 47 1668 
Tul 4 13.0 89.0 11.5 50 1937 
Tul 5 12.8 96.0 12.3 97 2046 

Lower Tully 13.1 89.8 11.6 56 1970 
Tul 6 13.3 98.1 13.0 93 2237 
Tul 7 13.7 96.9 13.1 83 2310 

Euramo 13.3 91.3 12.0 73 2061 
Tul 8 13.6 95.7 13.0 53 2263 
Tul 9 13.8 93.3 12.8 145 2261 
Tul 10 14.2 91.8 12.9 38 2341 

Riversdale 12.8 93.5 11.9 70 1980 
Tul 11 13.0 104.3 13.5 56 2284 
Tul 12 13.4 97.6 13.0 44 2253 
Tul 13 13.2 96.5 12.6 55 2172 
Tul 14 13.0 101.1 13.0 134 2199 

Syndicate 12.7 86.2 10.9 65 1793 
Tul 15 12.8 101.1 12.9 55 2152 
Tul 16 13.0 95.2 12.2 145 2062 
Tul 17 13.0 99.6 12.8 45 2165 

 
1  Net grower return ($/ha) = TCH [0.009 x 342 x {(CCS-4) + 0.578} – 6.5]



 

 
Table 3.4 Babinda mill, district and grower panel mean yield parameters, area 

harvested (ha) and net grower return ($/ha)1, 1990-96 
 

CCS TCH  TSH Area 
ha 

Net Return 
$/ha Babinda 

12.2 80.8 9.8 46 1536 
Zone 1 12.1 82.0 9.8 40 1525 
Bab 1 12.3 90.7 11.1 25 1753 
Bab 2 12.7 92.3 11.7 34 1907 
Bab 3 12.3 88.9 10.9 94 1724 
Bab 4 12.7 87.8 11.1 39 1804 

Zone 2 12.1 84.5 10.1 60 1568 
Bab 5 12.8 93.2 11.9 179 1957 
Bab 6 12.5 98.4 12.2 53 1976 
Bab 7 12.2 98.6 11.9 44 1875 
Bab 8 12.9 95.2 12.2 101 2021 

Zone 3 12.4 77.6 9.6 40 1539 
Bab 9 13.7 79.6 10.9 27 1890 
Bab 10 13.6 83.5 11.3 22 1966 
Bab 11 12.8 83.1 10.6 69 1499 
Bab 12 12.7 83.0 10.4 29 1696 
Zone 4 12.3 77.2 9.5 37 1502 
Bab 13 12.9 92.4 11.8 44 1958 
Bab 14 12.5 87.5 10.9 35 1756 
Bab 15 12.5 96.7 12.0 44 1930 

 
1  Net grower return ($/ha) = TCH [0.009 x 342 x {(CCS-4) + 0.578} – 6.5]



 

 
Table 3.5 Mulgrave mill, district and grower panel mean yield parameters, area 

harvested (ha) and net grower return ($/ha)1, 1992-96 
 

CCS TCH TSH Area 
ha 

Net Return 
$/ha Mulgrave 

12.4 96.7 12.0 56 1940 
D1,2 14.3 96.8 13.8 54 2495 
Mul 1 15.6 120.1 18.7 48 3573 
Mul 2 14.4 105.7 15.3 100 2772 
D3,4 13.2 92.4 12.2 54 2064 
Mul 3 14.4 104.8 15.0 33 2721 
Mul 4 13.7 102.3 14.1 47 2448 
D5,6 12.7 91.6 11.6 49 1918 
Mul 5 13.7 92.9 12.8 57 2232 
Mul 6 13.9 92.9 12.9 72 2282 
D7,9 12.9 96.7 12.4 56 2072 
Mul 7 13.2 107.9 14.2 63 2413 
Mul 8 13.6 98.7 13.4 32 2338 
Mul 9 14.0 102.1 14.1 33 2526 

D8 12.3 96.0 11.7 59 1881 
Mul 10 13.6 102.3 13.9 39 2419 
Mul 11 12.6 110.7 13.8 22 2266 

D10 12.8 86.2 10.9 58 1814 
Mul 12 15.2 88.5 13.3 31 2529 
D11,12 12.2 99.6 12.0 58 1919 
Mul 13 13.6 103.0 13.9 47 2440 
Mul 14 12.9 109.2 14.0 23 2341 

D13,14,15 12.3 94.5 11.5 90 1864 
Mul 15 12.8 98.3 12.4 44 2075 

 
 
1  Net grower return ($/ha) = TCH [0.009 x 342 x {(CCS-4) + 0.578} – 6.5]



 

Table 3.6 Crop class harvested (% of area) for mill, district and grower panel, Tully 1989-95 
 

Plant  Replant 1st Ratoon 2nd Ratoon 3rd Ratoon Older Ratoon 
Mean 

% 
sd 
 

Mean
% 

sd 
 

Mean
% 

sd 
 

Mean
% 

sd 
 

Mean
% 

sd 
 

Mean
% 

sd 
 

R:P 
ratio1 

RP/ 
(P+RP) 

%2 

P/ 
(P+RP) 

%3 Tully 

14               1 7 2 21 2 20 3 18 2 18 4 3.6 33 67
El Arish                12 2 8 3 20 2 19 2 17 2 21 3 3.9 39 61

Tul 1                 9 5 7 3 17 2 18 6 17 7 25 5 4.8 41 59
Tul 2                 11 2 9 3 21 2 20 3 18 6 21 7 4.1 45 55
Tul 3                 11 8 8 8 17 11 14 9 17 10 29 9 4.1 41 59

Feluga                16 1 6 2 22 3 22 3 19 2 12 4 3.4 28 72
Tul 4                 21 3 4 5 25 4 27 5 21 1 2 4 3.0 15 85
Tul 5                 22 8 3 5 25 8 24 8 23 9 4 5 3.1 11 89

Lwr Tully                13 2 7 2 20 3 20 3 18 2 19 5 4.0 34 66
Tul 6  14               7 6 6 20 11 20 8 17 9 19 10 3.7 31 69
Tul 7                 13 6 1 2 17 4 17 4 17 4 34 6 6.1 6 94

Euramo                16 1 6 2 20 2 19 2 16 2 21 4 3.6 27 73
Tul 8                 18 11 4 8 17 10 16 9 14 9 30 14 3.5 19 81
Tul 9                 15 4 6 4 21 5 21 7 20 6 16 5 3.7 28 72
Tul 10                23 6 0 0 23 6 21 6 17 3 16 10 3.4 0 100

Riversdale 16               3 7 2 22 3 21 5 17 4 16 4 3.2 31 69
Tul 11                16 5 4 4 20 6 19 6 17 7 20 8 3.7 22 78
Tul 12                10 5 7 8 19 9 16 8 15 7 28 10 4.5 41 59
Tul 13                2 2 19 11 20 13 27 9 22 10 10 12 3.8 91 9
Tul 14                14 3 1 1 18 4 19 5 17 5 30 10 5.3 8 92

Syndicate                14 3 8 2 22 4 22 5 18 4 13 3 3.3 36 64
Tul 15                11 7 10 9 22 12 22 15 17 8 17 10 3.8 48 52
Tul 16                26 6 0 0 27 5 26 5 15 4 6 5 2.9 0 100
Tul 17                23 6 3 4 25 5 23 6 20 5 6 3 2.8 11 89

 

1  Ratoons:  (fallow plant + replant) ratio;  2  Replant/(fallow plant + replant) x 100%;  3 Fallow plant/(fallow plant + replant) x 100% 



 

Table 3.7 Crop class harvested (% of area) for mill, district and grower panel, Babinda 1990-96 
 

Plant  Replant 1st Ratoon 2nd Ratoon 3rd Ratoon Older Ratoon 
Mean 

% 
sd     Mean

% 
sd Mean

% 
sd Mean

% 
sd Mean

% 
sd Mean

% 
sd 

R:P 
ratio1 

RP/ 
(P+RP) 

%2 

P/ 
(P+RP) 

%3 Babinda 

7               1 12 4 19 3 19 3 18 2 25 5 4.3 62 38
ZONE 1                 8 2 11 4 19 3 19 3 18 3 24 5 4.2 57 43

Bab 1                 2 4 20 16 21 17 19 17 18 16 20 16 3.5 93 7
Bab 2                 8 3 10 7 19 8 18 8 20 7 25 14 4.4 55 45
Bab 3                 9 3 11 8 20 6 22 5 19 6 18 9 3.9 54 46
Bab 4                 17 5 1 3 20 7 22 7 20 5 20 4 4.4 8 92

ZONE 2                 6 1 14 5 20 4 19 5 19 4 22 8 3.9 68 32
Bab 5                 6 4 11 8 18 7 21 7 22 5 23 17 5.1 65 35
Bab 6                 6 6 14 13 21 11 20 11 18 12 22 17 4.1 72 28
Bab 7                 10 3 14 16 18 9 19 9 20 8 20 11 3.3 59 41
Bab 8                 5 5 14 10 19 7 21 8 24 6 18 8 4.4 74 26

ZONE 3                 7 2 10 3 18 2 18 3 18 2 29 3 4.8 60 40
Bab 9                 9 7 13 7 23 10 24 9 20 8 11 14 3.6 58 42
Bab 10                7 9 11 22 19 19 22 22 17 25 25 26 4.6 61 39
Bab 11                17 7 4 5 20 7 19 6 18 5 22 9 3.9 18 82
Bab 12                11 4 4 4 16 6 16 5 20 6 32 7 5.6 25 75

ZONE 4                 6 2 12 4 19 3 19 3 18 2 27 5 4.6 65 35
Bab 13                6 6 9 7 15 6 16 7 19 8 36 10 5.6 62 38
Bab 14                7 4 11 3 16 6 17 9 17 9 33 7 4.5 60 40
Bab 15                11 10 5 6 18 10 18 14 16 9 32 10 5.2 29 71

 
1  Ratoons:  (fallow plant + replant) ratio;  2  Replant/(fallow plant + replant) x 100%;  3 Fallow plant/(fallow plant + replant) x 100% 



 

 
Table 3.8 Crop class harvested (% of area) for mill, district and grower panel, Mulgrave 1992-96 
 

Plant  Replant 1st Ratoon 2nd Ratoon 3rd Ratoon Older Ratoon 
Mean 

% 
sd     Mean

% 
sd Mean

% 
sd Mean

% 
sd Mean

% 
sd Mean

% 
sd 

R:P 
ratio1 

RP/ 
(P+RP) 

%2 

P/ 
(P+RP) 

%3 Mulgrave 

10               2 10 3 20 1 20 1 18 1 22 2 4.0 48 52
D1,2                14 5 7 6 21 1 21 1 18 3 18 2 3.6 34 66
Mul 1                 16 9 13 9 26 6 24 6 11 4 6 8 2.3 46 54
Mul 2                 14 4 7 5 23 4 24 3 18 6 15 9 3.8 33 67
D3,4                9 2 10 2 19 1 19 1 18 1 25 2 4.4 52 48
Mul 3                 12 7 8 7 22 8 19 6 25 8 13 10 3.8 40 60
Mul 4                 11 7 5 4 18 8 22 11 16 15 27 4 5.4 31 69
D5,6                8 1 11 1 19 2 19 2 19 2 24 5 4.4 59 41
Mul 5                 4 6 13 9 19 15 19 14 16 17 28 11 4.9 75 25
Mul 6                 4 7 11 8 20 10 14 7 16 6 29 4 5.1 74 26
D7,9                11 4 8 4 20 1 20 2 19 2 22 3 4.4 41 59
Mul 7                 8 2 9 3 19 2 18 2 19 2 26 0 4.7 52 48
Mul 8                 13 12 0 0 22 1 25 5 22 1 21 7 6.7 0 100
Mul 9                 25 6 0 0 25 5 26 4 23 1 2 1 3.0 0 100

D8                10 2 11 2 21 2 18 4 17 2 24 4 3.9 51 49
Mul 10                19 15 8 8 21 6 17 11 24 3 11 7 2.8 29 71
Mul 11                25 1 0 0 17 15 17 15 8 14 33 14 3.0 0 100

D10                13 6 7 8 21 2 20 3 19 3 20 2 3.9 34 66
Mul 12                20 10 5 11 25 6 23 5 22 6 5 7 3.0 21 79
D11,12                12 2 8 2 19 2 19 2 17 1 26 2 4.0 40 60
Mul 13                19 1 6 10 25 11 21 12 14 4 15 8 3.0 22 78
Mul 14                8 7 7 12 19 18 23 14 17 8 25 5 5.7 45 55

D13,14,15                7 2 16 4 20 3 19 4 20 6 18 4 3.3 71 29
Mul 15                3 5 15 8 14 1 14 3 18 8 33 6 4.3 83 17

 
1  Ratoons:  (fallow plant + replant) ratio;  2  Replant/(fallow plant + replant) x 100%;  3 Fallow plant/(fallow plant + replant) x 100% 



 

Table 3.9 Varieties harvested (% of area) by mill, district and grower panel, Tully 1989-95 
 

Mixed 
% 

Q107 
% 

Q113 
% 

Q115 
% 

Q117 
% 

Q120 
% 

Q122 
% 

Q124 
% 

Q127 
% 

Q130 
% 

Q132 
% 

Q138 
% 

Q149 
% 

Q152 
% Tully 

5.4              10.1 1.9 2.7 35.0 7.5 8.3 3.9 2.6 5.5 0.6 9.5 1.0 1.0
El Arish               7.4 5.7 2.4 3.4 28.0 15.8 7.0 4.7 4.4 0.5 1.1 14.6 1.2 1.6

Tul 1                15.9 4.6 0.0 5.6 34.1 13.2 5.2 8.9 1.7 0.1 1.2 1.8 4.4 1.8
Tul 2                3.1 4.3 5.3 0.0 4.8 48.4 1.1 4.8 0.0 0.3 0.0 24.8 0.0 2.2
Tul 3                6.6 5.3 1.6 0.0 15.0 35.2 11.0 4.6 0.0 0.0 4.9 13.0 1.6 0.8

Feluga               5.8 18.0 2.0 3.3 28.3 6.9 7.9 3.6 2.4 1.5 0.9 14.5 0.5 1.2
Tul 4                3.9 1.0 0.0 0.0 57.5 0.0 20.4 1.4 0.4 0.0 0.0 12.6 0.0 2.0
Tul 5                1.1 5.6 3.0 4.3 38.2 19.8 11.8 0.0 5.3 2.7 0.0 4.3 0.7 2.5

Lower Tully               4.4 10.1 2.7 2.4 39.5 3.5 5.7 5.7 3.0 5.8 0.8 10.0 0.8 0.7
1Tul 6  7.5              0.0 0.0 1.2 73.7 5.1 0.0 0.5 0.1 4.9 0.0 0.0 0.3 0.2
Tul 7                5.2 16.7 1.4 3.3 38.0 4.2 5.0 5.6 3.3 5.4 0.0 10.3 0.0 0.0

Euramo               4.8 9.6 1.3 3.4 39.2 8.7 5.1 2.4 2.5 8.3 0.3 4.2 1.4 0.6
Tul 8                3.3 6.9 0.0 23.8 38.0 7.8 5.2 0.0 0.0 8.7 0.0 0.0 3.7 0.1
Tul 9                0.2 13.6 0.4 3.3 49.9 4.0 7.0 0.0 0.3 6.1 0.0 7.8 1.2 0.7

1Tul 10               1.2 10.6 1.0 8.2 38.2 10.7 0.0 2.9 0.0 0.2 1.1 1.1 0.0 1.0
Riversdale               3.9 5.9 0.4 1.4 45.2 6.0 12.2 1.5 0.8 15.0 0.2 2.2 1.3 0.7

Tul 11               10.3 8.4 0.0 0.0 43.4 6.0 0.0 0.0 0.0 22.3 1.7 0.0 3.8 0.7
1Tul 12               1.9 0.7 0.0 0.0 58.4 3.0 24.4 0.0 0.0 0.0 0.0 3.1 0.0 0.0
Tul 13               2.0 7.0 0.0 2.7 35.3 3.3 25.6 12.5 0.7 4.1 0.0 4.5 0.3 0.0
Tul 14               2.5 3.4 0.0 0.5 31.1 9.4 16.3 1.5 4.5 16.8 0.0 1.2 5.0 2.0

Syndicate               5.5 10.2 1.8 2.3 32.1 4.0 13.0 4.4 2.3 4.5 0.3 9.6 0.9 0.9
Tul 15               4.6 0.9 0.7 0.0 42.1 14.3 12.8 2.5 0.0 12.6 0.0 4.3 0.0 0.0

1Tul 16               0.3 10.4 0.7 4.3 17.3 1.7 31.1 2.3 5.5 0.0 0.4 6.2 3.4 2.3
1Tul 17               1.1 6.7 2.5 2.6 24.7 0.5 29.2 6.1 0.0 2.7 0.3 10.9 4.4 0.9

 

1 Additional varieties to farms: Tul 6 – H56-752 (2.0), Q99 (3.2) 
Tul 10 – H56–752 (10.4), Q126 (4.8), Q100 (4.1) 

    Tul 12 – Q100 (7.9) 
    Tul 16 – H56-752 (10.9), Q126 (2.9) 
    Tul 17 – H56-752 (5.5), Q126 (2.0) 



 

Table 3.10 Varieties harvested (% of area) by mill, district and grower panel, Babinda 
1990-96 

 
Mixed 

% 
H56 
% 

Q117 
% 

Q120 
% 

Q122 
% 

Q130 
% 

Q138 
% 

Q152 
% 

Q158 
% Babinda 

21.0 4.0 15.2 20.2 12.7 1.9 15.3 3.2 0.8 
Zone1 27.6 2.6 11.4 16.6 12.7 1.1 15.1 4.9 0.8 
Bab 1 15.2 0.0 35.9 29.7 0.0 0.0 6.6 12.7 0 

1Bab 2 39.8 0.0 3.7 18.5 4.4 0.7 11.9 9.1 0 
1Bab 3 14.1 0.3 18.2 36.3 15.3 2.5 1.6 2.0 0.7 
Bab 4 69.8 3.3 0.0 13.4 3.4 0.0 8.5 0.0 0 

Zone 2 14.2 2.1 18.1 29.5 18.5 3.4 9.1 2.4 0.4 
Bab 5 8.8 0.0 20.4 54.3 13.0 1.5 0.0 0.0 0 
Bab 6 8.4 0.0 17.4 48.2 12.1 5.8 3.1 5.1 0 
Bab 7 3.0 0.0 33.7 46.0 9.4 5.4 0.0 0.9 1.6 
Bab 8 4.6 0.0 39.7 41.8 1.5 11.4 0.0 1.0 0 

Zone 3 22.9 6.1 11.7 26.5 10.9 1.7 13.0 3.3 1.1 
Bab 9 0.8 0.0 5.0 72.9 11.6 5.0 0.0 2.7 0 
Bab 10 2.3 0.0 37.0 43.3 5.6 2.3 0.0 6.1 0 
Bab 11 51.2 6.7 8.6 19.0 7.4 0.0 1.5 5.0 0 
Bab 12 17.8 0.0 3.1 26.3 45.5 0.0 0.0 1.1 6.3 
Zone 4 20.9 5.1 17.8 9.2 8.1 1.4 24.1 2.5 1.0 
Bab 13 25.5 0.0 33.4 10.2 4.0 0.0 23.8 0.0 0 
Bab 14 19.3 0.0 15.0 25.5 9.0 0.0 19.0 2.7 3.3 

1Bab 15 10.6 10.1 27.1 24.7 0.7 4.3 6.6 3.7 0 
 

1  Additional varieties to farms: Bab 2 – Q114 (11.9) 
    Bab 3 – Q114 (4.8) 
    Bab 15 – Q113 (12.3) 



 

 
Table 3.11 Varieties harvested (% of area) by mill, district and grower panel, 

Mulgrave 1992-96 
 

H56 
% 

Q113 
% 

Q117 
% 

Q120 
% 

Q124 
% 

Q138 
% 

Q152 
% 

Q158 
% Mulgrave 

3.2 12.1 18.2 20.8 11.4 20.6 4.2 1.5 
D1,2 2.3 2.8 57.3 12.7 11.4 2.6 1.2 0.4 

1Mul 1 0.0 0.0 20.5 47.9 11.2 0.0 0.0 0.4 
Mul 2 0.0 0.0 65.9 0.9 32.8 0.0 0.2 0.0 
D3,4 4.1 11.2 8.3 29.4 13.3 22.3 3.6 1.5 

1Mul 3 0.0 0.0 17.8 18.7 26.0 12.7 11.0 1.9 
Mul 4 0.6 38.5 7.4 20.8 7.3 19.2 0.0 2.1 
D5,6 7.8 12.2 7.9 14.3 17.0 29.4 3.2 2.1 
Mul 5 4.5 37.5 0.0 12.7 7.2 26.4 2.3 0.5 

1Mul 6 1.5 16.8 5.9 22.4 8.9 27.1 2.6 2.9 
D7,9 0.7 26.7 2.2 23.7 13.6 25.1 2.6 1.5 

1Mul 7 0.0 27.1 6.9 20.8 5.8 20.2 3.9 0.9 
Mul 8 0.0 10.7 0.0 22.7 5.2 26.2 22.5 6.1 
Mul 9 0.0 20.0 0.0 7.2 26.5 33.4 0.0 9.8 

D8 1.1 21.0 10.2 19.7 7.4 29.1 4.4 2.0 
Mul 10 0.0 19.2 0.0 20.0 21.6 32.5 2.3 3.9 
Mul 11 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 

D10 1.8 7.2 11.0 26.7 12.3 25.4 2.9 0.4 
1Mul 12 1.9 4.4 1.0 63.6 5.4 2.5 0.0 0.0 
D11,12 1.4 9.2 29.2 19.4 5.6 15.6 6.6 1.8 
Mul 13 0.0 15.7 0.0 0.0 11.2 55.3 11.9 5.7 
Mul 14 0.0 18.0 0.0 44.5 3.5 22.7 10.8 0.0 

D13,14,15 0.8 8.5 19.5 22.6 3.1 16.8 12.5 2.3 
Mul 15 0.0 14.6 0.0 38.3 0.0 23.0 12.7 8.3 

 
1  Additional varieties to farms: Mul 1 – Q96 (11.9), Mixed (7.9) 
    Mul 3 – Q96 (11.8) 
    Mul 6 – Q127 (5.4), Mixed (5.9) 
    Mul 7 – Q127 (12.2) 
    Mul 12 – Q128 (17.3), Mixed (3.8) 
 



 

Table 3.12 Mean variety composition (% area harvested) for three Feluga and 
four Lower Tully district farms, 1989-95 

 
Feluga Lower Tully 

Variety Tul 5 
% 

Tul 18 
% 

Tul 19 
% 

Tul 6 
% 

Tul 20 
% 

Tul 7 
% 

Tul 21 
% 

Q117 38 23 28 74 71 38 54 
Q120 20 24 3 5 0.1 4  
Q130 3   5 2.5 5 12 
Q138 4 21 19  22 10  
Q122 12 8 12   5 23 
Q107 6 17 4   17 2 
Q127 5  4   3  
Q128   4     
Q152 3  3     

H56-752   8 2    
Q77   5     
Q115 4  5 1  3  
Q113 3     1 5 
Q124      6 1.4 
Mixed    8  5 1 
Q99    3    



 

Table 3.13 Percentage of burnt cane harvested for Tully mill, districts and grower 
panel, 1989-95 

 
 1989 1990 1991 1992 1993 1994 1995 

% % % % % % % Mill 
65 62 62 64 55 42 41 

El Arish 67 58 51 47 33 16 20 
Tul 1 81 67 97 58 19 0 8 
Tul 2 81 97 97 98 93 68 37 
Tul 3 99 92 87 93 78 68 49 

Feluga 76 74 82 84 75 66 49 
Tul 4 87 70 99 97 88 74 97 
Tul 5 97 90 77 97 55 71 9 

Lwr Tully 46 49 49 47 40 27 29 
Tul 6 0 5 21 26 24 9 5 
Tul 7 25 20 27 15 4 1 18 

Euramo 66 55 58 64 59 32 35 
Tul 8 15 90 81 92 50 7 13 
Tul 9 68 88 85 80 84 49 51 
Tul 10 76 52 53 68 40 19 38 

Riversdale 52 59 53 64 50 51 54 
Tul 11 75 69 95 99 82 98 79 
Tul 12 76 90 91 100 68 99 100 
Tul 13 68 59 83 75 70 81 73 
Tul 14 65 88 43 80 64 51 56 

Syndicate 79 83 82 85 79 68 68 
Tul 15 84 72 79 79 93 90 93 
Tul 16 91 97 99 96 79 86 65 
Tul 17 83 95 97 99 83 93 90 



 

APPENDIX 4 
 
Statistics for Comparisons of Mill and District TCH, CCS and TCH Linear 
Regression Time Trends for Tully and Babinda 
 
Analysis of covariance (Zar, 1984) was performed on the data set to determine if slopes of 
individual district regression trends for TSH, CCS and TCH were significantly different 
from mill area trends from 1980-95.  The following tables show the results of analysis of 
covariance calculations for these yield parameters testing for significant differences 
between slopes of k simple regression lines over time, where k = 7 for Tully and k = 5 for 
Babinda. 
 
Covariance analysis of TSH regressions over time (1980-95), Tully 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Tully 340 13.044 17.842 17.341 14 
El Arish 340 24.092 17.335 15.628 14 
Euramo 340 6.905 20.194 20.054 14 
Feluga 340 19.220 17.798 16.711 14 
Lower Tully 340 9.122 21.862 21.618 14 
Riversdale 340 16.796 21.368 20.538 14 
Syndicate 340 -6.453 19.154 19.032 14 
"Pooled" - - - 130.923 98 
"Common" 2380 82.726 135.553 132.678 104 
 
Ho:  �1 = …= �7 
 

DFpSSp
kSSpSScF

/
)1/()( ��

�  = 0.219  F 0.05(1) 6,104 = 2.19� Accept Ho. 

 
 
Covariance analysis of CCS regressions over time (1980-95), Tully 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Tully 340 -4.536 7.843 7.783 14 
El Arish 340 -3.504 9.487 9.451 14 
Euramo 340 4.948 6.898 6.826 14 
Feluga 340 -9.840 7.993 7.708 14 
Lower Tully 340 -2.424 7.303 7.286 14 
Riversdale 340 -2.299 9.436 9.420 14 
Syndicate 340 -12.848 7.933 7.448 14 
"Pooled" - - - 55.922 98 
"Common" 2380 -30.503 56.893 56.503 104 
 

 
Ho:  �1 = …= �7 

DFpSSp
kSSpSScF

/
)1/()( ��

�  = 0.1696  F 0.05(1) 6,104 = 2.19� Accept Ho. 



 

Covariance analysis of TCH regressions over time (1980-95), Tully 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Tully 340 156.399 1550.94 1479.00 14 
El Arish 340 232.341 1410.44 1251.67 14 
Euramo 340 40.795 1705.54 1700.64 14 
Feluga 340 235.334 1416.38 1253.49 14 
Lower Tully 340 112.932 1919.97 1882.46 14 

179.175 2010.03 1915.61 14 
Syndicate 340 60.223 1604.38 1593.71 14 
"Pooled" - - - 11076.58 98 
"Common" 2380 1017.199 11617.68 Tul 112.94 104 

Riversdale 340 

 

 
Ho:  �1 = …= �7 

DFpSSp
kSSpSScF

/
)1/()( ��

�  = 0.1568  F 0.05(1) 6,104 = 2.19� Accept Ho. 

 
 
Covariance analysis of TSH regressions over time (1980-95), Babinda 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Babinda 408 56.157 26.409 18.680 15 
Zone 1 403 65.549 31.294 20.616 13 
Zone 2 403 57.335 31.983 23.813 13 
Zone 3 403 50.684 18.681 12.297 13 
Zone 4 403 46.921 21.749 16.278 13 
"Pooled" - - - 91.685 67 
"Common" 2020 276.647 130.116 92.183 71 
 

 
Ho:  �1 = …= �7 

DFpSSp
kSSpSScF

/
)1/()( ��

�  = 0.0911  F 0.05(1) 4,67 = 2.5 � Accept Ho. 

 
Covariance analysis of CCS regressions over time (1980-95), Babinda 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Babinda 408 -4.867 8.476 8.418 15 
Zone 1 403 -8.268 6.056 5.886 13 
Zone 2 403 -4.950 7.693 7.632 13 
Zone 3 403 1.352 7.424 7.419 13 
Zone 4 403 -11.Bab 5 11.032 10.726 13 
"Pooled" - - - 40.082 67 
"Common" 2020 -27.837 40.681 40.297 71 
 
 
F = 0.0902  F 0.05(1) 4,67 = 2.5 � Accept Ho. 
 



 

Covariance analysis of TCH regressions over time (1980-95), Babinda 
 

Regression �x2 �xy �y2 Residual SS Residual DF 

Babinda 408 513.028 2387.54 1742.443 15 
Zone 1 403 601.554 2642.93 1743.655 13 
Zone 2 403 528.658 2813.48 2118.950 13 
Zone 3 403 421.750 1232.51 790.478 13 
Zone 4 403 477.762 1734.37 1167.133 13 
"Pooled" - - - 7562.659 67 
"Common" 2020 2542.752 10810.83 7606.230 71 
 
F =0.0965  F 0.05(1) 4,67 = 2.5 � Accept Ho. 
 



 

APPENDIX 5 
 
Statistics for Multiple Regression Analysis on the Effect of Crop Cycle Length on 
Yield Parameters 
 
The influence of increasing the duration of the cropping cycle on TCH, TSH and CCS was 
assessed by multiple regression analyses for All growers and compared with the selected 
Panel of growers for the Tully, Babinda and Mulgrave areas.  A summary was provided in 
Table 16.  Details of individual regressions and statistical comparisons for All and Panel 
regressions follow. 
 
Tully Area 
 
Multiple regression analysis of influence of crop class (age) on yield parameters over 
years, 1989-96. 
 
Fallow plant system: 
 

 Coefficients 
Predictor 
variables TCH CCS TSH 

 All Panel All Panel All Panel 
Constant 87.03 95.12 13.53 13.65 11.40 12.71 

Age -4.04 -3.88 -0.12 -0.13 -0.51 -0.53 
Y90 5.63 7.01 0.27 0.34 0.99 1.20 
Y91 -7.91 -7.88 0.99 0.95 -0.42 -0.33 
Y92 20.57 22.67 0.34 0.32 2.99 3.25 
Y93 26.92 30.77 -1.06 -0.88 2.38 3.11 
Y94 8.88 10.27 -0.38 -0.25 0.81 1.03 
Y95 27.31 30.26 -1.69 -1.55 1.85 2.09 
Y96 15.66 16.84 -0.76 -0.61 1.37 1.51 

 
Statistical comparisons of All v Panel regressions 
 

TCH CCS TSH  
Fa Pb F P F P 

Regression 35.78 <0.001 0.962 0.480 38.4 <0.001 
Intercept 344.6 <0.001 8.5 0.005 6.7 0.010 
Slope (Age) 2.84 0.096 0.989 0.324 308.2 <0.001 
 
 a F statistic 
 b Probability 
 
Examples of regression. 
 

Y = 87.03 – 4.04 Age + 5.63 Y90 – 7.91 Y91 + 20.57 Y92 + 26.92 Y93 
8.88 Y94 + 27.31 Y95 + 15.66 Y96 

where for Age:   P = 1, 1R = 2, 2R = 3, 3R = 4, OR = 5 
Y90 - Y96 are ‘dummy’ variables for years 



 

Tully Area 
 
Multiple regression analysis of influence of crop class (age) on yield parameters over 
years, 1989-96. 
 
Replant system: 
 

 Coefficients 
Predictor 
variables TCH CCS TSH 

 All Panel All Panel All Panel 
Constant 80.74 91.29 13.55 13.57 10.64 12.09 

Age -2.61 -3.14 -0.14 -0.13 -0.34 -0.40 
Y90 6.36 8.41 0.26 0.28 1.09 1.35 
Y91 -8.15 -7.59 0.93 0.87 -0.46 -0.34 
Y92 18.93 23.89 0.31 0.36 2.77 3.46 
Y93 26.86 33.72 -1.15 -0.99 2.48 3.31 
Y94 10.23 13.40 -0.42 -0.31 1.05 1.36 
Y95 27.91 35.84 -1.82 -1.65 2.14 2.63 
Y96 15.78 16.85 -0.88 -0.89 1.49 1.41 

 
Statistical comparisons of All v Panel regressions 
 

TCH CCS TSH  
F P F P F P 

Regression 22.2 <0.001 0.483 0.881 20.97 <0.001 
Intercept 181.9 <0.001 3.57 0.063 193.2 <0.001 
Slope (Age) 8.16 <0.006 1.12 0.293 4.7 0.034 



 

Babinda Area 
 
Multiple regression analysis of influence of crop class (age) on yield parameters over 
years, 1990-96. 
 
Plant and Replant system combined: 
 

 Coefficients 
Predictor 
variables TCH CCS TSH 

 All Panel All Panel All Panel 
Constant 81.27 93.38 13.30 13.75 10.51 12.42 

Age -3.74 -3.95 -0.17 -0.19 -0.50 -0.57 
Y91 -5.49 -8.01 0.72 0.88 -0.36 -0.53 
Y92 21.55 22.66 -0.21 -0.04 2.46 2.84 
Y93 22.80 23.44 -1.41 -1.34 1.54 1.68 
Y94 9.68 8.31 -0.71 -0.71 0.59 0.56 
Y95 20.81 19.68 -1.71 -1.62 1.07 0.94 
Y96 9.46 6.55 -0.47 -0.38 0.78 0.16 

 
Statistical comparisons of All v Panel regressions 
 

TCH CCS TSH  
F P F P F P 

Regression 17.25 <0.001 9.18 <0.001 26.7 <0.001 
Intercept 135.2 <0.001 11.47 <0.001 195.21 <0.001 
Slope (Age) 1.07 0.300 0.37 0.540 3.9 0.052 
 



 

Mulgrave Area 
 
Multiple regression analysis of influence of crop class (age) on yield parameters over 
years, 1992-96. 
 
Plant and Replant system combined: 
 

 Coefficients 
Predictor 
variables TCH CCS TSH 

 All Panel All Panel All Panel 
Constant 104.91 123.36 12.76 12.14 13.84 15.84 

Age -3.91 -3.34 -0.30 -0.27 -0.83 -0.82 
Y93 7.42 8.20 -1.24 -0.99 -0.27 0.14 
Y94 14.20 8.13 -0.31 -0.11 1.25 0.88 
Y95 10.85 3.93 -0.79 -0.59 0.36 -0.22 
Y96 16.72 5.32 -0.47 0.01 1.36 0.61 

 
Statistical comparisons of All v Panel regressions  
 

TCH CCS TSH  
F P F P F P 

Regression 9.36 <0.001 1.42 0.228 15.1 <0.001 
Intercept 59.2 <0.001 8.97 0.004 99.2 <0.001 
Slope (Age) 1.21 0.277 0.316 0.570 0.35 0.557 



 

APPENDIX 6 
 
 

Results from Grower Survey 
 
The survey covered various aspects of crop production.  The objective was also to assess 
growers attitude or philosophy on cane growing.  This should assist in interpretation of 
farm productivity and clarify factors that may impinge on productivity, in particular CCS. 
 
A total of thirty-nine growers was surveyed in the Tully (15), Babinda (12) and Mulgrave 
(12) areas.  These included growers who had been categorised into three productivity 
groups. 
 
Group 1 - Consistently above district average producers for TCH, CCS and TSH, 

with CCS trends at least zero (14). 
 
Group 2 - High TCH and TSH producers, but negative or below district average 

CCS (9) 
 
Group 3  - Consistently below district average producers for TCH, CCS and TSH 

(16) 
 
The questions were grouped under nine headings:  attitude to low CCS problem, yield, 
lodging, suckering, harvesting, variety, fertiliser, crop class and farming philosophy.  
Details on statistical procedures as given in section 4.5. 
 
Results from the survey follow.  All data presented in the results, except for ranking data, 
are expressed as a percentage of groups or mill area totals. 
 



 

LOW CCS 
 
Q1.1 Do you consider there is a current problem with CCS? 
 

Group Yes No 
1 100 0 
2 100 0 
3 81 19 

Overall 92 8 
(P=0.097) 

 
Q1.2 If low or declining CCS is a problem, whose responsibility is it to solve the 

problem? 
 
Group Grower Miller Grower & Miller Others1 No problem 

1 14 7 36 43 0 
2 11 0 22 67 0 
3 0 0 6 75 19 

Overall 7 2 21 62 8 
(P=0.121)

1  Includes harvester operators, BSES etc. 
 
 
YIELD 
 
Q.2.1 Which component of yield do you consider important to try and achieve 

for best results, CCS, TCH or balance between CCS and TCH? 
 

Group CCS TCH Balance 
1 0 7 93 
2 0 33 67 
3 0 13 87 

Overall 0 15 85 
(P=0.216)

 
Q.2.2 Is it more profitable to have high CCS, high TCH or a balance between 

CCS and TCH? 
 

Group CCS TCH Balance 
1 7 14 79 
2 0 33 67 
3 6 13 81 

Overall 5 18 77 
(P=0.674)

 



 

Q2.3 Is it possible to achieve both high TCH and CCS in a crop? 
 

Group Yes No Area Yes No 
1 93 7 Tully 67 33 
2 67 33 Babinda 100 0 
3 75 25 Mulgrave 75 25 

Overall 79 21    
(P=0.267) (P=0.093)

 
LODGING 
 
Q.3.1 What effect does lodging have on TCH? 
 

Group Positive Negative Nil 
1 7 93 0 
2 11 56 33 
3 0 56 44 

Overall 5 69 26 
(P=0.057)

 
Q3.2 What effect does lodging have on CCS? 
 

Group Positive Negative Nil 
1 0 100 0 
2 0 100 0 
3 0 94 6 

Overall 0 98 2 
(P=0.478)

 
Q3.3 If lodging has a negative impact on CCS and/or TCH, does this increase 

with duration of lodging? 
 

CCS TCH Group Yes No Yes No 
1 100 0 100 0 
2 89 11 67 33 
3 94 6 94 6 

Overall 95 5 90 10 
 (P=0.481) (P=0.029)

 



 

Q3.4 Do you have to vary management of different varieties when they are 
lodged? 

 
Group Yes No 

1 86 14 
2 100 0 
3 94 6 

Overall 92 8 
(P=0.437) 

 
Comment: Growers made general comment that some varieties, eg Q152, deteriorate more than others 

when lodged and should be harvested earlier.  Not always possible because of weather and too 
much area of particular variety. 

 
SUCKERING 
 
Q4.1 What effect do suckers have on CCS? 
 

Group Positive Negative Nil Don’t Know 
1 0 86 7 7 
2 0 78 22 0 
3 0 94 0 6 

Overall 0 87 8 5 
(P=0.343)

 
Q4.2 Are there differences between varieties in their propensity to sucker? 
 

Group Yes No 
1 93 7 
2 100 0 
3 94 6 

Overall 95 5 
(P=0.725) 

 
Comment:   Growers were asked to suggest factors they considered to be contributing to suckering.  The 

main focus was on genetic = lodging >> wet weather > nitrogen rate.  The latter was mainly 
mentioned by Tully growers.  Growers  indicated that harvest should occur before the suckers 
were too large. 

 
HARVESTING 
 
Q5.1 Do you develop a harvest plan for your farm each year? 
 

Group Yes No 
1 100 0 
2 100 0 
3 94 6 

Overall 97 3 
(P=0.478) 

Q5.2 Is age of crop a factor to take into consideration for time of harvest? 
 



 

Group Yes No 
1 93 7 
2 100 0 
3 94 6 

Overall   
(P=0.725) 

 
Comment:   Growers were asked what factors were taken into consideration when developing a harvest 

plan.  Main factors considered were age of crop combined with type of variety (ratooning 
strength, maturity pattern).  Lodging was also given some consideration, particularly by 
Groups 1 and 2.  Early harvest was a factor for flood prone areas.  Group 1 and 2 growers 
attempted to link this to their management plan to facilitate harvest of blocks scheduled for 
replant to ensure they were not too immature.  Maturity testing was not a factor as age of crop 
seemed to be used as a surrogate.  However, the basic plan would be varied according to 
rainfall. 

 
Q5.3 Does order in harvest group rotation effect productivity? 
 
Group Yes No Undecided Area Yes No Undecided 

1 64 29 7 Tully 80 20 0 
2 56 44 0 Babinda 50 50 0 
3 56 44 0 Mulgrave 42 50 8 

Overall 59 38 3     
(P=0.654) (P=0.177)

 
Note: This appeared to be more of an issue in Tully and may be related to harvest group size. 
 
Q5.4 Do you supervise the harvest on your farm (1 = nil, 2 = low, 3 = average, 4 

= high, 5 = very high)? 
 

Group Mean rank Area Mean rank 
1 3.9 Tully 2.7 
2 3.0 Babinda 3.6 
3 2.8 Mulgrave 3.8 
Overall 3.3  3.3 

(P=0.089) (P=0.089)
 
Q5.5 Is controlling the quantity of tops and trash in the cane supply important 

(1 = nil, 2 = low, 3 = average, 4 = high, 5 = very high)? 
 

Group Mean rank Area Mean rank 
1 3.2 Tully 3.4 
2 3.4 Babinda 3.2 
3 3.0 Mulgrave 2.9 
Overall 3.2  3.2 

(P=0.435) (P=0.324)
 



 

Q5.6 Is controlling the quantity of soil in the cane supply important (1 = nil, 2 = 
low, 3 = average, 4 = high, 5 = very high)? 

 
Group Mean rank Area Mean rank 

1 3.6 Tully 3.7 
2 3.9 Babinda 3.9 
3 3.5 Mulgrave 3.3 
Overall 3.6  3.6 

(P=0.528) (P=0.111)
 
Q5.7 What effect does extraneous matter have on CCS? 
 

Group Positive Negative Nil Don’t Know 
1 0 93 7 0 
2 0 89 0 11 
3 0 81 0 19 

Overall 0 87 3 10 
(P=0.346)

 
Area Positive Negative Nil Don’t Know 
Tully 0 100 0 0 

Babinda 0 83 0 17 
Mulgrave 0 75 8 17 

     
(P=0.262)

 
Q5.8 What influence do extraneous matter have on grower profitability? 
 
  

Group Positive Negative Nil Don’t Know 
1 0 79 7 14 
2 0 78 11 11 
3 0 100 0 0 

Overall 0 87 5 8 
(P=0.376)

 
 
Q5.9 Who do you consider has a responsibility for controlling EM; grower, 

miller (or both), others? 
 

Group Grower Miller Both Others 
1 0 0 71 29 
2 0 0 78 22 
3 6 19 50 25 

Overall 3 8 64 26 
(P=0.348)

 
Note: Others from grower comment included harvester operators primarily, but also mentioned 

BSES because of unsuitable varieties. 



 

VARIETIES 
 
Q6.1 What is your attitude to using a new variety? 
 

Group Try 
immediately 

Wait/see how  
performs in area 

Check suitability  
on farm 

1 43 0 57 
2 56 0 44 
3 31 50 19 

Overall 41 21 38 
(P=0.018)

 
 

Area Try 
immediately 

Wait/see how  
performs in area 

Check suitability  
on farm 

Tully 20 20 60 
Babinda 50 17 33 

Mulgrave 58 25 17 
(P=0.082)

 
Comment: Growers were asked to outline their basis for choosing which variety to plant into a particular 

field.  Suitability for the soil type was the major consideration.  Ratooning was an issue in 
Babinda; also ‘easy to grow’ was a serious consideration in Babinda and Mulgrave.  High 
productivity was also an issue in all areas.  Maturity pattern was not a major consideration. 

 
 The main criterion for getting rid of a variety was decline in productivity which meant TSH 

for Tully growers; Mulgrave and Babinda growers were split between TSH and TCH as the 
deciding factor. 

 
FERTILISER 
 
Q7.1 Is soil analysis used to assist in determining fertiliser requirements? 
 

Group Yes No Rarely 
1 64 22 14 
2 89 11 0 
3 88 12 0 

Overall 80 15 5 
(P=0.316)

 
Q7.2 Should fertiliser rates be varied for different soil types and/or varieties? 
 

Group Soil types Varieties 
 Yes No Yes No 
1 57 43 64 36 
2 100 0 89 11 
3 63 37 56 44 

Overall 69 31 67 33 
 (P=0.071) (P=0.244)

 
Q7.3 Do you vary fertiliser rates for different soil types and/or varieties? 
 



 

Group Yes No Area Yes No 
1 79 21 Tully 79 21 
2 100 0 Babinda 83 17 
3 38 62 Mulgrave 42 58 

Overall 67 33    
(P=0.003) (P=0.075)

 
CROP CLASS 
 
Q8.1 How would you rank the importance of fallowing and using legumes (1 = 

nil, 2 = low, 3 = average, 4 = high, 5 = very high)? 
 

Fallow Legumes Group Mean rank Mean rank 
1 3.6 3.1 
2 2.8 2.8 
3 2.7 2.6 

Overall 3.1 2.8 
 (P=0.024) (P=0.732) 

 
Q8.2 How would you rank the importance of not growing older ratoons  
 (ie >4R) (1 = nil, 2 = low, 3 = average, 4 = high, 5 = very high)? 
 

Group Mean rank Area Mean rank 
1 3.7 Tully 2.7 
2 3.3 Babinda 3.0 
3 2.9 Mulgrave 4.3 

Overall 3.3  3.3 
(P=0.389) (P=0.014)

 
Q8.3 Are there any differences in TCH between plant and replant? 
 

Group Yes No 
1 93 7 
2 78 22 
3 81 19 

Overall 85 15 
(P=0.551) 

 



 

Q8.4 Are there any differences in productivity between ratoons from plant and 
replant? 

 
Group Yes No Area Yes No 

1 64 36 Tully 47 53 
2 67 33 Babinda 100 0 
3 50 50 Mulgrave 33 67 

Overall 59 41    
(P=0.732) (P=0.007)

 
Comment: Growers were asked to define their criteria for deciding when to ploughout a block.  The main 

thrust was a decline in productivity.  However, there was still a major emphasis on ploughout 
of fields older than fourth ratoons, notably in the Mulgrave area (about 90% of Mulgrave 
growers gave this as one of their reasons). 

 
 
PHILOSOPHY 
 
Q9.1 How would you rank the importance of keeping ‘up-to-date’ with latest 

research findings (1 = nil, 2 = low, 3 = average, 4 = high, 5 = very high)? 
 

Group Mean rank Area Mean rank 
1 4.0 Tully 3.7 
2 3.6 Babinda 3.0 
3 3.3 Mulgrave 4.0 

Overall 3.6  3.6 
(P=0.238) (P=0.059)

 
Q9.2 How would you rank the importance of obtaining advice on cane 

production methods (1 = nil, 2 = low, 3 = average, 4 = high, 5 = very 
high)? 

 
Group Mean rank Area Mean rank 

1 3.8 Tully 3.7 
2 3.4 Babinda 3.4 
3 3.3 Mulgrave 3.1 

Overall 3.5  3.5 
(P=0.186) (P=0.120)

 
Q9.3 How would you rank the importance of having a farm management plan 

(1 = nil, 2 = low, 3 = average, 4 = high, 5 = very high)? 
 

Group Mean rank Area Mean rank 
1 3.8 Tully 3.6 
2 3.2 Babinda 2.9 
3 3.3 Mulgrave 3.6 

Overall 3.4  3.4 
(P=0.334) (P=0.093)

 
Q9.4 Do you have a farm management plan? 
 



 

Group Yes No Area Yes No 
1 100 0 Tully 87 13 
2 100 0 Babinda 100 0 
3 88 12 Mulgrave 100 0 

Overall 95 5    
(P=0.219) (P=0.185)

 
Note: In most instances this plan has not been recorded. 
 
Q9.5 Do you believe that ‘pride in what you do’ assists in achieving good 

productivity? 
 

Group True False 
1 71 29 
2 56 44 
3 25 75 

Overall 49 51 
(P=0.035) 

 
Q9.6 What is your attitude to farming, is it:-  1.  Lifestyle; 2. Business; 3. 

Lifestyle=Business? 
 

Group 1 2 3 
1 0 43 57 
2 33 33 34 
3 13 44 43 

Overall 13 41 46 
(P=0.304)

 
Area 1 2 3 
Tully 20 27 53 

Babinda 17 42 41 
Mulgrave 0 58 42 
Overall 13 41 46 

(P=0.397)
 



 

Grower List of Important Issues Relating to Productivity 
 
Growers were asked to develop a list of major factors affecting their productivity and 
productivity of the ‘wet tropics’ in general.  These issues have been grouped into factors 
which were considered within a grower’s control to some extent and those which are 
beyond their control.  The number of growers who raised each issue were recorded and 
the average number of times each issue was raised per group or mill area calculated. 
 

Issues Beyond Grower Control 
  

Number of growers raising issue 
Group Mill Issues 

1 2 3 Babinda Mulgrave Tully 
New variety 8 6 9 10 7 6 
Weather 7 5 10 10 5 7 
Harvesters 6 2 8 5 6 5 
Milling 5 1 8 3 5 6 
Harvest payment 1 3 1 2 1 2 
Luck 1 0 3 2 1 1 
Season length 2 1 1 4 0 0 
Billet quality 0 1 2 0 3 0 
Average mentions/grower 2.14 2.11 2.63 3.00 2.33 1.80 

 
 

Issues Within Grower Control 
  

Number of growers raising issue 
Group Mill Issues 

1 2 3 Babinda Mulgrave Tully 
Fertiliser use 5 6 9 6 5 9 
Timeliness of  
operations 

7 2 4 3 3 7 

Extraneous matter 6 2 5 2 7 4 
Management 7 1 4 1 6 5 
Lodging 5 3 2 3 5 2 
Variety mixture 5 1 3 0 5 4 
Accept responsibility 3 2 3 0 4 4 
Good planting material 5 2 0 3 0 4 
Variety x soil type 2 3 2 2 0 5 
GCTB problems 1 0 4 1 2 2 
Monoculture problems 2 0 0 2 0 0 
Average mentions/grower 3.43 2.44 2.25 1.92 3.08 3.07 
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