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SUMMARY 
 
There has been a negative trend in CCS in the Tully-Mossman region since the mid-1960s 
that has been linked to increased extraneous matter in the cane supply.  The situation had 
become particularly bad during 1990-1996, with most mill districts within the region 
experiencing problems with low CCS.  An increase in the frequency of lodging and 
incidence of suckers was possibly contributing to this problem and there was a perception 
that this was related to inappropriate use of nitrogen fertiliser for the locally grown 
cultivars.  There were also concerns that current cultivars were not suited to the local 
environmental conditions.  Growers choosing to grow inappropriate cultivars for 
particular locations were thought to be exacerbating the problem. 
 
Decisions on what cultivar to grow and how much fertiliser to apply are management 
options that could be modified if they were contributing to the low CCS problem.  These 
issues were addressed in this project by studying the effects of four rates of nitrogen (0, 
70, 140, 210 kg N/ha) on lodging, suckering, CCS and cane yield of the three cultivars 
Q117, Q120 and Q138.  These experiments were conducted on three different soil types at 
three locations within the Tully mill district.  The objectives of this project were to 
provide a better understanding of the role of nitrogen and cultivars in the low CCS issue to 
facilitate the development of improved management options. 
 
In the plant crops, which were planted after a fallow, nitrogen had no influence on cane 
yield, CCS, lodging or suckering under the environmental conditions in which these crops 
were grown.  However, it did increase both cane yield and lodging in first- and second-
ratoon crops.  Responses were limited by adverse interactions with the wet conditions and 
nitrogen losses due to leaching and/or volatilisation.  Nitrogen had no direct influence on 
CCS in the ratoon crops, but it did have an indirect negative effect, because it increased 
the incidence of lodging.  Rates of N application could be reduced in both plant and 
ratoon crops, which would reduce production costs.  It would also be beneficial 
environmentally. 
 
Current cultivars do have high potential CCS, but this cannot be realised, partially because 
of their susceptibility to lodging and suckering.  All three cultivars tested, Q117, Q120 
and Q138, are susceptible to lodging in well-grown crops.  It appears that the 
susceptibility of Q120 and Q138 is high in crops yielding more than 70-80 t/ha under the 
wet conditions of the wet tropics. 
 
The potential reduction in CCS from total lodging was estimated at about 10% across all 
cultivars in these trials.  The actual loss in CCS is governed by the actual proportion of 
lodging in the crop and was estimated at 0.4 units in crops that had 25% lodging.  This is a 
hidden cost of which growers are generally not aware.  There are no management options 
that can be implemented to minimise this loss.  Severe and multiple lodging events had a 
negative impact on CCS and cane yield in Q120 and Q138, reducing profitability.  In 
these circumstances, the negative effects of lodging can be reduced if the time between 
harvesting and occurrence of lodging is reduced.  Increased returns to the grower of 
$200-$300/ha are possible using this strategy. 
 



Lodging was less extensive in Q117 and lower-vigour cultivars, such as Q117, may offer 
a more appropriate ideotype for the wet tropics, because of their lower susceptibility to 
lodging.  Economic impact was estimated at a loss of $7.5 million to growers within the 
region from a moderate lodging event affecting 25% of the crop.  Adoption of agronomic 
practices to improve physical support of the crop is only partially successful in reducing 
the intensity of lodging.  This can only be achieved by the implementation of a research 
program to select cultivars with a low incidence of lodging, while maintaining or 
improving productivity. 
 
The cultivars Q117, Q120 and Q138 are representative of those being grown in the wet 
tropics and demonstrated a high propensity to sucker.  Lodging is not a pre-requisite for 
sucker initiation, as the emergence of suckers was generally first noted under a closed 
canopy.  Suckers have a negative effect on CCS, because they dilute the cane juice 
through their high moisture and low sucrose composition.  Ten percent by weight of 
suckers in the cane supply reduced CCS by a little over 1 unit in these experiments.  The 
increased cane yield from suckers is inflating productivity estimates but not improving 
profitability; the level of suckering experienced in these experiments would reduce 
regional grower-income by approximately $6 million.  It is possible to select against 
suckering propensity and this has already been introduced into the crop improvement 
program.  However, research into the relationship between suckers and longevity of 
ratoons is required because of the potential impact on productivity. 
 
An appropriate extension program needs to be developed to disseminate the findings of 
this research to growers.  Adoption of findings on nitrogen will reduce production costs, 
as well as have a positive environmental impact.  Management strategies are available to 
partially alleviate the negative impacts of lodging and suckering.  However, further 
research is required to fully overcome the effects of these phenomena. 
 
 



 

1.0 BACKGROUND 
 
Sugar yield per hectare in the wet tropics plateaued during the 30-year period from the 
late 1960s and was considered to be largely associated with a decrease in sugar content or 
commercial cane sugar (CCS).  Low sugar content was a particular feature of sugarcane 
crops harvested in the wet tropics during the 1990s.  This decline in CCS has been linked 
to increased extraneous matter and suckers in the cane delivered to mills (Leslie and 
Wilson 1996). 
 
Suckers are stalks produced by premature germination of stool buds, although they differ 
in appearance to other stalks.  While CCS decline had been attributed partially to the 
presence of suckers, there was little quantitative data on the sucker composition of crops 
being harvested in the wet tropics in 1997, when this study was initiated.  Preliminary 
research by Hurney at Tully in 1996 showed that suckers comprised 22% by weight of the 
crop under a green-cane trash-blanket (GCTB), compared with 8% in burnt cane, and that 
the level of suckering varied with cultivar.  This raised the possibility that suckering had 
increased under GCTB, a recent initiative, possibly because of increased soil moisture and 
nitrogen under the trash blanket.  Although a possible link between CCS decline and 
sucker content had been suggested, the effect of sucker content in the crop on CCS had 
not been quantified.  Also, there was little evidence of how sucker content might be 
influenced by factors such as cultivar, fertiliser management and soil type 
 
Lodging is a common feature in the wet tropics.  Lodging increases the extraneous matter 
(EM) level in the cane supply because the topper, which is the principal cleaning system 
in the removal of tops, is ineffective (Hurney et al. 1984).  Increased extraneous matter 
reduces CCS in cane delivered to the mill.  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).  
However, very little was known about factors contributing to lodging or the effect of 
lodging on CCS and yield when this study was developed.  Lodging incidence did appear 
to vary between soil types and cultivars but, again, this effect had not been quantified.  
Cultivars vary in their yield and sugar potentials and are normally selected because they 
suit particular soil types.  However, management can modify cultivar performance.  For 
example, lower nitrogen inputs were used for vigorous cultivars on a Tully series soil to 
reduce lodging and its negative impact on CCS and cane yield (Hurney 1984).  This 
aspect has not been studied for a range of soils.  Anecdotal evidence suggests that lodging 
promotes suckering, but this relationship also had not been addressed. 
 
Although the low CCS problem had been linked to lodging and suckering, much of the 
evidence about these phenomena was circumstantial or anecdotal.  There was a general 
consensus that inappropriate nitrogen fertiliser usage may have been associated with the 
problem.  Also, it was considered that the proportion of high-vigour cultivars in the crop 
had increased, which was contributing to the problem because of the propensity of these 
cultivars to lodge, particularly if nitrogen inputs were inappropriate.  These two factors, 
excess nitrogen and inappropriate cultivar, were considered to be contributors to the low 
CCS problem. 
 
The influence of nitrogen on sugar accumulation in the wet tropics was not well defined.  
The relationship of lodging, stalk deterioration and suckering to CCS and yield and the 
interaction with nitrogen was unclear.  This project aimed to define their relationship and 
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determine if they differed among cultivars.  This would provide the basis for the 
development of improved management strategies.  Growers would be provided with a 
better basis for advice on nitrogen fertilisation; they would be able to take into account 
soil fertility and cultivar influences on nitrogen effects on crop growth and CCS levels to 
minimise any negative impact on CCS and yield. 
 
 
2.0 OBJECTIVES 
 
• Determine the influence of nitrogen on CCS, cane and sugar yield under different soil 

fertility levels. 
• Determine the influence of nitrogen on lodging, suckering and stalk deterioration 

under different soil fertility levels and their effect on CCS, cane and sugar yield. 
• Evaluate the role of cultivars in these relationships. 
 
All objectives in this project were achieved, with the exception of influence of lodging on 
stalk deterioration.  The effects of lodging on stalk deterioration could not be quantified in 
these experiments, although the effects on cane yield could be gauged by inference in 
some cases.  Although sugar yield was determined in these experiments, preference is 
given to cane yield and CCS, the components of sugar yield, in interpretation of data. 
 
 
3.0 METHODOLOGY 
 
Hurney and Berding (2000) (Appendix 6) described the general methodology.  It is 
reproduced here with some minor additions. 
 
Three experiments were established at Feluga, Hewitt and Euramo in the Tully mill area, 
during 1997.  The sites contained representatives of the Thorpe, Bulgun and Tully soil 
series, respectively (Appendix 1, Table 1.1).  These are major soils within the region and 
vary in chemical and physical properties, particularly the latter (Table 1.2).  The 
experiments included three cultivars (C), Q117, Q120 and Q138, which differ in yield and 
sugar potential.  The performance of each cultivar was assessed at four nitrogen (N) 
regimes, 0, 70, 140 and 210 kg N per hectare.  Ammonium nitrate (34% N) was applied 
subsurface with a fertiliser box fitted with an Agridry Rimik fertiliser applicator 
monitor/controller.  Ammonium nitrate was used to minimise any potential nitrogen 
volatilisation losses, even though the fertiliser was applied subsurface.  A randomised 
complete-block factorial design with four replicates was used in each experiment.  Gross 
plot area was 10 rows by 15 m in length.  These experiments were conducted over a plant 
and two ratoon crops.  All experiments were established in fallow fields on which 
cowpeas had been grown.  Blend 3 (33% Ca and 3% Mg) was applied at 2.5 t/ha to each 
site during the fallow.  SuSCon® Blue was applied at 21 kg/ha at planting only.  Table 1.1 
details planting dates and basal fertiliser application for each site in the plant crop.  
Ratooning dates and basal fertiliser information for the first- and second-ratoon crops are 
shown in Table 1.3. 
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Soil samples to a depth of 25 cm were collected from all plots immediately prior to 
planting to assess mineral N (nitrate and ammonia) levels.  In the ratoon crops, soil 
samples to a depth of 1 m, in 25-cm increments, were collected post-ratooning from only 
the Q138 plots to assess residual mineral N status.  At least four soil cores were taken in 
each plot and bulked.  Additional soil samples were collected on two occasions in the first 
ratoon to assess changes in soil-nitrogen status following fertiliser application.  Sampling 
was restricted to a depth of 25 cm and taken from only the Q138 plots.  Sixteen soil cores 
were taken adjacent to the fertiliser band in four rows in each plot and bulked.  These soil 
samples were all chilled to approximately 4°C in a cold room prior to extraction for 
analysis of mineral N, which was determined on 1:10 soil: 2M KCl extracts.  In the first-
ratoon crop, subsamples were air dried and ground to < 2 mm for chemical analyses.  Soil 
sampling dates are given in the report for Milestone 6.8. 
 
Samples were taken from each experiment on three occasions in the plant crop to estimate 
yield; sample harvest 1 (= SH1) to SH3 (Table 1.1).  Sample quadrats of 2 rows by 2 m 
were taken from all plots with all cane stalks and suckers within the quadrat area being 
harvested.  These samples were dissected into crop components of erect and lodged 
mature stalks, and suckers.  Lodged stalks were classified as those displaced more than 
60-70º from the vertical.  Suckers were defined as shoots other than mature or immature 
stalks with a height > 30 cm to the top visible dewlap (TVD).  Four sample harvests were 
also carried out on the first-ratoon and three on the second-ratoon crops (Table 1.3), using 
the same methods. 
 
The number and weight of stalks harvested and weight of suckers were recorded.  Rows 2 
and 3 or rows 8 and 9 of each plot were used for sample harvests.  Cane yield for the 
sample harvests was determined by using average stalk weight determined from the 
sample quadrats and stalk numbers from two rows (5 and 6) by 15 m in each plot 
(Hogarth and Skinner 1967).  The ratio of sucker weight to mature-stalk weight in the 
quadrat sample was used to calculate the sucker yield (t/ha) of the plot from the estimated 
cane yield.  The proportion of suckers per plot was calculated from the weight of suckers 
and weight of stalks plus suckers in the sample. At final harvest, gross cane yield (t (stalks 
+ suckers)/ha) was also obtained from a net plot of two rows by 15 m with a BSES 
weighing truck (commercial harvest).  Mature-stalk and sucker components in the sample 
yields were used to determine stalk and sucker components of gross cane yield. 
 
A sample of six mature stalks was removed from each plot for full component analysis 
(brix, CCS, fibre, moisture and pol reading).  Samples of lodged and erect stalks were 
collected for separate analysis from plots where these were available.  A subsample 
(maximum 10 kg) of suckers was collected from each plot for full component analysis.  
Where there was insufficient material available to provide a sample for analysis within a 
particular plot, sucker samples were amalgamated within treatments over replicates.  
Analyses reported for mature-stalk and sucker subsamples were conducted using 
traditional techniques with juice extracted by a hydraulic press.  The proportions of erect 
and lodged stalks in a sample and their respective CCS values were used to determine a 
weighted mature-stalk CCS for the sample.  Similarly, the proportions of mature stalks 
and suckers in a sample and their respective CCS values were used to determine a 
weighted-plot CCS for the sample. 
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Crop samples were also collected at the first sample harvest for nitrogen analysis.  The 
crop components sampled for N analysis were: top visible dewlap (TVD) leaves; whole 
top (leaves and cabbage); stalks; and cane juice.  Plant material was dried (70°C) and 
ground before analysis.  Juice samples were snap frozen in an alcohol-dry ice mixture and 
stored at -20°C until analysed. 
 
Crop growth was monitored by shoot counts and heights prior to the sample harvests.  
Stalk numbers were assessed on two rows (5 and 6) by 15 m in each plot.  Stalk heights 
were recorded from a fixed 10-stalk sample in rows 5 and 6 of each plot.  The weight of 
lodged cane in the total sample weight was used to estimate the proportion of lodged cane 
for all sample harvests.  The extent of lodging in each plot also was rated visually at each 
sampling time in the plant crop, because of concerns that lodging is indiscriminate and the 
sample area may not necessarily reflect the extent of lodging in the whole plot.  A lodging 
index was calculated as: 
 
Lodging index (LI) = % plot lodged (0-100 scale) x severity of lodging (0-9 scale) / 10, 
where 0 and 9 are erect and fully lodged, respectively. 
 
The impact of lodging and suckers on the net return per hectare to growers ($/ha, in AUD) 
was calculated using plot yield and CCS data as: 
 
$/ha = TCH [0.009 x 300 x {(CCS – 4.0) + 0.578} – 6.5], 
where 300 and 6.5 are the price, in AUD, of sugar per tonne and the cost of harvesting per 
tonne of cane, respectively. 
 
Marginal return per hectare ($MR/ha) was also determined taking into account the cost 
and rate of nitrogen as: 
 
$MR/ha = $/ha – (0.89 x kg N/ha), 
where 0.89 is the price, in AUD, of N per kilogram. 
 
Data were analysed by analysis of variance and means separated by the least-significant-
difference test when the analysis was significant at the 5% level. 
 
 
4.0 RESULTS 
 
Some of the plant-crop data was reported by Hurney and Berding (2000), given in 
Appendix 6. 
 

4.1 Effects of nitrogen fertiliser 
 

4.1.1 Lodging 
 
Increasing nitrogen fertiliser had no significant influence on lodging at any sampling time 
or site in the plant crops of these experiments.  The proportion lodged generally increased 
in both the first- and second-ratoon crops with increasing nitrogen application (Appendix 
2, Table 2.1).  There was no lodging at the March-April samplings in both years, but 
lodging had commenced by the June-July samplings and increased between then and the 



 

 

5

final harvest in September.  The first-ratoon crops were generally more affected than the 
second ratoons, and the incidence of lodging at Feluga was lower in both years, probably 
because the crop was smaller.  Lodging is an extremely unpredictable and variable 
parameter and these data should be considered as indicative rather than absolute.  This is 
highlighted by significant nitrogen by cultivar (N by C) interactions at SH5 and SH10 at 
Euramo and SH7 at Feluga.  In SH10 at Euramo, these were the result of a low lodging 
response to N in Q117 and a variable response in Q120 (Table 2.2). 
 
Although, these data clearly indicate that lodging was more pronounced at the higher N 
rates in the first- and second-ratoon crops, the relationship between percent lodging and N 
rate is not strong: 
 
First ratoon (SH7)   R2 = 0.13; P < 0.01; n = 144; 
Second ratoon (SH10)  R2 = 0.15; P < 0.01; n = 144. 
 
This is because of the variability associated with lodging and the influence of factors, such 
as cultivar and weather, that can influence lodging.  The results show that well-grown 
crops with acceptable N application will be susceptible to lodging.  This probably results 
from an interaction between strong winds and rainfall affecting tall cane. 
 

4.1.2 Cane yield 
 
Increasing nitrogen fertiliser had no significant effect on cane yield, with one exception, at 
any of the sampling times in the plant crop of these experiments (Table 2.3).  The one 
exception was the September sampling (SH3) at the Hewitt site.  This was an unusual 
negative response to nitrogen associated with stalk weight loss in the lodged cane.  Crop 
growth was monitored through stalk populations and height, but these also showed no 
response to the addition of nitrogen fertiliser.  Limited or zero response to N is not an 
unusual feature in plant crops planted into fallow fields in the wet tropics. 
 
There were concerns that residual damage from wet-weather harvesting of the plant crops 
might adversely affect growth in the first ratoons.  The region was also hit by cyclone 
Rona in mid-February, resulting in stalk breakage, particularly in the higher N plots of 
Q138.  Despite these concerns, there were significant responses in cane yield to applied 
nitrogen in the first-ratoon crops at all sites at most samplings (Table 2.4).  However, 
there was little differentiation in the nitrogen response to rates above 70 kg N per hectare.  
The failure to achieve a significant N response in the final harvest at the Hewitt site was 
probably associated with lodging.  The significant N x C interaction for the commercial 
harvest data at the Feluga site (Table 2.5) was associated with residual effects of wet-
weather harvesting in Q120 and stalk breakage in Q138.  This was probably an underlying 
feature at all sites, because of the variability of the data.  Nitrogen application also 
produced a similar response in stalk heights and populations (Table 2.6).  This suggests 
that the growth and response pattern was established early in crop growth, since these 
growth measurements preceded any cyclone effects. 
 
In the second-ratoon crops, application of nitrogen resulted in significantly increased 
yields, which peaked at about 70 and 140 kg N/ha at Feluga and Euramo, respectively 
(Table 2.7).  The interesting feature of these data was the significant nitrogen by cultivar 
interaction term, especially at the Hewitt site.  This occurred because Q117 showed no 
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response to N and Q120 showed a small response, whereas the response in Q138 was 
almost a classical N response curve (Table 2.8).  The response in cane yield to nitrogen 
was again mirrored by the response in early growth, as indicated by the stalk number and 
height data (Table 2.6).  This again indicates that the response and growth pattern was 
established during the early growth stages of each crop. 
 
The differences between cultivars in yield responses were also reflected in nitrogen 
content in the leaf; Q138 was responsive, but there was little response in Q117 or Q120 
(Table 2.9).  However, this did not occur with the N content of the juice or stalk, the 
storage areas in the plant.  There was no significant N x C interaction, and nitrogen 
content increased with increasing N application in all three cultivars, as indicated by the 
juice N data for the Hewitt site (Table 2.9).  These data indicate that nitrogen was taken 
up by Q117 and Q120, but this could not be utilised in increasing growth; this was not the 
case with Q138.  This clearly indicates that N loss through leaching or volatilisation was 
not solely responsible for the poor yields obtained throughout the region, particularly from 
cultivars such as Q117 and 120.  It appears that these cultivars had an adverse reaction to 
the wet conditions, preventing normal growth.  The reason for this is unknown, but it 
could be associated with a factor such as yield decline.  Unfortunately, stalk breakage in 
Q138 in the first ratoons removed the opportunity of assessing this aspect in that crop. 
 

4.1.3 CCS 
 
There was no effect on CCS from nitrogen addition in the plant crop (Table 2.1), which 
was consistent with yield and growth trends.  There was some indication that nitrogen 
may have reduced CCS in the first- and second-ratoon crops in the March and April 
samples.  However, by final harvest, any relationship between nitrogen application and 
CCS had disappeared (Table 2.10).  This indicates that nitrogen application had no direct 
influence on CCS in erect cane under the environmental conditions that these crops were 
grown.  A feature of the first- and second-ratoon data is the high potential CCS of erect 
mature stalks. Although nitrogen per se did not adversely affect CCS under these 
environmental conditions, it does have an indirect effect through the negative effect of 
lodging on CCS (Table 2.10).  This effect was more apparent in the second-ratoon crops. 
 

4.1.4 Suckering 
 
The influence of nitrogen application on incidence of suckers in plant, first-and second-
ratoon crops was variable, ranging from negative to positive responses.  However, in the 
majority of instances, N application had no effect on emergence of suckers.  Because of 
the variability of the data, any interaction between N, suckers and CCS was inconclusive. 
 

4.1.5 Management options 
 
These experiments were conducted during a period of extremely wet conditions, which 
can have an impact on nitrogen losses and, as indicated in the data, adversely affect the 
growth of some cultivars.  While it is possible to develop management options, they may 
not be totally relevant under more favourable environmental conditions.  These 
management options are aimed to improve grower profitability.  They may also improve 
productivity, but this may not always be the case. 
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Because of the lack of a response to nitrogen application in the plant crops, it should be 
possible to reduce N rates to a minimum in plant crops following a fallow; rates of 
0-70 kg N/ha are suggested.  The absence of a response to N is not uncommon in fallow 
plant crops.  Reducing N will not reduce lodging or suckering, but it will reduce 
production costs by $125-$185/ha depending on the rate applied.  Limiting nitrogen 
application will have positive environmental impacts. 
 
A combined analysis across locations of marginal returns per hectare in first-ratoon crops 
indicates that maximum profitability was achieved with an application of 70 kg N/ha 
(Table 2.11).  This takes both N and harvesting costs into account.  Lodging was increased 
by application of higher N rates (Table 2.1), which may have contributed to this limited 
response.  Since there was no nitrogen by location interaction, this can be considered a 
general minimum N recommendation.  A recommendation of 70-140 kg N/ha may be 
more appropriate, with the higher rate to suit drier environmental conditions.  A split-
application method could be employed, with the second application only being made if 
conditions are favourable.  Production costs will be reduced and the lower N rate should 
assist in minimising lodging. 
 
A similar recommendation of 70-140 kg N/ha was developed for second ratoons (Table 
2.11).  Although there was a differential cultivar response at the Hewitt site (Table 2.8), 
lodging and the incidence of suckers in Q138 negated its better yield response, so that the 
marginal return at final harvest was no better than for the other two cultivars.  Nitrogen 
response curves should be developed and used as part of an extension package when a 
cultivar is first released; this is a current recommendation for the BSES plant-
improvement program.  Re-testing of old cultivars is unlikely because of cost, and the 
potential productivity issue encountered at the Hewitt site would remain uncovered.  This 
could be avoided if old cultivars are considered a ‘bad risk’ after a certain time.  Adoption 
of yield-decline cropping systems may make this unnecessary. 
 
These N recommendations appear appropriate for wet conditions because of restricted 
growth, lodging and suckers.  They may need to be modified to suit drier conditions. 
 

4.2 Effects of cultivar 
 

4.2.1 Cane yield 
 
Cultivars Q117, Q120 and Q138 were selected for these experiments because they were 
considered to differ in yield and sugar potential.  The highly vigorous Q138 produced the 
highest cane yield over the three crops (Appendix 3, Table 3.1) and, therefore, appears to 
be the best choice to grow if cane yield is the only consideration.  The effect of stalk 
breakage in this cultivar is evident in the relatively poor yield in the first ratoons.  Poor 
crop establishment at two sites is reflected in the Q120 plant-crop yields and, as expected, 
the yields of Q117 had dropped by second ratoons.  Similarly, the yields obtained at the 
different locations were also as expected, in the general order of Euramo > Hewitt > 
Feluga (Table 3.1) or, rather, to the soil series represented at these locations, Tully, 
Bulgun and Thorpe, respectively.  The slightly inferior performance at Euramo in the 
plant crop was due to late planting and slow early growth.  Therefore, the results were in 
keeping with commercial reality. 
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The decline in yield of Q117, particularly at the Feluga site, raises the issue of its 
ratooning ability.  Q117 is not a popular cultivar on this soil type, because of poor yield in 
older ratoons.  Preference is given to higher-vigour cultivars like or similar to Q138.  
There is a trade-off between higher incidence of lodging, particularly in plant and first 
ratoons, against longevity and productivity in ratoons.  The philosophy is similar for the 
Bulgun soil at Hewitt, although there is a tendency to choose a slightly less vigorous 
cultivar such as Q120 rather than Q138.  The disadvantages of lodging are recognised on 
the Tully soil series and preference is given to Q117 and Q120 on this soil.  Ratooning 
ability of Q117 is acceptable on this soil type.  Therefore, ratoonability has an important 
influence on the choice of cultivar to grow, even if it has an associated undesirable 
attribute such as lodging. 
 

4.2.2 CCS 
 
CCS was lower in the plant than the ratoon crops, which is generally a feature of large 
crops.  Q117 had the highest CCS, but the result from Q120 was poor, as it achieved 
similar levels to Q138, normally considered a low-CCS cultivar (Table 3.2).  This was not 
due to dilution through higher moisture contents in these two cultivars (assessed by 
comparing dry matter pol (DMP) values).  This eliminates the moisture factor by enabling 
comparison of pol in cane on a dry-matter basis (Berding 1997).  DMP values for Q120 
and Q138 were similar, but always 3–4 % lower than Q117.  The high CCS values, which 
are from clean stalks, are noteworthy, particularly as these were from a combination of 
erect and lodged stalks and in an era plagued by low CCS. 
 

4.2.3 Lodging 
 
Cultivar had a significant effect on the amount of lodging that occurred in these crops 
(Table 3.3).  Lodging was higher in the vigorous cultivar Q138 than in Q120 or Q117 in 
plant and first ratoons, but only higher than Q117 in the second ratoons.  Lodging was 
more extensive in the plant crops because these were taller, making them more susceptible 
to lodging (Hurney and Berding 2000).  The vigour of Q138 partially explains its 
susceptibility to lodging.  However, there are obviously other attributes, eg stalk fibre, 
which contribute to lodging resistance.  Lodging was higher than expected in Q120 in the 
ratoon crops; considered to be associated with shallow ratooning under the wet conditions.  
The incidence of lodging was highest on the Bulgun soil at Hewitt, which would be 
partially linked to crop size.  This may also be related to poor root growth in view of 
unusual nitrogen response patterns discussed earlier. 
 

4.2.4 Suckering 
 
Cultivars Q120 and particularly Q138 demonstrated a strong suckering propensity (Table 
3.4).  This may be linked to their strong ratooning ability, as suckering has been described 
as ‘premature ratooning’.  There is a perception that good ratooning varieties tend to 
sucker more readily.  Selection methodology in the BSES plant-improvement program has 
been modified in recent years to select against suckering.  This may eventually lead to 
productivity issues, as the link between ratooning and suckering has not been established.  
There is an urgent need for research in this area.   
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The incidence of suckers declined from plant crops to second ratoons with levels in the 
latter crop being quite low.  However, there had been very little quantification of suckers 
before this and other current studies and, therefore, no benchmarks are available.  There 
was no apparent reason for the higher sucker incidence in the plant crop.  This may be 
linked to lodging, but that is more likely to be a secondary effect, as suckers primarily 
tend to emerge under a closed canopy.  Lodging may encourage sucker growth, but is not 
a pre-requisite for sucker initiation. 
 

4.2.5 Management options 
 
The choice of the most suitable cultivar is always difficult.  The data in this report have 
limitations, because they only go as far as second ratoon and there were indications of a 
decreasing yield in Q117, particularly at the Feluga site.  This raises the issue of 
ratoonability and longevity of ratoons discussed earlier.  However, as a general principle, 
growers should favour a cultivar that tends towards lower vigour.  This should be grown 
using appropriate nitrogen inputs (not excessive) and cropping practices.  The plant 
should be provided with adequate support by good depth of planting and mounding post-
planting.  This may not eliminate lodging, but will assist in delaying or minimising it. 
 
Comparison of mean net return each year at each location based on the commercial 
harvest data over the three crops presents an interesting picture (Table 3.5).  These show 
that Q117 was the most profitable cultivar to grow at each location and that Q138 was the 
least profitable.  If we consider these cultivars to represent ideotypes, the results are 
probably not surprising.  They indicate that the ideotype of shorter stature and a low 
propensity to lodge and sucker is more suited to the wet conditions in the tropics. 
 
By contrast, productivity based on mean tonnes sugar per hectare per year showed that 
Q138 was the most suitable cultivar (Table 3.5).  The data become even more biased in 
favour of a Q138 type if tonnes sugar/hectare is based on gross cane (stalks + suckers) 
yield and CCS (erect + lodged) stalks.  Selection based on this parameter will tend to 
favour cultivars that sucker and lodge, as may have been the situation in the past.  The 
selection system has been modified and, hopefully, will now produce a different ideotype. 
 
Q117 was very popular in the Tully mill district and maintained this popularity for a 
longer time than in other mill areas in the wet tropics.  During 1989-95, Q117 comprised 
35% of the Tully crop, compared with 13% in Babinda and 18% in Mulgrave (Hurney and 
Bown 2000).  These latter two mill districts tended to favour more vigorous cultivars, 
such as Q138.  Perhaps it was no coincidence that Tully was not affected by the low CCS 
problem as early as the other districts within the region. 
 

4.3 Effects of lodging 
 
Lodging is common feature in crops grown in the wet tropics, usually resulting from a 
period of wet weather coupled with strong winds that affect taller crops.  Tall or well-
developed crops are normally a function of cultivar, inherent soil fertility and additional 
nitrogen fertiliser application as discussed earlier.  There were concerns among growers 
that lodging was a major contributing factor to the low CCS problem within the northern 
region. 



 

 

10

4.3.1 CCS 
 
A clearer understanding of lodging effects on CCS was obtained by sampling erect and 
lodged stalks for separate analyses in plots where these were available.  This enabled 
comparisons to be made of actual cane-quality components from erect and lodged stalks.  
Cane-quality component data, combined across sites, from the September harvest (SH7) 
in the first-ratoon crops are presented in Appendix 4, Table 4.1.  These show that lodging 
decreased CCS (10%), DMP (4%) and fibre (4%), and increased stalk moisture content 
(3%), compared with erect stalks.  This is fairly typical of the cane-quality data from erect 
and lodged stalks over the 3 years of these experiments.  It clearly illustrates the negative 
impact that lodging can have on cane quality.  The data suggest that the CCS-loss 
mechanism in lodged cane might be due to breakdown of sucrose to facilitate survival and 
growth after lodging occurs.  The decrease in dry matter pol indicates there has been a 
loss of pol, a sucrose indicator.  This, combined with an increase in stalk moisture content 
associated with this breakdown reaction and associated deterioration, results in a lower 
CCS. 
 
The relationship between CCS, DMP and percent stalk moisture was further evaluated by 
correlation and regression analyses on the differences between weighted and erect stalk 
data for these three variables.  The results (Table 4.2) indicate that CCS loss due to 
lodging showed a significant positive relationship with decreasing DMP and a negative 
one with increasing stalk moisture associated with lodging.  Changes in dry matter pol and 
stalk moisture appeared to have similar effects on reduction in CCS associated with 
lodging, although their relative importance varied slightly with time of sampling. 
 
Multiple regression analyses were also carried out on these data.  As indicated by the 
relationship established on the first-ratoon data for SH7, 99% of the reduction in CCS 
from lodging can be attributed to variation in dry matter pol and percent stalk moisture 
(%M).  The relationship was: 
 
CCSEL-E = 0.32 DMPEL-E - 0.55 %MEL-E – 0.02 
(R2 = 0.99; P < 0.01; n = 144), 
where (EL – E) = weighted values (erect(E) + lodged (L) stalks) – erect(E) stalk values. 
 
Comparison of temporal changes in CCS in erect and lodged stalks in the first- and 
second-ratoon crops showed that CCS levels increase in both lodged and erect stalks over 
time.  In other words, maturation occurs in lodged as well as erect stalks.  The increase in 
CCS between July and September was higher in lodged (20-39%) than erect (10-20%) 
stalks in both the first- and second-ratoon crops (Table 4.3).  As a consequence of this, 
CCS loss due to lodging decreased from 18-23% in July to 10-11% in September in the 
first- and second-ratoon crops, respectively.  CCS in lodged stalks was still lower than in 
erect stalks in September, but the differences were less than in July.  This is in conflict 
with the generally held perception that CCS loss, as a result of lodging, will increase over 
time. 
 
Because lodging normally increases with time, it was considered that this result might be 
an aberration due to sampling recently lodged cane.  This does not appear to have been the 
case.  The CCS reductions shown in Table 4.3 indicate the potential CCS loss due to 
100% lodging.  The actual CCS loss will be determined by the extent (%) of lodging 
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within a field or sample.  This was evaluated by using the difference between weighted 
and erect stalk CCS, since weighted CCS takes into account proportion lodging within the 
sample.  CCS loss from lodging increased between July and September in the first-ratoon 
crops at the Feluga and Hewitt sites because proportion lodging increased during the same 
period (Table 4.4).  The increase in proportion lodging offsets the reduction in CCS loss 
due to lodging over time discussed above.  The exception was at Euramo, where lodging 
did not increase over time and, therefore, CCS loss declined because, as outlined above, 
CCS increases at a higher rate in lodged stalks.  The average reduction in CCS over the 
three sites was -0.56 and -0.38 units at SH6 and SH7, respectively.  This was 22% and 
24% of the potential CCS loss of -2.6 and -1.6 units at these sampling times shown in 
Table 4.3.  However, despite this loss in potential CCS due to lodging, weighted CCS 
increased over time and was higher in September than in July (Table 4.4).  Similar results 
were obtained in the second-ratoon crop, where the proportion lodging followed the same 
pattern but was slightly lower than the values obtained in the first ratoons (Table 3.3).  As 
indicated earlier, these results are contrary to accepted perceptions about lodging. 
 
The effect of lodging on CCS did not follow this pattern completely in the plant crops.  
Q117 at all three sites and Q138 at the Euramo site lodged close to harvest and behaved 
‘normally’ in regard to CCS reduction following lodging (Table 4.5).  For example, the 
difference between erect and lodged Q138 at Euramo was 1 unit of CCS with a weighted 
CCS of 14.7.  However, unusually low CCS values were obtained for Q138 and Q120 at 
both the Feluga and Hewitt sites (Table 4.5).  It is not possible to provide erect-lodged 
comparisons, because it was virtually impossible to source erect stalks in the lodged plots 
of these two cultivars.  Therefore, the results given in Table 4.5 for Q120 and Q138 at 
Feluga and Hewitt are primarily for lodged stalks.  Q138 and, to a lesser extent, Q120 
were subjected to multiple lodging events in May, July, August and September 1998.  
Weather conditions were very wet during this period, with final harvest being delayed on 
two occasions because the harvester was bogging in the paddock.  Consequently, stalk 
condition was considered to be poor and the CCS values reflect this observation.  
Comparison of the data from the Euramo site for Q120 and Q138 with those from the 
Feluga and Hewitt sites suggests that CCS has been reduced in both these cultivars by an 
additional 2.0-3.0 units at these latter sites.  The reasons for this result are not known, but 
appear to be associated with major lodging events and wet conditions.  However, it is a 
commercial reality, as very low CCS values associated with lodging have been recorded 
on many occasions within the region.  The problem is in understanding the causes and 
developing management strategies to combat the effects. 
 
Lodging has been a hidden cost, because there have been few attempts to quantify its 
effects on the economics of cane production.  The mean CCS reduction due to lodging in 
the first-ratoon crops of Q117, Q120 and Q138 was -0.38 units with lodging estimate for 
these cultivars being a fairly moderate 24% (Table 4.4).  This equates to a reduction in the 
price per tonne of cane of $1.25/t based on a sugar price of $300/t.  Tully mill crushed 
1.6 million tonnes of cane in 1999, so the economic impact of lodging to the Tully district 
is estimated at a loss of $2 million in the 1999 crop.  This is based on the assumption that 
these three cultivars are representative of the cultivars being grown in the district.  This is 
a fairly conservative estimate, because it includes Q117, which has a low incidence of 
lodging.  The economic impact of severe lodging events noted for Q120 and Q138 in the 
plant crops (Table 4.5) would be greater; a minimum reduction of $6.50/t of cane is 
suggested. 
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4.3.2 Cane yield 
 
These experiments were not designed to be able to directly quantify the effect of lodging 
on cane yield.  However, the data do indicate that lodging may have caused cane yields to 
plateau or decline due to stalk death and deterioration (Table 4.5).  Any minor yield effect 
is probably not significant, provided CCS has not been markedly affected.  Although 
lodging did occur in the first- and second-ratoon crops, any effects on yield were not very 
apparent because of other factors affecting yield. 
 

4.3.3 Management options 
 
Growing appropriate cultivars and reducing nitrogen inputs may delay lodging, but these 
results show that lodging can eventually occur in well-grown crops in the wet tropics.  
These are management options that should be adopted by growers to attempt to minimise 
the problem or at least delay lodging for as long as possible.  However, these management 
strategies should not be so extreme as to limit productivity, eg using zero nitrogen in 
ratoons.  Good agronomic practices, like providing sufficient anchorage or support to the 
plant by a combination of planting depth and mounding post-planting, should also be 
adopted. 
 
Q117, Q120 and Q138 are representative of the cultivars being grown in the region.  
Therefore, lodging will continue to be an ongoing problem and a hidden cost, unless it can 
be eliminated or markedly reduced.  A strategy needs to be put in place of ideotype 
selection for cultivars with high-lodging resistance to cause this change.  This will 
probably involve lifting the ceiling on fibre content, which has been unacceptable in the 
past primarily because of milling considerations.  However, it may be an option now 
because of the viability of ‘green power’.  Unless this is adopted, productivity will 
continue to be limited because of lodging. 
 
Strategic harvesting of badly lodged crops is an option to increase profitability of crops 
such as Q120 and Q138 in the plant crop at the Feluga and Hewitt sites (Table 4.5).  July 
harvest was compared with September/October harvest to assess the effect on net return to 
the grower (Table 4.6).  Earlier harvesting of Q120 and Q138 at Feluga and Hewitt was a 
more profitable option, because CCS continued to decline and cane yield had peaked or 
declined in those crops.  This was not a profitable option with the less intense form of 
lodging or late lodging, because CCS and yield continued to rise, as illustrated by Q117 at 
all sites and Q138 at Euramo (Table 4.6).  Therefore, profitability can be enhanced by 
taking duration of lodging into account when developing harvesting strategies, but only 
for badly lodged crops. The problem is defining the problem fields; a rule of thumb could 
be that blocks lodged prior to June are suspect. 
 

4.4 Effects of suckers 
 

4.4.1 Cane yield 
 
The effect of suckers on cane yield is best illustrated by the data from the plant crops, 
because of the higher incidence of suckers in that crop.  Sucker emergence was noted in 
May, but they were not sampled, because they were generally too small.  The percentage 
of suckers by weight increased over time, with a sucker content of 2-26% by final harvest 



 

 

13

in September/October (SH3) (Appendix 5, Table 5.1).  There were significant differences 
between cultivars and sites in July (SH2) and September/October.  Q120 and Q138, in 
particular, showed a strong propensity to sucker at all sites.  Comparison of lodging and 
suckering data from the plant crops (Tables 4.5 and 5.1, respectively) clearly indicates that 
lodging is not a pre-requisite for suckering.  There was no lodging in July (SH2) at 
Euramo, but sucker incidence was highest at that site.  Conversely, sucker yield was 
lowest at the Hewitt site, whereas it had the worst lodging. 
 
Suckers have a significant effect on yield contributing between 2-34 t/ha to the final gross 
cane yield (Table 5.1).  This means that suckers are inflating productivity estimates, 
particularly in cultivars such as Q138 that have strong suckering propensities.  The 
incidence of suckers decreased from 12% by weight in the plant crop to 5 and 2% in the 
first- and second-ratoon crops, respectively (Table 5.3).  This was not considered to be a 
crop-class feature, as there was a general reduction in sucker content in the crops 
harvested between 1998 and 2000.  If the complications of years and crop class are 
ignored, these data suggest that yields are being inflated by 6% on average due to the 
presence of suckers.  The patterns noted in the plant crop for cultivars and locations were 
also similar in both ratoon crops. 
 

4.4.2 CCS 
 
The composition of suckers is quite variable.  They are characterised by having much 
higher moisture contents than stalks and negligible sucrose content, as indicated by the 
data in Table 5.2.  They also tend to have lower fibre contents than stalks.  There was a 
trend to higher fibre contents in the suckers in the ratoons, because these had very little 
stalk content and, therefore, were predominantly tops.  Consequently, the effect of adding 
suckers to the cane supply will be to dilute the juice resulting in lower CCS.  The presence 
of suckers reduced CCS in all cultivars at the final harvest in the plant, first- and second-
ratoon crops (Table 5.3).  The effect was more pronounced in Q138, with CCS values 
being reduced by 0.75-2.5 units because of its higher sucker content.  The negative impact 
of suckers on CCS decreased in the first and second ratoons, because the incidence of 
suckers was lower in those crops. 
 
A strong relationship between sucker content (percent by weight) in the crop and the 
difference between the weighted stalk plus sucker CCS and the weighted mature-stalk 
CCS was established using data from the plant crop (Hurney and Berding 2000).  Again, 
using regression analysis, this relationship was expanded to include all crops, sampling 
times and sites in these trials.  The relationship was: 
 
CCS difference = -0.113 x weight of suckers 
(R2 = 0.91; P < 0.01; n = 720). 
 
This relationship is only marginally different to that established in the plant crop, namely 
that sample CCS decreased by about 1 unit for each 10% by weight of suckers in the 
sample.  However, it is more robust because of the inclusion of the additional data in the 
relationship.  Some change might be expected with the inclusion of sucker data with 
higher CCS values, but it is anticipated that the change would be marginal.  Regression 
relationships for the individual sampling times are given in Table 5.4.  The value of the 
regression coefficient increased in the ratoon crops and by the second ratoon was similar 



 

 

14

to that established for extraneous matter, ie a reduction of 0.15 units of CCS for 1% of 
extraneous matter in the cane supply (Brotherton 1980).  This is not surprising, as the 
suckers had very little stalk content and these small suckers have a similar composition to 
tops.  An average reduction in CCS due to the presence of suckers of 0.7 units is possible, 
based on the average content of 6% suggested earlier.  This has the potential to reduce the 
price of cane by $2.30/t based on a sugar price of $300/t.  The full effect of this would not 
be realised, because of the compensatory increase in yield. 
 

4.4.3 Management options 
 
There is no profit to be made from suckers unless the industry embraces alcohol 
production.  Comparison of net return data from the plant, first- and second-ratoon crops 
for September harvest for stalks, plus suckers and stalks only, showed that suckers 
reduced economic returns (Table 5.5).  Profitability was not increased, because the 
increased tonnage from suckers was not sufficient to offset their negative impact on CCS.  
This effect was consistent, even with a moderate incidence of suckers as in the second-
ratoon crops.  The data do provide an opportunity to estimate the economic impact of 
suckers.  Based on the data in Table 5.5, the average reduction in net grower return due to 
the presence of suckers was $70/ha.  Approximately 24,000 ha are harvested in the Tully 
mill district each year, which means income to that district alone could be reduced by $1.7 
million per year due to the presence of suckers in the cane supply. 
 
Opportunities are limited for growers to reduce suckering in their crops.  Growing 
cultivars with a low propensity to sucker is about the only option, but this has limited 
success, and the range of cultivars with low suckering propensity is limited.  The only 
solution to this problem is the development of a selection program for non-suckering 
cultivars.  This has already been incorporated into the BSES plant-improvement selection 
program.  Eliminating suckers from the cane supply will not have any adverse economic 
effect, provided it does not adversely affect ratooning ability.  This aspect requires further 
research. 
 

4.5 Conclusions 
 
Nitrogen had no influence on cane yield, CCS, lodging or suckering under the 
environmental conditions in which these fallow-plant crops were grown.  However, it did 
increase both cane yield and lodging in first- and second-ratoon crops.  Responses were 
limited by adverse interactions with the wet conditions and nitrogen losses due to leaching 
and/or volatilisation.  Nitrogen had no direct influence on CCS in the ratoon crops, but it 
did have an indirect negative effect, because it increased the incidence of lodging.  Rates 
of N application could be reduced in both plant and ratoon crops, which would be an 
economic benefit because of a reduction in production costs. 
 
Current cultivars do have high potential CCS, but this cannot be realised partially because 
of their susceptibility to lodging and suckering.  All three cultivars tested, Q117, Q120 
and Q138, are susceptible to lodging in well-grown crops.  It appears that the 
susceptibility of Q120 and Q138 is high in crops yielding more than 70-80 t/ha.  There 
were indications that the ability of the older cultivars Q117 and, to a lesser extent, Q120 to 
respond to N was reduced under the very wet environmental conditions.  This may be 
related to a debilitated root system and be associated with yield decline. 
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The potential reduction in CCS from total lodging was about 10% in all cultivars in these 
trials.  The actual loss in CCS is governed by the actual proportion lodging in the crop and 
was estimated at 0.4 units in crops that had 25% lodging.  This is a hidden cost of which 
growers are generally not aware.  There are no management options that can be 
implemented to minimise this loss.  Severe and multiple lodging events had a negative 
impact on CCS and cane yield in Q120 and Q138, reducing profitability.  The additional 
reduction in CCS in these instances could reach as high as 2.0-3.0 units.  In these 
circumstances, the negative effects of lodging can be reduced if the time between 
harvesting and occurrence of lodging is reduced.  Lodging was less extensive in Q117 and 
it is suggested that lower vigour cultivars like Q117 may offer a more appropriate 
ideotype for the wet tropics because of their lower susceptibility to lodging.  Adoption of 
agronomic practices to improve physical support of the crop is only partially successful in 
reducing the intensity of lodging.  This can only be achieved by the implementation of a 
research program to select cultivars with a low incidence of lodging, while maintaining or 
improving productivity. 
 
Q117, Q120 and Q138 are all representative of the cultivars being grown in the wet 
tropics and demonstrated a high propensity to sucker.  Lodging is not a pre-requisite for 
sucker initiation, as the emergence of suckers was generally first noted under a closed 
canopy.  Suckers have a negative effect on CCS, because they dilute the cane juice 
through their high moisture and low sucrose composition.  It was found that 10% by 
weight of suckers in the cane supply reduced CCS by a little over 1 unit.  The increased 
cane yield from suckers is inflating productivity estimates but not improving profitability.  
It is possible to select against suckering propensity and this has already been introduced 
into the BSES plant-improvement program.  However, research into the relationship 
between suckers and longevity of ratoons is required, because of the potential impact on 
productivity. 
 
 
5.0 OUTPUTS 
 
No new discoveries in methodology or new technology were employed or developed from 
this project. 
 
 
6.0 EXPECTED OUTCOMES 
 
This research has raised questions about current fertiliser practices employed by the 
industry during years of above-average rainfall.  The results indicate that current nitrogen 
recommendations may be too high for fallow-plant crops.  Ratoon rates were also in 
excess of requirements, because crop growth was restricted under the wet conditions and 
nitrogen may have been lost.  The latter is uneconomic and environmentally unsound.  
Rate adjustment and change to a split-application method will have both an economic and 
environmental impact.  Reducing current recommendations would reduce production costs 
by $50-$100 /ha.  The saving would be higher with some current application rates. 
 
Lodging has often been considered advantageous because it was taken as an indication of 
high-yielding crops.  This research has clearly indicated the hidden cost of CCS reduction 
due to lodging that is normally not apparent to growers.  The only time they become 
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aware of the impact of lodging is in the extreme cases.  Lodging is a variable phenomenon 
and can range from 0 to 100% depending on the environmental conditions.  The data did 
suggest that a potential CCS loss of 10% with 100% lodging.  A fairly conservative 
estimate of a reduction $1.25/t in the price of cane was based on a lodging incidence of 
25%.  This would have resulted in an annual loss of $7.5 million within the Tully-
Mossman coastal region during 1998-2000.  The economic impact on cane yield was not 
determined in this study. 
 
This underestimates the cost of lodging, because of its effect on increasing extraneous 
matter in the cane supply with all of its associated costs, eg decreased CCS, increased 
transport and milling costs, sugar quality problems.  Lodging incidence can be managed, 
within certain constraints, by growing the appropriate cultivar and implementation of 
good agronomic practice.  Unfortunately, this problem cannot be resolved satisfactorily 
without future research to select cultivars with a low incidence of lodging. 
 
Suckering is often considered a necessary feature, provided it is not excessive, as it 
suggests good ratooning ability.  This research has assisted in quantifying the impact of 
suckers on productivity and profitability.  Suckers inflate cane yield, but decrease CCS.  It 
has been estimated that suckers would have reduced net grower return by $70/ha during 
the 1998-2000 period.  This would have been an annual loss of $6.2 million to growers 
within the Tully-Mossman region. Again this figure underestimates the full impact of the 
problem because it does not take into account the additional transport and milling costs 
and sugar-quality problems.  Since current cultivars have a high propensity to sucker, this 
problem also requires additional research to select cultivars that do not sucker but have 
good ratooning ability. 
 
 
7.0 FUTURE RESEARCH NEEDS 
 
This research has highlighted the need for improved crop production systems to minimise 
the impact of excess moisture on crop growth.  Some of these aspects are already under 
investigation in the Yield Decline Joint Venture.  These should be assessed to determine if 
they are adequately addressing this issue. 
 
Lodging not only has a negative impact on CCS, but it is also limiting yield potential, 
because the incidence of lodging increases in bigger crops.  If the crop can be maintained 
in an erect habit by selection of a suitable ideotype, gains in both CCS and yield will be 
made.  This would require adoption of suitable agronomic management.  It would also 
require close liaison with the millers, because it is anticipated increased fibre content may 
be a flow-on from this strategy.  This could have economic benefits in the production of 
‘green power’. 
 
Selection methodology in the BSES plant-improvement program has been modified in 
recent years to select against suckering propensity.  This initiative needs to be re-assessed 
to ensure the current methods are adequately addressing this issue.  The impact of this on 
ratoonability and productivity has not been determined and needs to be researched. 
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8.0 RECOMMENDATIONS 
 

• Develop new nitrogen recommendations that are more suitable for growing 
sugarcane under very wet conditions.  The use of climate forecasting should be 
incorporated into these recommendations.  Current nitrogen recommendations are 
probably suitable for use in the wet tropics in ‘drier’ years. 

 
• Develop an extension program to promote modified nitrogen recommendations.  

This also needs to promote BMP practices, ie growing the correct cultivar using 
good agronomic practices.  This should assist in minimising lodging and suckering 
within known constraints. 

 
• The current cropping systems being developed as part of the Yield Decline Joint 

Venture should be assessed to ensure that they are addressing the productivity 
issue associated with cropping under very wet conditions. 

 
• Further develop research programs within the BSES plant-improvement program 

to facilitate selection of cultivars with an erect habit and low propensity to sucker.  
Current selection methodology should continue to be assessed in the short-term to 
ensure the program is addressing these issues within the constraints of existing 
material. 

 
 
9.0 PUBLICATIONS ARISING FROM THE PROJECT 
 
Hurney AP and Berding N. 2000. Impact of suckering and lodging on productivity of 

cultivars in the wet tropics. Proc. Aust. Soc. Sugar Cane Technol. 22:328-333. 
 
Additional papers are planned, one on the overall impact of lodging and suckering on 
productivity, and one on the influence of these parameters on cane-quality components. 
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APPENDIX 1 
 

Cultural, site, sampling and harvest details for nitrogen by cultivar experiments 
 
 
Table 1.1.  Site, cultural and harvest details for the plant crop for the three nitrogen 

by cultivar trials 
 

Parameter Feluga Hewitt Euramo 
Soil series1 Thorpe Bulgun Tully 
Planting date 03/06/97 14/08/97 28/08/97 
Plot size 16.3 m x 15 m 16 m x 15 m 15.7 m x 15 m 
Basal fertiliser2 40P, 90K 40P, 90K 40P, 90K 
N application 134 dap3 97 dap 95 dap 
Sample harvest (SH)   1 
   2 
   3 

11/05/98 (342)3 

20/07/98 (412) 
12/10/98 (496) 

06/05/98 (265) 
13/07/98 (333) 
15/09/98 (397) 

18/05/98 (263) 
27/07/98 (333) 
07/10/98 (405) 

Commercial harvest 12/10/98 (496) 15/09/98 (397) 07/10/98 (405) 
1 After Murtha (1986). 
2  kg P or K/ha. 
3 (dap) = days after planting. 

 
 
 

Table 1.2.  Selected chemical and physical analyses of soils at each nitrogen by 
cultivar trial 

 
Exchangeable cations 

(cmol/kg) Depth 
(cm) pHw 

Ca Mg Na K 

P 
(mg/kg)

Zn 
(mg/kg)

Organic 
C 

(%) 

Total N
(%) 

Clay 
(%) 

Silt 
(%) 

Sand
(%) 

Feluga 
0 - 25 5.85 2.14 0.32 0.04 0.12 59 0.68 1.07 0.07 33 16 51 
25 - 50 5.22 0.62 0.11 0.03 0.05 28 0.81 0.87 0.06 33 16 51 
50 - 75 5.06 0.19 0.05 0.03 0.04 19 0.66 0.56 0.04 25 13 61 
75 - 100 5.04 0.15 0.04 0.03 0.04 23 0.76 0.36 0.03 18 11 71 
Hewitt 
0 - 25 5.64 3.33 0.59 0.05 0.18 267 1.64 3.02 0.21 47 27 26 
25 - 50 5.21 1.19 0.21 0.04 0.05 73 0.84 2.57 0.16 50 28 22 
50 - 75 5.05 0.58 0.15 0.04 0.05 4 0.86 1.10 0.06 56 30 14 
75 - 100 5.20 0.60 0.21 0.04 0.04 3 1.07 0.57 0.04 56 28 16 
Euramo 
0 - 25 5.14 2.08 0.55 0.05 0.15 48 2.04 1.41 0.14 57 30 13 
25 - 50 5.11 1.08 0.27 0.05 0.04 4 1.51 0.83 0.08 57 28 15 
50 - 75 5.29 1.58 0.25 0.07 0.03 2 1.23 0.55 0.05 49 36 15 
75 - 100 5.25 1.33 0.21 0.07 0.03 2 1.14 0.43 0.03 42 33 25 
 
 



 

 

Table 1.3.  Cultural and harvest details for first- and second-ratoon crops at each 
nitrogen by cultivar trial 

 
Parameter Feluga Hewitt Euramo 
First ratoon 
Date ratooned 12/10/98 15/9/98 7/10/98 
Basal fertiliser 110 kg K/ha 110 kg K/ha 110 kg K/ha 
N application 17/11/98 (36)1 16/11/98 (62) 18/11/98 (42) 
Sample harvest (SH)  4 24/3/99 (164) 8/3/99 (175) 29/3/99 (174) 
    5 15/6/99 (247) 31/5/99 (259) 7/6/99 (244) 
    6 26/7/99 (288) 12/7/99 (301) 19/7/99 (286) 
    72 13/9/99 (337) 7/9/99 (358) 20/9/99 (349) 
Second ratoon 
Date ratooned 13/9/99 7/9/99 20/9/99 
Basal fertiliser 100 kg K/ha 100 kg K/ha 100 kg K/ha 
N application 22/10/99 (39)1 21/10/99 (44) 25/10/99 (35) 
Sample harvest (SH)  8 17/4/00 (216) 28/3/00 (202) 3/4/00 (195) 
    9 2/7/00 (292) 19/6/00 (285) 26/6/00 (279) 
   102 10/9/00 (362) 4/9/00 (362) 28/8/00 (342) 

1 (dar) = days after ratooning 
2 Sample and commercial (harvester and weighing machine) harvest on each plot. 
 



 

 

APPENDIX 2 
 

Data tables for the influence of nitrogen application on lodging cane yield, 
CCS and suckering 

 
 

Table 2.1.  Effect of nitrogen on lodging in first- and second-ratoon crops of each 
nitrogen by cultivar trial 

 
Proportion by weight lodged (%) 

Sample harvest1 
Site N 

applied 
(kg/ha) 5 6 7 9 10 

Feluga 0 0 4 1 0 1 
 70 0 2 10 0 3 
 140 0 4 17 0 8 
 210 0 8 13 0 8 
lsd (P = 0.05) - ns 11 - ns 
Prob. N x C2 - 0.86 < 0.01 - ns 
Hewitt 0 4 5 19 4 14 
 70 9 14 27 8 32 
 140 20 20 33 15 41 
 210 24 36 46 23 49 
lsd (P = 0.05) 13 17 ns 10 14 
Prob. N x C 0.19 0.31 0.95 0.27 0.41 
Euramo 0 6 6 5 0 0 
 70 8 22 30 7 9 
 140 32 39 42 19 32 
 210 32 38 46 19 40 
lsd (P = 0.05) 14 16 17 12 14 
Prob. N x C < 0.01 0.10 0.10 0.06 < 0.01 

1 Sample harvest 5,6,7 in first ratoon; 9,10 in second ratoon. 
2 Prob. N x C = probability values attached to the nitrogen x cultivar interaction. 

 
 
 

Table 2.2.  Effect of the nitrogen by cultivar interaction on lodging in the second-
ratoon crop at the Euramo site (SH10) 

 
Proportion by weight lodged (%) N applied 

(kg/ha) Q117 Q120 Q138 
0 0 0 0 
70 0 20 6 
140 0 47 50 
210 18 35 66 

lsd (P = 0.05) 25 
 



 

 

Table 2.3.  Probability values attached to the main effect of nitrogen treatments in 
the analysis of variance for net cane yield (t/ha) and CCS in the plant crops of the 

each nitrogen by cultivar trial 
 

Cane yield (t/ha)1 CCS2 
Sample harvest 

Site 

1 2 3 1 2 3 
Feluga 0.98 0.44 0.14 0.07 0.44 0.59 
Hewitt 0.11 0.74 0.04 0.10 0.79 0.30 
Euramo 0.34 0.29 0.30 0.42 0.15 0.72 
1 Net cane yield = t/ha of stalks 
2 CCS of erect and lodged stalks 

 
 
 

Table 2.4.  Effect of nitrogen application on net cane yield (t/ha) in the first-ratoon 
crops of each nitrogen by cultivar trial 

 
Net cane yield (t/ha)1 

Sample harvest 
Site N applied 

(kg/ha) 
4 5 6 7 

Commercial 
harvest 

Feluga 0 36 61 54 65 61 
 70 47 69 66 77 68 
 140 49 75 71 77 71 
 210 54 69 67 76 67 
lsd (P = 0.05) 6 9 7 8 6 
Prob. N x C2 0.11 0.50 0.09 0.10 0.04 
Hewitt 0 49 67 69 71 73 
 70 56 76 78 73 77 
 140 58 77 82 83 82 
 210 60 85 86 82 81 
lsd (P = 0.05) 8 9 12 ns ns 
Prob. N x C 0.70 0.67 0.22 0.79 0.61 
Euramo 0 49 75 76 77 78 
 70 60 88 86 95 96 
 140 58 93 87 93 93 
 210 56 100 91 90 96 
lsd (P = 0.05) ns 10 10 9 6 
Prob. N x C 0.31 0.93 0.13 0.13 0.16 

1 Net cane yield = t/ha of stalks. 
2 Prob. N x C = probability values attached to the nitrogen x cultivar interaction. 
 



 

 

Table 2.5.  Response in net cane yield of cultivars to applied nitrogen in commercial 
harvest of the first-ratoon crop at Feluga 

 
Net cane yield (t/ha) N applied 

(kg/ha) Q117 Q120 Q138 
0 55 61 66 
70 66 71 69 
140 72 68 74 
210 76 63 63 

lsd (P = 0.05) 11 
 
 
 
Table 2.6.  Effect of nitrogen application on stalk height and number in the first- and 

second-ratoon crops of each nitrogen by cultivar trial 
 

Stalk height (cm) Stalks/m2 Site N applied 
(kg/ha) 1R1 2R1 1R1 2R1 

Feluga 0 104 99 7.64 5.89 
 70 114 106 8.77 6.77 
 140 118 110 9.54 7.29 
 210 118 102 9.36 7.10 
lsd (P = 0.05) 7 8 0.75 0.45 
Probability N x C 0.09 0.20 0.87 0.63 
Hewitt 0 131 126 6.89 6.16 
 70 136 134 7.19 7.27 
 140 139 141 7.81 7.64 
 210 142 140 7.93 7.84 
lsd (P = 0.05) ns 7 0.54 0.51 
Probability N x C 0.78 0.04 0.33 < 0.01 
Euramo 0 125 102 7.74 5.63 
 70 138 128 8.38 7.59 
 140 140 131 8.97 8.13 
 210 142 131 8.98 8.63 
lsd (P < 0.05) 6 9 0.54 0.54 
Probability N x C 0.03 0.18 0.39 0.17 

1 First-ratoon (1R) stalk measurements 8 January 1999; second-ratoon (2R) stalk measurements 12 January 
2000; 1R stalk counts 22-25 February 1999; 2R stalk counts 14-16 February 2000 
 



 

 

Table 2.7.  Effect of nitrogen applied to the second-ratoon crops on net cane yield in 
each nitrogen by cultivar trial 

 
Net cane yield (t/ha)1 

Sample harvest 
Site N applied 

(kg/ha) 
8 9 10 

Commercial 
harvest 

Feluga 0 36 42 45 48 
 70 45 50 53 57 
 140 52 55 58 60 
 210 51 53 57 59 
lsd (P = 0.05) 6 8 7 6 
Probability N x C 0.55 0.70 0.48 0.27 
Hewitt 0 46 58 57 67 
 70 57 75 72 78 
 140 64 79 76 80 
 210 65 83 76 85 
lsd (P = 0.05) 7 9 9 8 
Probability N x C < 0.01 < 0.01 0.15 0.03 
Euramo 0 41 49 49 57 
 70 72 82 86 87 
 140 81 92 91 96 
 210 86 97 92 100 
lsd (P = 0.05) 7 7 10 8 
Probability N x C 0.25 0.04 0.45 0.22 

1 Net cane yield = t/ha of stalks 
 
 
 

Table 2.8.  Response of cultivars to nitrogen in the second-ratoon crop of the 
nitrogen by cultivar trial at the Hewitt site as illustrated by net cane yield for the 

July harvest 
 

Net cane yield (t/ha)1 N applied 
(kg/ha) Q117 Q120 Q138 

0 58 66 49 
70 67 82 75 
140 65 77 95 
210 65 81 103 

lsd (P = 0.05) 16 
1 Net cane yield = t/ha of stalks for the July sample harvest (SH9) at the Hewitt site. 



 

 

Table 2.9.  Effect of nitrogen application on leaf-N content and total N in juice in 
March in the second-ratoon crop in the nitrogen by cultivar trial at the Hewitt site 

 
Leaf N1 (%) Juice N1 (mg/L) N applied 

(kg/ha) Q117 Q120 Q138 Q117 Q120 Q138 Mean 
0 1.68 1.39 1.24 290 274 220 262 
70 1.65 1.44 1.33 321 336 250 303 
140 1.63 1.51 1.38 426 427 329 395 
210 1.69 1.48 1.47 444 442 414 434 

lsd (P = 0.05) 0.132  463 
1 Sampled at March 2000 harvest (SH8). 
2 lsd value for N x C comparisons (Prob N x C = 0.03) 
3 lsd for N comparisons only (Prob N x C = 0.87) 
 
 
 
Table 2.10.  Effect of nitrogen application on temporal change in CCS of erect stalks 

and CCS reduction due to lodging at final harvest in the first- and second-ratoon 
crops of each nitrogen by cultivar trial 

 
CCS stalks1 CCS difference 

due to lodging2 
Sample harvest 

Site N applied 
(kg/ha) 

43 73 84 104 73 104 

Feluga 0 6.2 16.9 8.6 16.5 -0.02 -0.02 
 70 5.3 16.9 8.3 16.5 -0.12 -0.09 
 140 5.7 16.9 8.0 16.4 -0.40 -0.12 
 210 4.9 16.5 8.0 16.1 -0.09 -0.12 
lsd (P = 0.05) 0.7 ns ns ns ns ns 
Hewitt 0 6.8 15.8 8.6 16.1 -0.18 -0.13 
 70 6.4 15.8 8.1 16.4 -0.47 -0.31 
 140 6.1 15.6 7.6 16.3 -0.55 -0.46 
 210 5.8 15.5 7.5 16.4 -0.58 -0.78 
lsd (P = 0.05) ns ns 0.81 ns ns 0.38 
Euramo 0 6.9 16.1 8.8 16.2 -0.02 0.00 
 70 5.8 16.4 9.0 15.9 -0.34 -0.16 
 140 5.3 16.3 8.2 15.9 -0.62 -0.76 
 210 4.9 16.0 8.3 15.7 -0.64 -0.97 
lsd (P = 0.05) 0.8 ns ns ns ns 0.60 

1 CCS of erect stalks. 
2 CCS difference lodging =   weighted CCS (erect(E) + lodged(L) stalks) – CCS erect(E) stalks 
3 First-ratoon sample harvest in March (SH4) and September (SH7) 1999. 
4 Second-ratoon sample harvest in April (SH8) and September (SH10) 2000. 



 

 

Table 2.11.  Effect of nitrogen rate on marginal grower returns per hectare1 in the 
first- and second-ratoon crops of each nitrogen by cultivar trial 

 
Marginal returns ($/ha)2 N applied 

(kg/ha) First ratoon Second ratoon
0 1842 1521 
70 2018 1883 
140 1916 1846 
210 1777 1768 

lsd (P = 0.05) 156 111 
1 Marginal grower return / ha = gross return / ha - (harvesting + N costs). 
2 Based on commercial harvest, tonnes (stalks & suckers) / ha, weighted CCS (stalks + suckers); combined 
across locations. 
 



 

 

APPENDIX 3 
 

Data tables for the effects of cultivar on cane yield, CCS, lodging and suckering 
 
 
Table 3.1.  Net cane yield for each cultivar and location in each crop of the nitrogen 

by cultivar trials 
 

Net cane yield (t/ha)1 

Cultivar Plant First ratoon Second ratoon 
Q117 90 79 65 
Q120 85 78 73 
Q138 104 78 82 

lsd (P = 0.05) 4 ns ns 
Location 

Feluga 94 67 56 
Hewitt 100 78 78 
Euramo 86 91 85 

lsd (P = 0.05) 3 8 7 
1 Net cane yield determined at commercial harvest in each crop class. 

 
 
 
Table 3.2.  Stalk CCS of cultivars across sites in each crop of the nitrogen by cultivar 

trials 
 

CCS stalks1 Cultivar 
Plant First ratoon Second ratoon 

Q117 14.9 16.6 16.3 
Q120 13.3 15.7 15.7 
Q138 13.0 15.3 15.5 

lsd (P = 0.05) 0.6 0.4 0.3 
1 CCS (erect + lodged) stalks at commercial harvest in each crop class. 

 



 

 

Table 3.3.  Effect of cultivar and location on lodging in each crop of the nitrogen by 
cultivar trials 

 
Proportion lodged (%)1 

Cultivar Plant First ratoon Second ratoon 
Q117 51 5 4 
Q120 58 27 32 
Q138 89 40 23 
lsd (P = 0.05) 11 8 6 
Location 
Feluga 70 10 5 
Hewitt 98 31 34 
Euramo 31 31 20 
lsd (P = 0.05) 16 6 11 

1 Percent lodging by weight at commercial harvest. 
 
 
 
Table 3.4.  Effect of cultivar on suckering in the plant, first- and second-ratoon crops 

of the nitrogen by cultivar trials 
 

Proportion of suckers (%)1 Cultivar 
Plant First ratoon Second ratoon 

Q117 7 1 0.5 
Q120 13 4 1 
Q138 17 9 4 
lsd (P = 0.05) 2 1 0.5 

1 Percent suckers by weight across sites at commercial harvest. 
 
 
 
Table 3.5.  Mean net grower return per hectare1 and tonnes sugar per hectare for 

three cultivars grown in each nitrogen by cultivar trial 
 

Site 
Feluga Hewitt Euramo Feluga Hewitt Euramo 

Cultivar 

Net return ($/ha)2 Tonnes sugar/ha3 
Q117 1774 2067 2193 11.0 12.8 13.6 
Q120 1548 1686 2081 10.2 11.6 13.6 
Q138 1562 1858 1999 11.2 13.2 14.2 

1 Net grower return per hectare = (gross return - harvesting costs). 
2 $/ha based on commercial harvest, (stalks + suckers) t/ha, weighted CCS (stalks + suckers), mean of (plant 
+ first + second ratoon). 
3 Tonnes sugar / ha based on commercial harvest, (stalks + suckers) t / ha, weighted CCS (stalks + suckers), 
mean of (plant + first + second ratoon). 



 

 

APPENDIX 4 
 

Data tables for the effects of lodging on CCS and cane yield 
 
 

Table 4.1.  Effect of lodging on cane-quality components in the September harvest1 
of the first-ratoon crops of the nitrogen by cultivar trials 

 
Stalks Variable 

Erect (E) Lodged (L) 
Difference 

(L – E) 
Probability of 

't' statistic 
CCS 15.9 14.3 -1.6 < 0.01 
DMP2 53.8 51.9 -1.9 < 0.01 
% Moisture 68.9 70.6 +1.7 < 0.01 
% Fibre 12.0 11.5 -0.5 < 0.01 
No. samples 78   
1 Combined data across all three sites for the September harvest (SH7). 
2 DMP = percent dry matter pol. 

 
 
Table 4.2.  Correlation (r) values for the relationship between CCS loss and change 

in dry matter pol (DMP) and stalk moisture (%M) due to lodging in plant, first- and 
second-ratoon crops of the nitrogen by cultivar trials.  Probability values for the 

relationships are presented in parentheses. 
 

1CCS EL-E 
Sample harvest 

Relationship 

3a 6b 7b 9c 10c 
2DMP EL-E 0.93 0.94 0.91 0.88 0.88 
 (0.00) (0.00) (0.00) (0.00) (0.00) 
3% M EL-E -0.71 -0.95 -0.87 -0.95 -0.89 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

1 CCS EL-E  = Weighted CCS (erect(E) + lodged(L)) stalks – CCS erect(E) stalks. 
2 DMP EL-E = Dry matter pol (E + L) stalks – dry matter pol (E) stalks. 
3 % M EL-E = % Moisture (E + L) stalks - % moisture (E) stalks. 
a September sample harvest (SH3) in plant crop. 
b July (SH6) and September (SH7) harvest in first-ratoon crop. 
c July (SH9) and September (SH10) harvest in second-ratoon crop. 

 
 
Table 4.3.  Temporal changes in erect and lodged stalk CCS and CCS reduction due 
to lodging in the first- and second-ratoon crops combined across sites of the nitrogen 

by cultivar trials 
 

CCS stalks Crop Sample time N1 

Erect (E) Lodged (L) 
CCS 

difference 
(L –E) 

Probability 
of 't' 

statistic 
July (SH6) 56 14.5 11.9 -2.6 < 0.01 First 

ratoon September (SH7) 78 15.9 14.3 -1.6 < 0.01 
July (SH9) 41 13.3 10.3 -3.0 < 0.01 Second 

ratoon September (SH10) 70 16.0 14.3 -1.7 < 0.01 
1 Number of samples in the combined data across sites from plots where lodging occurred. 



 

 

Table 4.4.  Changes in lodging, and to weighted stalk CCS and CCS reduction due to 
lodging in the first-ratoon crops of each nitrogen by cultivar trial 

 
Proportion lodged (%) Weighted CCS1 CCS difference 

Sample harvest3 
Site Cultivar

6 7 6 7 6 7 
Feluga Q117 0 0 5.5 17.1 0.00 0.00 
 Q120 4 8 15.7 16.8 -0.18 -0.15 
 Q138 6 22 14.4 15.9 -0.20 -0.32 
lsd (P = 0.05) ns 9 0.5 0.5 ns ns 
Hewitt Q117 2 8 14.7 16.1 -0.03 -0.07 
 Q120 24 36 14.0 14.6 -0.46 -0.63 
 Q138 29 49 14.3 14.9 -0.37 -0.64 
lsd (P = 0.05) 15 19 ns 0.7 0.26 0.33 
Euramo Q117 2 8 14.4 16.6 -0.10 -0.09 
 Q120 34 36 13.7 15.7 -1.06 -0.32 
 Q138 42 48 12.8 15.1 -1.15 -0.80 
lsd (P = 0.05) 14 14 0.8 0.9 0.64 ns 

1 Weighted CCS = Weighted CCS (erect (E) + lodged (L) stalks). 
2 CCS difference = Weighted (E + L) stalk CCS - erect stalk CCS. 
3 Sample harvest in July (SH6) and September (SH7) 1999. 
 
 
 
Table 4.5.  Changes in lodging, and to weighted stalk CCS and net cane yield in the 

plant crops of each nitrogen by cultivar trial 
 

Proportion lodged (%) Weighted CCS1 Net cane yield (t/ha)2 
Sample harvest3 

Site Cultivar 

2 3 2 3 2 3 
Feluga Q117 0 38 13.8 14.9 85 87 
 Q120 3 72 13.8 12.6 93 84 
 Q138 35 100 12.5 11.6 102 98 
lsd (P = 0.05) 19 26 0.6 1.2 9 7 
Hewitt Q117 0 94 13.8 15.0 105 105 
 Q120 2 100 13.8 12.3 81 88 
 Q138 54 100 13.5 12.6 121 119 
lsd (P = 0.05) 21 ns ns 1.2 7 9 
Euramo Q117 0 22 12.8 15.0 72 78 
 Q120 0 3 13.4 15.1 76 77 
 Q138 0 68 12.1 14.7 90 91 
lsd (P = 0.05) - 19 0.5 ns 7 7 

1 Weighted CCS = Weighted CCS (E + L) stalks. 
2 Net cane yield = tonnes stalks / ha. 
3 Sample harvest in July (SH2) and September / October (SH3) 1998. 



 

 

Table 4.6.  Net grower return per hectare1 based on strategic harvest of lodged crops 
of three cultivars in plant crops of each nitrogen by cultivar trial 

 
Net return ($/ha)2 Site Cultivar 

July harvest (SH2) September/October 
harvest (SH3) 

Feluga Q117 1733 2030 
 Q120 1904 1435 
 Q138 1726 1442 
Hewitt Q117 2158 2485 
 Q120 1675 1452 
 Q138 2391 2090 
Euramo Q117 1269 1866 
 Q120 1485 1836 
 Q138 1430 2096 

1 Net grower return per hectare = gross returns - harvesting costs 
2 $/ha based on SH2 & SH3, stalks (erect + lodged) t/ha, weighted CCS (erect + lodged) stalks 



 

 

APPENDIX 5 
 

Data tables for the effects of suckers on cane yield and CCS 
 
 
Table 5.1.  Changes in sucker content and their effect on cane yield of three cultivars 

in the plant crops of each nitrogen by cultivar trial 
 

Proportion of 
suckers (%) 

Commercial harvest (t/ha) Site Cultivar 

SH2 SH3 Sucker yield1 Net yield2 Gross yield3 
Feluga Q117 2.2 8.8 9 89 97 
 Q120 2.4 8.0 8 89 96 
 Q138 3.3 14.2 17 104 121 
lsd (P = 0.05) ns 3.0 4 6 7 
Hewitt Q117 0.4 1.5 2 99 101 
 Q120 1.8 8.9 8 87 95 
 Q138 1.0 10.1 13 115 128 
lsd (P = 0.05) 0.9 2.9 3 7 6 
Euramo Q117 3.4 11.4 10 83 93 
 Q120 10.3 21.4 23 80 103 
 Q138 11.4 26.3 34 96 130 
lsd (P = 0.05) 2.5 3.8 5 6 7 
1 Sucker yield = tonnes suckers/ha. 
2 Net yield = tonnes stalks/ha. 
3 Gross yield = tonnes (stalks + suckers)/ha. 

 
 

Table 5.2.  Cane-quality components for suckers and stalks sampled in 
September/October in the plant, first- and second-ratoon crops of the nitrogen by 

cultivar trials 
 

Plant1 First ratoon1 Second ratoon1 Variable 
Sucker Stalk2 Sucker Stalk Sucker Stalk 

CCS - mean 1.7 13.7 0.2 16.2 0.9 16.2 
 - min -1.9 8.0 -1.3 11.1 -0.8 13.4 
 - max 8.7 16.1 4.1 17.9 3.9 17.4 
DMP - mean 21 51 13 55 15 55 
 - min 4 37 5 41 8 49 
 - max 43 57 29 62 29 61 
%M3 - mean 84 71 83 69 81 69 
 - min 77 68 78 67 76 66 
 - max 89 75 86 72 85 72 
%Fibre - mean 8.7 11.9 10.7 11.8 11.8 12.1 
 - min 6.9 10.3 10.1 8.9 9.3 9.3 
 - max 11.2 13.8 13.9 14.1 15.2 14.8 
Number of samples 139 122 118 

1 Sampled at SH3, SH7 and SH10 in the plant, first- and second-ratoon crops, respectively. 
2 Stalk = weighted stalk (erect + lodged) values. 
3 % M = percent moisture. 



 

 

Table 5.3.  Reduction in CCS due to the presence of suckers in the cane sample at the 
September harvest of each nitrogen by cultivar trial.  Percent sucker1 values are 

given in parentheses 
 

CCS difference2 
Plant First ratoon Second ratoon 

Site Cultivar 

SH33 SH73 SH103 
Feluga Q117 -1.3 (8.8)3 -0.12 (0.7) -0.03 (0.2) 
 Q120 -0.9 (8.0) -0.23 (1.3) -0.07 (0.5) 
 Q138 -1.5 (14.2) -0.87 (5.5) -0.31 (2.0) 
lsd (P = 0.05) 0.4 (3.0) 0.17 (1.0) 0.08 (0.5) 
Hewitt Q117 -0.2 (1.5) -0.20 (1.2) -0.10 (0.7) 
 Q120 -1.0 (8.9) -0.94 (6.9) -0.17 (1.2) 
 Q138 -1.4 (10.1) -1.36 (9.2) -0.71 (4.7) 
lsd (P = 0.05) 0.4 (2.9) 0.30 (2.3) 0.16 (1.0) 
Euramo Q117 -1.2 (11.4) -0.12 (0.7) -0.11 (0.6) 
 Q120 -2.2 (21.4) -0.72 (4.9) -0.32 (2.3) 
 Q138 -2.5 (26.3) -1.83 (13.4) -0.75 (5.5) 
lsd P = 0.05) 0.5 (3.8) 0.22 (1.6) 0.18 (1.2) 

1 ( ) = % suckers by weight. 
2 CCS difference = weighted CCS (erect + lodged stalks + suckers) - weighted CCS (erect + lodged) stalks. 
3 SH3, SH7, SH10 = Harvested September/October 1998, September 1999, September 2000, respectively. 
 
 
 

Table 5.4.  Regression statistics for the relationship between percent suckers and 
reduction in CCS due to the presence of suckers in the cane sample in the plant, 

first- and second-ratoon crops of the nitrogen by cultivar trials 
 

Sample b R2 Probability N 
Plant 
July (SH2) -0.111a 0.97 < 0.01 144b 

September (SH3) -0.106 0.81 < 0.01 144 
First ratoon 
July (SH6) -0.123 0.96 < 0.01 144 
September (SH7) -0.139 0.95 < 0.01 144 
Second ratoon 
September (SH10) -0.144 0.98 < 0.01 144 
ab = regression co-efficient. 
b N = number of samples 


