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1. Disclaimer 

Yield and quality results presented in this report are based on data provided by industry 

participants.  To ensure the confidentiality of raw data collected, this report includes group 

averages only.  Figures presented are based on summary statistics using underlying data that are 

not included in this report.  

The findings from this data are intended to be indicative rather than prescriptive.  While every care 

has been taken to ensure the validity of information collected and analyses produced, neither the 

Department of Agriculture and Fisheries Queensland nor any of its project partners or persons 

acting on its behalf, makes any promise, representation, warranty or undertaking in relation to the 

appropriateness of findings in this report. 

Horticulture Innovation Australia Limited (HIA Ltd), Department of Agriculture and Fisheries 

Queensland, University of Southern Queensland and New South Wales Department of Primary 

Industries make no representations and expressly disclaim all warranties (to the extent permitted 

by law) about the accuracy, completeness, or currency of information in this report. 

Users of this report should take independent action to confirm any information in this report before 

relying on that information in any way. 

Reliance on any information provided by HIA Ltd is entirely at your own risk. HIA Ltd is not 

responsible for, and will not be liable for, any loss, damage, claim, expense, cost (including legal 

costs) or other liability arising in any way (including from HIA Ltd or any other person’s negligence 

or otherwise) from your use or non-use of the report or from reliance on information contained in 

the report or that HIA Ltd provides to you by any other means. 
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3. Summary 

This report summarises the findings of the latest round of on-farm benchmarking conducted as 

part of the MC09001 project “Improving farm productivity and competitiveness in the Australian 

macadamia industry”.  The benchmarking study now covers the six production seasons from 2009 

to 2014. 

Variation in yield per hectare has a major bearing on farm profitability. The “On-farm economic 

analysis in the Australian macadamia industry” project (MC03023) found a very strong correlation 

between farm productivity and profitability. 

The focus of the study has been on analysing, comparing and reporting yield and quality results.  

This is consistent with the key objective from the Macadamia Industry Strategic Investment Plan 

for 2014 to 2019 to “sustainably increase the productivity of Australian macadamia farms”. 

Benchmarking was expanded in 2014 to also cover an analysis of macadamia farming costs of 

production.  The results of the costs of production study are covered in a separate report. 
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All farms less than 50 hectares had greater average yields of NIS, saleable kernel and total kernel 

per bearing hectare in 2014 compared to the average of the six years from 2009 to 2014. Farms 

larger than 50 hectares had similar average yields per hectare in 2014 compared to the averages 

from 2009 to 2014.  Most of the farms larger than 100 hectares are in the Central Queensland 

region.  

Farms less than 20 hectares had a higher relative representation in the benchmarking sample 

amongst the top 25% and bottom 25% for NIS and saleable kernel tonnes per hectare. Farms 

larger than 30 hectares had a higher relative representation amongst the middle 50% for NIS and 

saleable kernel tonnes per hectare. 

Farms between 20 and 30 hectares had a significantly higher average NIS tonnes per bearing 

hectare than farms in all the other farm size categories and a significantly higher average saleable 

and total kernel per bearing hectare than farms between 10 and 20 hectares and farms larger than 

50 hectares.  The farms between 50 and 100 hectares had a significantly lower average NIS and 

saleable and total kernel tonnes per bearing hectare than farms less than 50 hectares.   

Figure 3.7-1 shows ranking trends for farms in the different size categories for tonnes of saleable 

kernel per hectare. Each bar in the chart represents the average yield per hectare from an 

individual farm over the six seasons from 2009 to 2014.  

The farms are grouped by size with the largest farms represented by the dark blue bars on the left 

of the chart and the smallest farms represented by the pale blue bars on the right.  The red line 

represents the smoothed moving average of the 20 previous bars to the left of the chart.    

 

Figure 3.7-1: 20 point moving average for saleable kernel per bearing hectare for different farm size                          
categories for 2009 to 2014  

 

Figure 3.7-2 shows the differences in the reject analysis results between the different farm size 

categories over the six seasons from 2009 to 2014. 

Brown centres represent a significantly greater level of reject amongst larger farms and insect 

damage represents a significantly greater level of reject amongst smaller farms. 

Brown centres was the major reject category amongst larger farms over the six years of the 

benchmarking study from 2009 to 2014. The grower surveys from the “Macadamia kernel quality: 
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There were also significant differences in the quality parameter results between the farm size 

categories over the six seasons from 2009 to 2014: 

• Farms between 10 and 20 hectares had a significantly higher average SKR than farms 

between 20 and 30 hectares and larger than 50 hectares.   

• Farms between 10 and 20 hectares had a significantly higher average PKR than farms 

larger than 100 hectares. 

• Larger farms had a significantly lower average CKR and significantly higher average RKR 

than smaller farms. 

• Smaller farms had a significantly higher average level of rejects due to insect damage than 

larger farms. 

• Larger farms had a significantly higher average level of rejects due to mould and brown 

centres than smaller farms. 

• Farms between 30 and 50 hectares had a significantly lower average level of rejects due to 

immaturity than farms less than 20 hectares.  

• Larger farms had a significantly lower average NIS MC than smaller farms. 
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discolouration, brown centres and germination in 2014. 

Non-irrigated farms had a significantly higher average CKR, NIS MC and percentage whole 

kernels and a significantly lower average PKR than irrigated farms over the six seasons from 2009 

to 2014. There were no significant differences between the irrigated and non-irrigated farms for 

average SKR and RKR.  Irrigated farms had a significantly higher average level of rejects due to 

discolouration and brown centres and non-irrigated farms had a significantly higher average level 

of rejects due to insect damage, immaturity and germination from 2009 to 2014. 
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Both owner managed and non-owner managed farms had a higher average SKR, PKR, CKR and 

percentage of whole kernels and a lower average RKR and NIS MC in 2014 than the average from 

2009 to 2014.  Owner managed farms had a higher average level of rejects due to mould and 

immaturity and a lower average level due to insect damage, discolouration, brown centres and 

germination in 2014 compared to the average from 2009 to 2014.  Non-owner managed farms had 

a higher average level of rejects due to mould, insect damage and germination and a lower 

average level due to discolouration, brown centres and immaturity in 2014 compared to the 

average from 2009 to 2014. 

Owner managed farms had a significantly higher average PKR and NIS MC and significantly lower 

average CKR than non-owner managed farms over the six seasons from 2009 to 2014.  There 

were no significant differences between owner managed and non-owner managed farms for 

average SKR, RKR or percentage of whole kernels.  Owner managed farms had a higher average 

level of rejects due to insect damage, immaturity and germination and non-owner managed farms 

had a higher average level of rejects of rejects due to discolouration and brown centres. 
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4. Background 

Benchmarking is a management tool widely used in agricultural industries.  It assists individual 

businesses to compare their results with similar operations and with industry best practice and to 

analyse where and how they can improve their performance.   

This benchmarking builds on the results of the macadamia productivity groups.  The continuing 

facilitation of the network of productivity groups provides an opportunity for Australian macadamia 

owners and managers to compare and analyse their farm practices and results.  The 

benchmarking enables an increased number of owners and managers to compare their results 

with those from farms with a similar location, size, tree age, irrigation status and management 

structure.   

The benchmarking also builds on the results of the “On-farm economic analysis in the Australian 

macadamia industry” project (MC03023). This project provided a detailed analysis of the revenue, 

expenses, profit and production from a cross section of 41 farms for four years from 2003 to 2006.  

It also builds on the results of the “Macadamia cash flow analysis 2003 to 2006, including 

estimates for 2008 and 2009” which analysed cash flows for a cross section of Australian farms.  

With guidance from the project industry steering group, the focus of the benchmarking to-date has 

been on analysing and reporting yield and quality results.  Increasing farm productivity is also a 

major initiative of the Australian Macadamia Society. 

The focus of the benchmarking was expanded in 2014 to cover a comparison and analysis of 

macadamia farming costs of production.  The results of the study of costs of production are 

covered in a separate report. 

Farm details and production data for 2014 were collected from 265 bearing farms.  Most of these 

farms had also supplied production data during previous benchmarking rounds.  These farms 

represented approximately 55% of the Australian macadamia industry by planted area and 

production.  They also represented a cross section of farms in the Australian macadamia industry 

for location, farm size, tree age, irrigation status and management structures. 

Organic farms were also identified during the data collection following the 2013 and 2014 harvest 

seasons.  This enabled a comparison of the yield and quality results between the organic farms 

and those farms using conventional farming methods.  

Information was collected directly from macadamia owners and managers. Production data was 

also collected from macadamia processors with the owner’s or manager’s consent.  Businesses 

received confidential individual reports for each of the farms for which data was submitted.  The 

reports were also provided to nominated processors only with the signed consent of the owner or 

manager who supplied the data.  As individual data is strictly confidential, only summary results 

are reported in this study. 

The benchmarking study has identified major differences in yield and quality results between the 

seasons from 2009 to 2014, the major production regions, farm size and tree age categories, farm 

management structures and farm irrigation status.  This information is important for the Australian 

macadamia industry for its strategic planning. 

This report includes a range of descriptive and statistical data analyses. All averages contained in 

this report are unweighted (i.e. arithmetic means), except where otherwise specified.  An 

unweighted mean implies that each farm in the data sample exerts equal influence on the average.  

In other words, the data for 10 hectare farms will have just as much influence on regional or 

seasonal averages as that of 200 hectare farms. 

By comparison, weighted averages are calculated by dividing the total volume by the total bearing 

hectares in each sample (e.g. the total volume of saleable kernel divided by the total bearing 



hectares for a region for a particular year). This means that larger farms will have more influence 

on the weighted averages than smaller farms. This is important for comparing results on a whole 

industry or whole region basis.    

  



5. Materials and methods 

The following section details the processes used for collection and handling of data for the 

production of benchmark reports.  It also explains the methodologies used and assumptions 

associated with analysis and reporting of that data. 

 

5.1 Data collection 

A project industry steering group provides guidance and direction to the project team.  The group 

comprises key members of the Australian macadamia industry. The steering group met with the 

project team at the start of the project and continues to meet annually with the project team to 

review and validate methodology and results. 

The project industry steering group members are: 

• Kim Wilson, farm manager and consultant, Clunes, NSW 

• Andrew Starkey, macadamia grower, Brooklet, NSW 

• Chris Searle, processor grower services officer, Bundaberg, Qld 

• Lindsay Bryen, macadamia grower and farm manager, Clunes, NSW 

• Jolyon Burnett, CEO of  the Australian Macadamia Society, Lismore, NSW 

The project industry steering group determined that kernel yield and quality were initially the major 

priorities to address in the on-farm benchmarking.  Improving Australian macadamia farm 

productivity is a major initiative of the Australian Macadamia Society.  It has also since been 

agreed with the steering group to expand the scope of the benchmarking to include a comparison 

of farm costs of production. 

In 2013 the project team was requested by organic growers within the macadamia industry to 

separately benchmark yield and quality results for organic farms.  For the purposes of 

benchmarking, organic macadamia farms are defined as those that are certified as being organic 

or as being in transition to certification by an organic farming regulatory organisation.  Sufficient 

numbers of organic farms participated following the 2014 season to enable statistical analysis of 

the yield and quality results from these farms compared to the results from farms using 

conventional farming methods.  

Farm details and 2014 production data were collected from 265 bearing farms.  Most of these 

farms had also supplied production data for previous rounds of benchmarking.  These farms 

represented approximately 55% of the Australian macadamia industry by planted area and 

production based on Australian Macadamia Society statistics.  They also represented a cross 

section of farms in the Australian macadamia industry for location, farm size, tree age and 

management systems. 

Farm information included tree planting numbers, ages, areas and also varieties where this 

information was available.  Production information included summary consignment data for each 

season available, including information about the tonnage of NIS consigned, premium, commercial 

and reject kernel recovery, reject analysis, moisture content and percentage of whole kernel. 

The information was collected directly from macadamia owners and managers by project team 

members.  Production data was also collected from macadamia processors with the owner’s or 

manager’s consent.  All major Australian macadamia processors were visited or contacted directly 

to gain their support.  The project team is very grateful for the cooperation of all the major 

Australian macadamia processors with the data collection. Some of the processors very actively 



encouraged their grower suppliers to participate. 

The collected farm, yield and quality data were entered into a database built specifically for the 

benchmarking study.  The database was also designed to analyse agronomic and economic data 

to be collected in subsequent benchmarking rounds. 

Owners and farm managers received confidential individual reports for each of the farms for which 

data was submitted.  The reports were also provided to nominated processors only when signed 

consent to provide the reports was received by the owner or manager who supplied the data.  The 

reports included: 

• A summary table and bar charts comparing how their farm performed against a range of 

averages for yield and nut quality. 

• Charts ranking the performance of their farm against others in the sample. 

• Stacked bar charts comparing their farm’s reject analysis with other farms in the survey 

sample. 

• A chart showing production trends for their farm for multiple seasons. 

 

5.2 Data analysis 

The focus of the benchmarking to-date has been on analysing and comparing farm yield and 

quality results.   

Yield parameters compared within the benchmarking include nut-in-shell (NIS), saleable kernel 

and total kernel per bearing hectare.  Saleable kernel includes both premium grade kernel and 

commercial grade kernel.  Saleable kernel is used as the key indicator of yield within the 

benchmarking as it is the main factor in determining the relative price of NIS received. 

Quality parameters compared within the benchmarking include: 

• Saleable Kernel Recovery (SKR) – This includes both premium and commercial kernel 

recovery. 

• Premium Kernel Recovery (PKR) 

• Commercial Kernel Recovery (CKR) 

• Reject Kernel Recovery (RKR) 

• The percentage of rejects due to insect damage, mould, discolouration, brown centres, 

immaturity and germination. 

• Nut-in-shell moisture content (NIS MC) 

• The percentage of whole kernels 

 

Not all the processors provide data to their grower suppliers for each of these parameters.  Some 

processors also use different terminology to describe some of these parameters.  Some 

processors also include other reject categories that are not included in the benchmarking.  

Farms within the benchmarking sample are categorised to enable comparisons of yield and quality 

parameters.  These categories include: 

• Production season 

• Production region 

• Tree age (weighted average) 

• Farm size (based on the area of bearing trees) 

• Planting density (weighted average) 



• Irrigated or non-irrigated  

• Owner managed or non-owner managed  

• Organic or non-organic 

 

Percentiles 

A percentile is a statistical measure indicating the value below which a given percentage of 

observations in a sample fall.  For example, the 25
th
 percentile in a data sample is the value below 

which 25% of the observations may be found.  The 25
th
 percentile is also known as the first 

quartile.  Percentiles have been included in this report to identify differences between the top 25%, 

middle 50% and lower 25% of farms or farm years. 

For ease of understanding and to minimise skewing due to individual farm results, percentile 

groups used in this report are based on relatively uniform sample sizes.  An iterative algorithm has 

been used to derive these percentile groups.  The following example shows how this process 

works on a 100 point data sample: 

1. The sample is ranked according to a dependent variable such as tonnes of saleable kernel 

per bearing hectare. 

2. A marker is placed on the 25th data point and its value is identified. 

3. Adjoining points in both directions within the sample are iteratively compared with the 

current marker point to determine the nearest data point whose value is different to the 

current marker. 

4. If required, the marker is moved to reflect the closest unique data value (i.e. its value is 

different to at least one adjoining point).  This becomes the cut point for the 75th percentile. 

The above process is repeated on the 75
th
 data point to determine a similar unique cut point for 

the 25
th
 percentile.  Values that fall above the cut point for the 75

th
 percentile are grouped to form 

the top 25% and those that fall below the 25
th
 percentile form the bottom 25%.  The remainder of 

values represent the middle 50%.  As a result, the number of data points in each quartile is not 

always the same. 

 



Weighted and unweighted averages 

Weighted averages are calculated by dividing the total amount by the bearing hectares in each 

sample (e.g. the total weight of saleable kernel divided by the total bearing hectares for a region 

for a particular year).  

This means that larger farms will have more influence on a weighted average than smaller farms. 

This is important for comparing results and trends on a whole industry or a whole region basis. 

This analysis provides a different perspective to the unweighted averages (i.e. arithmetic means) 

which are used in most of the descriptive and statistical analyses throughout this report.  

Unweighted averages imply that each farm in the data sample exerts equal influence on the 

average.  In other words, the data for a 10 hectare farm will have just as much effect on the 

average as that of a 200 hectare farm.   

 

Cross tabulations 

A cross-tabulation is a categorical analysis that provides an overview of how two or more variables 

are interrelated using a tabular layout.  The cells in the table contain the frequencies of the 

corresponding pairs of values of the selected variables as well as the percentage of the total. In 

statistical terms, it is a joint distribution between two or more discrete categorical variables such as 

irrigation and management style.  If there are a disproportionately large or small number of cases 

in a particular cell then this indicates there may be an interaction between these two variables.  

For example, we may want to know what proportion of owner managed farms have irrigation.  

Alternatively we may also want to know how many non-irrigated farms are non-owner managed. 

These analyses are used to present findings for a range of measures including NIS tonnes per 

hectare, saleable kernel tonnes per hectare, saleable kernel recovery, premium kernel recovery, 

commercial kernel recovery and reject kernel recovery.  This is typically presented for the top 25%, 

middle 50% and bottom 25% of farms for all seasons with respect to categories such as irrigation 

status, ownership/management status, farm region and farm size.  See the percentiles section 

above for more information about the percentile methodology used in this report. 

The term farm year is used throughout this report.  A farm year describes the records for an 

individual farm for a given year.  For example, records from 200 farms over 5 years equates to 

1000 farm years. 

 

  



Correlations 

Correlation is a measure of the interdependence of two random variables. The coefficient of 

correlation ranges in value from -1 indicating perfect negative correlation to +1 indicating positive 

correlation, with 0 representing no correlation. Correlation is a directional measure of the 

interdependence between two variables. The strength of the correlation is measured by the 

significance level as well as the value of the correlation coefficient.  A significance level of less 

than 10% (0.10 or less) indicates that there is a significant correlation between two variables. A 

positive or negative correlation coefficient then indicates the direction of that relationship.  

 

Analysis of variance 

The statistical technique known as Least Significant Difference (LSD), a post hoc analysis of 

variance (ANOVA) test, is used in the benchmarking analysis.  This technique is used to analyse 

whether two samples (e.g. two seasons) for a particular variable (e.g. NIS tonnes per hectare) are 

significantly different. 

When examining the significance level of the comparisons, any value less than 0.10 

(p<0.1) indicates a significant difference at the 10 percent level.  The mean difference 

tells us the directional nature of the relationship between any two variables. If the mean 

difference for sample 1 minus sample 2 is negative for a particular variable and the 

difference is significant, then the variable from sample 1 is significantly less than the 

variable from sample 2. For example in table 6.3-1, we can see that for 2009 minus 2013 

for NIS tonnes per hectare, there is a mean difference of 0.74, which is significant at 0.00 

(less than 0.01). This means that farms in the survey sample in 2009 yielded significantly 

greater average tonnes of NIS per hectare than farms in 2013. 

 

 

 

 

 

 

 

 

 

 



6. Analysis results 

This section includes major findings from analysis of industry on-farm data spanning six production 

seasons (2009-2014).  Results are categorised by season, region, tree age, farm size, planting 

density, irrigation status, management structure and farming method. A separate analysis of the top 

20 farms is also presented. 

 

6.1 Results for all farms 

This section provides results as they apply to the whole benchmark sample in the latest season 

compared to the results for all six seasons from 2009 to 2014. 

Sample description 

Planting details and 2014 production data were collected from 265 bearing farms.  Most of these 

farms also provided data during previous rounds of benchmarking. The following is a summary of the 

benchmarking participation to date:  

Seasons 

Table 6.1-1 shows the number of bearing farms, the average planted and bearing hectares and the 

cumulative farm year total for each year of the benchmarking. A farm year describes the records for 

an individual farm for a given year.  For example, records from 200 farms over 6 years equates to 

1200 farm years. 

• The number of participating farms has increased in each round of benchmarking, from 178 in 

2009 to 265 in 2014.  Farms on which planted trees were less than five years of age were not 

regarded as bearing within the benchmarking study.  Although some farms do harvest nuts 

from 4 year old trees these are usually small amounts and not considered commercial 

quantities. 

• There was a total of 1324 farm years involved in the benchmarking over the six years from 

2009 to 2014. 

• The 265 bearing farms that participated in 2014 represented approximately 55% of the 

Australian macadamia industry by both planted area and production in that year.   

• The average tree area of participating farms in 2014 was 38.04 planted hectares and 37.08 

bearing hectares. Average planted and bearing hectares varied slightly in each of the six years 

of the benchmarking study depending on the composition of the participating farms. 



Year Bearing farms 
Average planted 

hectares 

Average bearing 

hectares 

Cumulative 

farm year total 

2009 178 38.54 32.56 178 

2010 184 38.54 34.72 362 

2011 192 40.32 36.16 554 

2012 243 36.53 34.73 797 

2013 262 37.32 36.15 1059 

2014 265 38.04 37.08 1324 

Table 6.1-1:   Annual summary of bearing farms for the 2009 to 2014 seasons 

 

Regions 

Participating farms were categorised into four major production regions as shown in table 6.1-2.  The 

table also lists the major production districts that are included in those regions. 

 

Region Major production districts 

Central Queensland (CQ) 
Bundaberg, Childers, Mackay, 

Emerald and Rockhampton 

South East Queensland (SEQ) 
Glasshouse Mountains, Sunshine 

Coast, Gympie, and Maryborough 

Northern Rivers of New South Wales (NRNSW) 
Alstonville, Lismore, Dunoon and 

Bangalow  

Mid North Coast of New South Wales (MNNSW) Nambucca and Yarrahapinni 

Table 6.1-2:   Production regions and localities 
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CQ 
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Irrigation status 

Table 6.1-4 provides a comparison of farm sizes between irrigated and non-irrigated farms for 2014 

and for all years from 2009 to 2014. The term farm year is used in this analysis.  A farm year 

describes the records for an individual farm for a given year.  For example, records from 200 farms for 

six years give 1200 farm years. 

The majority of farms and farm years in the benchmarking sample are non-irrigated.  This is a similar 

profile across the broader Australian macadamia industry. 

The irrigated farms are on average larger than the non-irrigated farms.  Most of the irrigated farms in 

the benchmarking survey are in the Bundaberg district, other parts of the Central Queensland region 

and also in the drier production areas of South East Queensland. 

 

Irrigation status 2014 2009-2014 

Irrigated 
Hectares 75.07 70.95 

Farm years 72 353 

Non-irrigated 
Hectares 22.90 22.47 

Farm years 193 971 

Table 6.1-4: Comparison of farm sizes (in hectares) by irrigation status for 2014 and for all years from             
2009 to 2014    

                    
 



Management structure 

Table 6.1-5 provides a comparison of farm sizes between owner managed vs. non-owner 

managed farms and farm years for 2014 and for all years from 2009 to 2014.  

The majority of farms and farm years in the benchmarking sample are owner managed.  This is a 

similar profile to the broader Australian macadamia industry.     

The non-owner managed farms were on average larger (70.56 hectares in 2014) than the owner 

managed farms (23.86 hectares in 2014).  Many of the non-owner managed farms in the 

benchmarking survey are in the Bundaberg district and other parts of the Central Queensland 

region. 

 

Management structure 2014 2009-2014 

Owner 

managed 

Hectares 23.86 21.80 

Farm years 190 933 

Non-owner 

managed 

Hectares 70.56 67.84 

Farm years 75 391 

Table 6.1-5: Comparison of farm sizes (in hectares) by management structure for 2014 and for all years 
from 2009 to 2014 



Organic farms 

Table 6.1-6 provides a comparison of farm size between organic farms and non-organic farms for 

2014 and for all years from 2009 to 2014.   

There were only 8 farms identified as organic compared with 257 non-organic farms amongst the 

265 participating bearing farms in 2014.  Similarly, there were only 14 organic farm years 

compared to 1310 non-organic farm years in the 1324 farm years from 2009 to 2014.  All the 

organic farm years were from 2013 and 2014. 

The organic farms were on average much smaller (11.23 hectares in 2014) than the non-organic 

farms (37.88 hectares in 2014).  All of the organic farms in the benchmarking survey were from the 

Mid North Coast and Northern Rivers regions of New South Wales.   

  

Organic status 2014 2009-2014 

Organic 
Hectares 11.23 11.56 

Farm years 8 14 

Non-organic 
Hectares 37.88 35.65 

Farm years 257 1310 

Table 6.1-6: Comparison of farm sizes (in hectares) by organic status for 2014 and for all years from          
2009 to 2014     
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CKR is negatively correlated with NIS tonnes per hectare and PKR.  CKR is positively correlated 

with SKR, RKR and also NIS MC.  This means that farms that produce more NIS per hectare, 

farms with a higher average PKR and lower average RKR, and farms with lower average NIS MC 

tend to have a lower average CKR.   

In table 6.1-8, the number of bearing hectares is positively correlated with the RKR and the level of 

rejects due to mould and brown centres and negatively correlated with the SKR and the level of 

rejects due to insect damage, and NIS MC. This means that larger farms tend to have a higher 

average RKR and a lower average SKR, a higher average level of rejects due to mould and brown 

centres, a lower average level of rejects due to insect damage and a lower average NIS MC.  

Many of the larger farms are based in the Central Queensland region where the climate tends to 

be drier during the harvest season, contributing to the lower average NIS MC. 

Some of the other important kernel quality correlations include: 

• SKR is positively correlated with PKR and CKR (SKR is equivalent to the sum of PKR and 

CKR). 

• RKR is positively correlated with all of the reject analysis categories.  This means that as 

each of the reject analysis categories tends to increase, the RKR tends to increase. 

• PKR is negatively correlated with all of the reject analysis categories and with RKR.  This 

means that as the RKR and each of the reject analysis categories tends to increase, PKR 

tends to decrease.  SKR is also negatively correlated with all of the reject analysis 

categories except for germination. 

• CKR is positively correlated with RKR and with insect damage and germination but not with 

any of the other reject analysis categories.  This means that farms with a higher average 

CKR also tend to have a higher average RKR and a higher average level of rejects due to 

insect damage and germination. 

• NIS MC is positively correlated with insect damage and immaturity and negatively correlated 

with mould, discolouration and brown centres.  This means that farms with a higher average 

NIS MC tend to have a higher average level of rejects due to insect damage and immaturity 

but a lower average level of rejects due to mould, discolouration and brown centres.  

• The level of rejects due to insect damage is positively correlated with the level of rejects due 

to mould, discolouration and germination and negatively correlated with the level of rejects 

due to brown centres.  This means that farms with a higher average level of rejects due to 

insect damage also tend to have a higher average level of rejects due to mould, 

discolouration and germination and lower average levels of rejects due to brown centres. 

• The level of rejects due to brown centres was positively correlated with the level of rejects 

due to mould and discolouration and negatively correlated with the level of rejects due to 

insect damage. 
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Saleable 

kernel 

tonnes/ha 

Pearson 

Correlation 
0.98 

     

Sig. (2-tailed) 
0.00*** 

     

N 
1324 

     

Saleable KR 

% 

Pearson 

Correlation 
0.18 0.35 

    

Sig. (2-tailed) 
0.00*** 0.00*** 

    

N 
1316 1316 

    

Premium 

KR % 

Pearson 

Correlation 
0.98 0.99 0.33 

   

Sig. (2-tailed) 
0.00*** 0.00*** 0.00*** 

   

N 
1316 1316 1316 

   

Reject KR 

% 

Pearson 

Correlation 
-0.27 -0.31 -0.42 -0.32 

  

Sig. (2-tailed) 
0.00*** 0.00*** 0.00*** 0.00*** 

  

N 
1316 1316 1316 1316 

  

Commercial 

KR % 

Pearson 

Correlation 
-0.08 -0.02 0.22 -0.13 0.09 

 

Sig. (2-tailed) 
0.00*** 0.40 0.00*** 0.00*** 0.00*** 

 

N 
1316 1316 1316 1316 1316 

 

Moisture 

content % 

Pearson 

Correlation 
0.14 0.13 -0.03 -0.10 0.01 0.30 

Sig. (2-tailed) 
0.00*** 0.00*** 0.28 0.00*** 0.79 0.00*** 

N 
1038 1038 1038 1038 1038 1038 

Table 6.1-7: Correlation of farm yields and kernel recoveries 

* Significant at the 10% level 
** Significant at the 5% level  
*** Significant at the 1% level



 

Bearing 

Hectares 

Saleable 

KR % 

Premium 

KR % 

Commercial 

KR % 

Reject KR 

% 
Insect % Mould % 

Discoloured 

% 

Brown 

Centre 

% 

Immature 

% 

Germinated 

% 

Saleable KR 

% 

Pearson 

Correlation 
-0.07           

     

Sig. (2-

tailed) 
0.02**           

     

N 
1316           

     

Premium KR 

% 

Pearson 

Correlation 
-0.04 0.86         

     

Sig. (2-

tailed) 
0.11 0.00***         

     

N 
1316 1316         

     

Commercial 

KR % 

Pearson 

Correlation 
-0.04 0.22 -0.32       

     

Sig. (2-

tailed) 
0.17 0.00*** 0.00***       

     

N 
1316 1316 1316       

     

Reject KR % 

Pearson 

Correlation 
0.09 -0.42 -0.46 0.09     

     

Sig. (2-

tailed) 
0.00*** 0.00*** 0.00*** 0.00***     

     

N 
1316 1316 1316 1316     

     

Insect % 

Pearson 

Correlation 
-0.12 -0.16 -0.22 0.12 0.68   

     

Sig. (2-

tailed) 
0.00*** 0.00*** 0.00*** 0.00*** 0.00***   

     

N 
1298 1298 1298 1298 1298   

     

Mould % 

Pearson 

Correlation 
0.12 -0.21 -0.20 0.00 0.50 0.26 

     

Sig. (2-

tailed) 
0.00*** 0.00*** 0.00*** 0.99 0.00*** 0.00*** 

     

N 
1299 1299 1299 1299 1299 1299 

     

Discoloured 

% 

Pearson 

Correlation 
0.03 -0.06 -0.06 0.00 0.36 0.06 0.13 

    



 

Bearing 

Hectares 

Saleable 

KR % 

Premium 

KR % 

Commercial 

KR % 

Reject KR 

% 
Insect % Mould % 

Discoloured 

% 

Brown 

Centre 

% 

Immature 

% 

Germinated 

% 

Sig. (2-

tailed) 
0.22 0.02** 0.03** 0.97 0.00*** 0.03** 0.00*** 

    

N 
1296 1296 1296 1296 1296 1296 1296 

    

Brown 

Centre % 

 

Pearson 

Correlation 
0.42 -0.22 -0.23 0.04 0.34 -0.07 0.18 0.22       

Sig. (2-

tailed) 
0.00*** 0.00*** 0.00*** 0.17 0.00*** 0.01** 0.00*** 0.00***       

N 
1294 1294 1294 1294 1294 1294 1294 1294       

Immature % 

Pearson 

Correlation 
0.01 -0.39 -0.36 -0.02 0.47 -0.01 0.02 -0.01 -0.02     

Sig. (2-

tailed) 
0.84 0.00*** 0.00*** 0.50 0.00*** 0.77 0.42 0.78 0.44     

N 
1297 1297 1297 1297 1297 1297 1297 1295 1294     

Germinated 

% 

Pearson 

Correlation 
-0.03 -0.02 -0.06 0.07 0.29 0.14 0.14 0.20 0.00 -0.01   

Sig. (2-

tailed) 
0.24 0.41 0.04** 0.02** 0.00*** 0.00*** 0.00*** 0.00*** 0.92 0.79   

N 
1294 1294 1294 1294 1294 1294 1294 1293 1293 1294   

Moisture 

Content % 

Pearson 

Correlation 
-0.22 -0.03 -0.18 0.26 0.01 0.09 -0.13 -0.13 -0.09 0.06 -0.05 

Sig. (2-

tailed) 
0.00*** 0.28 0.00*** 0.00*** 0.79 0.00*** 0.00*** 0.00*** 0.00*** 0.05** 0.12 

N 
1038 1038 1038 1038 1038 1030 1038 1028 1027 1038 1027 

Table 6.1-8: Correlation of kernel recoveries and reject analysis categories  

* Significant at the 10% level    ** Significant at the 5% level     *** Significant at the 1% level 
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6.2 Results for top 
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Figure 6.2-2: Management str
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Figure 6.2-4:  Farm size catego
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is described in detail in the materials and methods section earlier in the report.  

The major differences in average NIS tonnes per bearing hectare are: 

• The average NIS yield per hectare in 2014 was significantly more than in 2011 and 2013, 

significantly less than in 2009 but not significantly different from 2010 and 2012. 

• The average NIS yield per hectare in 2009 was significantly more than in each of the other 

seasons. 

• The average NIS yields per hectare in 2011 and 2013 were significantly less than in each of 

the other seasons. 



Bearing 
farms 

Least significant difference 

Dependent 
variable 

Year (I) Year (J) 
Mean 

difference 
(I-J) 

Sig Mean 

NIS tonnes   
per hectare 

2009 

2010 0.21 0.10* 

2.75 

2011 0.69 0.00*** 

2012 0.29 0.02** 

2013 0.74 0.00*** 

2014 0.26 0.03** 

2010 

2009 -0.21 0.10* 

2.54 

2011 0.48 0.00*** 

2012 0.08 0.52 

2013 0.53 0.00*** 

2014 0.05 0.67 

2011 

2009 -0.69 0.00*** 

2.06 

2010 -0.48 0.00*** 

2012 -0.40 0.00*** 

2013 0.05 0.67 

2014 -0.43 0.00*** 

2012 

2009 -0.29 0.02** 

2.46 

2010 -0.08 0.52 

2011 0.40 0.00*** 

2013 0.45 0.00*** 

2014 -0.03 0.80 

2013 

2009 -0.74 0.00*** 

2.01 

2010 -0.53 0.00*** 

2011 -0.05 0.67 

2012 -0.45 0.00*** 

2014 -0.48 0.00*** 

2014 

2009 -0.26 0.03** 

2.49 

2010 -0.05 0.67 

2011 0.43 0.00*** 

2012 0.03 0.80 

2013 0.48 0.00*** 

Table 6.3-1: Comparison of nut-in-shell tonnes per hectare averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Saleable 

kernel 

tonnes per 

hectare 

 

2009 

2010 0.02 0.66 

0.85 

2011 0.21 0.00*** 

2012 0.08 0.06* 

2013 0.24 0.00*** 

2014 0.03 0.42 

2010 

2009 -0.02 0.66 

0.83 

2011 0.19 0.00*** 

2012 0.06 0.15 

2013 0.22 0.00*** 

2014 0.01 0.73 

2011 

2009 -0.21 0.00*** 

0.64 

2010 -0.19 0.00*** 

2012 -0.13 0.00*** 

2013 0.03 0.45 

2014 -0.18 0.00*** 

2012 

2009 -0.08 0.06* 

0.77 

2010 -0.06 0.15 

2011 0.13 0.00*** 

2013 0.16 0.00*** 

2014 -0.04 0.22 

2013 

2009 -0.24 0.00*** 

0.61 

2010 -0.22 0.00*** 

2011 -0.03 0.45 

2012 -0.16 0.00*** 

2014 -0.21 0.00*** 

2014 

2009 -0.03 0.42 

0.82 

2010 -0.01 0.73 

2011 0.18 0.00*** 

2012 0.04 0.22 

2013 0.21 0.00*** 

Table 6.3-2: Comparison of saleable kernel tonnes per hectare averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Total kernel 

tonnes per 

bearing 

hectare 

2009 

2010 0.03 0.58 

0.91 

2011 0.22 0.00*** 

2012 0.09 0.03** 

2013 0.24 0.00*** 

2014 0.04 0.33 

2010 

2009 -0.03 0.58 

0.89 

2011 0.19 0.00*** 

2012 0.07 0.12 

2013 0.22 0.00*** 

2014 0.02 0.70 

2011 

2009 -0.22 0.00*** 

0.69 

2010 -0.19 0.00*** 

2012 -0.13 0.00*** 

2013 0.03 0.54 

2014 -0.18 0.00*** 

2012 

2009 -0.09 0.03** 

0.82 

2010 -0.07 0.12 

2011 0.13 0.00*** 

2013 0.15 0.00*** 

2014 -0.05 0.19 

2013 

2009 -0.24 0.00*** 

0.67 

2010 -0.22 0.00*** 

2011 -0.03 0.54 

2012 -0.15 0.00*** 

2014 -0.20 0.00*** 

2014 

2009 -0.04 0.33 

0.87 

2010 -0.02 0.70 

2011 0.18 0.00*** 

2012 0.05 0.19 

2013 0.20 0.00*** 

Table 6.3-3: Comparison of total kernel tonnes per hectare averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Saleable 

kernel 

recovery % 

2009 

2010 -1.83 0.00*** 

32.88 

2011 0.01 0.99 

2012 -0.79 0.02** 

2013 0.66 0.06* 

2014 -1.82 0.00*** 

2010 

2009 1.83 0.00*** 

34.71 

2011 1.83 0.00*** 

2012 1.03 0.00*** 

2013 2.49 0.00*** 

2014 0.01 0.98 

2011 

2009 -0.01 0.99 

32.88 

2010 -1.83 0.00*** 

2012 -0.80 0.02** 

2013 0.65 0.05* 

2014 -1.82 0.00*** 

2012 

2009 0.79 0.02** 

33.67 

2010 -1.03 0.00*** 

2011 0.80 0.02** 

2013 1.45 0.00*** 

2014 -1.03 0.00*** 

2013 

2009 -0.66 0.06** 

32.22 

2010 -2.49 0.00*** 

2011 -0.65 0.05* 

2012 -1.45 0.00*** 

2014 -2.48 0.00*** 

2014 

2009 1.82 0.00*** 

34.70 

2010 -0.01 0.98 

2011 1.82 0.00*** 

2012 1.03 0.00*** 

2013 2.48 0.00*** 

Table 6.3-4: Comparison of saleable kernel recovery (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Premium 

kernel 

recovery 

% 

2009 

2010 -1.44 0.00*** 

30.76 

2011 0.68 0.07* 

2012 0.00 0.99 

2013 1.95 0.00*** 

2014 -0.33 0.35 

2010 

2009 1.44 0.00*** 

32.20 

2011 2.12 0.00*** 

2012 1.44 0.00*** 

2013 3.39 0.00*** 

2014 1.11 0.00*** 

2011 

2009 -0.68 0.07* 

30.08 

2010 -2.12 0.00*** 

2012 -0.68 0.05** 

2013 1.27 0.00*** 

2014 -1.01 0.00*** 

2012 

2009 0.00 0.99 

30.76 

2010 -1.44 0.00*** 

2011 0.68 0.05** 

2013 1.96 0.00*** 

2014 -0.33 0.31 

2013 

2009 -1.95 0.00*** 

28.80 

2010 -3.39 0.00*** 

2011 -1.27 0.00*** 

2012 -1.96 0.00*** 

2014 -2.28 0.00*** 

2014 

2009 0.33 0.35 

31.09 

2010 -1.11 0.00*** 

2011 1.01 0.00*** 

2012 0.33 0.31 

2013 2.28 0.00*** 

Table 6.3-5: Comparison of premium kernel recovery (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 

Least significant difference 

Dependent 

variable 

Year (I) Year (J) Mean 

difference 

(I-J) 

Sig Mean 

Commercial 

kernel 

recovery % 

2009 

2010 -0.39 0.06* 

2.13 

2011 -0.67 0.00*** 

2012 -0.79 0.00*** 

2013 -1.29 0.00*** 

2014 -1.49 0.00*** 

2010 

2010 0.39 0.06* 

2.51 

2011 -0.29 0.15 

2012 -0.40 0.03** 

2013 -0.91 0.00*** 

2014 -1.10 0.00*** 

2011 

2010 0.67 0.00*** 

2.80 

2011 0.29 0.15 

2012 -0.11 0.54 

2013 -0.62 0.00*** 

2014 -0.81 0.00*** 

2012 

2010 0.79 0.00*** 

2.91 

2011 0.40 0.03** 

2012 0.11 0.54 

2013 -0.50 0.00*** 

2014 -0.70 0.00*** 

2013 

2010 1.29 0.00*** 

3.42 

2011 0.91 0.00*** 

2012 0.62 0.00*** 

2013 0.50 0.00*** 

2014 -0.19 0.26*** 

2014 

2010 1.49 0.00*** 

3.61 

2011 1.10 0.00*** 

2012 0.81 0.00*** 

2013 0.70 0.00*** 

2014 0.19 0.26 

Table 6.3-6: Comparison of commercial kernel recovery (%) averages by year 
 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year(J) 

Mean 

difference 

(I-J) 

Sig Mean 

Reject 

kernel 

recovery % 

 

2009 

2010 0.22 0.22 

2.83 

2011 -0.22 0.23 

2012 0.55 0.00*** 

2013 -0.56 0.00*** 

2014 0.07 0.68 

2010 

2009 -0.22 0.22 

2.60 

2011 -0.44 0.01*** 

2012 0.32 0.06* 

2013 -0.79 0.00*** 

2014 -0.15 0.36 

2011 

2009 0.22 0.23 

3.05 

2010 0.44 0.01*** 

2012 0.77 0.00*** 

2013 -0.34 0.04** 

2014 0.29 0.08* 

2012 

2009 -0.55 0.00*** 

2.28 

2010 -0.32 0.06* 

2011 -0.77 0.00*** 

2013 -1.11 0.00*** 

2014 -0.48 0.00*** 

2013 

2009 0.56 0.00*** 

3.39 

2010 0.79 0.00*** 

2011 0.34 0.04** 

2012 1.11 0.00*** 

2014 0.63 0.00*** 

2014 

2009 -0.07 0.68 

2.76 

2010 0.15 0.36 

2011 -0.29 0.08* 

2012 0.48 0.00*** 

2013 -0.63 0.00*** 

Table 6.3-7: Comparison of reject kernel recovery (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

  



Reject analysis by season 

Figure 6.3-8 shows the percentage break-up of the RKR for each reject analysis category for all 

participating farms in the benchmarking study from 2009 to 2014.  There was a decrease in the 

average level of insect damage, immaturity, brown centres and discolouration and an increase in 

the level of mould from 2013 to 2014.  The average level of rejects due to germination was similar 

in 2013 and 2014 and has been consistently the lowest level of the reject categories between 2009 

and 2014. 

Insect damage represented the highest average percentage of rejects from 2009 to 2013. The 

level of rejects due to insect damage in 2014 was less than each of the previous five years. 

Immaturity represented the highest average percentage of rejects in 2014.  The increase in the 

average level of immaturity in 2013 and 2014 was largely due to very high average levels of 

immaturity amongst South East Queensland farms. 

The average percentage of rejects due to insect damage was greater in 2013 (1.05%) than in each 

of the other years.  There was a significant increase in the percentage of rejects due to immaturity 

from 2012 to 2013, particularly amongst South East Queensland and Central Queensland farms.  

There was also a major increase in the percentage of rejects due to brown centres (internal 

discolouration) from 2012 to 2013 amongst Central Queensland farms. 

It is important to note that these percentages are unweighted averages.  This means that each 

farm in the data sample exerts equal influence on the average.  In other words, the data for 10 

hectare farms will have just as much effect on regional or seasonal averages as that of 200 

hectare farms. 

Table 6.6-16 and Figure 6.6-2 show that the average level of rejects due to insect damage was 

less with increasing average farm size.  By comparison, the average level of rejects due to brown 

centres increased with increasing farm size. 

The increasing levels of brown centres are consistent with the findings of the grower surveys from 

the “Macadamia kernel quality: understanding brown centres and other kernel quality defects” 

project (MC07008).  These surveys found that the average level of brown centres significantly 

increased with increasing farm size, maximum silo size and nut storage bed depth. 

Figure 6.3-9 shows the average kilograms of kernel per bearing hectare rejected for each reject 

analysis category for the six seasons from 2009 to 2014 for the farms in the benchmarking survey.  

It is important to note that these are weighted averages and are calculated by dividing the total 

kilograms of rejects by the total bearing hectares in the benchmarking sample.  Both production 

and reject levels impact on the average calculation, therefore farms with larger yields and reject 

levels will exert more influence (weight) on the average than farms with smaller yields and reject 

levels. 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Year (I) Year (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Insect 

damage % 

 

2009 

 

2010 -0.05 0.69 

0.78 

 

2011 -0.19 0.09 

2012 -0.16 0.13 

2013 -0.27 0.01*** 

2014 0.05 0.63 

2010 

 

2009 0.05 0.69 

0.83 

 

2011 -0.15 0.20 

2012 -0.12 0.28 

2013 -0.22 0.04** 

2014 0.10 0.35 

2011 

 

2009 0.19 0.09* 

0.97 

 

2010 0.15 0.20 

2012 0.03 0.77 

2013 -0.07 0.48 

2014 0.24 0.02** 

2012 

 

2009 0.16 0.13 

0.94 

 

2010 0.12 0.28 

2011 -0.03 0.77 

2013 -0.10 0.28 

2014 0.21 0.03** 

2013 

 

2009 0.27 0.01*** 

1.05 

 

2010 0.22 0.04** 

2011 0.07 0.48 

2012 0.10 0.28 

2014 0.32 0.00*** 

2014 

 

2009 -0.05 0.63 

0.73 

2010 -0.10 0.35 

2011 -0.24 0.02** 

2012 -0.21 0.03** 

2013 -0.32 0.00*** 

Table 6.3-8: Comparison of insect damage (%) averages by year 
 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

Mould by season 

Figure 6.3-11 shows a comparison of the average level of rejects due to mould for the top 25%, 

middle 50% and bottom 25% and all farms in the benchmarking study in each year from 2009 to 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Mould % 

 

2009 

2010 0.00 0.92 

0.38 

2011 0.03 0.56 

2012 0.15 0.00*** 

2013 -0.02 0.59 

2014 -0.14 0.00*** 

2010 

2009 0.00 0.92 

0.37 

2011 0.02 0.63 

2012 0.14 0.00*** 

2013 -0.02 0.51 

2014 -0.14 0.00*** 

2011 

2009 -0.03 0.56 

0.35 

2010 -0.02 0.63 

2012 0.12 0.00*** 

2013 -0.05 0.24 

2014 -0.17 0.00*** 

2012 

2009 -0.15 0.00*** 

0.23 

2010 -0.14 0.00*** 

2011 -0.12 0.00*** 

2013 -0.16 0.00*** 

2014 -0.28 0.00*** 

2013 

2009 0.02 0.59 

0.39 

2010 0.02 0.51 

2011 0.05 0.24 

2012 0.16 0.00*** 

2014 -0.12 0.00*** 

2014 

2009 0.14 0.00*** 

0.51 

2010 0.14 0.00*** 

2011 0.17 0.00*** 

2012 0.28 0.00*** 

2013 0.12 0.00*** 

Table 6.3-9: Comparison of mould (%) averages by year 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

Discolouration by season 

Figure 6.3-12 shows a comparison of the average level of rejects due to discolouration for the top 
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Bearing farms Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Discolouration 

% 

 

2009 

2010 -0.10 0.05** 

0.46 

2011 0.19 0.00*** 

2012 0.24 0.00*** 

2013 0.15 0.00*** 

2014 0.20 0.00*** 

2010 

2009 0.10 0.05** 

0.56 

2011 0.28 0.00*** 

2012 0.33 0.00*** 

2013 0.25 0.00*** 

2014 0.30 0.00*** 

2011 

2009 -0.19 0.00*** 

0.27 

2010 -0.28 0.00*** 

2012 0.05 0.25 

2013 -0.04 0.41 

2014 0.02 0.73 

2012 

2009 -0.24 0.00*** 

0.22 

2010 -0.33 0.00*** 

2011 -0.05 0.25 

2013 -0.09 0.03** 

2014 -0.04 0.38 

2013 

2009 -0.15 0.00*** 

0.31 

2010 -0.25 0.00*** 

2011 0.04 0.41 

2012 0.09 0.03** 

2014 0.05 0.20 

2014 

2009 -0.20 0.00*** 

0.26 

2010 -0.30 0.00*** 

2011 -0.02 0.73 

2012 0.04 0.38 

2013 -0.05 0.20 

Table 6.3-10: Comparison of discolouration (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Brown 

centres % 

 

 

 

 

 

 

2009 

2010 -0.02 0.73 

0.49 

 

2011 -0.17 0.00*** 

2012 0.13 0.02** 

2013 -0.15 0.00*** 

2014 0.07 0.21 

2010 

2009 0.02 0.73 

0.51 

 

2011 -0.15 0.01*** 

2012 0.15 0.01*** 

2013 -0.13 0.01*** 

2014 0.09 0.10* 

2011 

2009 0.17 0.00*** 

0.66 

 

2010 0.15 0.01*** 

2012 0.30 0.00*** 

2013 0.02 0.68 

2014 0.24 0.00*** 

2012 

2009 -0.13 0.02** 

0.36 

 

2010 -0.15 0.01*** 

2011 -0.30 0.00*** 

2013 -0.28 0.00*** 

2014 -0.06 0.21 

2013 

2009 0.15 0.00*** 

0.64 

 

2010 0.13 0.01*** 

2011 -0.02 0.68 

2012 0.28 0.00*** 

2014 0.22 0.00*** 

2014 

2009 -0.07 0.21 

0.42 

2010 -0.09 0.10* 

2011 -0.24 0.00*** 

2012 0.06 0.21 

2013 -0.22 0.00*** 

Table 6.3-11: Comparison of brown centre (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Table 6.3-12 shows the statistical differences between the average levels of rejects due to 

immaturity in the six seasons from 2009 to 2014. The major differences are: 

• The average level of rejects due to immaturity in 2014 was significantly more than in 2009, 

2010 and 2012, not significantly different to 2011 and significantly less than in 2013. 

• The average level of rejects due to immaturity in 2013 was significantly more than in each of 

the other seasons. 

• The average levels of rejects due to immaturity in 2009, 2010 and 2012 were significantly 

less than each of the other seasons. 

 

 



Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Immaturity 

% 

 

2009 

2010 0.10 0.24 

0.50 

2011 -0.20 0.02** 

2012 0.05 0.63 

2013 -0.41 0.00*** 

2014 -0.25 0.00*** 

2010 

2009 -0.10 0.24 

0.40 

2011 -0.31 0.00*** 

2012 -0.05 0.43 

2013 -0.52 0.00*** 

2014 -0.35 0.00*** 

2011 

2009 0.20 0.02** 

0.70 

2010 0.31 0.00*** 

2012 0.25 0.00*** 

2013 -0.21 0.01*** 

2014 -0.04 0.58 

2012 

2009 -0.05 0.63 

0.45 

2010 0.05 0.43 

2011 -0.25 0.00*** 

2013 -0.46 0.00*** 

2014 -0.30 0.00*** 

2013 

2009 0.41 0.00*** 

0.91 

2010 0.52 0.00*** 

2011 0.21 0.01*** 

2012 0.46 0.00*** 

2014 0.17 0.02** 

2014 

2009 0.25 0.00*** 

0.75 

2010 0.35 0.00*** 

2011 0.04 0.58 

2012 0.309 0.00*** 

2013 -0.17 0.02** 

Table 6.3-12: Comparison of immaturity (%) averages by year 
 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Germination 

% 

2009 

2010 0.02 0.25 

0.15 

2011 0.08 0.00*** 

2012 0.11 0.00*** 

2013 0.08 0.00*** 

2014 0.07 0.00*** 

2010 

2009 -0.02 0.25 

0.13 

2011 0.06 0.01*** 

2012 0.09 0.00*** 

2013 0.06 0.00*** 

2014 0.05 0.01*** 

2011 

2009 -0.08 0.00*** 

0.07 

2010 -0.06 0.01*** 

2012 0.03 0.13 

2013 0.00 0.98 

2014 -0.01 0.62 

2012 

2009 -0.11 0.00*** 

0.04 

2010 -0.09 0.00*** 

2011 -0.03 0.13 

2013 -0.03 0.09* 

2014 -0.04 0.03** 

2013 

2009 -0.08 0.00*** 

0.07 

2010 -0.06 0.00*** 

2011 0.00 0.98 

2012 0.03 0.09* 

2014 -0.01 0.61 

2014 

2009 -0.07 0.00*** 

0.08 

2010 -0.05 0.01*** 

2011 0.01 0.62 

2012 0.04 0.03** 

2013 0.01 0.61 

Table 6.3-13: Comparison of germination (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing farms Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Moisture 

content % 

 

2009 

2010 -0.09 0.85 

13.86 

2011 -0.84 0.06* 

2012 -1.10 0.01*** 

2013 -2.42 0.00*** 

2014 -0.77 0.06* 

2010 

2009 0.09 0.85 

13.95 

2011 -0.75 0.09* 

2012 -1.01 0.02** 

2013 -2.33 0.00*** 

2014 -0.68 0.10* 

2011 

2009 0.84 0.06* 

14.69 

2010 0.75 0.09* 

2012 -0.26 0.53 

2013 -1.58 0.00*** 

2014 0.07 0.87 

2012 

2009 1.10 0.01*** 

14.96 

2010 1.01 0.02** 

2011 0.26 0.53 

2013 -1.32 0.00*** 

2014 0.33 0.39 

2013 

2009 2.42 0.00*** 

16.27 

2010 2.33 0.00*** 

2011 1.58 0.00*** 

2012 1.32 0.00*** 

2014 1.65 0.00*** 

2014 

2009 0.77 0.06* 

14.63 

2010 0.68 0.10* 

2011 -0.07 0.87 

2012 -0.33 0.39 

2013 -1.65 0.00*** 

Table 6.3-14: Comparison of consigned moisture content (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Whole 

kernel % 

 

2009 

2010 -3.59 0.01*** 

49.30 

2011 -2.44 0.06* 

2012 -2.33 0.04** 

2013 -3.44 0.00*** 

2014 -4.46 0.00*** 

2010 

2009 3.59 0.01*** 

52.89 

2011 1.15 0.37 

2012 1.26 0.27 

2013 0.15 0.90 

2014 -0.87 0.44 

2011 

2009 2.44 0.06* 

51.74 

2010 -1.15 0.37 

2012 0.11 0.92 

2013 -1.00 0.37 

2014 -2.02 0.07* 

2012 

2009 2.33 0.04 

51.63 

2010 -1.26 0.27 

2011 -0.11 0.92 

2013 -1.11 0.25 

2014 -2.13 0.03** 

2013 

2009 3.44 0.00*** 

52.74 

2010 -0.15 0.90 

2011 1.00 0.37 

2012 1.11 0.25 

2014 -1.02 0.28 

2014 

2009 4.46 0.00*** 

53.76 

2010 0.87 0.44 

2011 2.02 0.07* 

2012 2.13 0.03** 

2013 1.02 0.28 

Table 6.3-15: Comparison of whole kernel (%) averages by year 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 



6.4 Results by region 

Yield by region 

Regional averages 

Table 6.4-1 provides a summary of regional averages for yield criteria analysed in the 

benchmarking survey.  The averages are provided for Central Queensland, South East 

Queensland, Northern Rivers New South Wales and Mid North Coast New South Wales farms 

involved in the benchmarking for 2014 and for all years from 2009 to 2014.  The yield differences 

are discussed in detail within this section.  

The Central Queensland and South East Queensland farms in the benchmarking had a lower 

average yield of NIS and saleable and total kernel per hectare in 2014 compared with the average 

over the six seasons from 2009 to 2014. The Northern Rivers and Mid North Coast of New South 

Wales farms had a higher average yield per hectare in 2014 than the average from 2009 to 2014. 

 

Regional 

averages 

2014 2009-2014 

 

CQ 

(52) 

SEQ 

(47) 

NRNSW 

(142) 

MNNSW 

(24) 

All 

(265) 

CQ 

(232) 

SEQ 

(259) 

NRNSW 

(700) 

MNNSW 

(133) 

All 

(1324) 

NIS 
tonnes/ha 

1.94 2.34 2.77 2.32 2.49 2.15 2.43 2.51 1.92 2.37 

Saleable 

kernel 
tonnes/ha 

0.63 0.72 0.91 0.85 0.82 0.68 0.75 0.79 0.65 0.75 

Total 

kernel 
tonnes/ha 

0.68 0.78 0.97 0.90 0.87 0.74 0.81 0.85 0.72 0.81 

Table 6.4-1: Regional yield averages for 2014 and for all years from 2009 to 2014  
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Nut-in-shell (NIS) tonnes per bearing hectare by region 

There were increases in yield from 2013 to 2014 in each of the four regions. The largest increases 

in yield occurred amongst farms in the Northern Rivers of New South Wales and the Mid North 

Coast of New South Wales. 

Table 6.4-2 shows the average yield of NIS in tonnes per bearing hectare for the top 25%, middle 

50% and bottom 25% of participating farms in Central Queensland, the Northern Rivers of New 

South Wales, the Mid North Coast of New South Wales and South East Queensland in 2014 and 

for all years from 2009 to 2014.   

The average NIS yield per bearing hectare across all regions in 2014 (2.49 tonnes) was higher 

than the average for the six years from 2009 to 2014 (2.37 tonnes).  In 2014, the top 25% of farms 

averaged 4.16 tonnes, the middle 50% of farms averaged 2.50 tonnes and the bottom 25% 

averaged only 0.80 tonnes of NIS per bearing hectare.  In the six years from 2009 to 2014, the top 

25% of farms averaged 4.01 tonnes of NIS, the middle 50% of farms averaged 2.32 tonnes and 

the bottom 25% averaged 0.83 tonnes per bearing hectare.  

Average yields of NIS per bearing hectare in 2014 were also higher in the Northern Rivers and Mid 

North Coast regions of New South Wales compared with the average corresponding yields from 

2009 to 2014.  The average yields per hectare in 2014 in the Central and South East Queensland 

regions were lower than the average yields from 2009 to 2014.  

 



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=47) 

NRNSW 

 (n=142) 

MNNSW  

(n=24) 

All  

(n=265) 

CQ  

(n=232) 

SEQ  

(n=259) 

NRNSW 

 (n=700) 

MNNSW 

 (n=133) 

All  

(n=1324) 

Top 25% 2.93 4.01 4.3 4.99 4.16 3.36 4.18 4.13 3.96 4.01 

Middle 50% 1.97 2.46 2.87 1.98 2.50 2.16 2.40 2.46 1.71 2.32 

Bottom 25% 0.87 0.58 1.03 0.35 0.80 0.96 0.73 0.99 0.32 0.83 

All percentiles 1.94 2.34 2.77 2.32 2.49 2.15 2.43 2.51 1.92 2.37 

Table 6.4-2: Average nut-in-shell tonnes per bearing hectare for 2014 and for all years from 2009-2014 
 

CQ=Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales; SEQ = South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-3 shows a total of 1324 farm years from 2009 to 2014.  A farm year describes the 

records for an individual farm for a given year. There were 232 (17.5%) of the total farm years from 

2009 to 2014 in Central Queensland, 259 (19.6%) from South East Queensland, 700 (52.9%) from 

the Northern Rivers of New South Wales and 133 (10%) from the Mid North Coast of New South 

Wales.   

Central Queensland farms were concentrated more in the middle 50% of farm years (21.4%) and 

less concentrated in the top 25% (10.2%) for NIS tonnes per hectare. South East Queensland 

farms were concentrated more towards the top 25% of farm years (22.3%). Mid North Coast of 

New South Wales farms had a higher relative proportion in the bottom 25% (18.7%).  Northern 

Rivers of New South Wales farms had a higher relative proportion in the top 25% (60.2%) and a 

lower relative proportion in the bottom 25% (44.6%). 

The relationship between the tonnes of NIS per hectare and region is statistically significant. 

 

NIS   
tonnes per 

hectare 

Total farm years     
= 1324 

Top 25% 
(>=3.16) 

Middle 50% 
(>=1.46 to< 3.16 ) 

Bottom 25% 
(<1.46 ) 

Total 

CQ 

Farm year 34 141 57 232 

% within percentile 10.2% 21.4% 17.2% 17.5% 

% of total 2.6% 10.6% 4.3% 17.5% 

SEQ 

Count 74 120 65 259 

% within percentile 22.3% 18.2% 19.6% 19.6% 

% of total 5.6% 9.1% 4.9% 19.6% 

NRNSW 

Farm year 200 352 148 700 

% within percentile 60.2% 53.3% 44.6% 52.9% 

% of total 15.1% 26.6% 11.2% 52.9% 

MNNSW 

Farm year 24 47 62 133 

% within percentile 7.2% 7.1% 18.7% 10.0% 

% of total 1.8% 3.5% 4.7% 10.0% 

Total 
Farm year 332 660 332 1324 

% of total 25.1% 49.8% 25.1% 100.0% 

Table 6.4-3: Cross tabulation nut-in-shell tonnes per hectare by percentile and region 

 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland             



Table 6.4-4 shows the statistical differences between the average NIS tonnes per hectare in the 

four regions for all seasons from 2009 to 2014. The major differences are: 

• The Northern Rivers of New South Wales and South East Queensland farms had a 

significantly higher average NIS tonnes per hectare than the Central Queensland and Mid 

North Coast of New South Wales farms. 

• There was no significant difference in the average NIS tonnes per hectare between the 

Northern Rivers of New South Wales and South East Queensland farms. 

• There was no significant difference in the average NIS tonnes per hectare between the 

Central Queensland and Mid North Coast of New South Wales farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) Sig. 

 

Mean 
 

Nut-in-shell 

tonnes per 

hectare 

CQ 

SEQ 
-0.28 0.01*** 

CQ 
2.15 

NRNSW -0.36 0.00*** 

MNNSW 0.22 0.10 

SEQ 

CQ 
0.28 0.01*** 

SEQ 
2.43 

NRNSW -0.08 0.37 

MNNSW 0.50 0.00*** 

NRNSW 

CQ 
0.36 0.01*** 

NRNSW 
2.51 

SEQ 0.08 0.37 

MNNSW 0.58 0.00*** 

MNNSW 

CQ 
-0.22 0.10 

MNNSW 
1.92 

SEQ -0.50 0.00*** 

NRNSW -0.58 0.00*** 

Table 6.4-4: Comparison of regional average farm NIS tonnes per hectare for all seasons combined 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland 



Saleable kernel tonnes per bearing hectare by region 

Table 6.4-5 shows the average yield of saleable kernel in tonnes per bearing hectare for the top 

25%, middle 50% and bottom 25% of participating farms in Central Queensland, South East 

Queensland, the Northern Rivers of New South Wales and the Mid North Coast of New South 

Wales in 2014 and for all years from 2009 to 2014.  Saleable kernel in the benchmarking study 

includes both premium kernel and commercial kernel. 

As with yields of NIS, the average yield of saleable kernel per bearing hectare across all regions in 

2014 (0.82 tonnes) was higher than the average yield from 2009 to 2014 (0.75 tonnes).  In 2014, 

the top 25% of farms averaged 1.42 tonnes, the middle 50% of farms averaged 0.81 tonnes and 

the bottom 25% averaged only 0.25 tonnes of saleable kernel per bearing hectare.  In the six 

years from 2009 to 2014, the top 25% of farms averaged 1.31 tonnes, the middle 50% of farms 

averaged 0.72 tonnes and the bottom 25% averaged only 0.25 tonnes of saleable kernel per 

bearing hectare. 

Average yields of saleable kernel per bearing hectare in 2014 were higher in the Northern Rivers 

and Mid North Coast of New South Wales and lower in Central and South East Queensland 

compared with the average regional yields per hectare from 2009 to 2014.    

 



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=47) 

NRNSW  

(n=142) 

MNNSW  

(n=24) 

All  

(n=265) 

CQ  

(n=232) 

SEQ 

 (n=259) 

NRNSW  

(n=700) 

MNNSW  

(n=133) 

All  

(n=1324) 

Top 25% 0.97 1.25 1.48 1.90 1.42 1.07 1.33 1.34 1.40 1.31 

Middle 50% 0.63 0.73 0.93 0.70 0.81 0.68 0.74 0.76 0.56 0.72 

Bottom 25% 0.29 0.16 0.33 0.11 0.25 0.30 0.22 0.30 0.09 0.25 

All percentiles 0.63 0.72 0.91 0.85 0.82 0.68 0.75 0.79 0.65 0.75 

Table 6.4-5: Average saleable kernel tonnes per bearing hectare for 2014 and for all years from 2009 - 2014 

 

CQ=Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales; SEQ = South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-6 shows that Central Queensland farm years were more concentrated in the middle 50% 

(21.2%) and less concentrated in the top 25% (10.7%) from 2009 to 2014. South East Queensland 

had a higher proportion in the top 25% (20.7%) and Mid North Coast New South Wales had a 

higher proportion in the bottom 25% (17.2%) of farm years. Northern Rivers of New South Wales 

farm years were also more concentrated in the top 25% (59.5%) and less concentrated in the 

bottom 25% (46.9%) for tonnes of saleable kernel per hectare. 

This relationship between tonnes of saleable kernel per hectare and region is statistically 

significant. 

 

Saleable 
kernel 

tonnes per 
hectare 

Total farm years    
= 1324 

Top 25% 
(>=1.01) 

Middle 50% 
(>=0.44  to <1.01) 

Bottom 25% 
(<0.44) 

Total 

CQ 

Farm year 35 140 57 232 

% within percentile 10.7% 21.2% 16.9% 17.5% 

% of total 2.6% 10.6% 4.3% 17.5% 

SEQ 

Farm year 68 127 64 259 

% within percentile 20.7% 19.3% 19.0% 19.6% 

% of total 5.1% 9.6% 4.8% 19.6% 

NRNSW 

Farm year 195 347 158 700 

% within percentile 59.5% 52.7% 46.9% 52.9% 

% of total 14.7% 26.2% 11.9% 52.9% 

MNNSW 

Farm year 30 45 58 133 

% within percentile 9.1% 6.8% 17.2% 10.0% 

% of total 2.3% 3.4% 4.4% 10.0% 

Total 

Farm year 328 659 337 1324 

% of total 24.8% 49.8% 25.5% 100.0% 

Table 6.4-6: Cross tabulation saleable kernel tonnes per hectare by percentile and region 

 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

 

  



Table 6.4-7 shows the statistical differences between the average saleable kernel tonnes per 

hectare in the four regions for all seasons from 2009 to 2014. The major differences are: 

• The Northern Rivers and South East Queensland farms had a significantly higher average 

saleable kernel tonnes per hectare than Central Queensland and Mid North Coast farms. 

• There was no significant difference in average saleable kernel tonnes per hectare between 

the Northern Rivers and South East Queensland farms. 

• There was no significant difference in average saleable kernel tonnes per hectare between 

Central Queensland and Mid North Coast farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Saleable 

kernel 

tonnes     

per hectare 

CQ 

SEQ 
-0.08 0.04** 

CQ 
0.68 

NRNSW -0.11 0.00*** 

MNNSW 0.03 0.57 

SEQ 

CQ 
0.08 0.04** 

SEQ 
0.75 

NRNSW -0.03 0.27 

MNNSW 0.10 0.02** 

NRNSW 

CQ 
0.11 0.00*** 

NRNSW 
0.79 

SEQ 0.03 0.27 

MNNSW 0.13 0.00*** 

MNNSW 

CQ 
-0.03 0.57 

MNNSW 
0.65 

SEQ -0.10 0.02** 

NRNSW -0.13 0.00*** 

Table 6.4-7: Comparison of regional average farm saleable kernel tonnes per hectare for all seasons 
combined 

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New 
South Wales and SEQ= South East Queensland 

  



Total kernel tonnes per bearing hectare 

Table 6.4-8 shows the average yield of total kernel in tonnes per hectare for the top 25%, middle 

50% and bottom 25% of farms in Central Queensland, Northern Rivers of New South Wales, Mid 

North Coast of New South Wales and South East Queensland in 2014 and the average for all 

years from 2009 to 2014. 

As with yields of NIS and saleable kernel, the average yield of total kernel per bearing hectare in 

2014  across all regions (0.87 tonnes) was higher than the average from 2009 to 2014  (0.81 

tonnes). 

Average yields of total kernel per bearing hectare in 2014 were higher in Northern Rivers and Mid 

North Coast farms and lower in Central and South East Queensland farms compared with the 

average regional yields from 2009 to 2014.    

  



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=47) 

NRNSW  

(n=142) 

MNNSW  

(n=24) 

All  

(n=265) 

CQ  

(n=232) 

SEQ  

(n=259) 

NRNSW 

 (n=700) 

MNNSW  

(n=133) 

All  

(n=1324) 

Top 25% 1.06 1.33 1.55 1.99 1.49 1.15 1.40 1.42 1.55 1.39 

Middle 50% 0.69 0.81 1.00 0.75 0.87 0.74 0.79 0.82 0.62 0.78 

Bottom 25% 0.32 0.20 0.36 0.12 0.28 0.33 0.24 0.32 0.10 0.28 

All percentiles 0.68 0.78 0.97 0.90 0.87 0.74 0.81 0.85 0.72 0.81 

Table 6.4-8: Average total kernel tonnes per bearing hectare for 2014 and for all years from 2009-2014 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-9 shows the statistical differences between the average total kernel tonnes per hectare 

in the four regions for all seasons from 2009 to 2014. The major differences are: 

• Northern Rivers and South East Queensland farms had a significantly higher average total 

kernel tonnes per hectare than the Central Queensland and Mid North Coast farms. 

• There was no significant difference in the average total kernel tonnes per hectare between 

Northern Rivers and South East Queensland farms. 

• There was no significant difference in the average total kernel tonnes per hectare between 

the Central Queensland and Mid North Coast farms 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Total 

kernel 

tonnes per 

hectare 

 

 

CQ 

SEQ 
-0.07 0.08** 

CQ 
0.74 

NRNSW -0.11 0.00*** 

MNNSW 0.02 0.65 

SEQ 

CQ 
0.07 0.08** 

SEQ 
0.81 

NRNSW -0.04 0.23 

MNNSW 0.09 0.05* 

NRNSW 

CQ 
0.11 0.00*** 

NRNSW 
0.85 

SEQ 0.04 0.23 

MNNSW 0.13 0.00*** 

MNNSW 

CQ 
-0.02 0.65 

MNNSW 
0.72 

SEQ -0.09 0.05* 

NRNSW -0.13 0.00*** 

Table 6.4-9: Comparison of regional average farm total kernel tonnes per hectare for all seasons 
combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland 

 

 

 

 

 



Quality by region 

Table 6.4-10 provides a summary of regional averages for quality criteria analysed in the benchmarking survey.  The averages are provided for Central Queensland, 

South East Queensland, Northern Rivers of New South Wales and Mid North Coast of New South Wales farms involved in the benchmarking for 2014 and for all 

years from 2009 to 2014.  The quality differences are discussed in detail within this section. 

 

Regional averages 2014 2009-2014 

 CQ SEQ NRNSW MNNSW All CQ SEQ NRNSW MNNSW All 

Saleable KR % 34.86 32.02 34.94 38.10 34.70 34.01 33.02 33.25 35.03 33.52 

Premium KR % 32.20 30.36 30.70 32.36 31.09 31.44 31.86 29.69 30.93 30.54 

Commercial KR % 2.65 1.66 4.24 5.74 3.61 2.56 1.15 3.56 4.10 2.97 

Reject KR % 2.72 3.41 2.56 2.71 2.76 2.93 2.72 2.72 3.42 2.82 

Moisture % 11.26 13.10 17.20 11.86 14.63 12.05 13.35 17.13 12.46 14.83 

Whole kernel % 48.79 52.34 54.44 60.94 53.76 51.62 50.53 52.11 60.92 52.25 

Insect damage % 0.68 0.50 0.79 0.96 0.73 0.58 0.73 0.94 1.48 0.89 

Mould % 0.40 0.59 0.55 0.43 0.51 0.40 0.39 0.34 0.50 0.38 

Discolouration % 0.32 0.09 0.30 0.22 0.26 0.51 0.26 0.30 0.31 0.33 

Brown centres % 0.65 0.23 0.40 0.45 0.42 0.99 0.32 0.45 0.35 0.51 

Immaturity % 0.61 1.95 0.43 0.56 0.75 0.49 0.99 0.57 0.59 0.64 

Germination % 0.08 0.05 0.09 0.09 0.08 0.05 0.07 0.09 0.19 0.09 

Table 6.4-10: Regional quality averages for 2014 and for all years from 2009 to 2014  
 

CQ = Central Queensland; SEQ= South East Queensland; NRNSW = Northern Rivers New South Wales; and MNNSW = Mid North Coast New South Wales  



Saleable kernel recovery (SKR) by region 

Table 6.4-11 shows the average SKR for the top 25%, middle 50% and bottom 25% of farms in 

Central Queensland, South East Queensland, Northern Rivers of New South Wales and Mid North 

Coast of New South Wales in 2014 and for all years from 2009 to 2014.  Saleable kernel recovery 

is equivalent to the sum of premium (PKR) and commercial (CKR) kernel recovery in the 

benchmarking study. 

The average SKR in 2014 (34.70%) was higher than the average from 2009 to 2014 (33.52%). 

Average SKR was higher among Central Queensland, Northern Rivers and Mid North Coast farms 

and lower for South East Queensland farms in 2014 compared with the average SKR from 2009 to 

2014.   

 

 

 



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=46) 

NRNSW 

 (n=141) 

MNNSW  

(n=24) 

All  

(n=263) 

CQ  

(n=232) 

SEQ  

(n=255) 

NRNSW 

 (n=698) 

MNNSW 

 (n=131) 

All  

(n=1316) 

Top 25% 38.63 35.98 39.46 42.68 39.54 37.87 37.00 38.03 40.45 38.23 

Middle 50% 35.35 32.68 34.56 39.58 34.57 34.01 33.10 33.05 35.85 33.43 

Bottom 25% 30.87 26.85 31.17 31.54 30.18 30.14 28.87 28.88 28.00 28.96 

All percentiles 34.86 32.02 34.94 38.10 34.70 34.01 33.02 33.25 35.03 33.52 

Table 6.4-11: Average saleable kernel recovery (%) for 2014 and for all years from 2009-2014  

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-12 shows that Central Queensland farms had a higher relative proportion in the middle 

50% (21.0%) and a lower relative proportion in the bottom 25% (10.8%) of farm years for SKR 

from 2009 to 2014.  Mid North Coast farms had a higher relative proportion of farm years in the top 

25% (20.6%) for SKR.  South East Queensland farms had a higher relative proportion in the 

middle 50% (21.6%) and a lower relative proportion in the top 25% (15.0%).  Northern Rivers 

farms had a higher relative proportion in the bottom 25% (60.2%) and a lower relative proportion in 

the top 25% (46.6%) of farm years for SKR. 

This relationship between SKR and region is statistically significant. 

Saleable 
kernel 

recovery % 

Total farms years  
= 1316 

Top 25% 
(=>35.99) 

Middle 50% 
(>=31.01 to < 35.99) 

Bottom 25% 
(< 31.01) 

Total 

CQ 

Farm year 58 138 36 232 

% within 

percentile 17.8% 21.0% 10.8% 17.6% 

% of total 4.4% 10.5% 2.7% 17.6% 

SEQ 

Farm year 49 142 64 255 

% within 

percentile 15.0% 21.6% 19.3% 19.4% 

% of total 3.7% 10.8% 4.9% 19.4% 

NRNSW 

Farm year 152 346 200 698 

% within 

percentile 46.6% 52.6% 60.2% 53.0% 

% of total 11.6% 26.3% 15.2% 53.0% 

MNNSW 

Farm year 67 32 32 131 

% within 

percentile 20.6% 4.9% 9.6% 10.0% 

% of total 5.1% 2.4% 2.4% 10.0% 

Total 

Farm year 326 658 332 1316 

% of total 24.8% 50.0% 25.2% 100.0% 

Table 6.4-12: Cross tabulation saleable kernel recovery by percentile and region 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 



Table 6.4-13 shows the statistical differences between average SKR in the four regions for all 

seasons from 2009 to 2014. The major differences are: 

• Mid North Coast farms had a significantly higher average SKR than the farms from the other 

three regions. 

• South East Queensland and Northern Rivers farms had a significantly lower average SKR 

than Central Queensland farms. 

 

Figure 6.1-5 shows that farms in the benchmarking in the Mid North Coast and Central 

Queensland regions have a younger average tree age than farms in the South East Queensland 

and Northern Rivers regions.  Table 6.5-4 shows that farms with a younger average tree age have 

a higher SKR than older farms.  

 

Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean difference 

(I-J) 
Sig. 

 

Mean 

 

Saleable 

kernel 

recovery    

% 

CQ 

SEQ 0.99 0.00*** 

CQ 
34.01 

NRNSW 0.76 0.01*** 

MNNSW -1.02 0.01** 

SEQ 

CQ -0.99 0.00*** 

SEQ 
33.02 

NRNSW -0.23 0.38 

MNNSW -2.01 0.00*** 

NRNSW 

CQ -0.76 0.01*** 

NRNSW 
33.25 

SEQ 0.23 0.38 

MNNSW -1.78 0.00*** 

MNNSW 

CQ 1.02 0.01** 

MNNSW 
35.03 

SEQ 2.01 0.00*** 

NRNSW 1.78 0.00*** 

Table 6.4-13: Comparison of regional average saleable kernel recovery (%) for all seasons combined  
 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

 



 

Premium kernel recovery (PKR) by region 

Table 6.4-14 shows the average premium kernel recovery (PKR) for the top 25%, middle 50% and 

bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers and Mid 

North Coast in 2014 and for all years from 2009 to 2014.   

The average PKR in 2014 (31.09%) was higher than the average from 2009 to 2014 (30.54%). 

Average PKR was higher in 2014 in Central Queensland, Northern Rivers and Mid North Coast 

regions and lower in South East Queensland compared to the average PKR from 2009 to 2014.  



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=46) 

NRNSW 

 (n=141) 

MNNSW  

(n=24) 

All  

(n=263) 

CQ  

(n=232) 

SEQ  

(n=255) 

NRNSW 

 (n=698) 

MNNSW 

 (n=131) 

All  

(n=1316) 

Top 25% 36.25 34.80 35.03 37.03 35.50 35.67 36.27 34.46 35.97 35.34 

Middle 50% 32.40 31.08 30.45 32.27 31.11 31.41 32.08 29.50 31.24 30.50 

Bottom 25% 28.36 24.61 26.86 27.86 26.64 27.29 27.08 25.28 25.27 25.78 

All percentiles 32.20 30.36 30.70 32.36 31.09 31.44 31.86 29.69 30.93 30.54 

Table 6.4-14: Average premium kernel recovery (%) for 2014 and for all years from 2009-2014  

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-15 shows that Central Queensland (22.3%), Mid North Coast of New South Wales 

(12%) and South East Queensland (29.5%) farms had higher relative proportions of farm years in 

the top 25% and a lower relative proportion in the bottom 25% for PKR from 2009 to 2014.  

Northern Rivers farms had a higher relative proportion in the bottom 25% (71.4%) and a lower 

relative proportion in the top 25% (36.1%) of farm years for PKR. 

This relationship between PKR and region is statistically significant. 

 

Premium 
kernel 

recovery % 

Total farm years 
= 1316 

Top 25% 
(>=33.20 

Middle 50%  
(>=28.05 to <33.20) 

Bottom 25% 
(<28.05) 

Total 

CQ 

Farm year 74 123 35 232 

% within 

percentile 22.3% 18.8% 10.6% 17.6% 

% of total 5.6% 9.3% 2.7% 17.6% 

SEQ 

Farm year 98 129 28 255 

% within 

percentile 29.5% 19.7% 8.5% 19.4% 

% of total 7.4% 9.8% 2.1% 19.4% 

NRNSW 

Farm year 120 343 235 698 

% within 

percentile 36.1% 52.4% 71.4% 53.0% 

% of total 9.1% 26.1% 17.9% 53.0% 

MNNSW 

Farm year 40 60 31 131 

% within 

percentile 12.0% 9.2% 9.4% 10.0% 

% of total 3.0% 4.6% 2.4% 10.0% 

Total 

Farm year 332 655 329 1316 

% of total 25.2% 49.8% 25.0% 100.0% 

Table 6.4-15: Cross tabulation premium kernel recovery by percentile and region 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 



Table 6.4-16 shows the statistical differences between the average PKR’s in the four regions for all 

seasons from 2009 to 2014. The major differences are: 

• South East Queensland farms had a significantly higher average PKR than Northern Rivers 

and Mid North Coast farms. 

• Central Queensland and Mid North Coast farms had a significantly higher average PKR 

than Northern Rivers farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean difference 

(I-J) 
Sig. 

 

Mean 

 

Premium 

kernel 

recovery    

% 

 

 

CQ 

SEQ 
-0.42 0.21 

CQ 
31.44 

NRNSW 1.76 0.00*** 

MNNSW 0.51 0.20 

SEQ 

CQ 
0.42 0.21 

SEQ 
31.86 

NRNSW 2.17 0.00*** 

MNNSW 0.93 0.02** 

NRNSW 

CQ 
-1.76 0.00*** 

NRNSW 29.69 

 
SEQ -2.17 0.00*** 

MNNSW -1.24 0.00*** 

MNNSW 

CQ 
-0.51 0.20 

MNNSW 
30.93 

SEQ -0.93 0.02** 

NRNSW 1.24 0.00*** 

Table 6.4-16: Comparison of regional average premium kernel recovery (%) for all seasons combined  
 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 



Commercial kernel recovery (CKR) by region 

Table 6.4-17 shows the average commercial kernel recovery (CKR) for the top 25%, middle 50% 

and bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers of New 

South Wales, and Mid North Coast of New South Wales in 2014 and for all years from 2009 to 

2014.  

Average CKR in 2014 (3.61%) was greater than the average from 2009 to 2014 (2.97%).  This 

reflected 2014 CKR increases across all of the regions. 

 



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=46) 

NRNSW 

 (n=141) 

MNNSW  

(n=24) 

All  

(n=263) 

CQ  

(n=232) 

SEQ  

(n=255) 

NRNSW 

 (n=698) 

MNNSW 

 (n=131) 

All  

(n=1316) 

Top 25% 3.80 3.66 7.55 9.60 6.89 4.21 2.94 5.99 7.58 5.61 

Middle 50% 2.62 1.57 3.98 4.80 3.18 2.64 1.14 3.40 3.73 2.80 

Bottom 25% 1.57 0.00 1.77 2.97 1.24 0.78 0.00 1.52 1.34 0.63 

All percentiles 2.65 1.66 4.24 5.74 3.61 2.56 1.15 3.56 4.10 2.97 

Table 6.4-17: Average commercial kernel recovery (%) for 2014 and for all years from 2009-2014  

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-18 shows that Central Queensland farms had a higher relative proportion of farm years 

in the middle 50% (22.7%) for CKR and a lower relative proportion in the top 25% (6.7%) from 

2009 to 2014. South East Queensland farms had a higher relative proportion in the bottom 25% 

(51.2%) and a lower relative proportion in the top 25% (3%) and middle 50% (12%). Northern 

Rivers farms had a higher relative proportion in the top 25% (72.7%) and a lower relative 

proportion in the bottom 25% (23.6%). Mid North Coast farms also had a higher relative proportion 

in the top 25% (17.6%) and a lower relative proportion in the middle 50% (7.7%) and bottom 25% 

(6.8%) of farm years for CKR.  

This relationship between CKR and region is statistically significant. 

 

Commercial 
kernel 

recovery % 

Total farms years  
= 1316 

Top 25% 
(>=4.1) 

Middle 50% 
(>=1.60 to <4.1) 

Bottom 25% 
(<1.60) 

Total 

CQ 

Farm year 22 151 59 232 

% within percentile 6.7% 22.7% 18.3% 17.6% 

% of total 1.7% 11.5% 4.5% 17.6% 

SEQ 

Farm year 10 80 165 255 

% within percentile 3.0% 12.0% 51.2% 19.4% 

% of total 0.8% 6.1% 12.5% 19.4% 

NRNSW 

Farm year 240 382 76 698 

% within percentile 72.7% 57.5% 23.6% 53.0% 

% of total 18.2% 29.0% 5.8% 53.0% 

MNNSW 

Farm year 58 51 22 131 

% within percentile 17.6% 7.7% 6.8% 10.0% 

% of total 4.4% 3.9% 1.7% 10.0% 

Total 

Farm year 330 664 322 1316 

% of total 25.1% 50.5% 24.5% 100.0% 

Table 6.4-18: Cross tabulation commercial kernel recovery by percentile and region 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

  



Table 6.4-19 shows the statistical differences between average CKR in the four regions for all 

seasons from 2009 to 2014. The major differences are: 

• South East Queensland farms had a significantly lower average CKR than farms from the 

other three regions. 

• Mid North Coast farms had a significantly higher average CKR than farms from the other 

three regions. 

• Northern Rivers farms had a significantly higher average CKR than Central Queensland 

farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Commercial 

kernel 

recovery    

% 

CQ 

SEQ 1.41 0.00*** 

CQ 
2.56 

NRNSW -1.00 0.00*** 

MNNSW -1.53 0.00*** 

SEQ 

CQ -1.41 0.00*** 

SEQ 
1.15 

NRNSW -2.41 0.00*** 

MNNSW -2.94 0.00*** 

NRNSW 

CQ 1.00 0.00*** 

NRNSW 
3.56 

SEQ 2.41 0.00*** 

MNNSW -0.53 0.00*** 

MNNSW 

CQ 1.53 0.00*** 

MNNSW 
4.10 

SEQ 2.94 0.00*** 

NRNSW 0.53 0.00*** 

Table 6.4-19: Comparison of regional average commercial kernel recovery (%) for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

  



Reject kernel recovery (RKR) by region 

The average RKR for all farms in the benchmarking survey in 2014 (2.76%) was lower than the 

average from 2009 to 2014 (2.82%).   

The average RKR was highest in 2014 for South East Queensland farms (3.41%), similar for Mid 

North Coast farms (2.71%) and Central Queensland farms (2.72%) and lowest for Northern Rivers 

of farms (2.56%).  

By comparison, the average RKR for the six years from 2009 to 2014 was highest for Mid North 

Coast farms (3.42%) and lowest for South East Queensland and Northern Rivers farms (both 

2.72%).  



 2014 2009-2014 

 CQ   

(n=52) 

SEQ  

(n=46) 

NRNSW 

 (n=141) 

MNNSW  

(n=24) 

All  

(n=263) 

CQ  

(n=232) 

SEQ  

(n=255) 

NRNSW 

 (n=698) 

MNNSW 

 (n=131) 

All  

(n=1316) 

Top 25% 1.02 1.09 1.37 1.17 1.22 1.24 0.95 1.26 1.44 1.19 

Middle 50% 2.46 2.53 2.37 2.57 2.41 2.71 2.20 2.44 2.80 2.48 

Bottom 25% 4.62 7.13 4.10 4.95 4.93 4.99 5.59 4.71 6.56 5.10 

All percentiles 2.72 3.41 2.56 2.71 2.76 2.93 2.72 2.72 3.42 2.82 

Table 6.4-20: Average reject kernel recovery (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-21 shows that there is a higher relative proportion of Central Queensland farms amongst 

the bottom 25% (19.1%) and a lower relative proportion amongst the top 25% (14.9%) of farm 

years for RKR from 2009 to 2014.  There is a higher relative proportion of South East Queensland 

farms (27.7%) in the top 25% and a lower relative proportion of Mid North Coast farms in the top 

25% (5.2%) of farm years for RKR.  Northern Rivers farm years are relatively evenly spread for 

RKR.   

This relationship between RKR and region is statistically significant. 

 

Reject 
kernel 

recovery % 

Total farm years 
=1316 

Top 25% 
(<=1.69) 

Middle 50%      
(> 1.69  to <=3.39) 

Bottom 25%  
(> 3.39) 

Total 

CQ 

Farm year 49 119 64 232 

% within 

percentile 
14.9% 18.3% 19.1% 17.6% 

% of total 3.7% 9.0% 4.9% 17.6% 

SEQ 

Farm year 91 101 63 255 

% within 

percentile 
27.7% 15.5% 18.8% 19.4% 

% of total 6.9% 7.7% 4.8% 19.4% 

NRNSW 

Farm year 172 357 169 698 

% within 

percentile 
52.3% 54.8% 50.4% 53.0% 

% of total 13.1% 27.1% 12.8% 53.0% 

MNNSW 

Farm year 17 75 39 131 

% within 

percentile 
5.2% 11.5% 11.6% 10.0% 

% of total 1.3% 5.7% 3.0% 10.0% 

Total 

Farm years 329 652 335 1316 

% of total 25.0% 49.5% 25.5% 100.0% 

Table 6.4-21: Cross tabulation reject kernel recovery by percentile and region 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

  



Table 6.4-22 shows the statistical differences between average RKR between the four regions for 

all seasons from 2009 to 2014. The major differences are: 

• Mid North Coast farms had a significantly higher average RKR than farms in the other three 

regions. 

• There was no significant difference between average RKR from Central Queensland, South 

East Queensland and Northern Rivers farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Reject 

kernel 

recovery % 

 

CQ 

SEQ 
0.20 0.20 

CQ 
  2.93  

NRNSW 0.21 0.11 

MNNSW -0.49 0.01*** 

SEQ 

CQ 
-0.20 0.20 

SEQ 
2.72 

NRNSW 0.01 0.95 

MNNSW -0.70 0.00*** 

NRNSW 

CQ 
-0.21 0.11 

NRNSW 
2.72 

SEQ -0.01 0.95 

MNNSW -0.70 0.00*** 

MNNSW 

CQ 
0.49 0.01*** 

MNNSW 
3.42 

SEQ 0.70 0.00*** 

NRNSW 0.70 0.00*** 

Table 6.4-22: Comparison of regional average reject kernel recovery (%) for all seasons combined  

 

* The mean difference is significant at the 10% level 

** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland
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Insect damage by region 

Table 6.4-23 shows the average consigned rejects due to insect damage for the top 25%, middle 

50% and bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers of 

New South Wales and Mid North Coast of New South Wales in 2014 and for all years from 2009 to 

2014.  As with RKR, the figures are inverted (i.e. the lower levels are in the top 25%) as low levels 

of rejects due to insect damage represent better quality.  

The average level of rejects due to insect damage in 2014 (0.73%) was much lower than the 

average from 2009 to 2014 (0.89%).   

Mid North Coast farms had the highest average level of rejects due to insect damage in 2014 

(0.96%) and over the six years from 2009 to 2014 (1.48%).  South East Queensland farms had the 

lowest average level of rejects due to insect damage in 2014 (0.50%).  Central Queensland farms 

had the lowest average level of rejects over the six years (0.58%).    

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=249) 

NRNSW 

 (n=689) 

MNNSW 

 (n=131) 

All  

(n=1298) 

Top 25% 0.17 0.02 0.25 0.30 0.15 0.14 0.06 0.24 0.27 0.17 

Middle 50% 0.59 0.20 0.63 0.55 0.56 0.42 0.40 0.67 0.93 0.61 

Bottom 25% 1.45 1.46 1.52 2.16 1.65 1.35 2.06 2.14 3.68 2.18 

All percentiles 0.68 0.50 0.79 0.96 0.73 0.58 0.73 0.94 1.48 0.89 

Table 6.4-23: Average insect damage rejects (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-24 shows the statistical differences between the average levels of rejects due to insect 

damage between the four regions for all seasons from 2009 to 2014. The major differences are: 

• Mid North Coast farms had a significantly higher average level of rejects due to insect 

damage than farms in the other three regions. 

 

• Northern Rivers farms had a significantly higher average level of rejects due to insect 

damage than the Central Queensland and South East Queensland farms. 

 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Insect 

damage     

% 

CQ 

SEQ 
-0.15 0.13 

CQ 
0.58 

NRNSW -0.36 0.00*** 

MNNSW -0.90 0.00*** 

SEQ 

CQ 
0.15 0.13 

SEQ 
0.73 

NRNSW -0.21 0.01*** 

MNNSW -0.75 0.00*** 

NRNSW 

CQ 
0.36 0.00*** 

NRNSW 
0.94 

SEQ 0.21 0.01*** 

MNNSW -0.54 0.00*** 

MNNSW 

CQ 
0.90 0.00*** 

MNNSW 
1.48 

SEQ 0.75 0.00*** 

NRNSW 0.54 0.00*** 

Table 6.4-24:  Comparison of regional average consignment insect damage (%) rejects for all seasons 
combined  

 

* The mean difference is significant at the 10% level 

** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 



Mould by region 

Table 6.4-25 shows the average consigned rejects due to mould for the top 25%, middle 50% and 

bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers and Mid 

North Coast in 2014 and for all years from 2009 to 2014.  As with RKR, the figures are inverted 

(i.e. the lower levels are in the top 25%) as low levels of rejects due to mould represent better 

quality. 

The average level of rejects due to mould in 2014 (0.51%) was higher than the average from 2009 

to 2014 (0.38%). 

South East Queensland farms had the highest average level of rejects due to mould in 2014 

(0.59%).  Mid North Coast farms had the highest average level over the six years from 2009 to 

2014 (0.50%).  

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=249) 

NRNSW 

 (n=690) 

MNNSW 

 (n=131) 

All  

(n=1299) 

Top 25% 0.22 0.09 0.09 0.07 0.13 0.14 0.06 0.03 0.07 0.06 

Middle 50% 0.32 0.32 0.40 0.32 0.39 0.35 0.28 0.21 0.38 0.27 

Bottom 25% 0.68 1.26 1.31 0.74 1.18 0.77 0.96 0.87 1.20 0.90 

All percentiles 0.40 0.59 0.55 0.43 0.51 0.40 0.39 0.34 0.50 0.38 

Table 6.4-25: Average mould rejects (%) for 2014 and for all years from 2009 to 2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-26 shows the statistical differences between the average levels of rejects due to mould 

between the four regions for all seasons from 2009 to 2014. The major differences are: 

• Mid North Coast farms had a significantly higher average level of rejects due to mould 

than farms in the other three regions. 

• Northern Rivers farms had a significantly lower average level of rejects due to mould than 

the Central Queensland farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Mould       

% 

CQ 

SEQ 
0.01 0.84 

CQ 
0.40 

NRNSW 0.06 0.08* 

MNNSW -0.11 0.01*** 

SEQ 

CQ 
-0.01 0.84 

SEQ 
0.39 

NRNSW 0.05 0.12 

MNNSW -0.11 0.01*** 

NRNSW 

CQ 
-0.06 0.08* 

NRNSW 
0.34 

SEQ -0.05 0.12 

MNNSW -0.16 0.00*** 

MNNSW 

CQ 
0.11 0.01*** 

MNNSW 
0.50 

SEQ 0.11 0.01*** 

NRNSW 0.16 0.00*** 

Table 6.4-26: Comparison of regional average consignment mould (%) rejects for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

 

 

  



Discolouration by region 

Table 6.4-27 shows the average level of consigned rejects due to discolouration for the top 25%, 

middle 50% and bottom 25% of farms in Central Queensland, South East Queensland, Northern 

Rivers and Mid North Coast in 2014 and for all years from 2009 to 2014.  As with RKR, the figures 

are inverted (i.e. the lower levels are in the top 25%) as low levels of rejects due to discolouration 

represent better quality. 

The average level of rejects due to discolouration in 2014 (0.26%) was lower than the average 

from 2009 to 2014 (0.33%).  In 2014, the top 25% of farms averaged only 0.02% rejects due to 

discolouration, the middle 50% averaged 0.20% and the bottom 25% averaged 0.60%.  In the six 

years from 2009 to 2014, the top 25% of farms averaged only 0.02% rejects due to discolouration, 

the middle 50% averaged 0.20% and the bottom 25% averaged 0.86%. 

South East Queensland farms (0.09%) had the lowest average levels of rejects due to 

discolouration in 2014 and over the six years from 2009 to 2014 (0.26%).  Central Queensland 

farms had the highest average levels in 2014 (0.32%) and over the six years (0.51%). 

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=249) 

NRNSW 

 (n=689) 

MNNSW 

 (n=129) 

All  

(n=1296) 

Top 25% 0.09 0.00 0.06 0.01 0.02 0.13 0.00 0.03 0.00 0.02 

Middle 50% 0.26 0.08 0.25 0.16 0.20 0.36 0.12 0.18 0.24 0.20 

Bottom 25% 0.69 0.25 0.67 0.41 0.60 1.13 0.79 0.79 0.78 0.86 

All percentiles 0.32 0.09 0.30 0.22 0.26 0.51 0.26 0.30 0.31 0.33 

Table 6.4-27: Average discolouration rejects (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-28 shows the statistical differences between the average levels of rejects due to 

discolouration between the four regions for all seasons from 2009 to 2014. The major differences 

are: 

• The Central Queensland farms had a significantly higher average level of rejects due to 

discolouration than farms in the other three regions. 

• There was no significant difference between the average levels of rejects due to 

discolouration amongst the South East Queensland and Mid North Coast and Northern 

Rivers farms. 

 

Bearing farms Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Discolouration 

% 

CQ 

SEQ 
0.25 0.00*** 

CQ 
0.51 

NRNSW 0.21 0.00*** 

MNNSW 0.21 0.00*** 

SEQ 

CQ 
-0.25 0.00*** 

SEQ 
0.26 

NRNSW -0.04 0.22 

MNNSW -0.04 0.38 

NRNSW 

CQ 
-0.21 0.00*** 

NRNSW 
0.30 

SEQ 0.04 0.22 

MNNSW 0.00 0.96 

MNNSW 

CQ 
-0.21 0.00*** 

MNNSW 
0.31 

SEQ 0.04 0.38 

NRNSW 0.00 0.96 

Table 6.4-28: Comparison of regional average consignment discolouration (%) rejects for all seasons 
combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland  

 

  



Brown centres by region 

Table 6.4-29 shows the average level of consigned rejects due to brown centres (also known as 

internal discolouration) for the top 25%, middle 50% and bottom 25% of farms in Central 

Queensland, South East Queensland, Northern Rivers and Mid North Coast in 2014 and for all six 

years from 2009 to 2014.  As with RKR, the figures are inverted (i.e. the lower levels are in the top 

25%) as low levels of rejects due to brown centres represent better quality.  

The average level of rejects due to brown centres in 2014 (0.42%) was lower than the average 

from 2009 to 2014 (0.51%).  Central Queensland farms had the highest average levels of rejects 

due to brown centres in 2014 (0.65%) and over the six years from 2009 to 2014 (0.99%). South 

East Queensland farms had the lowest average levels of rejects due to brown centres in 2014 

(0.23%) and over the six years from 2009 to 2014 (0.32%).  

 

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=249) 

NRNSW 

 (n=688) 

MNNSW 

 (n=128) 

All  

(n=1294) 

Top 25% 0.15 0.03 0.09 0.08 0.07 0.17 0.03 0.06 0.00 0.06 

Middle 50% 0.54 0.13 0.33 0.31 0.32 0.86 0.20 0.34 0.29 0.35 

Bottom 25% 1.40 0.59 0.81 0.77 0.97 1.96 0.82 1.05 0.86 1.27 

All percentiles 0.65 0.23 0.40 0.45 0.42 0.99 0.32 0.45 0.35 0.51 

Table 6.4-29: Average brown centre rejects (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-30 shows the statistical differences between the average levels of rejects due to brown 

centres between the four regions for all seasons from 2009 to 2014. The major differences are: 

• Central Queensland farms had a significantly higher average level of rejects due to brown 

centres than farms in the other three regions. 

• Northern Rivers farms had a significantly higher average level of rejects due to brown 

centres than the South East Queensland and Mid North Coast farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Brown 

centres % 

CQ 

SEQ 
0.66 0.00*** 

CQ 
0.99 

NRNSW 0.54 0.00*** 

MNNSW 0.64 0.00*** 

SEQ 

CQ 
-0.66 0.00*** 

SEQ 
0.32 

NRNSW -0.13 0.00*** 

MNNSW -0.02 0.68 

NRNSW 

CQ 
-0.54 0.00*** 

NRNSW 
0.45 

SEQ 0.13 0.00*** 

MNNSW 0.10 0.03** 

MNNSW 

CQ 
-0.64 0.00*** 

MNNSW 
0.35 

SEQ 0.02 0.68 

NRNSW -0.10 0.03** 

Table 6.4-30: Comparison of regional average consignment brown centre (%) rejects for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland 



Immaturity by region 

Table 6.4-31 shows the average consigned level of rejects due to immaturity for the top 25%, 

middle 50% and bottom 25% of farms in Central Queensland, South East Queensland, Northern 

Rivers and Mid North Coast in 2014 and for all years from 2009 to 2014.  As with RKR, the figures 

are inverted (i.e. the lower levels are in the top 25%) as low levels of rejects due to immaturity 

represent better quality.  

The average level of rejects due to immaturity in 2014 (0.75%) was higher than the average from 

2009 to 2014 (0.64%).  

South East Queensland farms had the highest average levels of rejects due to immaturity in 2014 

(1.95%) and over the six years from 2009 to 2014 (0.99%). Northern Rivers farms had the lowest 

average level of rejects due to immaturity in 2014 (0.43%) and Central Queensland farms had the 

lowest average level of rejects over the six years (0.49%). 

 

 

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=249) 

NRNSW 

 (n=688) 

MNNSW 

 (n=131) 

All  

(n=1297) 

Top 25% 0.10 0.28 0.13 0.24 0.14 0.12 0.15 0.14 0.16 0.14 

Middle 50% 0.34 1.05 0.39 0.54 0.44 0.29 0.51 0.46 0.46 0.44 

Bottom 25% 1.64 5.20 0.77 1.03 1.92 1.26 2.77 1.20 1.26 1.54 

All percentiles 0.61 1.95 0.43 0.56 0.75 0.49 0.99 0.57 0.59 0.64 

Table 6.4-31: Average immaturity rejects (%) for 2014 and for all years from 2009 - 2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-32 shows the statistical differences between the average levels of rejects due to 

immaturity between the four regions for all seasons from 2009 to 2014. The major differences are: 

• The South East Queensland farms had a significantly higher average level of rejects due 

to immaturity than farms in the other three regions. 

• There was not a significant difference in the average level of rejects due to immaturity 

between the Northern Rivers, Central Queensland and Mid North Coast farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Immaturity 

% 

 

CQ 

SEQ 
-0.51 0.00*** 

CQ 
0.49 

NRNSW -0.08 0.22 

MNNSW -0.11 0.22 

SEQ 

CQ 
0.51 0.00*** 

SEQ 
0.99  

NRNSW 0.43 0.00*** 

MNNSW 0.40 0.00*** 

NRNSW 

CQ 
0.08 0.22 

NRNSW 
0.57 

SEQ -0.43 0.00*** 

MNNSW -0.03 0.66 

MNNSW 

CQ 
0.11 0.22 

MNNSW 
0.59 

SEQ -0.40 0.00*** 

NRNSW 0.03 0.66 

Table 6.4-32: Comparison of regional average consignment immaturity (%) rejects for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 

and SEQ= South East Queensland 

 

  



Germination by region 

Table 6.4-33 shows the average consigned rejects due to germination for the top 25%, middle 

50% and bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers 

and Mid North Coast in 2014 and for all years from 2009 to 2014. As with RKR, the figures are 

inverted (i.e. the lower levels are in the top 25%) as low levels of rejects due to germination 

represent better quality.   

Reject analysis in figures 6.3-8 and 6.3-9 show that the average level of rejects due to germination 

was the lowest of all the reject categories in each season from 2009 to 2014. 

The average level of rejects due to germination in 2014 (0.08%) was similar to the average from 

2009 to 2014 (0.09%). 

The average level of rejects due to germination was lowest amongst South East Queensland 

farms in 2014 (0.05%) and was lowest amongst Central Queensland farms in the six years from 

2009 to 2014 (0.05%). 

 

 



 2014 2009-2014 

 CQ   

(n=51) 

SEQ  

(n=46) 

NRNSW 

 (n=138) 

MNNSW  

(n=24) 

All  

(n=259) 

CQ  

(n=229) 

SEQ  

(n=248) 

NRNSW 

 (n=688) 

MNNSW 

 (n=129) 

All  

(n=1294) 

Top 25% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Middle 50% 0.03 0.01 0.07 0.08 0.07 0.03 0.02 0.05 0.13 0.06 

Bottom 25% 0.20 0.14 0.25 0.38 0.25 0.15 0.28 0.32 0.64 0.32 

All percentiles 0.08 0.05 0.09 0.09 0.08 0.05 0.07 0.09 0.19 0.09 

Table 6.4-33: Average germination rejects (%) for 2014 and for all years from 2009 - 2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 

 

 



Figure 6.4-24 shows a compari

2014 for each of the four region

due to germination in each of th

due to germination from Mid No

the other three regions had a s

 

Figure 6.4-24: Comparison of a

 

ison of the average level of rejects due to germin

ns. Mid North Coast farms had the highest averag

he six years and particularly from 2009 to 2011.  T

orth Coast farms decreased sharply from 2009 to

similar low level of rejects due to germination from

average regional germination reject levels (2009 to 201

ation from 2009 to 

ge level of rejects 

The level of rejects 

o 2012.  Farms from 

m 2011 to 2014. 

14) 



Figure 6.4-25 shows the averag

participating farms from each o

are weighted averages and are

germination by the total bearing

There was a large decrease in 

bearing hectare from 2013 to 2

There was an increase in the a

hectare from 2013 to 2014 amo

Rivers farms mainly due to the 

 

Figure 6.4-25: Comparison of re
hectare (2009 to

ge kilograms rejected due to germination per bea

of the regions from 2009 to 2014.  It is important to

e calculated by dividing the total kilograms of rejec

g hectares from the farms in the relevant regions.

the average kilograms of reject kernel due to ger

2014 amongst Mid North Coast farms (from 5.44 k

average kilograms of reject kernel due to germinat

ongst South East Queensland, Central Queensla

increased yield of NIS per bearing hectare. 

egional weighted average germination reject levels in k
o 2014) 

aring hectare for 

o note that these 

ct kernel due to 

. 

rmination per 

kg to 2.04 kg).  

tion per bearing 

nd and Northern 

 
kilograms per bearing 



Table 6.4-34 shows the statistical differences between the average levels of rejects due to 

germination between the four regions for all seasons from 2009 to 2014. The major differences 

are: 

• Mid North Coast farms had a significantly higher average level of rejects due to 

germination than farms in the other three regions. 

• Northern Rivers farms had a significantly higher average level of rejects due to germination 

than the Central Queensland farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Germination 

% 

CQ 

SEQ 
-0.02 0.19 

CQ 0.05 

 
NRNSW -0.04 0.01*** 

MNNSW -0.14 0.00*** 

SEQ 

CQ 
0.02 0.19 

SEQ 0.07 

 
NRNSW -0.02 0.31 

MNNSW -0.12 0.00*** 

NRNSW 

CQ 
0.04 0.01*** 

NRNSW 0.09 

 
SEQ 0.02 0.31 

MNNSW -0.11 0.00*** 

MNNSW 

CQ 
0.14 0.00*** 

MNNSW 
0.19 

SEQ 0.12 0.00*** 

NRNSW 0.11 0.00*** 

Table 6.4-34: Comparison of regional average consignment germination (%) rejects for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland 
  



NIS moisture content (NIS MC) by region 

Table 6.4-35 shows the average nut-in-shell moisture content (NIS MC) at delivery to the 

processor for the highest 25%, middle 50% and lowest 25% of farms in Central Queensland, 

South East Queensland, Northern Rivers and Mid North Coast in 2014 and for all years from 2009 

to 2014.  

 

The average NIS MC in 2014 (14.63%) was only slightly less than the average from 2009 to 2014 

(14.83%).   

 

Average NIS MC was substantially higher in 2014 for Northern Rivers farms (17.2%) than for 

South East Queensland (13.1%), Mid North Coast (11.86%) and Central Queensland farms 

(11.26%).  This reflects the higher average rainfall during the harvest season in the Northern 

Rivers and the lower average rainfall during the harvest season in Central Queensland.   

The average NIS MC for all six years from 2009 to 2014 was also significantly higher amongst 

Northern Rivers farms (17.13%) than for South East Queensland (13.35%), Central Queensland 

(12.05%) and Mid North Coast farms (12.46%). 

 



 2014 2009-2014 

 CQ   

(n=41) 

SEQ  

(n=44) 

NRNSW 

 (n=106) 

MNNSW  

(n=24) 

All  

(n=215) 

CQ  

(n=199) 

SEQ  

(n=218) 

NRNSW 

 (n=503) 

MNNSW 

 (n=118) 

All  

(n=1038) 

Top 25% 13.29 17.82 21.29 14.93 19.85 14.70 18.08 21.95 15.38 20.28 

Middle 50% 11.02 12.59 17.25 12.10 14.31 11.86 12.79 16.96 12.39 14.26 

Bottom 25% 9.72 9.38 13.09 9.26 10.03 9.71 9.72 12.79 9.78 10.47 

All percentiles 11.26 13.10 17.20 11.86 14.63 12.05 13.35 17.13 12.46 14.83 

Table 6.4-35: Average consigned NIS moisture content (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-36 shows the statistical differences between average NIS MC for each region for all 

seasons from 2009 to 2014. The major differences are: 

• Northern Rivers farms had a significantly higher average NIS MC than the farms in the 

other three regions. 

• South East Queensland farms had a significantly higher average NIS MC than Central 

Queensland and Mid North Coast farms. 

 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Moisture 
content % 

CQ 

SEQ 
-1.31 0.00*** 

CQ 
12.05 

NRNSW -5.09 0.00*** 

MNNSW -0.42 0.15 

SEQ 

CQ 
1.31 0.00*** 

SEQ 
13.35 

NRNSW -3.78 0.00*** 

MNNSW 0.89 0.03** 

NRNSW 

CQ 
5.09 0.00*** 

NRNSW 
17.13 

SEQ 3.78 0.00*** 

MNNSW 4.67 0.00*** 

MNNSW 

CQ 
0.42 0.15 

MNNSW 
12.46 

SEQ -0.89 0.03** 

NRNSW -4.67 0.00*** 

Table 6.4-36: Comparison of regional average consigned NIS moisture content (%) for all seasons 
combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales 
and SEQ= South East Queensland 
 



Percentage of whole kernels 

Table 6.4-37 shows the average percentage of whole kernels for the top 25%, middle 50% and 

bottom 25% of farms in Central Queensland, South East Queensland, Northern Rivers and Mid 

North Coast in 2014 and the average for all years from 2009 to 2014.   

 

The average percentage of whole kernels in all participating farms in 2014 (53.76%) was slightly 

higher than the average from 2009 to 2014 (52.25%).   

 

The average percentage of whole kernels in 2014 was highest for Mid North Coast farms (60.94%) 

and lowest for Central Queensland (48.79%), farms.  Mid North Coast farms also had the highest 

average percentage of whole kernels (60.92%) over the six years from 2009 to 2014. South East 

Queensland farms (50.53%) had the lowest average level of whole kernels over the six years from 

2009 to 2014. 

 

 



 2014 2009-2014 

 CQ   

(n=22) 

SEQ  

(n=30) 

NRNSW 

 (n=87) 

MNNSW  

(n=13) 

All  

(n=152) 

CQ  

(n=129) 

SEQ  

(n=128) 

NRNSW 

 (n=385) 

MNNSW 

 (n=41) 

All  

(n=683) 

Top 25% 59.23 59.18 64.97 63.7 63.77 60.09 60.78 62.89 65.88 62.69 

Middle 50% 51.77 53.93 54.45 61.63 54.46 52.45 50.76 51.99 61.78 52.37 

Bottom 25% 35.90 42.72 43.88 54.04 42.37 41.49 39.82 41.68 53.33 41.58 

All percentiles 48.79 52.34 54.44 60.94 53.76 51.62 50.53 52.11 60.92 52.25 

Table 6.4-37: Average whole kernel (%) for 2014 and for all years from 2009-2014 

 

CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New South Wales and SEQ= South East Queensland 

n = the number of farms within the survey sample in each region in each year 
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Table 6.4-38 shows the statistical differences between the average percentages of whole 
kernel between the four regions for all seasons from 2009 to 2014. The major differences 
are: 

• Mid North Coast farms had a significantly higher average percentage of whole kernels 
than the farms in the other three regions. 
 

• Northern Rivers farms had a significantly higher average percentage of whole kernels than 
the South East Queensland farm 
 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean difference 

(I-J) 
Sig. 

 
Mean 

 

Whole 

kernel % 

CQ 

SEQ 
1.09 0.27 

CQ 
51.62 NRNSW -0.48 0.55 

MNNSW -9.30 0.00*** 

SEQ 

CQ 
-1.09 0.27 

SEQ 
50.53 

NRNSW -1.58 0.05** 

MNNSW -10.39 0.00*** 

NRNSW 

CQ 
0.48 0.55 

NRNSW 
52.11 

SEQ 1.58 0.05** 

MNNSW -8.81 0.00*** 

MNNSW 

CQ 
9.30 0.00*** 

MNNSW 
60.92 

SEQ 10.39 0.00*** 

NRNSW 8.81 0.00*** 

Table 6.4-38: Comparison of regional average whole kernel (%) for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
CQ = Central Queensland; NRNSW = Northern Rivers New South Wales; MNNSW = Mid North Coast New 

South Wales and SEQ= South East Queensland 
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NIS tonnes per hectare by tree age 

Table 6.5-1 shows the statistical differences for average NIS tonnes per hectare for farms in 

different tree age categories for all seasons from 2009 to 2014. The major differences are: 

• Farms aged 20 to 24 years had significantly higher average NIS tonnes per hectare than 
farms in all the other tree age categories. 

• 25+ year old trees had a significantly higher average NIS tonnes per hectare than farms 
younger than 20 years. 

• Farms aged 15 to 19 years and 10 to 14 years did not have a significantly different 
average NIS tonnes per hectare. Farms in both of these tree age categories had 
significantly higher average NIS tonnes per hectare than farms younger than 10 years.  

• Also, as expected, farms aged 8 to 9 years had a significantly higher average NIS tonnes 
per hectare than farms aged 5 to 7 years. 

 

 



Bearing 

farms 
Least significant difference 

Dependent 

variable 

Tree 

age (I) 
Tree age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

NIS tonnes   

per hectare 

5 - 7 

8 - 9 -0.55 0.00*** 

1.25 

10 - 14 -1.10 0.00*** 

15 - 19 -1.11 0.00*** 

20 - 24 -1.61 0.00*** 

25+ -1.37 0.00*** 

8 - 9 

5 - 7 0.55 0.00*** 

1.80 

10 - 14 -0.55 0.00*** 

15 - 19 -0.56 0.00*** 

20 - 24 -1.05 0.00*** 

25+ -0.82 0.00*** 

10 - 14 

5 - 7 1.10 0.00*** 

2.35 

8 - 9 0.55 0.00*** 

15 - 19 -0.01 0.95 

20 - 24 -0.51 0.00*** 

25+ -0.27 0.01*** 

15 - 19 

5 - 7 1.11 0.00*** 

2.36 

8 - 9 0.56 0.00*** 

10 - 14 0.01 0.95 

20 - 24 -0.50 0.00*** 

25+ -0.27 0.01*** 

20 - 24 

5 - 7 1.61 0.00*** 

2.86 

8 - 9 1.05 0.00*** 

10 - 14 0.51 0.00*** 

15 - 19 0.50 0.00*** 

25+ 0.23 0.02** 

25+ 

5 - 7 1.37 0.00*** 

2.62 

8 - 9 0.82 0.00*** 

10 - 14 0.27 0.01*** 

15 - 19 0.27 0.01*** 

20 - 24 -0.23 0.02** 

Table 6.5-1: Comparison of tree age average NIS kernel tonnes per hectare for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level



Saleable kernel tonnes per hectare by tree age 

Table 6.5-2 and 6.5-3 show the statistical differences for average saleable and total kernel tonnes 

per hectare for farms in different tree age categories for all seasons from 2009 to 2014. The major 

differences in each of these tables are: 

• Farms aged 20 to 24 years had significantly higher saleable kernel tonnes per hectare 

than farms in all other tree age categories. 

• Farms aged 25+ years, 15 to 19 years and 10 to 14 years all had similar saleable kernel 

tonnes per hectare. Farms in these tree age categories had significantly higher saleable 

kernel than farms younger than 10 years.  

• Also, as expected, farms aged 8 to 9 years had significantly higher average saleable 

kernel tonnes per hectare than farms aged 5 to 7 years. 



Bearing 

farms 
Least significant difference 

Dependent 

variable 

Tree age 

(I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Saleable 

kernel 

tonnes per 

hectare 

5 - 7 

8 - 9 -0.18 0.00*** 

0.42 

10 - 14 -0.36 0.00*** 

15 - 19 -0.34 0.00*** 

20 - 24 -0.46 0.00*** 

25+ -0.36 0.00*** 

8 - 9 

5 - 7 0.18 0.00*** 

0.60 

10 - 14 -0.18 0.00*** 

15 - 19 -0.15 0.00*** 

20 - 24 -0.28 0.00*** 

25+ -0.17 0.00*** 

10 - 14 

5 - 7 0.36 0.00*** 

0.78 

8 - 9 0.18 0.00*** 

15 - 19 0.03 0.44 

20 - 24 -0.10 0.00*** 

25+ 0.01 0.88 

15 - 19 

5 - 7 0.34 0.00*** 

0.75 

8 - 9 0.15 0.00*** 

10 - 14 -0.03 0.44 

20 - 24 -0.13 0.00*** 

25+ -0.02 0.56 

20 - 24 

5 - 7 0.46 0.00*** 

0.88 

8 - 9 0.28 0.00*** 

10 - 14 0.10 0.00*** 

15 - 19 0.13 0.00*** 

25+ 0.11 0.00*** 

25+ 

5 - 7 0.36 0.00*** 

0.78 

8 - 9 0.17 0.00*** 

10 - 14 -0.01 0.88 

15 - 19 0.02 0.56 

20 - 24 -0.11 0.00 

Table 6.5-2: Comparison of tree age average saleable kernel tonnes per hectare for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level



Bearing 

farms 
Least significant difference 

Dependent 

variable 

Tree age 

(I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Total 

kernel 

tonnes per 

ha 

5 – 7 

8 - 9 -0.20 0.00*** 

0.44 

10 - 14 -0.40 0.00*** 

15 - 19 -0.37 0.00*** 

20 - 24 -0.50 0.00*** 

25+ -0.39 0.00*** 

8 – 9 

5 - 7 0.20 0.00*** 

0.65 

10 - 14 -0.19 0.00*** 

15 - 19 -0.17 0.00*** 

20 - 24 -0.30 0.00*** 

25+ -0.19 0.00*** 

10 – 14 

5 - 7 0.40 0.00*** 

0.84 

8 - 9 0.19 0.00*** 

15 - 19 0.03 0.42 

20 - 24 -0.10 0.00*** 

25+ 0.01 0.87 

15 – 19 

5 - 7 0.37 0.00*** 

0.81 

8 - 9 0.17 0.00*** 

10 - 14 -0.03 0.42 

20 - 24 -0.13 0.00*** 

25+ -0.02 0.54 

20 - 24 

5 - 7 0.50 0.00*** 

0.94 

8 - 9 0.30 0.00*** 

10 - 14 0.10 0.00*** 

15 - 19 0.13 0.00*** 

25+ 0.11 0.00*** 

25+ 

5 - 7 0.39 0.00*** 

0.84 

8 - 9 0.19 0.00*** 

10 - 14 -0.01 0.87 

15 - 19 0.02 0.54 

20 - 24 -0.11 0.00*** 

Table 6.5-3: Comparison of tree age average total kernel tonnes per hectare for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level
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Bearing farms Least significant difference 

Dependent 

variable 

Tree 

age (I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Saleable 

kernel 

recovery % 

5 - 7 

8 - 9 -0.07 0.88 

35.40 

10 - 14 0.30 0.39 

15 - 19 1.84 0.00*** 

20 - 24 2.82 0.00*** 

25+ 4.37 0.00*** 

8 - 9 

5 - 7 0.07 0.88 

35.47 

10 - 14 0.37 0.35 

15 - 19 1.90 0.00*** 

20 - 24 2.89 0.00*** 

25+ 4.44 0.00*** 

10 - 14 

5 - 7 -0.30 0.39 

35.10 

8 - 9 -0.37 0.35 

15 - 19 1.53 0.00*** 

20 - 24 2.52 0.00*** 

25+ 4.07 0.00*** 

15 - 19 

5 - 7 -1.84 0.00*** 

33.57 

8 - 9 -1.90 0.00*** 

10 - 14 -1.53 0.00*** 

20 - 24 0.98 0.00*** 

25+ 2.54 0.00*** 

20 - 24 

5 - 7 -2.82 0.00*** 

32.58 

8 - 9 -2.89 0.00*** 

10 - 14 -2.52 0.00*** 

15 - 19 -0.98 0.00*** 

25+ 1.55 0.00*** 

25+ 

5 - 7 -4.37 0.00*** 

31.03 

8 - 9 -4.44 0.00*** 

10 - 14 -4.07 0.00*** 

15 - 19 -2.54 0.00*** 

20 - 24 -1.55 0.00*** 

Table 6.5-4: Comparison of tree age average saleable kernel recovery for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level
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Table 6.5-5 shows the statistical differences between average PKR for farms in each of the tree 

age categories for all seasons from 2009 to 2014. The major differences are: 

• Farms aged 25+ years had a significantly lower average PKR than farms in all the other 

tree age categories. 

• Farms aged 20 to 24 years had significantly lower average PKR than farms younger than 

20 years. 

• Farms aged 15 to 19 years had significantly lower average PKR than farms younger than 

15 years. 

• Farms age 10 to 14 years had significantly lower average PKR than farms younger than 

10 years. 

• Farms aged 5 to 7 years and 8 to 9 years had similar PKR. 

 

 



Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Premium 

kernel 

recovery % 

5 - 7 

8 - 9 -0.28 0.55 

32.55 

10 - 14 0.79 0.03** 

15 - 19 2.10 0.00*** 

20 - 24 2.91 0.00*** 

25+ 4.18 0.00*** 

8 - 9 

5 - 7 0.28 0.55 

32.84 

10 - 14 1.08 0.01*** 

15 - 19 2.38 0.00*** 

20 - 24 3.19 0.00*** 

25+ 4.47 0.00*** 

10 - 14 

5 - 7 -0.79 0.03** 

31.76 

8 - 9 -1.08 0.01*** 

15 - 19 1.30 0.00*** 

20 - 24 2.11 0.00*** 

25+ 3.39 0.00*** 

15 - 19 

5 - 7 -2.10 0.00*** 

30.46 

8 - 9 -2.38 0.00*** 

10 - 14 -1.30 0.00*** 

20 - 24 0.81 0.00*** 

25+ 2.09 0.00*** 

20 - 24 

5 - 7 -2.91 0.00*** 

29.64 

8 - 9 -3.19 0.00*** 

10 - 14 -2.11 0.00*** 

15 - 19 -0.81 0.00*** 

25+ 1.28 0.00*** 

25+ 

5 - 7 -4.18 0.00*** 

28.37 

8 - 9 -4.47 0.00*** 

10 - 14 -3.39 0.00*** 

15 - 19 -2.09 0.00*** 

20 - 24 -1.28 0.00*** 

Table 6.5-5: Comparison of tree age average premium kernel recovery for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Commercial 

kernel 

recovery % 

5 - 7 

8 - 9 0.21 0.42 

2.85 

10 - 14 -0.49 0.02** 

15 - 19 -0.26 0.22 

20 - 24 -0.09 0.67 

25+ 0.19 0.39 

8 - 9 

5 - 7 -0.21 0.42 

2.63 

10 - 14 -0.70 0.00*** 

15 - 19 -0.47 0.04** 

20 - 24 -0.30 0.19 

25+ -0.03 0.92 

10 - 14 

5 - 7 0.49 0.02** 

3.34 

8 - 9 0.70 0.00*** 

15 - 19 0.23 0.17 

20 - 24 0.40 0.02** 

25+ 0.68 0.00*** 

15 - 19 

5 - 7 0.26 0.22 

3.11 

8 - 9 0.47 0.04** 

10 - 14 -0.23 0.17 

20 - 24 0.17 0.30 

25+ 0.45 0.01*** 

20 - 24 

5 - 7 0.09 0.67 

2.94 

8 - 9 0.30 0.19 

10 - 14 -0.40 0.02** 

15 - 19 -0.17 0.30 

25+ 0.28 0.11 

25+ 

5 - 7 -0.19 0.39 

2.66 

8 - 9 0.03 0.92 

10 - 14 -0.68 0.00*** 

15 - 19 -0.45 0.01*** 

20 - 24 -0.28 0.11 

Table 6.5-6: Comparison of tree age average commercial kernel recovery for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level
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Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Reject 

kernel 

recovery % 

5 - 7 

8 - 9 -0.46 0.05** 

2.41 

10 - 14 -0.67 0.00*** 

15 - 19 -0.75 0.00*** 

20 - 24 -0.05 0.80 

25+ -0.42 0.03** 

8 - 9 

5 - 7 0.46 0.05** 

2.87 

10 - 14 -0.21 0.32 

15 - 19 -0.29 0.17 

20 - 24 0.42 0.04** 

25+ 0.04 0.84 

10 - 14 

5 - 7 0.67 0.00*** 

3.08 

8 - 9 0.21 0.32 

15 - 19 -0.08 0.60 

20 - 24 0.62 0.00*** 

25+ 0.25 0.12 

15 - 19 

5 - 7 0.75 0.00*** 

3.16 

8 - 9 0.29 0.17 

10 - 14 0.08 0.60 

20 - 24 0.70 0.00*** 

25+ 0.33 0.03** 

20 - 24 

5 - 7 0.05 0.80 

2.46 

8 - 9 -0.42 0.04** 

10 - 14 -0.62 0.00*** 

15 - 19 -0.70 0.00*** 

25+ -0.37 0.01*** 

25+ 

5 - 7 0.42 0.03** 

2.83 

8 - 9 -0.04 0.84 

10 - 14 -0.25 0.12 

15 - 19 -0.33 0.03** 

20 - 24 0.37 0.01*** 

Table 6.5-7: Comparison of tree age average reject kernel recovery for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level 
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Table 6.5-8 shows the statistical differences between average levels of rejects due to insect 

damage for farms in the different tree age categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms aged 15 to 19 years had a significantly higher insect damage reject than farms in all 

the other tree age categories apart from 10 to 14 years. 

• Farms aged 10 to 14 years had a significantly higher insect damage reject than farms 

aged 5 to 7, 8 to 9 and 25+ years old.  

• Farms aged 5 to 7 years had significantly lower average insect reject levels than farms in 

all other tree age groups. 

• There was no significant difference in average insect reject levels between farms aged 8 

to 9 years, 20 to 24 years and 25+ years of age.  



Bearing farms Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Insect 

damage % 

5 - 7 

8 - 9 -0.27 0.07* 

0.46 

10 - 14 -0.55 0.00*** 

15 - 19 -0.66 0.00*** 

20 - 24 -0.43 0.00*** 

25+ -0.32 0.01*** 

8 - 9 

5 - 7 0.27 0.07* 

0.73 

10 - 14 -0.29 0.03** 

15 - 19 -0.39 0.00*** 

20 - 24 -0.16 0.20 

25+ -0.06 0.67 

10 - 14 

5 - 7 0.55 0.00*** 

1.01 

8 - 9 0.29 0.03** 

15 - 19 -0.10 0.26 

20 - 24 0.13 0.17 

25+ 0.23 0.02** 

15 - 19 

5 - 7 0.66 0.00*** 

1.12 

8 - 9 0.39 0.00*** 

10 - 14 0.10 0.26 

20 - 24 0.23 0.01*** 

25+ 0.34 0.00*** 

20 - 24 

5 - 7 0.43 0.00*** 

0.89 

8 - 9 0.16 0.20 

10 - 14 -0.13 0.17 

15 - 19 -0.23 0.01*** 

25+ 0.11 0.25 

25+ 

5 - 7 0.32 0.01*** 

0.78 

8 - 9 0.06 0.67 

10 - 14 -0.23 0.02** 

15 - 19 -0.34 0.00*** 

20 - 24 -0.11 0.25 

Table 6.5-8: Comparison of tree age average rejects due to insect damage for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level
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Bearing 

farms 
Least significant difference 

Dependent 

variable 

Tree age 

(I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Mould % 

5 - 7 

8 - 9 -0.04 0.62 

0.31 

10 - 14 -0.04 0.47 

15 - 19 -0.15 0.00*** 

20 - 24 -0.03 0.57 

25+ -0.08 0.11 

8 - 9 

5 - 7 0.04 0.62 

0.36 

10 - 14 0.01 0.92 

15 - 19 -0.11 0.02** 

20 - 24 0.02 0.94 

25+ -0.04 0.37 

10 - 14 

5 - 7 0.04 0.47 

0.35 

8 - 9 0.01 0.92 

15 - 19 -0.12 0.00*** 

20 - 24 0.01 0.82 

25+ -0.04 0.28 

15 - 19 

5 - 7 0.15 0.00*** 

0.47 

8 - 9 0.11 0.02** 

10 - 14 0.12 0.00*** 

20 - 24 0.13 0.00*** 

25+ 0.08 0.05** 

20 - 24 

5 - 7 0.03 0.57 

0.34 

8 - 9 0.02 0.94 

10 - 14 -0.01 0.82 

15 - 19 -0.13 0.00*** 

25+ -0.05 0.18 

25+ 

5 - 7 0.08 0.11 

0.39 

8 - 9 0.04 0.37 

10 - 14 0.04 0.28 

15 - 19 -0.08 0.05** 

20 - 24 0.05 0.18 

Table 6.5-9: Comparison of tree age average rejects due to mould for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level 
 
 



Discolouration by tree age
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Bearing farms Least significant difference 

Dependent 

variable 

Tree age 

(I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Discolouration 

% 

5 - 7 

8 - 9 0.03 0.63 

0.43 

10 - 14 0.02 0.63 

15 - 19 0.07 0.18 

20 - 24 0.19 0.00*** 

25+ 0.21 0.00*** 

8 - 9 

5 - 7 -0.03 0.63 

0.40 

10 - 14 -0.01 0.91 

15 - 19 0.04 0.52 

20 - 24 0.16 0.00*** 

25+ 0.18 0.00*** 

10 - 14 

5 - 7 -0.02 0.63 

0.41 

8 - 9 0.01 0.91 

15 - 19 0.04 0.29 

20 - 24 0.16 0.00*** 

25+ 0.19 0.00*** 

15 - 19 

5 - 7 -0.07 0.18 

0.37 

8 - 9 -0.04 0.52 

10 - 14 -0.04 0.29 

20 - 24 0.12 0.00*** 

25+ 0.14 0.00*** 

20 - 24 

5 - 7 -0.19 0.00*** 

0.25 

8 - 9 -0.16 0.00*** 

10 - 14 -0.16 0.00*** 

15 - 19 -0.12 0.00*** 

25+ 0.02 0.56 

25+ 

5 - 7 -0.21 0.00*** 

0.23 

8 - 9 -0.18 0.00*** 

10 - 14 -0.19 0.00*** 

15 - 19 -0.14 0.00*** 

20 - 24 -0.02 0.56 

Table 6.5-10:  Comparison of tree age average rejects due to discolouration for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% leve 
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Table 6.5-11 shows the statistical differences between average rejects due to brown centres for 

farms in the different tree age categories for all seasons from 2009 to 2014. The major differences 

are: 

• Farms aged 8 to 9 years had significantly higher levels of brown centres than farms in all 

of the other tree age categories. 

• Farms aged 20 to 24 years had significantly lower average rejects due to brown centres 

than farms in all the other tree age categories. 

 



Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Brown 

centres 

% 

5 - 7 

8 - 9 -0.14 0.06* 

0.57 

10 - 14 0.05 0.41 

15 - 19 0.10 0.10* 

20 - 24 0.17 0.00*** 

25+ -0.01 0.85 

8 - 9 

5 - 7 0.14 0.06* 

0.71 

10 - 14 0.19 0.01*** 

15 - 19 0.23 0.00*** 

20 - 24 0.31 0.00*** 

25+ 0.13 0.06* 

10 - 14 

5 - 7 -0.05 0.41 

0.52 

8 - 9 -0.19 0.01*** 

15 - 19 0.05 0.31 

20 - 24 0.13 0.01*** 

25+ -0.06 0.23 

15 - 19 

5 - 7 -0.10 0.10* 

0.47 

8 - 9 -0.23 0.00*** 

10 - 14 -0.05 0.31 

20 - 24 0.08 0.08* 

25+ -0.11 0.03** 

20 - 24 

5 - 7 -0.17 0.00*** 

0.40 

8 - 9 -0.31 0.00*** 

10 - 14 -0.13 0.01*** 

15 - 19 -0.08 0.08* 

25+ -0.19 0.00*** 

25+ 

5 - 7 0.01 0.85 

0.58 

8 - 9 -0.13 0.06* 

10 - 14 0.06 0.23 

15 - 19 0.11 0.03** 

20 - 24 0.19 0.00*** 

Table 6.5-11:  Comparison of tree age average rejects due to brown centres for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level



Immaturity by tree age 
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Bearing 

farms 
Least significant difference 

Dependent 

variable 

Tree age 

(I) 
Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Immaturity 

% 

5 - 7 

8 - 9 0.09 0.33 

0.61 

10 - 14 -0.07 0.48 

15 - 19 -0.02 0.92 

20 - 24 .07 0.39 

25+ -0.17 0.09* 

8 - 9 

5 - 7 -0.09 0.33 

0.52 

10 - 14 -0.16 0.08 

15 - 19 -0.11 0.23 

20 - 24 -0.01 0.72 

25+ -0.26 0.01*** 

10 - 14 

5 - 7 0.07 0.48 

0.69 

8 - 9 0.16 0.08* 

15 - 19 0.05 0.45 

20 - 24 0.15 0.05** 

25+ -0.10 0.23 

15 - 19 

5 - 7 0.02 0.92 

0.63 

8 - 9 0.11 0.23 

10 - 14 -0.05 0.45 

20 - 24 0.10 0.22 

25+ -0.15 0.05** 

20 - 24 

5 - 7 -0.07 0.39 

0.54 

8 - 9 0.01 0.72 

10 - 14 -0.15 0.05** 

15 - 19 -0.10 0.22 

25+ -0.24 0.00*** 

25+ 

5 - 7 0.17 0.09* 

0.78 

8 - 9 0.26 0.01*** 

10 - 14 0.10 0.23 

15 - 19 0.15 0.05** 

20 - 24 0.24 0.00*** 

Table 6.5-12:  Comparison of tree age average rejects due to immaturity for all seasons combined  

 

* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level 
 
 



Germination by tree age 

Figure 6.5-19 shows average c
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Bearing 

farms 

Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Germination  

% 

5 - 7 

8 - 9 -0.06 0.02** 

0.06 

10 - 14 -0.06 0.00*** 

15 - 19 -0.05 0.03** 

20 - 24 0.00 0.99 

25+ -0.01 0.57 

8 - 9 

5 - 7 0.06 0.02** 

0.12 

10 - 14 0.00 0.98 

15 - 19 0.02 0.51 

20 - 24 0.06 0.01*** 

25+ 0.05 0.05** 

10 - 14 

5 - 7 0.06 0.00*** 

0.12 

8 - 9 0.00 0.98 

15 - 19 0.02 0.34 

20 - 24 0.06 0.00*** 

25+ 0.05 0.01*** 

15 - 19 

5 - 7 0.05 0.03** 

0.11 

8 - 9 -0.02 0.51 

10 - 14 -0.02 0.34 

20 - 24 0.05 0.01*** 

25+ 0.03 0.06** 

20 - 24 

5 - 7 0.00 0.99 

0.06 

8 - 9 -0.06 0.01*** 

10 - 14 -0.06 0.00*** 

15 - 19 -0.05 0.01*** 

25+ -0.01 0.49 

25+ 

5 - 7 0.01 0.57 

0.07 

8 - 9 -0.05 0.05** 

10 - 14 -0.05 0.01*** 

15 - 19 -0.03 0.06* 

20 - 24 0.01 0.49 

Table 6.5-13:  Comparison of tree age average rejects due to germination for all seasons combined  

 
* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level 
 
 
 



Nut-in-shell moisture content (NIS MC) by tree age 

Table 6.5-14 shows the statistical differences in NIS MC for farms in different tree age categories 

for all seasons from 2009 to 2014. The major differences are: 

• Farms aged 5 to 7 years had significantly lower average NIS MC than farms in all other 

tree age categories.  Most of the farms aged 5 to 7 years in the benchmarking are located 

in the Central Queensland region where conditions are typically drier during the harvest 

season than other regions. 

• Farms age 25+ years had significantly higher average NIS MC than farms in all other tree 

age categories other than 10 to 14 years.  A high proportion of 25+ year old trees are 

located in the Northern Rivers region of New South Wales. 

• Farms aged 8 to 9 years had significantly lower average NIS MC than farms aged 10 to 

14 and 20 to 24.  Many of the 8 to 9 year old farms are also located in the Central 

Queensland region



 

Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Moisture 

content % 

5 - 7 

8 - 9 -1.81 0.00*** 

12.21 

10 - 14 -3.52 0.00*** 

15 - 19 -2.33 0.00*** 

20 - 24 -2.80 0.00*** 

25+ -3.93 0.00*** 

8 - 9 

5 - 7 1.81 0.00*** 

14.01 

10 - 14 -1.72 0.00*** 

15 - 19 -0.53 0.28 

20 - 24 -0.99 0.04** 

25+ -2.12 0.00*** 

10 - 14 

5 - 7 3.52 0.00*** 

15.73 

8 - 9 1.72 0.00*** 

15 - 19 1.19 0.00*** 

20 - 24 0.73 0.04** 

25+ -0.40 0.29 

15 - 19 

5 - 7 2.33 0.00*** 

14.54 

8 - 9 0.53 0.28 

10 - 14 -1.19 0.00*** 

20 - 24 -0.46 0.18 

25+ -1.59 0.00*** 

20 - 24 

5 - 7 2.80 0.00*** 

15.00 

8 - 9 0.99 0.04** 

10 - 14 -0.73 0.04** 

15 - 19 0.46 0.18 

25+ -1.13 0.00*** 

25+ 

5 - 7 3.93 0.00*** 

16.13 

8 - 9 2.12 0.00*** 

10 - 14 0.40 0.29 

15 - 19 1.59 0.00*** 

20 - 24 1.13 0.00*** 

Table 6.5-14:  Comparison of tree age consigned NIS moisture content (%) for all seasons combined  

 
 
* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level 
 



Whole kernel percentage by tree age 

Table 6.5-15 shows the statistical differences between the percentages of whole kernels for farms 

in different tree age categories for all seasons from 2009 to 2014.  Cultivars have a strong 

influence on the percentage of whole kernels achieved.  The major differences are: 

• Farms aged 8 to 9 and 10 to 14 years had significantly higher average whole kernels than 

farms in all the other tree age categories.   

• Farms age 20 to 24 and 25+ years had significantly lower average whole kernels than 

farms in all the other tree age categories.



Bearing 

farms 
Least significant difference 

Dependent 

variable 
Tree age (I) Tree Age (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Whole 

kernel % 

5 - 7 

8 - 9 -2.67 0.09* 

53.82 

10 - 14 -2.39 0.04** 

15 - 19 1.66 0.14 

20 - 24 4.66 0.00*** 

25+ 4.00 0.00*** 

8 - 9 

5 - 7 2.67 0.09* 

56.50 

10 - 14 0.29 0.84 

15 - 19 4.34 0.00*** 

20 - 24 7.33 0.00*** 

25+ 6.67 0.00*** 

10 - 14 

5 - 7 2.39 0.04** 

56.21 

8 - 9 -0.29 0.84 

15 - 19 4.05 0.00*** 

20 - 24 7.04 0.00*** 

25+ 6.38 0.00*** 

15 - 19 

5 - 7 -1.66 0.14 

52.16 

 

8 - 9 -4.34 0.00*** 

10 - 14 -4.05 0.00*** 

20 - 24 3.00 0.00*** 

25+ 2.34 0.02** 

20 - 24 

5 - 7 -4.66 0.00*** 

49.17 

8 - 9 -7.33 0.00*** 

10 - 14 -7.04 0.00*** 

15 - 19 -3.00 0.00*** 

25+ -0.66 0.50 

25+ 

5 - 7 -4.00 0.00*** 

49.82 

8 - 9 -6.67 0.00*** 

10 - 14 -6.38 0.00*** 

15 - 19 -2.34 0.02** 

20 - 24 0.66 0.50 

Table 6.5-15:  Comparison of tree age average whole kernel (%) for all seasons combined  

 
* Significant at the 10% level  
** Significant at the 5% level  
*** Significant at the 1% level



6.6 Results by farm size 

Yield by farm size 

The bearing farms were divided into categories of approximately equal numbers based on the 

hectares of planted macadamia trees.  Table 6.6-1 provides a summary of averages of yield 

parameters for different farm size categories in the benchmarking survey for 2014 and for all years 

from 2009 to 2014.  The farm size categories are: 

 

• Less than 10 hectares, 

• Between 10 and 20 hectares, 

• Between 20 and 30 hectares, 

• Between 30 and 50 hectares, 

• Between 50 and 100 hectares, 

• More than 100 hectares. 

 

All the farm size categories less than 50 hectares had a greater average NIS, saleable kernel and 

total kernel tonnes per hectare in 2014 compared to the average over the six years from 2009 to 

2014.  The farms between 50 and 100 hectares and the farms larger than 100 hectares had similar 

average yields per hectare in 2014 compared to the average from 2009 to 2014.  Most of the 

farms larger than 100 hectares are in the Central Queensland region.



Farm size averages 2014 2009-2014 

 <10 ha 10 - <20 

ha 

20 - <30 

ha 

30 - <50 

ha 

50 -   

<100 ha 

100+ ha <10 ha 10 - <20 

ha 

20 - <30 

ha 

30 - <50 

ha 

50 -   

<100 ha 

100+ ha 

NIS 
(tonnes/ha) 

2.47 2.57 2.69 2.77 2.13 2.12 2.40 2.35 2.64 2.39 2.11 2.18 

Saleable kernel 

(tonnes/ha) 
0.84 0.85 0.86 0.90 0.68 0.66 0.77 0.75 0.82 0.75 0.65 0.67 

Total kernel 
(tonnes/ha) 

0.89 0.90 0.92 0.96 0.73 0.73 0.83 0.80 0.88 0.80 0.71 0.74 

Table 6.6-1: Farm size yield averages for 2014 and for all years from 2009 - 2014



Figure 6.6-1 shows ranking trends for farms in the different size categories for tonnes of saleable 

kernel per bearing hectare for 2009 to 2014.  Each bar represents the average yield per hectare 

for an individual farm from 2009 to 2014. 

 

The farms are grouped by size with the largest farms (larger than 100 bearing hectares) 

represented by the dark blue bars on the left of the chart and the smallest farms (less than 10 

bearing hectares) represented by the pale blue bars on the right. Statistical analysis shows that 

the larger farms are more concentrated amongst the middle 50% of farm years for yield of NIS and 

saleable kernel per hectare.  By comparison, the smaller farms are more concentrated amongst 

the top 25% and bottom 25% of farm years. 

 

The red trend line represents the smoothed moving average of the 20 previous bars on the chart.  

The red line shows that farms less than 50 bearing hectares yielded higher average 

saleable kernel tonnes per bearing hectare than the farms larger than 50 bearing hectares.   

 

 

Figure 6.6-1: 20 point moving average for saleable kernel per bearing hectare for different farm size 
categories for 2009 to 2014  



Nut-in-shell tonnes per hectare by farm size 

Table 6.6-2 shows a total of 1324 farm years from 2009 to 2014.  A farm year describes the 

records for an individual farm for a given year.  The farm size categories with less than 20 

hectares of bearing macadamias had a higher relative representation in both the top and bottom 

25% of farm years for NIS tonnes per hectare.  For example, farms with less than 10 hectares of 

bearing trees represented 29.3% of the total sample but represented 36.1% of the top 25% and 

34.6% of the bottom 25% of farm years.  

 

All farm size categories greater than 30 hectares had higher relative representation in the middle 

50% and a lower relative representation in the top 25% of farm years for NIS tonnes per hectare.  

For example, farms larger than 100 hectares of bearing trees represented 9.5% of the total sample 

but represented 12.9% of the middle 50% and only 4.8% of the top 25% of farm years.  The farm 

size category between 20 and 30 hectares had a higher relative representation in the top 25% and 

middle 50% of farm categories. 

 

The relationship between tonnes of NIS per hectare and farm size is statistically significant.   



NIS      
tonnes per 

hectare 

Total farm years 
=1324 

Top 25% 
(>=3.16) 

Middle 50% 
(>=1.46 to< 3.16) 

Bottom 25% 
(<1.46) 

Total 

<10 ha 

Farm year 120 153 115 388 

% within percentile 36.1% 23.2% 34.6% 29.3% 

% of total 9.1% 11.6% 8.7% 29.3% 

 

10 ha to   

<20 ha 

Farm year 93 143 93 329 

% within percentile 28.0% 21.7% 28.0% 24.8% 

% of total 7.0% 10.8% 7.0% 24.8% 

 

20 ha to     

<30 ha 

Farm year 48 95 25 168 

% within percentile 14.5% 14.4% 7.5% 12.7% 

% of total 3.6% 7.2% 1.9% 12.7% 

30 ha to     

<50 ha 

Farm year 37 110 38 185 

% within percentile 11.1% 16.7% 11.4% 14.0% 

% of total 2.8% 8.3% 2.9% 14.0% 

50 ha to     

<100 ha 

Farm year 18 74 36 128 

% within percentile 5.4% 11.2% 10.8% 9.7% 

% of total 1.4% 5.6% 2.7% 9.7% 

>100 ha 

Farm year 16 85 25 126 

% within percentile 4.8% 12.9% 7.5% 9.5% 

% of total 1.2% 6.4% 1.9% 9.5% 

Total 
Farm year 332 660 332 1324 

% of total 25.1% 49.8% 25.1% 100.0% 

Table 6.6-2:  Cross tabulation nut-in-shell tonnes per hectare by percentile and farm size 

 

 
Table 6.6-3 shows the statistical differences between the average tonnes of NIS per bearing 

hectare for farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms between 20 and 30 hectares had a significantly higher average NIS tonnes per 
bearing hectare than farms in all the other farm size categories.   

• Farms between 50 and 100 hectares had a significantly lower average NIS tonnes per 
bearing hectare than farms smaller than 50 hectares. 

• Farms larger than 100 hectares had a significantly lower average NIS tonnes per bearing 
hectare than farms less than 10 hectares. 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

NIS tonnes   

per hectare 

<10 ha 

Between 10 and 20 0.05 0.58 

<10 ha 2.40 

Between 20 and 30 -0.24 0.04** 

Between 30 and 50 0.01 0.91 

Between 50 and 100 0.29 0.02** 

Above 100 0.22 0.08* 

10 ha to 

<20 ha 

Less than 10 -0.05 0.58 

10 ha to 

<20 ha 
2.35 

Between 20 and 30 -0.29 0.01*** 

Between 30 and 50 -0.04 0.73 

Between 50 and 100 0.24 0.06* 

Above 100 0.17 0.19 

20 ha to 

<30 ha 

Less than 10 0.24 0.04** 

20 ha to 

<30 ha 
2.64 

Between 10 and 20 0.29 0.01*** 

Between 30 and 50 0.25 0.06* 

Between 50 and 100 0.53 0.00*** 

Above 100 0.46 0.00*** 

30 ha to 

<50 ha 

Less than 10 -0.01 0.91 

30 ha to 

<50 ha 
2.39 

Between 10 and 20 0.04 0.73 

Between 20 and 30 -0.25 0.06* 

Between 50 and 100 0.28 0.05* 

Above 100 0.21 0.14 

50 ha to 

<100 ha 

Less than 10 -0.29 0.02** 

50 ha to 

<100 ha 
2.11 

Between 10 and 20 -0.24 0.06* 

Between 20 and 30 -0.53 0.00*** 

Between 30 and 50 -0.28 0.05* 

Above 100 -0.07 0.66 

>=100 

ha 

Less than 10 -0.22 0.08* 

>=100 ha 2.18 

Between 10 and 20 -0.17 0.19 

Between 20 and 30 -0.46 0.00*** 

Between 30 and 50 -0.21 0.14 

Between 50 and 100 0.07 0.66 

Table 6.6-3: Comparison of farm size average NIS tonnes per hectare for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level



Saleable kernel tonnes per hectare by farm size 

Farms with less than 20 hectares of bearing macadamias had higher relative proportions in both 

the top 25% and bottom 25% of farm years and lower relative proportions in the middle 50% for 

saleable kernel tonnes per hectare.  For example, farms with less than 10 hectares had 36.9% in 

the top 25% and 35.0% in the bottom 25% but only 22.6% in the middle 50% of farm years.   

 

By comparison, farms larger than 30 hectares accounted for higher relative proportions in the 

middle 50% and lower relative proportions in the top 25% of farm years for tonnes of saleable 

kernel per hectare.  For example, farms larger than 100 hectares had 12.0% in the middle 50% but 

only 4.9% in the top 25% of farm years.  

 

This relationship between tonnes of saleable kernel per hectare and farm size is statistically 

significant



Saleable       
kernel tonnes 
per hectare 

Total farm years 
=1324 

Top 25% 
(>=1.01) 

Middle 50% 
(>=0.44  to <1.01) 

Bottom 25% 
(<0.44) 

Total 

<10 ha 

Farm year 121 149 118 388 

% within percentile 36.9% 22.6% 35.0% 29.3% 

% of total 9.1% 11.3% 8.9% 29.3% 

 

10 ha to        

<20 ha 

Farm year 92 152 85 329 

% within percentile 28.0% 23.1% 25.2% 24.8% 

% of total 6.9% 11.5% 6.4% 24.8% 

 

20 ha to        

<30 ha 

Farm year 46 93 29 168 

% within percentile 14.0% 14.1% 8.6% 12.7% 

% of total 3.5% 7.0% 2.2% 12.7% 

30 ha to        

<50 ha 

Farm year 37 109 39 185 

% within percentile 11.3% 16.5% 11.6% 14.0% 

% of total 2.8% 8.2% 2.9% 14.0% 

50 ha to        

<100 ha 

Farm year 16 77 35 128 

% within percentile 4.9% 11.7% 10.4% 9.7% 

% of total 1.2% 5.8% 2.6% 9.7% 

>100 ha 

Farm year 16 79 31 126 

% within percentile 4.9% 12.0% 9.2% 9.5% 

% of total 1.2% 6.0% 2.3% 9.5% 

Total 

Farm year 328 659 337 1324 

% of total 24.8% 49.8% 25.5% 100.0% 

Table 6.6-4: Cross tabulation saleable kernel tonnes per hectare by percentile and farm size 
 

 
Table 6.6-5 shows the statistical differences between the average tonnes of saleable kernel per 

bearing hectare for farms in the different farm size categories for all seasons from 2009 to 2014. 

The major differences are: 

• Farms between 20 and 30 hectares had a significantly higher average saleable kernel 
tonnes per bearing hectare than farms between 10 and 20 hectares and larger than 50 
hectares.   

• Farms between 50 and 100 hectares and larger than 100 hectares had a significantly 
lower average saleable kernel tonnes per bearing hectare than farms in all the other farm 
size categories. 

 
 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Saleable 

kernel 

tonnes per 

hectare 

<10 ha 

Between 10 and 20 0.02 0.56 

<10 ha 0.77  

Between 20 and 30 -0.05 0.18 

Between 30 and 50 0.02 0.60 

Between 50 and 100 0.12 0.00*** 

Above 100 0.10 0.02** 

10 ha to 

<20 ha 

Less than 10 -0.02 0.56 

10 ha to 

<20 ha 
0.75 

Between 20 and 30 -0.07 0.08* 

Between 30 and 50 0.00 0.97 

Between 50 and 100 0.10 0.02** 

Above 100 0.08 0.05** 

20 ha to 

<30 ha 

Less than 10 0.05 0.18 

20 ha to 

<30 ha 
0.82 

Between 10 and 20 0.07 0.08* 

Between 30 and 50 0.07 0.11 

Between 50 and 100 0.17 0.00*** 

Above 100 0.15 0.00*** 

30 ha to 

<50 ha 

Less than 10 -0.02 0.60 

30 ha to 

<50 ha 
0.75 

Between 10 and 20 0.00 0.97 

Between 20 and 30 -0.07 0.11 

Between 50 and 100 0.10 0.03** 

Above 100 0.08 0.09* 

50 ha to 

<100 ha 

Less than 10 -0.12 0.00*** 

50 ha to 

<100 ha 
0.65 

Between 10 and 20 -0.10 0.02** 

Between 20 and 30 -0.17 0.00*** 

Between 30 and 50 -0.10 0.03** 

Above 100 -0.02 0.70 

>=100 ha 

Less than 10 -0.10 0.02** 

>=100 ha 0.67 

Between 10 and 20 -0.08 0.05** 

Between 20 and 30 -0.15 0.00*** 

Between 30 and 50 -0.08 0.09* 

Between 50 and 100 0.02 0.70 

Table 6.6-5:  Comparison of farm size average saleable kernel tonnes per hectare for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 

 

 



Total kernel tonnes per hectare by farm size 

Table 6.6-6 shows the statistical differences between the average tonnes of total kernel per 

bearing hectare for farms in the different farm size categories for all seasons from 2009 to 2014. 

The major differences are: 

• Farms between 20 and 30 hectares had a significantly higher average total kernel tonnes 
per bearing hectare than farms between 10 and 20 hectares, and larger than 30 hectares.   

• Farms between 50 and 100 hectares had a significantly lower average total kernel tonnes 
per bearing hectare than farms smaller than 50 hectares. 

• Farms larger than 100 hectares had a significantly lower average total kernel tonnes per 
bearing hectare than farms smaller than 10 hectares 

 



Bearing 

farms 
Least significant difference 

Dependent 

variable 
Farm (I) Farm (J) 

Mean 

difference 

(I-J) 

Sig Mean 

Total 

kernel 

tonnes per 

hectare 

<10 ha 

Between 10 and 20 0.03 0.44 

<10 ha 0.83 

Between 20 and 30 -0.06 0.17 

Between 30 and 50 0.02 0.54 

Between 50 and 100 0.12 0.01*** 

Above 100 0.09 0.04** 

10 ha to 

<20 ha 

Less than 10 -0.03 0.44 

10 ha to 

<20 ha 
0.80 

Between 20 and 30 -0.08 0.05** 

Between 30 and 50 0.00 0.97 

Between 50 and 100 0.09 0.04** 

Above 100 0.07 0.15 

20 ha to 

<30 ha 

Less than 10 0.06 0.17 

20 ha to 

<30 ha 
0.88 

Between 10 and 20 0.08 0.05** 

Between 30 and 50 0.08 0.09* 

Between 50 and 100 0.17 0.00*** 

Above 100 0.15 0.00*** 

30 ha to 

<50 ha 

Less than 10 -0.02 0.54 

30 ha to 

<50 ha 
0.80 

Between 10 and 20 0.00 0.97 

Between 20 and 30 -0.08 0.09 

Between 50 and 100 0.09 0.06 

Above 100 0.07 0.18 

50 ha to 

<100 ha 

Less than 10 -0.12 0.01*** 

50 ha to 

<100 ha 
0.71 

Between 10 and 20 -0.09 0.04** 

Between 20 and 30 -0.17 0.00*** 

Between 30 and 50 -0.09 0.06* 

Above 100 -0.03 0.65 

>=100 ha 

Less than 10 -0.09 0.04** 

>=100 ha 0.74 

Between 10 and 20 -0.07 0.15 

Between 20 and 30 -0.15 0.00*** 

Between 30 and 50 -0.07 0.18 

Between 50 and 100 0.03 0.65 

Table 6.6-6:  Comparison of farm size average total kernel tonnes per hectare for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 

  



Quality by farm size 

Table 6.6-7 provides a summary of quality parameters for different farm size categories in the 

benchmarking survey for 2014 and for all years from 2009 to 2014. 

 

There were major differences in 2014 in average results for the different farm size categories 

compared to the averages from 2009 to 2014: 

• All the farm size categories had a greater average SKR and PKR in 2014 than the 

averages from 2009 to 2014. 

• The farms less than 100 hectares had a greater average CKR and the farms larger than 

100 hectares had a slightly smaller CKR in 2014 than the averages from 2009 to 2014. 

• The farms less than 10 hectares and between 20 and 30 hectares had a greater average 

RKR and the farms between 10 and 20 hectares, 30 and 50 hectares and 50 and 100 

hectares a smaller average RKR in 2014 than the averages from 2009 to 2014. 

• The farms between 20 and 30 hectares and more than 100 hectares had a greater 

average NIS MC and the farms less than 20 hectares and between 30 and 100 hectares 

had a smaller average NIS MC in 2014 than the averages from 2009 to 2014. 

• All the farm size categories less than 50 hectares had a higher average percentage of 

whole kernels and the farm size categories larger than 50 hectares had a lower average 

percentage in 2014 than the averages from 2009 to 2014.  

• All the farm size categories less than 100 hectares had a lower average level of rejects 

and the farms larger than 100 hectares had a greater average level of rejects due to insect 

damage in 2014 than the averages from 2009 to 2014. 

• All the farm size categories had a greater average level of rejects due to mould in 2014 

than the averages from 2009 to 2014. 

• All the farm size categories had a smaller average level of rejects due to discolouration in 

2014 than the averages from 2009 to 2014.  

• All the farm size categories more than 10 hectares had a smaller average level of rejects 

and the farms less than 10 hectares had a greater average level of rejects due to brown 

centres in 2014 than the averages from 2009 to 2014.  

• The farms between 30 and 100 hectares had a lower average level of rejects and the 

farms less than 30 hectares and the farms greater than 100 hectares had a higher 

average level of rejects due to immaturity in 2014 than the averages from 2009 to 2014. 

• The farms between 10 and 30 hectares had a lower average level of rejects and the farms 

greater than 50 hectares had a greater average level of rejects due to germination than 

the averages from 2009 to 2014.  

 



Farm size averages 2014 2009-2014 

 <10 ha 10 - 

<20 ha 

20 - 

<30 ha 

30 - 

<50 ha 

50 -   

<100 ha 

100+ 

ha 
<10 ha 10 - 

<20 ha 

20 - 

<30 ha 

30 - 

<50 ha 

50 -   

<100 ha 

100+ 

ha 

Saleable KR % 34.71 35.12 34.37 35.26 34.74 33.16 33.57 33.97 33.17 33.71 33.25 32.62 

Premium KR % 30.57 31.58 30.78 31.70 31.34 30.57 30.55 30.86 30.28 30.66 30.42 30.00 

Commercial KR % 4.13 3.54 3.58 3.56 3.41 2.59 3.02 3.11 2.90 3.05 2.83 2.62 

Reject KR % 3.13 2.41 2.60 2.28 2.81 3.37 2.99 2.57 2.57 2.52 3.22 3.37 

Moisture % 15.28 15.66 15.16 13.77 11.80 13.16 15.54 15.70 14.93 14.49 12.63 13.02 

Whole kernel % 54.78 55.85 53.64 52.39 48.34 49.47 53.46 53.98 51.11 50.20 49.05 51.86 

Insect damage % 0.99 0.59 0.60 0.61 0.61 0.77 1.29 0.75 0.69 0.80 0.72 0.59 

Mould % 0.55 0.46 0.51 0.43 0.58 0.59 0.37 0.34 0.32 0.35 0.45 0.53 

Discolouration % 0.22 0.23 0.32 0.25 0.35 0.26 0.27 0.32 0.37 0.30 0.53 0.35 

Brown centres % 0.32 0.31 0.42 0.40 0.59 0.88 0.29 0.38 0.54 0.51 0.84 1.14 

Immaturity % 0.94 0.75 0.64 0.48 0.54 0.88 0.70 0.66 0.57 0.51 0.63 0.67 

Germination % 0.08 0.06 0.07 0.09 0.13 0.09 0.08 0.11 0.08 0.09 0.09 0.07 

Table 6.6-7:  Farm size quality averages for 2014 and for all years from 2009 - 2014
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The level of rejects due to immaturity, discolouration and germination did not vary as much as the 

level of rejects due to insect damage, brown centres and mould with farm size. 

 

Further analysis of pest management in macadamias is necessary to examine the causes of 

higher levels of insect damage on smaller farms. 

 
 



Saleable kernel recovery (SKR) by farm size 

Farms less than 20 hectares had a higher relative proportion of farm years in the top 25% and a 

lower relative proportion in the bottom 25% for SKR.  For example, farms between 10 and 20 

hectares had 26.4% of farm years in the top 25% but only 19.9% of farm years in the bottom 25%.  

Farms larger than 50 hectares had a higher relative proportion in the middle 50% and bottom 25% 

of farm years and a lower relative proportion in the top 25% for SKR.  For example, farms larger 

than 100 hectares had 10.3% of farm years in the middle 50%, 10.5% in the bottom 25% and only 

3.7% in the top 25% for SKR. 

 

This relationship between SKR and farm size is statistically significant. 

Saleable 
kernel 

recovery % 

Total farms years   
= 1316 

Top 25% 
(=>35.99) 

Middle 50% 
(>=31.01 to < 35.99) 

Bottom 25% 
(<31.01) 

Total 

<10 ha 

Farm year 114 197 102 413 

% within percenti le 35.0% 29.9% 30.7% 31.4% 

% of total 8.7% 15.0% 7.8% 31.4% 

10 ha to      

< 20 ha 

Farm year 86 154 66 306 

% within percenti le 26.4% 23.4% 19.9% 23.3% 

% of total 6.5% 11.7% 5.0% 23.3% 

20 ha to      

< 30 ha 

Farm year 44 84 55 183 

% within percenti le 13.5% 12.8% 16.6% 13.9% 

% of total 3.3% 6.4% 4.2% 13.9% 

30 ha to      

< 50 ha 

Farm year 53 96 42 191 

% within percenti le 16.3% 14.6% 12.7% 14.5% 

% of total 4.0% 7.3% 3.2% 14.5% 

50 ha to      

< 100 ha 

Farm year 17 59 32 108 

% within percenti le 5.2% 9.0% 9.6% 8.2% 

% of total 1.3% 4.5% 2.4% 8.2% 

>100 ha 

Farm year 12 68 35 115 

% within percenti le 3.7% 10.3% 10.5% 8.7% 

% of total 0.9% 5.2% 2.7% 8.7% 

Total 

Farm years 326 658 332 1316 

% of total 24.8% 50.0% 25.2% 100.0% 

Table 6.6-8: Cross tabulation saleable kernel recovery by percentile and farm size 



    

Table 6.6-9 shows the statistical differences between the average SKR’s for farms in the different 

farm size categories for all seasons from 2009 to 2014. The major differences are: 

• Farms between 10 and 20 hectares had a significantly higher average SKR than farms 
between 20 and 30 hectares and farms larger than 50 hectares.   

• Farms larger than 100 hectares had a significantly lower average SKR than farms 
between 30 and 50 hectares and farms smaller than 20 hectares. 
.



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Saleable 

kernel 

recovery 

% 

<10 ha 

Between 10 and 20 -0.40 0.15 

<10 ha 33.57 

Between 20 and 30 0.40 0.24 

Between 30 and 50 -0.15 0.65 

Between 50 and 100 0.32 0.39 

Above 100 0.95 0.01*** 

10 ha to 

<20 ha 

Less than 10 0.40 0.15 

10 ha to 

<20 ha 
33.97 

Between 20 and 30 0.80 0.02** 

Between 30 and 50 0.25 0.45 

Between 50 and 100 0.72 0.06* 

Above 100 1.35 0.00*** 

20 ha to 

<30 ha 

Less than 10 -0.40 0.24 

20 ha to 

<30 ha 
33.17 

Between 10 and 20 -0.80 0.02** 

Between 30 and 50 -0.54 0.16 

Between 50 and 100 -0.08 0.86 

Above 100 0.55 0.20 

30 ha to 

<50 ha 

Less than 10 0.15 0.65 

30 ha to 

<50 ha 
33.71 

Between 10 and 20 -0.25 0.45 

Between 20 and 30 0.54 0.16 

Between 50 and 100 0.47 0.27 

Above 100 1.10 0.01** 

50 ha to 

<100 ha 

Less than 10 -0.32 0.39 

50 ha to 

<100 ha 
32.25 

Between 10 and 20 -0.72 0.06* 

Between 20 and 30 0.08 0.86 

Between 30 and 50 -0.47 0.27 

Above 100 0.63 0.17 

>=100 ha 

Less than 10 -0.95 0.01*** 

>=100 ha 32.62 

Between 10 and 20 -1.35 0.00*** 

Between 20 and 30 -0.55 0.20 

Between 30 and 50 -1.10 0.01*** 

Between 50 and 100 -0.63 0.17 

Table 6.6-9: Comparison of farm size average saleable kernel recovery for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 



Premium kernel recovery (PKR) by farm size 

Farms less than 10 hectares had a higher relative proportion of farm years in the top 25% (38.3%) 

and a lower relative proportion in the middle 50% (28.5%) and bottom 25% (30.1%) for PKR.  By 

comparison, farms larger than 50 hectares had a lower relative proportion in the top 25% and a 

higher relative proportion in the bottom 25% of farm years for PKR.  For example, farms larger 

than 100 hectares had only 4.8% of farm years in the top 25% but 9.4% in the bottom 25%. 

This relationship between PKR and farm size is not statistically significant. 

 

Premium 
kernel 

recovery 
% 

Total farms years  
= 1316 

Top 25% 
(>=33.20 

Middle 50%  
(>=28.05 to <33.20) 

Bottom 25% 
(<28.05) 

Total 

<10 ha 

Farm year 127 187 99 413 

% within percentile 38.3% 28.5% 30.1% 31.4% 

% of total 9.7% 14.2% 7.5% 31.4% 

10 ha to     

< 20 ha 

Farm year 78 161 67 306 

% within percentile 23.5% 24.6% 20.4% 23.3% 

% of total 5.9% 12.2% 5.1% 23.3% 

20 ha to     

< 30 ha 

Farm year 40 95 48 183 

% within percentile 12.0% 14.5% 14.6% 13.9% 

% of total 3.0% 7.2% 3.6% 13.9% 

30 ha to     

< 50 ha 

Farm year 50 91 50 191 

% within percentile 15.1% 13.9% 15.2% 14.5% 

% of total 3.8% 6.9% 3.8% 14.5% 

50 ha to     

< 100 ha 

Farm year 21 53 34 108 

% within percentile 6.3% 8.1% 10.3% 8.2% 

% of total 1.6% 4.0% 2.6% 8.2% 

>100 ha 

Farm year 16 68 31 115 

% within percentile 4.8% 10.4% 9.4% 8.7% 

% of total 1.2% 5.2% 2.4% 8.7% 

Total 

Farm year 332 655 329 1316 

% of total 25.2% 49.8% 25.0% 100.0% 

Table 6.6-10:  Cross tabulation premium kernel recovery by percentile and farm size 

 



 
 

Table 6.6-11 shows the statistical differences in average PKR for farms in the different farm size 

categories for all seasons from 2009 to 2014. The major differences are: 

• Farms between 10 and 20 hectares had a significantly higher average PKR than farms 
larger than 100 hectares.   

• There is no significant difference between any of the average PKR in the other farm size 
categories



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Premium 

kernel 

recovery 

% 

<10 ha 

Between 10 and 20 -0.30 0.28 

<10 ha 30.55 

Between 20 and 30 0.27 0.43 

Between 30 and 50 -0.11 0.74 

Between 50 and 100 0.13 0.73 

Above 100 0.55 0.15 

10 ha to 

<20 ha 

Less than 10 0.30 0.28 

10 ha to 

<20 ha 
30.86 

Between 20 and 30 0.58 0.11 

Between 30 and 50 0.19 0.58 

Between 50 and 100 0.44 0.27 

Above 100 0.86 0.03** 

20 ha to 

<30 ha 

Less than 10 -0.27 0.43 

20 ha to 

<30 ha 
30.28 

Between 10 and 20 -0.58 0.11 

Between 30 and 50 -0.39 0.33 

Between 50 and 100 -0.14 0.75 

Above 100 0.28 0.53 

30 ha to 

<50 ha 

Less than 10 0.11 0.74 

30 ha to 

<50 ha 
30.66 

Between 10 and 20 -0.19 0.58 

Between 20 and 30 0.39 0.33 

Between 50 and 100 0.25 0.57 

Above 100 0.66 0.13 

50 ha to 

<100 ha 

Less than 10 -0.13 0.73 

50 ha to 

<100 ha 
30.42 

Between 10 and 20 -0.44 0.27 

Between 20 and 30 0.14 0.75 

Between 30 and 50 -0.25 0.57 

Above 100 0.42 0.38 

>=100 ha 

Less than 10 -0.55 0.15 

>=100 ha 30.00 

Between 10 and 20 -0.86 0.03** 

Between 20 and 30 -0.28 0.53 

Between 30 and 50 -0.66 0.13 

Between 50 and 100 -0.42 0.38 

Table 6.6-11: Comparison of farm size average premium kernel recovery for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 



Commercial kernel recovery (CKR) by farm size 

Farms less than 10 hectares had a higher relative proportion of farm years in the bottom 25% 

(39.4%) and top 25% (36.1%) and a lower relative proportion in the middle 50% (25.2%) for CKR.  

By comparison, farms larger than 50 hectares had a higher relative proportion in the middle 50% 

and a lower relative proportion in the top and bottom 25% of farm years for CKR.  For example, 

farms larger than 100 hectares had 13.1% of farm years in the middle 50% but only 2.4% in the 

top 25% and 6.2% in the bottom 25% of farm years for CKR. 

This relationship between CKR and farm size is statistically significant. 

Commercial 
kernel 

recovery % 

Total farm years  
= 1316 

Top 25% 
(>=4.1) 

Middle 50% 
(>=1.60 to <4.1) 

Bottom 25% 
(<1.60) 

Total 

<10 ha 

Farm year 
119 167 127 413 

% within 
percentile 36.1% 25.2% 39.4% 31.4% 

% of total 
9.0% 12.7% 9.7% 31.4% 

10 ha to      
< 20 ha 

Farm year 
81 154 71 306 

% within 
percentile 24.5% 23.2% 22.0% 23.3% 

% of total 
6.2% 11.7% 5.4% 23.3% 

20 ha to      
< 30 ha 

Farm year 
43 95 45 183 

% within 
percentile 13.0% 14.3% 14.0% 13.9% 

% of total 
3.3% 7.2% 3.4% 13.9% 

30 ha to      
< 50 ha 

Farm year 
54 98 39 191 

% within 
percentile 16.4% 14.8% 12.1% 14.5% 

% of total 
4.1% 7.4% 3.0% 14.5% 

50 ha to      
< 100 ha 

Farm year 
25 63 20 108 

% within 
percentile 7.6% 9.5% 6.2% 8.2% 

% of total 
1.9% 4.8% 1.5% 8.2% 

>100 ha 

Farm year 
8 87 20 115 

% within 
percentile 2.4% 13.1% 6.2% 8.7% 

% of total 
0.6% 6.6% 1.5% 8.7% 

Total 
Farm year 

330 664 322 1316 

% of total 
25.1% 50.5% 24.5% 100.0% 

Table 6.6-12:  Cross tabulation commercial kernel recovery by percentile and farm size 
 

  



Table 6.6-13 shows the statistical differences in average CKR for farms in the different farm size 

categories for all seasons from 2009 to 2014. The major differences are: 

• Farms larger than 100 hectares had a significantly lower average CKR than farms smaller 
than 20 hectares and between 30 and 50 hectares.   

• There is no significant difference between any of the average CKR’s in the other farm size 
categories



 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Commercial 

kernel 

recovery % 

<10 ha 

Between 10 and 20 -0.10 0.53 

<10 ha 3.02 

Between 20 and 30 0.12 0.51 

Between 30 and 50 -0.03 0.85 

Between 50 and 100 0.19 0.36 

Above 100 0.40 0.05* 

10 ha to 

<20 ha 

Less than 10 0.10 0.53 

10 ha to 

<20 ha 
3.11 

Between 20 and 30 0.22 0.25 

Between 30 and 50 0.06 0.73 

Between 50 and 100 0.28 0.17 

Above 100 0.50 0.02** 

20 ha to 

<30 ha 

Less than 10 -0.12 0.51 

20 ha to 

<30 ha 
2.90 

Between 10 and 20 -0.22 0.25 

Between 30 and 50 -0.16 0.47 

Between 50 and 100 0.07 0.78 

Above 100 0.28 0.24 

30 ha to 

<50 ha 

Less than 10 0.03 0.85 

30 ha to 

<50 ha 
3.05 

Between 10 and 20 -0.06 0.73 

Between 20 and 30 0.16 0.47 

Between 50 and 100 0.22 0.34 

Above 100 0.43 0.06* 

50 ha to 

<100 ha 

Less than 10 -0.19 0.36 

50 ha to 

<100 ha 
2.83 

Between 10 and 20 -0.28 0.17 

Between 20 and 30 -0.07 0.78 

Between 30 and 50 -0.22 0.34 

Above 100 0.21 0.40 

>=100 ha 

Less than 10 -0.40 0.05* 

>=100 ha 2.62 

Between 10 and 20 -0.50 0.02** 

Between 20 and 30 -0.28 0.24 

Between 30 and 50 -0.43 0.06* 

Between 50 and 100 -0.21 0.40 

Table 6.6-13: Comparison of farm size average commercial kernel recovery for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 



Reject kernel recovery (RKR) by farm size  

Note: When comparing levels of RKR in cross tabulations, the figures are inverted (i.e. the lower 

levels are in the top 25%) as a low RKR represents better quality.  The percentiles are not exactly 

split into the top 25%, middle 50% and bottom 25% as the low RKR percentages, particularly 

amongst the better quality results, require slightly different percentile groupings to effectively split 

the benchmark sample results. 

 

Farms with less than 20 bearing hectares have a higher relative proportion in the top 25% of farm 

years for RKR.  For example, farms less than 10 hectares had 36.2% of farm years in the top 25%.  

Farms less than 10 hectares also had a higher relative proportion in the bottom 25% (37.6%) of 

farm years for RKR.  Farms larger than 20 hectares tended to have a higher relative proportion of 

farm years in the middle 50% for RKR.  Farms larger than 50 hectares also had a higher relative 

proportion of farm years in the bottom 25% of farm years.   For example, farms larger than 100 

hectares had 8.6% in the middle 50% and 13.1% in the bottom 25% but only 4.6% in the top 25% 

of farm years for RKR.  

This relationship between RKR and farm size is statistically significant.



Reject 
kernel 

recovery % 

Total farm years      
= 1316 

Top 25% 
(<=1.69) 

Middle 50%  
(> 1.69  to <=3.39) 

Bottom 25%  
(> 3.39) 

Total 

<10 ha 

Farm year 119 168 126 413 

% within percenti le 36.2% 25.8% 37.6% 31.4% 

% of total 9.0% 12.8% 9.6% 31.4% 

10 ha to      

< 20 ha 

Farm year 105 141 60 306 

% within percenti le 31.9% 21.6% 17.9% 23.3% 

% of total 8.0% 10.7% 4.6% 23.3% 

20 ha to      

< 30 ha 

Farm year 38 108 37 183 

% within percenti le 11.6% 16.6% 11.0% 13.9% 

% of total 2.9% 8.2% 2.8% 13.9% 

30 ha to      

< 50 ha 

Farm year 41 117 33 191 

% within percenti le 12.5% 17.9% 9.9% 14.5% 

% of total 3.1% 8.9% 2.5% 14.5% 

50 ha to      

< 100 ha 

Farm year 11 62 35 108 

% within percenti le 3.3% 9.5% 10.4% 8.2% 

% of total 0.8% 4.7% 2.7% 8.2% 

>100 ha 

Farm year 15 56 44 115 

% within percenti le 4.6% 8.6% 13.1% 8.7% 

% of total 1.1% 4.3% 3.3% 8.7% 

Total 

Farm years 329 652 335 1316 

% of total 25.0% 49.5% 25.5% 100.0% 

Table 6.6-14:  Cross tabulation reject kernel recovery by percentile and farm size                          

 
Table 6.6-15 shows the statistical differences in average RKR for farms in the different farm size 

categories for all seasons from 2009 to 2014. The major differences are: 

• The farms larger than 100 hectares had a significantly higher average RKR than farms 
smaller than 50 hectares.   

• The farms between 50 and 100 hectares had a significantly higher average RKR than 
farms between 10 and 50 hectares. 

• The farms smaller than 10 hectares had a significantly higher average RKR than farms 
between 10 and 50 hectares. 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference (I-
J) 

Sig Mean 

Reject 

kernel 

recovery  

% 

<10 ha 

Between 10 and 20 0.43 0.00*** 

<10 ha 2.99 

Between 20 and 30 0.43 0.01*** 

Between 30 and 50 0.48 0.00*** 

Between 50 and 100 -0.23 0.21 

Above 100 -0.38 0.03** 

10 ha to 

<20 ha 

Less than 10 -0.43 0.00*** 

10 ha to 

<20 ha 
2.57 

Between 20 and 30 0.00 1.00 

Between 30 and 50 0.05 0.76 

Between 50 and 100 -0.65 0.00*** 

Above 100 -0.81 0.00*** 

20 ha to 

<30 ha 

Less than 10 -0.43 0.01*** 

20 ha to 

<30 ha 
2.57 

Between 10 and 20 0.00 1.00 

Between 30 and 50 0.05 0.79 

Between 50 and 100 -0.65 0.00*** 

Above 100 -0.81 0.00*** 

30 ha to 

<50 ha 

Less than 10 -0.48 0.00*** 

30 ha to 

<50 ha 
2.52 

Between 10 and 20 -0.05 0.76 

Between 20 and 30 -0.05 0.79 

Between 50 and 100 -0.70 0.00*** 

Above 100 -0.86 0.00*** 

50 ha to 

<100 ha 

Less than 10 0.23 0.21 

50 ha to 

<100 ha 
3.22 

Between 10 and 20 0.65 0.00*** 

Between 20 and 30 0.65 0.00*** 

Between 30 and 50 0.70 0.00*** 

Above 100 -0.15 0.48 

>=100 ha 

Less than 10 0.38 0.03** 

>=100 ha 3.37 

Between 10 and 20 0.81 0.00*** 

Between 20 and 30 0.81 0.00*** 

Between 30 and 50 0.86 0.00*** 

Between 50 and 100 0.15 0.48 

Table 6.6-15: Comparison of farm size average reject kernel recovery for all seasons combined 

  
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
 
 
 

 
 



Insect damage by farm size  

Table 6.6-16 shows the statistical differences in average levels of rejects due to insect damage for 

farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms smaller than 10 hectares had a significantly higher average level of rejects due to 
insect damage than farms in each of the other size categories.   

• Farms between 30 and 50 hectares had a significantly higher average level of rejects due 
to insect damage than farms larger than 100 hectares. 

  



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Insect 

damage   

% 

<10 ha 

Between 10 and 20 0.53 0.00*** 

<10 ha 1.29 

Between 20 and 30 0.59 0.00*** 

Between 30 and 50 0.49 0.00*** 

Between 50 and 100 0.57 0.00*** 

Above 100 0.70 0.00*** 

10 ha to 

<20 ha 

Less than 10 -0.53 0.00*** 

10 ha to 

<20 ha 
0.75 

Between 20 and 30 0.06 0.55 

Between 30 and 50 -0.05 0.64 

Between 50 and 100 0.04 0.74 

Above 100 0.17 0.14 

20 ha to 

<30 ha 

Less than 10 -0.59 0.00*** 

20 ha to 

<30 ha 
0.69 

Between 10 and 20 -0.06 0.55 

Between 30 and 50 -0.11 0.35 

Between 50 and 100 -0.02 0.86 

Above 100 0.11 0.40 

30 ha to 

<50 ha 

Less than 10 -0.49 0.00*** 

30 ha to 

<50 ha 
0.80 

Between 10 and 20 0.05 0.64 

Between 20 and 30 0.11 0.35 

Between 50 and 100 0.08 0.50 

Above 100 0.21 0.09* 

50 ha to 

<100 ha 

Less than 10 -0.57 0.00*** 

50 ha to 

<100 ha 
0.72 

Between 10 and 20 -0.04 0.74 

Between 20 and 30 0.02 0.86 

Between 30 and 50 -0.08 0.50 

Above 100 0.13 0.34 

>=100 ha 

Less than 10 -0.70 0.00*** 

>=100 ha 0.59 

Between 10 and 20 -0.17 0.14 

Between 20 and 30 -0.11 0.40 

Between 30 and 50 -0.21 0.09* 

Between 50 and 100 -0.13 0.34 

Table 6.6-16: Comparison of farm size average rejects due to insect damage for all seasons combined  

 
* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level



Mould by farm size  

Table 6.6-17 shows the statistical differences in average levels of rejects due to mould for farms in 

the different farm size categories for all seasons from 2009 to 2014. The major differences are: 

• Farms larger than 100 hectares had a significantly higher average level of rejects due to 
mould than farms in each of the other size categories.   

• Farms between 50 and 100 hectares had a significantly higher average level of rejects due 
to mould than farms between 10 and 50 hectares. 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference (I-J) 
Sig Mean 

Mould      

% 

<10 ha 

Between 10 and 20 0.03 0.27 

<10 ha 0.37 

Between 20 and 30 0.05 0.16 

Between 30 and 50 0.01 0.73 

Between 50 and 100 -0.08 0.13 

Above 100 -0.16 0.00*** 

10 ha to 

<20 ha 

Less than 10 -0.03 0.27 

10 ha to 

<20 ha 
0.34 

Between 20 and 30 0.02 0.63 

Between 30 and 50 -0.02 0.56 

Between 50 and 100 -0.11 0.02** 

Above 100 -0.19 0.00*** 

20 ha to 

<30 ha 

Less than 10 -0.05 0.16 

20 ha to 

<30 ha 
0.32 

Between 10 and 20 -0.02 0.63 

Between 30 and 50 -0.04 0.35 

Between 50 and 100 -0.13 0.02** 

Above 100 -0.21 0.00*** 

30 ha to 

<50 ha 

Less than 10 -0.01 0.73 

30 ha to 

<50 ha 
0.35 

Between 10 and 20 0.02 0.56 

Between 20 and 30 0.04 0.35 

Between 50 and 100 -0.09 0.10* 

Above 100 -0.18 0.00*** 

50 ha to 

<100 ha 

Less than 10 0.08 0.13 

50 ha to 

<100 ha 
0.45 

Between 10 and 20 0.11 0.02** 

Between 20 and 30 0.13 0.02** 

Between 30 and 50 0.09 0.10* 

Above 100 -0.08 0.09* 

>=100 ha 

Less than 10 0.16 0.00*** 

>=100 

ha 
0.53 

Between 10 and 20 0.19 0.00*** 

Between 20 and 30 0.21 0.00*** 

Between 30 and 50 0.18 0.00*** 

Between 50 and 100 0.08 0.09* 

Table 6.6-17:  Comparison of farm size average rejects due to mould for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
 
 
 
 
 
 



Discolouration by farm size  

Table 6.6-18 shows the statistical differences in average levels of rejects due to discolouration for 

farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms between 50 and 100 hectares had a significantly higher average level of rejects due 
to discolouration than farms in each of the other size categories.   

• Farms less than 10 hectares had a significantly lower average level of rejects due to 
discolouration than farms between 20 and 30 hectares and farms more than 50 hectares. 

 
 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Discoloured  

% 

<10 ha 

Between 10 and 20 -0.05 0.18 

<10 ha 0.27 

Between 20 and 30 -0.10 0.02** 

Between 30 and 50 -0.03 0.51 

Between 50 and 100 -0.26 0.00*** 

Above 100 -0.08 0.09* 

10 ha to 

<20 ha 

Less than 10 0.05 0.18 

10 ha to 

<20 ha 
0.32 

Between 20 and 30 -0.05 0.23 

Between 30 and 50 0.02 0.64 

Between 50 and 100 -0.21 0.00*** 

Above 100 -0.03 0.48 

20 ha to 

<30 ha 

Less than 10 0.10 0.02** 

20 ha to 

<30 ha 
0.37 

Between 10 and 20 0.05 0.23 

Between 30 and 50 0.07 0.14 

Between 50 and 100 -0.15 0.01*** 

Above 100 0.02 0.73 

30 ha to 

<50 ha 

Less than 10 0.03 0.51 

30 ha to 

<50 ha 
0.30 

Between 10 and 20 -0.02 0.64 

Between 20 and 30 -0.07 0.14 

Between 50 and 100 -0.23 0.00*** 

Above 100 -0.05 0.31 

50 ha to 

<100 ha 

Less than 10 0.26 0.00*** 

50 ha to 

<100 ha 
0.53 

Between 10 and 20 0.21 0.00*** 

Between 20 and 30 0.15 0.01*** 

Between 30 and 50 0.23 0.00*** 

Above 100 0.17 0.00*** 

>=100 

ha 

Less than 10 0.08 0.09* 

>=100 ha 0.35 

Between 10 and 20 0.03 0.48 

Between 20 and 30 -0.02 0.73 

Between 30 and 50 0.05 0.31 

Between 50 and 100 -0.17 0.00*** 

Table 6.6-18: Comparison of farm size average rejects due to discolouration for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 
 
 
 



Brown centres by farm size  

Table 6.6-19 shows the statistical differences in average levels of rejects due to brown centres for 

farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms larger than 100 hectares had a significantly higher average level of rejects due to 
brown centres than farms in each of the other farm size categories. 

• Farms between 50 and 100 hectares had a significantly higher average level of rejects due 
to brown centres than farms smaller than 50 hectares.   

• Farms less than 10 hectares had a significantly lower average level of rejects due to 
brown centres than farms in each of the other farm size categories. 

• Farms between 10 and 20 hectares had a significantly lower average level of rejects due 
to brown centres than farms in each of the other farm size categories more than 20 
hectares. 

 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Brown 

centres    

% 

<10 ha 

Between 10 and 20 -0.09 0.01*** 

<10 ha 0.29 

Between 20 and 30 -0.25 0.00*** 

Between 30 and 50 -0.22 0.00*** 

Between 50 and 100 -0.55 0.00*** 

Above 100 -0.85 0.00*** 

10 ha to 

<20 ha 

Less than 10 0.09 0.01*** 

10 ha to 

<20 ha 
0.38 

Between 20 and 30 -0.16 0.00*** 

Between 30 and 50 -0.12 0.01*** 

Between 50 and 100 -0.46 0.00*** 

Above 100 -0.76 0.00*** 

20 ha to 

<30 ha 

Less than 10 0.25 0.00*** 

20 ha to 

<30 ha 
0.54 

Between 10 and 20 0.16 0.00*** 

Between 30 and 50 0.04 0.49 

Between 50 and 100 -0.30 0.00*** 

Above 100 -0.60 0.00*** 

30 ha to 

<50 ha 

Less than 10 0.22 0.00*** 

30 ha to 

<50 ha 
0.51 

Between 10 and 20 0.12 0.01*** 

Between 20 and 30 -0.04 0.49 

Between 50 and 100 -0.34 0.00*** 

Above 100 -0.64 0.00*** 

50 ha to 

<100 ha 

Less than 10 0.55 0.00*** 

50 ha to 

<100 ha 
0.84 

Between 10 and 20 0.46 0.00*** 

Between 20 and 30 0.30 0.00*** 

Between 30 and 50 0.34 0.00*** 

Above 100 -0.30 0.00*** 

>=100 ha 

Less than 10 0.85 0.00*** 

>=100 ha 1.14 

Between 10 and 20 0.76 0.00*** 

Between 20 and 30 0.60 0.00*** 

Between 30 and 50 0.64 0.00*** 

Between 50 and 100 0.30 0.00*** 

Table 6.6-19: Comparison of farm size average rejects due to brown centres for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

  



Immaturity by farm size  

Table 6.6-20 shows the statistical differences in average levels of rejects due to immaturity for 

farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms less than 10 hectares had a significantly higher average level of rejects due to 
immaturity than farms between 20 and 30 hectares and between 30 and 50 hectares. 

• Farms between 10 and 20 hectares had a significantly higher average level of rejects due 
to immaturity than farms between 30 and 50 hectares. 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Immaturity 

% 

<10 ha 

Between 10 and 20 0.05 0.42 

<10 ha 0.70 

Between 20 and 30 0.14 0.07* 

Between 30 and 50 0.19 0.01*** 

Between 50 and 100 0.07 0.28 

Above 100 0.04 0.58 

10 ha to 

<20 ha 

Less than 10 -0.05 0.42 

10 ha to 

<20 ha 
0.66 

Between 20 and 30 0.09 0.26 

Between 30 and 50 0.15 0.08* 

Between 50 and 100 0.03 0.63 

Above 100 0.01 0.97 

20 ha to 

<30 ha 

Less than 10 -0.14 0.07* 

20 ha to 

<30 ha 
0.57 

Between 10 and 20 -0.09 0.26 

Between 30 and 50 0.06 0.60 

Between 50 and 100 -0.06 0.63 

Above 100 -0.10 0.35 

30 ha to 

<50 ha 

Less than 10 -0.19 0.01*** 

30 ha to 

<50 ha 
0.51 

Between 10 and 20 -0.15 0.08* 

Between 20 and 30 -0.06 0.60 

Between 50 and 100 -0.12 0.33 

Above 100 -0.16 0.15 

50 ha to 

<100 ha 

Less than 10 -0.07 0.28 

50 ha to 

<100 ha 
0.63 

Between 10 and 20 -0.03 0.63 

Between 20 and 30 0.06 0.63 

Between 30 and 50 0.12 0.33 

Above 100 -0.04 0.67 

>=100 ha 

Less than 10 -0.04 0.58 

>=100 ha 0.67 

Between 10 and 20 0.01 0.97 

Between 20 and 30 0.109 0.35 

Between 30 and 50 0.16 0.15 

Between 50 and 100 0.04 0.67 

Table 6.6-20: Comparison of farm size average rejects due to immaturity for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 
 
 
 



Germination by farm size  

Table 6.6-21 shows the statistical differences in average levels of rejects due to germination for 

farms in the different farm size categories for all seasons from 2009 to 2014. The major 

differences are: 

• Farms less than 10 hectares had a significantly lower average level of rejects due to 
germination than farms between 10 and 20 hectares. 

• There was no significant difference in the level of rejects due to germination amongst the 
other farm size categories. 



 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Germination 

% 

<10 ha 

Between 10 and 20 -0.03 0.10* 

<10 ha 0.08 

Between 20 and 30 0.00 0.86 

Between 30 and 50 -0.01 0.78 

Between 50 and 100 -0.01 0.51 

Above 100 0.01 0.70 

10 ha to 

<20 ha 

Less than 10 0.03 0.10* 

10 ha to 

<20 ha 
0.11 

Between 20 and 30 0.03 0.14 

Between 30 and 50 0.02 0.28 

Between 50 and 100 0.01 0.59 

Above 100 0.03 0.12 

20 ha to 

<30 ha 

Less than 10 0.00 0.86 

20 ha to 

<30 ha 
0.08 

Between 10 and 20 -0.03 0.14 

Between 30 and 50 -0.01 0.69 

Between 50 and 100 -0.02 0.47 

Above 100 0.00 0.85 

30 ha to 

<50 ha 

Less than 10 0.01 0.78 

30 ha to 

<50 ha 
0.09 

Between 10 and 20 -0.02 0.28 

Between 20 and 30 0.01 0.69 

Between 50 and 100 -0.01 0.71 

Above 100 0.01 0.58 

50 ha to 

<100 ha 

Less than 10 0.01 0.51 

50 ha to 

<100 ha 
0.09 

Between 10 and 20 -0.01 0.59 

Between 20 and 30 0.02 0.47 

Between 30 and 50 0.01 0.71 

Above 100 0.02 0.40 

>=100 ha 

Less than 10 -0.01 0.70 

>=100 ha 0.07 

Between 10 and 20 -0.03 0.12 

Between 20 and 30 0.00 0.85 

Between 30 and 50 -0.01 0.58 

Between 50 and 100 -0.02 0.40 

Table 6.6-21: Comparison of farm size average rejects due to germination for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 



Nut-in-shell moisture content (NIS MC) by farm size  

Table 6.6-22 shows the statistical differences in average NIS MC for farms in the different farm 

size categories for all seasons from 2009 to 2014. The major differences are: 

• Farms larger than 50 hectares had a significantly lower average NIS MC than farms 
smaller than 50 hectares. 

• Farms between 30 and 50 hectares had a significantly lower average NIS MC than farms 
in all farm size categories less than 20 hectares. 

• Farms between 20 and 30 hectares had a significantly lower average NIS MC than farms 
between 10 and 20 hectares. 



Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Moisture 

Content    

% 

<10 ha 

Between 10 and 20 -0.16 0.61 

<10 ha 15.54 

Between 20 and 30 0.61 0.11 

Between 30 and 50 1.05 0.01*** 

Between 50 and 100 2.90 0.00*** 

Above 100 2.52 0.00*** 

10 ha to 

<20 ha 

Less than 10 0.16 0.61 

10 ha to 

<20 ha 
15.70 

Between 20 and 30 0.77 0.06* 

Between 30 and 50 1.21 0.00*** 

Between 50 and 100 3.07 0.00*** 

Above 100 2.68 0.00*** 

20 ha to 

<30 ha 

Less than 10 -0.61 0.11 

20 ha to 

<30 ha 
14.93 

Between 10 and 20 -0.77 0.06* 

Between 30 and 50 0.44 0.32 

Between 50 and 100 2.30 0.00*** 

Above 100 1.91 0.00*** 

30 ha to 

<50 ha 

Less than 10 -1.05 0.01*** 

30 ha to 

<50 ha 
14.49 

Between 10 and 20 -1.21 0.00*** 

Between 20 and 30 -0.44 0.32 

Between 50 and 100 1.86 0.00*** 

Above 100 1.47 0.00*** 

50 ha to 

<100 ha 

Less than 10 -2.90 0.00*** 

50 ha to 

<100 ha 
12.63 

Between 10 and 20 -3.07 0.00*** 

Between 20 and 30 -2.30 0.00*** 

Between 30 and 50 -1.86 0.00*** 

Above 100 -0.39 0.47 

>=100 ha 

Less than 10 -2.52 0.00*** 

>=100 ha 13.02 

Between 10 and 20 -2.68 0.00*** 

Between 20 and 30 -1.91 0.00*** 

Between 30 and 50 -1.47 0.00*** 

Between 50 and 100 0.39 0.47 

Table 6.6-22: Comparison of farm size consigned NIS moisture content (%) for all seasons combined 

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 

 



Whole kernel percentage by farm size  

Table 6.6-23 shows the statistical differences in average percentages of whole kernels for farms in 

the different farm size categories for all seasons from 2009 to 2014. The major differences are: 

• Farms between 10 and 20 hectares had a significantly higher average percentage of 
whole kernels than farms in all farm size categories larger than 20 hectares. 

• Farms less than 10 hectares had a significantly higher average percentage of whole 
kernels than farms between 20 and 100 hectares. 

• Farms larger than 100 hectares had a significantly higher average percentage of whole 
kernels than farms between 50 and 100 hectares



 

Bearing 

farms 
Least significant difference 

Dependent 
variable 

Farm (I) Farm (J) 
Mean 

difference 
(I-J) 

Sig Mean 

Whole 

kernel     

% 

<10 ha 

Between 10 and 20 -0.53 0.54 

<10 ha 53.46 

Between 20 and 30 2.35 0.02** 

Between 30 and 50 3.26 0.00*** 

Between 50 and 100 4.41 0.00*** 

Above 100 1.60 0.21 

10 ha to 

<20 ha 

Less than 10 0.53 0.54 

10 ha to 

<20 ha 
53.98 

Between 20 and 30 2.88 0.00*** 

Between 30 and 50 3.79 0.00*** 

Between 50 and 100 4.93 0.00*** 

Above 100 2.13 0.10* 

20 ha to 

<30 ha 

Less than 10 -2.35 0.02** 

20 ha to 

<30 ha 
51.11 

Between 10 and 20 -2.88 0.00*** 

Between 30 and 50 0.91 0.42 

Between 50 and 100 2.06 0.12 

Above 100 -0.75 0.59 

30 ha to 

<50 ha 

Less than 10 -3.26 0.00*** 

30 ha to 

<50 ha 
50.20 

Between 10 and 20 -3.79 0.00*** 

Between 20 and 30 -0.91 0.42 

Between 50 and 100 1.15 0.39 

Above 100 -1.66 0.23 

50 ha to 

<100 ha 

Less than 10 -4.41 0.00*** 

50 ha to 

<100 ha 
49.05 

Between 10 and 20 -4.93 0.00*** 

Between 20 and 30 -2.06 0.12 

Between 30 and 50 -1.15 0.39 

Above 100 -2.81 0.07* 

>=100 ha 

Less than 10 -1.60 0.21 

>=100 ha 51.86 

Between 10 and 20 -2.13 0.10* 

Between 20 and 30 0.75 0.59 

Between 30 and 50 1.66 0.23 

Between 50 and 100 2.81 0.07* 

Table 6.6-23:  Comparison of farm size whole kernel (%) for all seasons combined  

 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 
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6.8 Results by irrigation status 

Yield by irrigation status 

Bearing farms are divided into irrigated and non-irrigated farms for statistical analysis.  Table 6.8-1 provides a summary of average yield per bearing 

hectare for farms represented by the two approaches for 2014 and for all years from 2009 to 2014.   

 

The non-irrigated farms had a higher average yield per hectare of NIS, saleable kernel and total kernel in 2014 than the irrigated farms.  The non-irrigated 

farms also had a higher average yield per hectare of NIS, saleable kernel and total kernel in 2014 than the averages for non-irrigated farms from 2009 to 

2014.  By comparison, the irrigated farms had a lower average yield per hectare of NIS, saleable kernel and total kernel in 2014 than the averages for 

irrigated farms from 2009 to 2014. 

 

Irrigation status averages 2014 2009-2014 

 Irrigated        Non-irrigated   All              Irrigated      Non-irrigated   All              

NIS tonnes/ha 2.06 2.65 2.49 2.27 2.41 2.37 

Saleable kernel tonnes/ha 0.66 0.88 0.82 0.71 0.76 0.75 

Total kernel tonnes/ha 0.71 0.93 0.88 0.77 0.82 0.81 

Table 6.8-1: Irrigation status yield averages for 2014 and for all years from 2009 to 2014 
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Nut-in-shell (NIS) tonnes per hectare by irrigation status 

Table 6.8-2 shows that of the total of 1324 farm years from 2009 to 2014, 26.7% were irrigated and 

73.3% were not irrigated. 

 

Statistical analysis of the cross tabulations shows that the yield of NIS per bearing hectare from 

2009 to 2014 was significantly correlated with the irrigation status of the farms (i.e. the percentile 

group a farm belongs to depends on whether it was irrigated).  There is a larger proportion of 

irrigated farm years in the middle 50% (30.2%) than in the top 25% (21.4%) and the bottom 25% 

(25.0%) and a larger relative proportion of the non-irrigated farms in the top and bottom 25% of 

farm years for tonnes of NIS per bearing hectare. 

This relationship between NIS tonnes per hectare and irrigation status is statistically significant. 

 

 NIS tonnes 
per hectare 

Total farm years 
= 1324 

Top 25% 
(>=3.16) 

Middle 50% 
(>=1.46 to <3.16) 

Bottom 25% 
(<1.46) 

Total 

Non-
Irrigated 

Farm year 
261 461 249 971 

% within 
percentile 

78.6% 69.8% 75.0% 73.3% 

% of total 
19.7% 34.8% 18.8% 73.3% 

Irrigated 

Farm year 
71 199 83 353 

% within 
percentile 

21.4% 30.2% 25.0% 26.7% 

% of total 
5.4% 15.0% 6.3% 26.7% 

Total 
Farm year 

332 660 332 1324 

% of total 
25.1% 49.8% 25.1% 100% 

Table 6.8-2:  Cross tabulation nut-in-shell tonnes per hectare by percentile and irrigation status 

 
  



Saleable kernel tonnes per hectare by irrigation status 

Irrigated farms have a higher relative proportion in the middle 50% (30.8%) and a lower relative 

proportion in the top 25% (21.0%) and bottom 25% (24.0%) of farm years for saleable kernel 

tonnes per hectare from 2009 to 2014.  The non-irrigated farms have a higher relative proportion in 

the top 25% (79.0%) and bottom 25% (76.0%) of farm years and a lower relative proportion in the 

middle 50% (69.2%) of farm years for saleable kernel tonnes per hectare. 

 

This relationship between saleable kernel yield per hectare and irrigation status is statistically 

significant. 

 

Saleable 
kernel 

tonnes per 
hectare 

Total farm years 
= 1324 

Top 25% 
(>=1.01) 

Middle 50% 
(>=0.44  to <1.01) 

Bottom 25% 
(<0.44) 

Total 

Non-
Irrigated 

Farm year 
259 456 256 971 

% within 
percentiles 

79.0% 69.2% 76.0% 73.3% 

% of total 
19.6% 34.4% 19.3% 73.3% 

Irrigated 

Farm year 
69 203 81 353 

% within 
percentiles 

21.0% 30.8% 24.0% 26.7% 

% of total 
5.2% 15.3% 6.1% 26.7% 

Total 
Farm year 

328 659 337 1324 

% of total 
24.8% 49.8% 25.5% 100% 

Table 6.8-3:  Cross tabulation saleable kernel tonnes per hectare by percentile and irrigation status 



Quality by irrigation status 

Table 6.8-4 provides a summary of quality parameter averages for both irrigated and non-irrigated 

farms in the benchmarking survey for 2014 compared to the averages for all years from 2009 to 

2014.  The irrigated farms in 2014 and from 2009 to 2014 were on average more than three times 

larger than the non-irrigated farms. 

 

There were major differences in the quality parameter results for 2014 compared with all years 

from 2009 to 2014 for irrigated and non-irrigated farms: 

• Both irrigated and non-irrigated farms had a higher average SKR, PKR and CKR in 2014 

compared to the averages from 2009 to 2014. 

• Non-irrigated farms had a lower average RKR and irrigated farms had a similar RKR in 

2014 compared to the averages from 2009 to 2014. 

• Both irrigated and non-irrigated farms had a lower average NIS MC in 2014 compared to 

the averages from 2009 to 2014. 

• Irrigated farms had a lower average whole kernel percentage and non-irrigated farms had 

a higher average percentage in 2014 compared to the averages from 2009 to 2014. 

• Non-irrigated farms had a substantially lower average level of rejects due to insect damage 

and irrigated farms a slightly higher average level in 2014 than the averages from 2009 to 

2014. 

• Both irrigated and non-irrigated farms had a higher average level of rejects due to mould 

and immaturity and a lower average level of rejects due to discolouration and brown 

centres in 2014 than the averages from 2009 to 2014. 

• Irrigated farms had a slightly higher average level of rejects due to germination and non-

irrigated farms had a slightly lower average level in 2014 compared to the averages from 

2009 to 2014. 

  



 

Irrigation status averages 2014 2009-2014 

 Irrigated Non-irrigated All Irrigated Non-irrigated All 

Saleable KR % 34.33 34.84 34.70 33.78 33.42 33.52 

Premium KR % 31.85 30.80 31.09 31.61 30.15 30.54 

Commercial KR % 2.48 4.04 3.61 2.17 3.27 2.97 

Reject KR % 2.77 2.76 2.76 2.77 2.84 2.82 

Moisture % 11.51 15.84 14.63 12.07 15.94 14.83 

Whole kernel % 50.00 54.97 53.76 51.07 52.74 52.25 

Insect damage % 0.70 0.74 0.73 0.68 0.96 0.89 

Mould % 0.46 0.53 0.51 0.39 0.37 0.38 

Discolouration % 0.26 0.26 0.26 0.43 0.30 0.33 

Brown centres % 0.52 0.39 0.42 0.75 0.42 0.51 

Immaturity % 0.77 0.74 0.75 0.55 0.67 0.64 

Germination % 0.07 0.08 0.08 0.05 0.10 0.09 

Farm size (ha) 75.07 22.90 37.08 70.95 22.47 35.39 

Table 6.8-4:  Irrigation status quality averages for 2014 and for all years from 2009 to 2014 

 



Saleable kernel recovery (SKR) by irrigation status 

The non-irrigated farms had a higher relative proportion in the bottom 25% (81.3%) and a lower 

relative proportion in the middle 50% (68.5%) of farm years for SKR from 2009 to 2014.  By 

comparison, the irrigated farms had a higher relative proportion in the middle 50% (31.5%) and a 

lower relative proportion in the bottom 25% (18.7%) of farm years for SKR.  

 

This relationship between SKR and irrigation status is statistically significant. 

 

Saleable 
kernel 

recovery % 

Total farm years 
= 1316 

Top 25% 
(=>35.99) 

Middle 50% 
(>=31.01 to< 35.99) 

Bottom 25% 
(< 31.01) 

Total 

Non-
Irrigated 

Farm year 
243 451 270 964 

% within 
percentile 

74.5% 68.5% 81.3% 73.3% 

% of total 
18.5% 34.3% 20.5% 73.3% 

Irrigated 

Farm year 
83 207 62 352 

% within 
percentile 

25.5% 31.5% 18.7% 26.7% 

% of total 
6.3% 15.7% 4.7% 26.7% 

Total 
Farm year 

326 658 332 1316 

% of total 
24.8% 50.0% 25.2% 100% 

Table 6.8-5: Cross tabulation saleable kernel recovery by percentile and irrigation status 

 

  



Premium kernel recovery (PKR) by irrigation status 

The non-irrigated farms had a higher relative proportion in the bottom 25% (86.0%) and a lower 

relative proportion in the top 25% (64.8%) of farm years for PKR from 2009 to 2014.  By 

comparison, the irrigated farms had a higher relative proportion in the top 25% (35.2%) and a 

lower relative proportion in the bottom 25% (14.0%) of farm years for PKR.  

 

This relationship between PKR and irrigation status is statistically significant. 

 

Premium 
kernel 

recovery % 

Total farm 
years = 1316 

Top 25% 
(>=33.20 

Middle 50%  
(>=28.05 to <33.20) 

Bottom 
25% (<28.05) 

Total 

Non-
Irrigated 

Farm year 
215 466 283 964 

% within 
percentile 

64.8% 71.1% 86.0% 73.3% 

% of total 
16.3% 35.4% 21.5% 73.3% 

Irrigated 

Farm year 
117 189 46 352 

% within 
percentile 

35.2% 28.9% 14.0% 26.7% 

% of total 
8.9% 14.4% 3.5% 26.7% 

Total 
Farm year 

332 655 329 1316 

% of total 
25.2% 49.8% 25.0% 100% 

Table 6.8-6: Cross tabulation premium kernel recovery by percentile and irrigation status 

  



Commercial kernel recovery (CKR) by irrigation status 

The non-irrigated farms had a higher relative proportion in the top 25% (91.5%) and a lower 

relative proportion in the bottom 25% (59.0%) of farm years for CKR from 2009 to 2014.  The 

irrigated farms had a higher relative proportion in the bottom 25% (41.0%) and a lower relative 

proportion in the top 25% (8.5%) of farm years for CKR.  

 

This relationship between CKR and irrigation status is statistically significant. 

 

Commercial 
kernel 

recovery % 

Total farm 
years = 1316 

Top 25% 
(>=4.1) 

Middle 50% 
(>=1.60 to <4.1) 

Bottom 
25% 
(<1.60) 

Total 

Non-
Irrigated 

Farm year 
302 472 190 964 

% within 
percentile 

91.5% 71.1% 59.0% 73.3% 

% of total 
22.9% 35.9% 14.4% 73.3% 

Irrigated 

Farm year 
28 192 132 352 

% within 
percentile 

8.5% 28.9% 41.0% 26.7% 

% of total 
2.1% 14.6% 10.0% 26.7% 

Total 
Farm year 

330 664 322 1316 

% of total 
25.1% 50.5% 24.5% 100% 

Table 6.8-7: Cross tabulation commercial kernel recovery by percentile and irrigation status 

 

  



Reject kernel recovery (RKR) by irrigation status 

Note: When comparing levels of reject kernel recovery in the cross tabulations, the 

figures are inverted (i.e. the lower levels are in the top %) as a low RKR% represents 

better quality.  The percentiles are not split exactly into the top 25%, middle 50% and 

bottom 25% as the low RKR percentages, particularly amongst the better quality results, 

require slightly different percentile groupings to be able to split the benchmark sample 

results. 

There are 329 farm years in the top 25% of farms for RKR from 2009 to 2014 of which 235 

(71.4%) are non–irrigated and 94 (28.6%) are irrigated.  In the middle 50%, 73.2% are non-

irrigated and 26.8% are irrigated. In the bottom 25% of farm years, 75.2% are non-irrigated and 

24.8% are irrigated.   There is a higher relative proportion of irrigated farms in the top 25% and a 

higher relative proportion of non-irrigated farms in the bottom 25% of farm years for RKR. 

 

This relationship between RKR and irrigation status is not statistically significant. 

 

Reject  

kernel 

recovery 

% 

Total farm years 
= 1316 

Top 25% 
(<=1.69) 

Middle 50%      
(> 1.69  to <=3.39) 

Bottom 25%  
(> 3.39) Total 

Non-

irrigated 

Farm year 235 477 252 964 

% within 

percentile 71.4% 73.2% 75.2% 73.3% 

% of total 17.9% 36.2% 19.1% 73.3% 

Irrigated 

Farm year 94 175 83 352 

% within 

percentile 28.6% 26.8% 24.8% 26.7% 

% of total 7.1% 13.3% 6.3% 26.7% 

Total 

Farm year 329 652 335 1316 

% of total 25.0% 49.5% 25.5% 100% 

Table 6.8-8:  Cross tabulation reject kernel recovery by percentile and irrigation status 

  



Irrigation status by farm ownership  

A much higher proportion of irrigated farm years were from non-owner managed farms than owner 

managed farms.  Of the 391 non-owner managed farm years, 45.0% were irrigated and 55.0% not 

irrigated from 2009 to 2014.  Only 19.0% of the 933 owner managed farm years were irrigated.  

Most of the irrigated farms are in the Central Queensland region where there is also a higher 

proportion of non-owner managed farms.   

 

This relationship between irrigation status and farm ownership is statistically significant. 

 

 
Total farm years   

= 1324 

Non-owner 

managed 

Owner 

managed 
Total 

Non-irrigated 

Farm year  215 756 971 

% within percentile 55.0% 81.0% 73.3% 

% of total 16.2% 57.1% 73.3% 

Irrigated 

Farm year 176 177 353 

% within percentile 45.0% 19.0% 26.7% 

% of total 13.3% 13.4% 26.7% 

Total 

Farm year 391 933 1324 

% within percentile 100.0% 100.0% 100.0% 

% of total 29.5% 70.5% 100.0% 

Table 6.8-9:  Cross tabulation of irrigation status by ownership of farms 

 

  



Irrigation status comparisons 

Table 6.8-10 shows the statistical yield and quality differences between irrigated and non-irrigated 

farms from 2009 to 2014.   

 

If the mean difference for sample 1 minus sample 2 for a particular variable is negative and the 

difference is significant, then the average value of that variable for sample 1 is significantly lower 

than the average value of that variable for sample 2.  For example, in table 6.8-10, we can see a 

mean difference of 1.46% for average PKR for irrigated farms minus the average PKR for non-

irrigated farms in the survey sample.  This is significant at the 0.00 level (less than 0.01).  This 

means that the average PKR for non-irrigated farms was significantly less than for irrigated farms. 

 

The comparison of yield and quality results between irrigated and non-irrigated farms for the six 

seasons from 2009 to 2014 showed that: 

 

• Non-irrigated farms had a significantly higher average yield of NIS, saleable kernel and total 

kernel per hectare than irrigated farms. 

• There were no significant differences in the average SKR or RKR between the irrigated and 

non-irrigated farms. 

• Irrigated farms had a significantly higher average PKR than non-irrigated farms. 

• Non-irrigated farms had a significantly higher average CKR than irrigated farms. 

• Non-irrigated farms had a significantly higher average NIS MC than irrigated farms. 

• Non-irrigated farms had a significantly higher average percentage of whole kernels than 

irrigated farms. 

• Non-irrigated farms had a significantly higher average level of rejects due to insect damage, 

immaturity and germination than irrigated farms. 

• Irrigated farms had a significantly higher average level of rejects due to discolouration and 

brown centres than non-irrigated farms. 

 

Irrigated farms in the benchmark sample are, on average, larger than non-irrigated farms and are 

mainly located in the Central Queensland region.  The climate is drier in Central Queensland than 

the other regions during the harvest season which has a major bearing on the consigned NIS 

moisture content.  The “Macadamia kernel quality: understanding brown centres and other kernel 

quality defects” project surveys also found a strong correlation between the level of brown centres 

and farm size, maximum silo size and nut storage bed depth. 

  



Variables 
Non-irrigated (1) 

Irrigated (2) 
Sample 

size 
Means 

Mean 
difference 

(1-2) 
Significance 

Nut-in-shell tonnes 

per hectare 
Irrigated 353 2.27 

-0.13 
0.09* 

Non-irrigated 971 2.41 

Saleable kernel 

tonnes per hectare 
Irrigated 353 0.71 

-0.05 
0.07* 

Non-irrigated 971 0.76 

Total kernel tonnes 

per hectare 
Irrigated 353 0.77 

-0.05 
0.08* 

Non-irrigated 971 0.82 

Saleable kernel 

recovery % 
Irrigated 352 33.78 

0.36 
0.12 

Non-irrigated 964 33.42 

Premium kernel 

recovery % 
Irrigated 352 31.61 

1.46 
0.00*** 

Non-irrigated 964 30.15 

Commercial kernel 

recovery % 
Irrigated 352 2.17 

-1.10 
0.00*** 

Non-irrigated 964 3.27 

Reject kernel 

recovery % 
Irrigated 352 2.77 

-0.07 
0.50 

Non-irrigated 964 2.84 

Moisture 

content % 

Irrigated 297 12.07 
-3.87 

0.00*** 
Non-irrigated 741 15.94 

Whole kernel % 
Irrigated 200 51.07 

-1.67 
0.02** 

Non-irrigated 483 52.74 

Insect damage % 
Irrigated 348 0.68 

-0.28 
0.00*** 

Non-irrigated 950 0.96 

Mould % 
Irrigated 348 0.39 

0.01 
0.58 

Non-irrigated 951 0.37 

Discolouration % 
Irrigated 348 0.43 

0.13 
0.00*** 

Non-irrigated 948 0.30 

Brown centres % 
Irrigated 348 0.75 

0.33 
0.00*** 

Non-irrigated 946 0.42 

Immaturity % 
Irrigated 348 0.55 

-0.12 
0.02** 

Non-irrigated 949 0.67 

Germination % 
Irrigated 348 0.05 

-0.05 
0.00*** 

Non-irrigated 946 0.10 

Table 6.8-10: Comparison of yield and quality results for irrigated and non-irrigated farms for all seasons 

combined 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level 



6.9 Results by management structure 

Yield by management structure 

Bearing farms were divided into owner managed and non-owner managed (managed on behalf of 

the owner).  Table 6.9-1 provides a summary of averages of yield and quality parameters for farms 

represented by the two management structures for 2014 and for all years from 2009 to 2014.  The 

yield and quality differences are discussed in detail in the section on statistical analysis. 

 

The owner managed farms and the non-owner managed farms had a higher average yield of NIS, 

saleable kernel and total kernel per bearing hectare in 2014 compared to the average over the six 

years from 2009 to 2014. The owner managed farms also had slightly higher yields per hectare 

than the non-owner managed farms in 2014. 

 

Management 

structure 
2014 2009-2014 

 
Owner 

managed 

Non-owner 

managed 
All 

Owner 

managed 

Non-owner 

managed 
All 

NIS tonnes/ha 2.51 2.44 2.49 2.35 2.42 2.37 

Saleable kernel 

tonnes/ha 
0.83 0.78 0.82 0.75 0.75 0.75 

Total kernel 

tonnes/ha 
0.88 0.85 0.87 0.80 0.82 0.81 

Table 6.9-1:  Management structure yield averages for 2014 and for all years from 2009 - 2014 
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Nut-in-shell (NIS) tonnes per hectare by management structure  

There were 933 (70.5% of the total) owner managed and 391 (29.5% of the total) non-owner 

managed farm years in the benchmarking sample from 2009 to 2014. The non-owner managed 

farms were proportionally more highly represented in the middle 50% of farm years (34.1%) and 

the owner managed farms more highly represented in the top 25% (72.9%) and bottom 25% 

(77.1%) of farm years for NIS tonnes per bearing hectare.   

 

This relationship between management structure and NIS tonnes per bearing hectare is 

statistically significant. 

 

NIS tonnes 
per hectare 

Total farm years 
= 1324 

Top 25% 
(>=3.16) 

Middle 50% 
(>=1.46 to <3.16) 

Bottom 25% 
(<1.46) 

Total 

Non-owner 
managed 

Farm year 
90 225 76 391 

% within 
percentile 

27.1% 34.1% 22.9% 29.5% 

% of total 
6.8% 17.0% 5.7% 29.5% 

Owner 
managed 

Farm year 
242 435 256 933 

% within 
percentile 

72.9% 65.9% 77.1% 70.5% 

% of total 
18.3% 32.9% 19.3% 70.5% 

Total 
Farm year 

332 660 332 1324 

% of total 
25.1% 49.8% 25.1% 100% 

Table 6.9-2: Cross tabulation nut-in-shell tonnes per hectare by percentile and management style 

  



Saleable kernel tonnes per hectare by management structure  

The owner-managed farms had a higher relative proportion of farm years in both the top 25% 

(74.7%) and bottom 25% (75.7%) for tonnes of saleable kernel per bearing hectare and a lower 

relative proportion of farm years in the middle 50% (65.7%) from 2009 to 2014. By comparison, the 

non-owner managed farms represented 34.3% of the farm years in the middle 50%, but only 

25.3% in the top 25% and 24.3% in the bottom 25% of the total farm years for tonnes of saleable 

kernel per bearing hectare. 

 

This relationship between management structure and saleable kernel tonnes per bearing hectare 

is statistically significant. 

 

Saleable 
kernel 

tonnes per 
hectare 

Total farm years 
=1324 

Top 25% 
(>=1.01) 

Middle 50% 
(>=0.44 to <1.01) 

Bottom 25% 
(<=0.44) 

Total 

Non-owner 
managed 

Farm year 
83 226 82 391 

% within 
percentile 

25.3% 34.3% 24.3% 29.5% 

% of total 
6.3% 17.1% 6.2% 29.5% 

Owner 
managed 

Farm year 
245 433 255 933 

% within 
percentile 

74.7% 65.7% 75.7% 70.5% 

% of total 
18.5% 32.7% 19.3% 70.5% 

Total 
Farm year 

328 659 337 1324 

% of total 
24.8% 49.8% 25.5% 100% 

Table 6.9-3: Cross tabulation saleable kernel tonnes per hectare by percentile and management style 

 

 



Quality by management structure 

Table 6.9-4 provides a summary of averages of quality parameters for both owner-managed and 

non-owner managed farms in the benchmarking survey for 2014 compared to the averages for all 

years from 2009 to 2014.  Non-owner managed farms in 2014 and from 2009 to 2014 were, on 

average, approximately three times larger than the owner managed farms. 

 

There were major differences in the quality parameter results for 2014 compared with all years 

from 2009 to 2014 for the owner managed and non-owner managed farms: 

• Both the owner managed and non-owner managed farms had a higher average SKR, PKR 

and CKR and a lower average RKR in 2014 compared to the averages for all years from 

2009 to 2014. 

• Both the owner managed and non-owner managed farms had a lower average NIS MC 

compared to the averages for all years from 2009 to 2014. 

• Both the owner managed and non-owner managed farms had a higher average 

percentage of whole kernels compared to the averages for all years from 2009 to 2014. 

• The owner managed farms had a lower average level of rejects due to insect damage and 

germination and the non-owner managed farms had a higher average level compared to 

the averages for all years from 2009 to 2014. 

• Both the owner managed and non-owner managed farms had a higher average level of 

rejects due to mould compared to the averages for all years from 2009 to 2014. 

• Both the owner managed and non-owner managed farms had a lower average level of 

rejects due to discolouration and brown centres compared to the averages for all years 

from 2009 to 2014. 

• The owner managed farms had a higher average level of rejects due to immaturity and the 

non-owner managed farms had a lower average level compared to the averages for all 

years from 2009 to 2014. 

 

 



Management structure 

averages 
2014 2009-2014 

 
Owner 

managed 

Non-owner 

managed 
All Owner managed 

Non-owner 

managed 
All 

Saleable KR % 34.69 34.73 34.70 33.58 33.36 33.52 

Premium KR % 31.27 30.62 31.09 30.75 30.04 30.54 

Commercial KR % 3.41 4.11 3.61 2.83 3.32 2.97 

Reject KR % 2.74 2.82 2.76 2.77 2.95 2.82 

Moisture % 15.26 12.87 14.63 15.49 13.30 14.83 

Whole kernel % 53.41 54.89 53.76 52.18 52.42 52.25 

Insect damage % 0.72 0.75 0.73 0.96 0.72 0.89 

Mould % 0.54 0.46 0.51 0.36 0.40 0.38 

Discolouration % 0.25 0.29 0.26 0.31 0.38 0.33 

Brown centres % 0.32 0.69 0.42 0.36 0.86 0.51 

Immaturity % 0.83 0.54 0.75 0.67 0.55 0.64 

Germination % 0.08 0.08 0.08 0.10 0.07 0.09 

Farm size (ha) 23.86 70.56 37.08 21.80 67.84 35.39 

Table 6.9-4: Management structure yield and quality averages for 2014 and for all years from 2009 - 2014 

 



Saleable kernel recovery (SKR) by management structure  

The owner managed farms had a higher relative proportion in the top 25% (71.5%) and middle 

50% (71.9%) and a lower relative proportion in the bottom 25% (66.8%) of farm years for SKR 

from 2009 to 2014.  By comparison, non-owner managed farms had a higher relative proportion in 

the bottom 25% (33.2%) and a lower relative proportion in the middle 50% (28.1%) and top 25% 

(28.5%) of farm years for SKR. 

 

This relationship between SKR and management structure is not statistically significant. 

 

Saleable 
kernel 

recovery % 

Total farm years 
= 1316 

Top 25% 
(=>35.99) 

Middle 50% 
(>=31.01 to< 35.99) 

Bottom 25% 
(<31.01) 

Total 

Non-owner 

managed 

Farm year 93 185 112 390 

% within 

percentile 28.5% 28.1% 33.2% 29.5% 

% of total 7.0% 14.0% 8.5% 29.5% 

Owner 

managed 

Farm year 233 473 220 926 

% within 

percentile 71.5% 71.9% 66.8% 70.5% 

% of total 17.6% 35.7% 17.1% 70.5% 

Total 

Farm year 326 658 332 1316 

% of total 24.6% 49.7% 25.7% 100% 

Table 6.9-5:  Cross tabulation saleable kernel recovery by percentile and management style 

 
  



Premium kernel recovery (PKR) by management structure  

The owner managed farms had a higher relative proportion in the top 25% (79.8%) and a lower 

relative proportion in the middle 50% (67.2%) and bottom 25% (67.2%) of farm years for PKR from 

2009 to 2014.  By comparison, non-owner managed farms had a higher relative proportion in the 

middle 50% (32.8%) and bottom 25% (32.8%) and a lower relative proportion in the top 25% 

(20.2%) of farm years for PKR. 

 

This relationship between PKR and management structure is statistically significant. 

 

Premium 
kernel 

recovery % 

Total farm years   
= 1316 

Top 25% 
(>=33.20 

Middle 50%  
(>=28.05 to <33.20) 

Bottom 25% 
(<28.05) 

Total 

Non-owner 

managed 

Farm year 67 215 108 390 

% within percentile 20.2% 32.8% 32.8% 29.6% 

% of total 5.1% 16.3% 8.2% 29.6% 

Owner 

managed 

Farm year 265 440 221 926 

% within percentile 79.8% 67.2% 67.2% 70.4% 

% of total 20.1% 33.4% 16.8% 70.4% 

Total 

Farm year 332 655 329 1316 

% of total 25.2% 49.8% 25.0% 100% 

Table 6.5-6:  Cross tabulation premium kernel recovery by percentile and management style 

  



Commercial kernel recovery (CKR) by management structure  

The owner managed farms had a lower relative proportion in the top 25% (65.2%) and a higher 

relative proportion in the bottom 25% (79.5%) of farm years for CKR from 2009 to 2014.  The non-

owner managed farms had a higher relative proportion in the top 25% (34.8%) and a lower relative 

proportion in the bottom 25% (20.5%) of farm years for CKR. 

 

This relationship between CKR and management structure is statistically significant. 

 

Commercial 
kernel 

recovery % 

Total farm years 
= 1316 

Top 25% 
(>=4.1) 

Middle 50% 
(>=1.60 to <4.1) 

Bottom 25% 
(<1.60) 

Total 

Non-owner 

managed 

Farm year 115 209 66 390 

% within 

percentile 34.8% 31.5% 20.5% 29.6% 

% of total 8.7% 15.9% 5.0% 29.6% 

Owner 

managed 

Farm year 215 455 256 926 

% within 

percentile 65.2% 68.5% 79.5% 70.4% 

% of total 16.3% 34.6% 19.5% 70.4% 

Total 

Farm year 330 664 322 1316 

% of total 25.1% 50.5% 24.5% 100% 

Table 6.9-7:  Cross tabulation commercial kernel recovery by percentile and management style 

 

 
  



Reject kernel recovery (RKR) by management structure  

There is a higher relative proportion of owner managed farms in the top 25% (82.7%) and a lower 

relative proportion in the middle 50% (64.1%) of farm years for RKR from 2009 to 2014.  There is a 

higher relative proportion of non-owner managed farms in the middle 50% (35.9%) and a lower 

relative proportion in the top 25% (17.3%) of farm years for RKR. 

 

This relationship between RKR and management structure is statistically significant. 

 

Reject 
kernel 

recovery 
% 

Total farm years     
= 1316 

Top 25% 
(<=1.69) 

Middle 50%      
(> 1.69  to <=3.39) 

Bottom 25%  
(> 3.39) 

Total 

Non-
owner  

managed 

Farm year 57 234 99 390 

% within 
percentile 

17.3% 35.9% 29.6% 29.6% 

% of total 4.3% 17.8% 7.5% 29.6% 

Owner 
managed 

Farm year 272 418 236 926 

% within 
percentile 

82.7% 64.1% 70.4% 70.4% 

% of total 20.7% 31.8% 17.9% 70.4% 

Total 

Farm year 329 652 335 1316 

% of total 25.0% 49.5% 25.5% 100% 

Table 6.9-8:  Cross tabulation reject kernel recovery by percentile and management style 

 
  



Management structure comparisons 

Table 6.9-9 shows the statistically significant yield and quality differences between owner 

managed and non-owner managed farms from 2009 to 2014. 

 

The comparison of yield and quality results showed that: 

 

• There were no significant differences in the average yield of NIS or saleable or total kernel 

per hectare between non-owner managed and owner managed farms. 

• There were no significant differences in the average SKR or RKR between non-owner 

managed and owner managed farms. 

• Owner managed farms had a significantly higher average PKR than non-owner managed 

farms. 

• Owner managed farms had a significantly lower CKR than non-owner managed farms. 

• Owner managed farms had a significantly higher average NIS MC than non-owner managed 

farms. 

• Owner managed farms had a significantly higher average level of rejects due to insect 

damage, immaturity and germination than non-owner managed farms.  Non-owner 

managed farms had a significantly higher average level of rejects due to brown centres and 

discolouration than owner managed farms. 

 

Owner managed farms in the benchmark sample are on average smaller than the non-owner 

managed farms.  The “Macadamia kernel quality: understanding brown centres and other kernel 

quality defects” project surveys found a strong correlation between level of brown centres and farm 

size, maximum silo size and nut storage bed depth. 

 
  



Variables 
Non-owner Managed (1) 

Owner managed (2) 

Sample 

size 
Means 

Mean 

difference 

(1-2) 

Significance 

Nut-in-shell 

tonnes per 

hectare 

Non-owner managed 391 2.42 

0.07 0.36 
Owner managed 933 2.35 

Saleable kernel 

tonnes per 

hectare 

Non-owner managed 391 0.75 

0.01 0.83 
Owner managed 933 0.75 

Total kernel 

tonnes per 

hectare 

Non-owner managed 391 0.82 

0.02 0.53 

Owner managed 933 
0.80 

Saleable kernel 

recovery % 

Non-owner managed 390 33.36 

-0.22 0.32 
Owner managed 926 33.58 

Premium kernel 

recovery % 

Non-owner managed 390 30.04 

-0.71 0.01*** 
Owner managed 926 30.75 

Commercial 

kernel recovery 

% 

Non-owner managed 390 3.32 

0.49 0.00*** 
Owner managed 926 2.83 

Reject kernel 

recovery % 

Non-owner managed 390 2.95 

0.17 0.11 
Owner managed 926 2.77 

Moisture 

content % 

Non-owner managed 311 13.30 

-2.19 0.00*** 
Owner managed 727 15.49 

Whole kernel % 
Non-owner managed 204 52.42 

0.24 0.73 
Owner managed 479 52.18 

Insect damage % 
Non-owner managed 387 0.72 

-0.24 0.00*** 
Owner managed 911 0.96 

Mould % 
Non-owner managed 387 0.40 

0.04 0.14 
Owner managed 912 0.36 

Discolouration % 
Non-owner managed 387 0.38 

0.06 0.03** 
Owner managed 909 0.31 

Brown centres % 
Non-owner managed 386 0.86 

0.05 0.00*** 
Owner managed 908 0.36 

Immaturity % 
Non-owner managed 386 0.55 

-0.13 0.02** 
Owner managed 911 0.67 

Germination % 
Non-owner managed 386 0.07 

-0.03 0.04** 
Owner managed 908 0.10 

Table 6.9-9:  Comparison of yield and quality results for owner-operated and non-owner operated farms 

all seasons combined 

* The mean difference is significant at the 10% level 
** The mean difference is significant at the 5% level  
*** The mean difference is significant at the 1% level
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