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1 ARGOS 
1.1 Introduction  
The Agricultural Research Group on Sustainability (ARGOS) is an unincorporated joint 
venture between the Agribusiness Group, Lincoln University, and the University of Otago. It 
is funded by the Foundation for Research, Science and Technology (FRST) and various 
industry stakeholders and commenced in October 2003.  ARGOS is a 6 year research 
project with the aim to model the economic, environmental, and social differences between 
organic, environmentally friendly and conventional systems of production. The aim is to detail 
the impact of these systems and develop indicators which reflect the interactions across the 
social, economic and environmental factors. The ARGOS study is also assessing market 
developments overseas and how these are likely to affect and be implemented in NZ. The 
costs of implementation and potential benefits of these will be further assessed using the 
LTEM (the Lincoln Trade and Environment Model). This enables the impact of various 
scenarios relating to the level of production and consumption, premiums and production 
costs to be assessed, both NZ and other countries.  The project covers different farming 
systems in a number of sectors including kiwifruit, sheep & beef, high country, dairy and 
farms owned by Ngai Tahu landowners.  
 
This 2006 ARGOS Sheep/Beef Annual Report provides a summary of the work that has 
been undertaken over the last 12 months within Sheep/Beef section of the ARGOS project 
as well as some results.  A more substantive description of research and results for the 
various parts of the project are reported on in depth in separate reports which are listed in 
section 7 of this report and at the end of each section.    
 
The ARGOS sheep/beef farms are spread across the South Island reflecting the main 
sheep/beef farm classes with 12 clusters of 3 farms representing the following management 
systems (Panels) 

• Certified Organic Production 
• Integrated – follow a broad base industry assurance programme. 
• Conventional 

The location of farms assists in establishing differences/similarities between management 
systems on a regional basis and potentially enables extrapolation to the wider farming 
community. As outlined in the results of a large farm survey the ARGOS farms are generally 
representative of farms in the wider farming community. 
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1.2 Project Context 
 
Sheep and/or beef farming occupy at least 65% of New Zealand’s farm land (Figure 1) 
making it the dominant landuse.  The current ewe population is estimated to 39.5 million and 
the beef cattle population at 4.4 million (SONZAF 2006). Primary production currently 
provides $NZ18.5 billion, or 65% of New Zealand’s total export earnings.  Meat and meat 
products, wool, and other agricultural products account for $7.1 billion of this (MAFNet 2005).  
 
The New Zealand meat industry has undergone significant changes over the last twenty 
years with significant shifts from the export of commodity to added value products e.g. chilled 
meat as well as significant changes in farm management reflected in the lift in productivity 
and quality. 
 
There has been a recent trend by some meat companies to supply niche markets demanding 
some level of proof of the environmental integrity of the farm production system and the 
subsequent value chains.  Mechanisms to facilitate this have included the requirement for 
meat companies to meet the standards defined in external quality assurance programs - 
these are often controlled by individual buyers e.g. supermarkets or alternatively established 
by regulation e.g. organic standards. Meat companies report that a condition of access to 
some of these high-value supply chains is their ability to be able to supply products that meet 
these various standards.  Meat companies have established a range of incentives to obtain 
the appropriate supply. 
 
Until comparatively recently the principal focus of research and extension in the meat 
industry has been on enhancing production levels and the efficiency of production, while 
sustainability issues (outside financial factors) have only recently become a significant 
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priority. Motivation for this increased interest and research into the wider impacts of sheep 
and beef farming and the development of appropriate solutions have included; 

• Consumer and market demands initially from EU supermarkets but also from Japan 
and USA markets for products from farms and value chains which have a 
commitment to minimising negative environmental impacts. 

• Regulatory demands e.g. Resource Management Act and subsequent Regional 
Council policies   

• Farmer interest in enhancing their overall farm sustainability. 
 
In addition to the above there is an awareness that future trade barriers could develop based 
on claims that the environmental impact of the production system is not equivalent to the 
production systems of the importing nation.  The development of sustainable sound farm 
production systems and mechanisms to monitor environmental and other impacts will be 
required to counter this potentially significant threat. 
 
Over the last year we have seen the emergence of two such issues to the meat industry: 

• Consumer and market sensitivity to the practice of mulesing with Merino sheep. 
• Increase in the debate on `Food Miles’ with the potential of establishing new barriers 

to market access for New Zealand exports. 
 

ARGOS has assisted stakeholders to effectively respond to both of these issues. It is 
anticipated that the ARGOS research programme and its outputs will continue to be of 
significant future value to the sector by providing objective information on the broader impact 
and sustainability of New Zealand sheep/beef production as well as providing resources for 
both farmers and industry stakeholders to enhance the overall sustainability of their 
operations. 
 
1.3 Levels of focus in the ARGOS Project 
The prime aims of this study are to undertake a comparison between agricultural systems 
and between management systems within agricultural systems. The management systems 
can be broken down to landforms, management units and soil monitoring sites. 
 
Agricultural System. This is the agricultural production systems being monitored and now 
includes dairy, high country and farms owned by Ngai Tahu landowners Ngai Tahu in 
addition to kiwifruit and sheep & beef farms.  
 
Management System. For sheep and beef properties, the three management systems 
(Panels) are 

• Organic 
• Integrated 
• Conventional 

These 3 management systems may also be referred to as ‘Panels’. For instance, in ARGOS, 
there is a panel of organic farms, a panel of integrated farms and a panel of conventional 
farms. There is one farm from each panel to make up a ‘cluster’ and there are 12 clusters 
situated between Blenheim and Gore. Therefore each cluster has one organic farm, one 
integrated farm and one conventional farm. 
 
Landform This term is used to describe the different geomorphology within a property. The 
principal landforms monitored here can be broadly described as river terrace (flats), hill crest 
(crest) and mid-slope (slope). Given the huge variation in soils and landscape across the 
properties being studied, here we study the two most dominant of these landforms within the 
cluster. For hill country clusters, the same two landforms will be studied on each property. 
For clusters on the Canterbury Plains only one landform (flats) is studied. 
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Management Unit Management unit (MU) is a paddock. For each landform, three 
management units (focal paddocks) are monitored. Thus on the hill country farms, six 
paddocks (two landforms each with three paddocks) will be monitored. On the flat land farms 
with only one landform present (Canterbury Plains), three paddocks are monitored.  
 

2 Farm Management  
Introduction 
Farm Management, in ARGOS, is studied from a management systems approach with 3 
main areas of study; economic, social and the ecological environment. Economics includes 
production (both financial and non-financial) through to socio economics of production 
systems. Social studies the ‘people’ implications of the systems, motivational drivers, life 
cycles, whilst the environment objective looks at the impact/implications of the farming 
system on the environment. Boundaries of the three objectives overlap, leading to 
overarching research that is an optimal transdisciplinary study of farming systems. It was 
recognised that generic descriptors, of the farms under study, need to be supplied to the 
three objectives and this led to a fourth ‘sub’ objective, the farm management objective. The 
role of the farm management objective includes collecting physical and managerial style farm 
data and the preliminary analysis of this data, where suitable. Hence this section of the 
sector report describes the type of data that have been collected and are under study. 
 
Review 
The ARGOS Sheep/Beef farms cover a total of 14,346 hectares, carrying 119,000 stock 
units, in twelve locations from Blenheim to Gore. Farm sizes range from 145 to 1370 
hectares, with a mean size of 340 hectares. Rainfall ranges from approximately 400 to 1100 
mm/yr. The farms have similar overarching farming strategies in that their management is 
based around pastoral based systems with varying degrees of cropping. Cropping types 
range from fodder to cereal to small seeds production, mainly in mid Canterbury to 
predominantly fodder crops in Southland. Livestock production on most farms is 
predominantly lamb sales with 2 farmers mainly bull beef.  
 
Three farms have been sold and are no longer with ARGOS, the balance have been in 
ARGOS from its commencement. 
 
Table 1. An example of descriptive data collected by the farm management objective. 
 

2005
Average Data Organic Integrated Conventional All Farms

Effective hectares 323 424 352 365
Percentage farm area eff. 89% 92% 92% 91%
Sheep su 2048 3538 2811 2776
Cattle su 820 1226 1225 1096
Percentage sheep to cattle 82% 84% 64% 77%
Stock Units/ha 8 13 12 11
Lambing % 129 145 132 135
Mating weight 62 69 66 66
Number of ewes that had bearings - 2005 31 57 46 43

Management System

 
 
 
The 2004/2005 Sector report detailed physical, generic characteristics of the ARGOS 
sheep/farms with an example given in table 1. Since then we have extended our surveys to 
assist other researchers to better understand the farming systems and enhance 
stakeholders’ knowledge in the ARGOS farms. 
Table 2 shows the calendar of activity, undertaken by ARGOS for farmers, over the previous 
12 months. 
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2.1 2006 Annual Management Survey 
Pasture and stock management - The 2005 annual farm management survey targeted the 
finer details of the farmer’s annual grazing strategy. This encompassed: 
 
Reproductive management. - Responses from farmers show that this period can be divided 
into sub categories reflecting nutritional manipulation to stimulate ovulation and practices 
used to achieve this during pre-mating. Practices used include mob type, importance of 
flushing and observational tools to assist in ewe body condition.  Ram to ewe ratios, ewe 
segregation (breeding versus terminal) and further information on flushing was collected for 
the mating period. Post mating grazing management is important for feed rationing (enough 
feed to last through the winter) and to determine if farmers tended to use nutritional grazing 
strategies through this stage.  
 
Pasture utilisation - Responses from farmers highlighted that winter grazing management 
can also have an impact on pasture utilisation - How much is eaten compared with how 
much is trampled underfoot - and the impact that winter pasture cover may have on 
spring/summer weed infestation. For example a dense pasture sward, in the winter, can 
smother weed seedlings. On the other hand an open sward can provide an environment in 
which weeds may thrive. This led to the pasture composition and weed walk survey, 
undertaken in November 2005, where weed variety and density were quantified in focal 
paddocks (see report page 29) and ties in with the weed questionnaire undertaken in March. 
The weed questionnaire comprehensively targeted farmers’ attitudes to weeds, in addition to 
their weed management practices (see report page 26). Pasture composition was collected 
by taking pasture photo points and describing plant species and the proportion of those 
species within the photo quadrant.  
 
Stock management - In addition to reproductive management described above, further 
information was gathered on the animal management from lambing through to weaning; in 
particular focusing on grazing strategies and differing weaning practices. Some farmers draft 
lambs into gender specific lines and spread the lambs around the farm as thinly as possible. 
At the other end of the continuum, other farmers may not initially draft into gender specific 
lines and rotate lambs in larger mobs. Animal health is an important part of stock 
management and farmers were asked about their individual approaches. This covered: 

o Internal and external parasites 
o Clostridial disease 
o Metabolic disease 
o Abortive disease 
o Bearings; and  
o Viral disease 

 
Soil management. The soil survey was completed in the winter (2005) and a condensed 
version of the soil report is on page 16. Information from this analysis will be linked to 
additional variables that have been collected, such as: 

• Physical Fertiliser inputs  
o Nitrogen  
o Phosphate  
o Potassium 
o Sulphur 
o Calcium; and  
o Magnesium  

 
Tonnage and type of fertiliser purchased, reason for fertiliser and the application rate has 
been broken down to a nutrient per hectare and per stock unit basis. Figure 1 shows the 
average kilograms of specific nutrients (nitrogen, phosphate, potassium, sulphur, calcium 
and magnesium) per stock unit that farmers, from different management systems, applied to 
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their farms. The chart suggests a trend that integrated farmers use increased inputs of 
nitrogen, phosphate, sulphur and calcium. Uncertainty of the significance of this will be 
reduced with further analysis. It was interesting to note how much calcium is applied through 
phosphatic fertilisers, as opposed to lime that is only applied as lime. 

 
 

0

1

2

3

4

5

6

7

8

9

 Nitrogen  Phosphate  Potassium  Sulphur  Calcium  Magnesium 

K
g/

S
u

Organic Integrated Conventional All Farms

 
 

Figure 1. Various nutrient inputs, applied to different management 
systems and across all ARGOS farms, in kilograms per stock unit  

 
Visual soil assessments - Soil monitoring sites were assessed to quantify measures in 
relation to soil porosity, colour, damage, mottles and aggregation. This information is still 
under analysis; the initial broad finding is that there were no differences between 
management systems. 
 
Grass grub and Porina - Initial Grass grub, Porina and Elateridae (Beetle) counting is 
complete, with more in-depth analysis yet to be completed. Initial findings are shown in figure 
2. This shows that a higher percentage of Grass Grubs were found on flat land as opposed 
to slopes (land hill). This showed a similar trend with Porina on organic and conventional 
farms but there was no difference between flat and slope on integrated farms.  Likewise 
Elateridae percentages were similar between flat and slope, across all panels. 
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Figure 2. Percentage of Grass Grub, Porina and Elateridae found 
on two land types, flat and slope, on ARGOS farms 
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2.2 Other Activity 
2.2.1 Assessment of Approaches to Farm Planning  
There are a range of possible processes that could be used to assist farmers to systematically 
review their farming operations, identify areas for improvement, plan appropriate actions and 
implement these.  A review of the potential value and effectiveness of various planning processes 
is being undertaken to establish their potential for facilitating the adoption of best management 
practices identified by ARGOS and the establishment of more sustainable farming systems.   
 
In April 2006 a workshop was held with 8 non ARGOS farming couples to test a whole farm 
planning approach.  This was based on a full day workshop and followed on from the successful 
‘Farming to Win’ farm strategic planning workshops that have been provided by the AgriBusiness 
Group Ltd in the past.  The workshop provided a process and an opportunity for participants to 
look at the larger strategic issues affecting their farm, the way that the business is managed, and 
the way to develop a practical business plan for the farm. The workshop was designed around two 
broad themes: 

• Personal goals – what each individual involved in the farm wants at a personal level, 
the degree of compatibility between individual’s goals, and how the farm business 
needs to be set up to deliver those personal goals. 

• Farm Business goals - where the business needs to be positioned in terms of markets, 
product and production systems; ownership and financial structures; environmental and 
other regulatory requirements; and the use of new technologies.  All these are brought 
together in a set of specific business goals. 

Feedback from the participants was positive and will be incorporated into the strategies for 
the dissemination and adoption of ARGOS outputs. 
 
2.2.2 Database 
5���������,���"���� ��)�����,��������- )��������))����,�� %�6�5���,���"���� ��,�����	�,�

����%� ,������,�����	������������������)��	��%�����!� 6�6�����,������,���������)������������
,���� ������,����� ��,� ���,���)����� �� ��7�� ����,8������%������� �* �%����,����������9� %����
�:������ ������������)��	��%�����8�����,�6�Each dataset that Argos collects will be related to 
this basic structure of properties and people.
 5� �� ,����  �� ���,��� ������,� , ��)����  �� ����
,���"���� ��,�  �� ����� )����� ���� ,���"���� �,� � �������� + ���  �	���� ,���� ����� ;<)���
�	���,������6�

�
Figure 3. Database structure 
 
Data collection status for Sheep/beef 
So far the following sheep/beef related data has been entered into the database; 

• Farm management surveys - 2005 and 2006 
• Economic financial 2002/2003, 2003/2004 and 2004/2005 
• Soils 2004 and 2005 
• Worms, grass grub and porina 
• Pasture herbaceous plants 
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2.3 Farm Mapping 
Farm mapping is an integral part of ARGOS, providing information in a visual format that can 
simplify some of the complexities in a transdisciplinary project. The maps have been also 
been designed to provide updates for farmers.  
 
Each of the participating farms in the ARGOS programme have received draft versions of 
farm maps prepared by ARGOS using GIS (Geographic Information Systems) and aerial 
photography. Updated versions of these maps will be available by the end of 2006 once 
comments have been received from farmers (maps will be updated annually if major changes 
occur). 
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These maps will assist ARGOS researchers to plan their monitoring programmes and to 
interpret the results of these. Farmers will benefit by having increasingly more informative 
maps over time. GIS means that each map has associated levels of data linked to them 
which will facilitate the identification of patterns within farms. As an example, the map above 
shows the locations of soil monitoring sites, weed walk transects, paddock size and the 
paddock names. The map below shows woody weeds and stream work, completed thus far, 
on an ARGOS farm. Later, it should be possible to analyse spatial patterns in farm attributes 
like soil quality e.g. does soil quality depend on distance from shelterbelts? 
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3 Economic 
3.1 Introduction 
The economic objective of ARGOS focuses on the relationship between agricultural markets 
and resource allocation in New Zealand.  The economic research is, therefore, undertaken at 
two levels: the global market (and its impacts on New Zealand agriculture), and the 
operations of the ARGOS farms. 
 
At the farm level, researchers have been collecting farm financial accounts for three years.  
Each year's data are analysed to provide information to ARGOS farmers and to compare the 
performance of these farms with regional benchmarks.  The full set of three years' data is 
also being analysed to determine trends over time, as well as systematic differences 
amongst the farms. 
 
The research on global markets and their impacts on New Zealand agriculture have involved 
several components in the last year.  The reviews from previous years have allowed the 
economic researchers to use the updated Lincoln Trade and Environment Model (LTEM) to 
analyse several international developments.  One set of analyses has focused on the 
potential impacts of Single Farm Payments in Europe.  The parameters of these payments 
have been set by the European authorities, but countries and smaller jurisdictions have some 
leeway in how they meet the regulations.  The trade analysis has examined how different 
methods of implementing Single Farm Payments could affect New Zealand.  A second set of 
analyses has examined the impacts on New Zealand and Europe of China's accession to the 
WTO, and subsequent patterns of liberalisation. 
 
Major research undertaken by the Agribusiness and Economics Research Unit with ties to 
the ARGOS project has been on the issue of food miles.   
 
 
'Food miles' is defined as the distance that food has to travel from farm to fork.  The idea that 
consumers should prefer locally-produced food to food that has travelled thousands of miles 
is gaining some traction in the US, the UK, and Europe.  It is becoming an important, 
although emotive, issue in these areas.  On the face of it, the issue could be quite damaging 
for New Zealand, because its exports travel long distances to almost all overseas markets.  
 
 
However, the concept has a fundamental flaw.  It addresses only the energy consumption 
and pollution associated with transporting food, but neglects the energy use and pollution of 
its production.  New Zealand production of pastoral products is essential solar-based as 
extensive pastures capture solar energy and provide feed for livestock.  By contrast, a 
feedlot system or an intensive pasture system relies more heavily on other inputs, such as 
large amounts of petroleum-based nitrogen, to produce meat and milk.  Careful analysis of 
total energy use in agriculture (as published in a recent AERU research report) has found 
that New Zealand's total energy use in producing key exports is lower than in UK agriculture, 
even accounting for the costs of transporting the commodities to the UK. 
 

'Food miles' is defined as the distance that food has to travel from farm to fork.  The idea 
that consumers should prefer locally-produced food to food that has travelled thousands of 
miles is gaining some traction in the US, the UK, and Europe.  It is becoming an important, 
although emotive, issue in these areas.  On the face of it, the issue could be quite damaging 
for New Zealand, because its exports travel long distances to almost all overseas markets.  
�
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3.2 Financial Results 
Analysis of the farm accounts for 2004/05 has been completed and individual reports 
prepared for participating farmers.  Data summarising income and expenditure data for all 
three panels, ARGOS farms as a whole, and (for comparison) the MAF National Sheep and 
Beef Farm Model, are shown in Table 3.  No significant differences in overall financial 
performance have been identified between the three panels of farms in any one season or 
when the three season’s data are aggregated.  A review to be carried out in September 2006 
is to investigate approaches to examining effective farm surplus and other key performance 
indicators with greater accuracy than is possible using only farm accounts. 
 
Gross farm revenue (GFR) increased over 2003/04 levels in 2004/05 for all three panels, but 
more noticeably on conventional and organic properties than on integrated properties.  
Similarly, farm working expenses (FWE) increased more on average for these panels as 
Figure 4 shows.  Consequently, the operating surplus (Gross Farm Revenue (GFR) less 
Farm Working Expenses (FWE)) increased markedly in both the organic and conventional 
panels in 2004/05.  
  

Figure 4: Gross Farm Revenue and Farm Working Expenses for the financial years 
2002/03 to 2004/05 and the three-year real ($2005) average 
 
The mean ratio of FWE to GFR remained above the generally accepted farm management 
guideline of 50 percent for all three panels, as it did for the MAF National Model Sheep and 
Beef Farm.  The debt servicing to GFR ratio increased for all panels between 2003/04 and 
2004/05 but remains below the accepted maximum of 25 percent.  Table 4 summarizes the 
key performance indicators calculated for 2003/04 and 2004/05. 
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Table 3. Comparison of ARGOS (all, organic, integrated, conventional) and MAF 
National Sheep and Beef Farm Model -2004/05 Financial Year. 

Average Median Average Median Average Median Average Median Nat. Av. Wt. Av.
Area (Ha) 355 319 338 300 351 320 378 325 667.00 538.69
SU/ha 10.9 9.5 7.6 8.0 13.6 12.4 10.8 11.5 7.5 7.8

REVENUE
Sheep (Net of purchases) 447.88 479.93 362.95 351.19 554.95 699.16 401.95 440.30 279.00 517.61
Wool 94.54 91.77 57.55 67.00 112.99 123.54 108.98 129.49 75.00 122.16
Cattle  (Net of purchases) 125.40 65.06 63.21 45.88 81.32 19.65 241.47 160.53 149.00 81.47
Deer/Crops 352.74 12.42 556.92 135.74 274.10 13.56 244.66 0.00 - -
Sundry 102.02 21.81 58.88 16.91 84.21 47.03 166.93 31.21 27.00 38.50

Gross Farm Revenue 1122.58 670.99 1099.53 616.72 1107.57 902.94 1163.99 761.54 530.00 759.75
EXPENDITURE
Labour Expenses

Permanent wages 61.82 13.48 64.17 0.00 51.97 28.49 72.87 70.64 18.00 20.95
Casual wages 11.85 0.00 4.98 1.39 7.54 0.00 25.48 0.00 12.00 12.53
ACC 7.26 4.07 11.64 8.05 5.59 5.24 4.93 3.15 6.00 7.40
Agricultural contracting 39.55 12.83 61.48 12.83 41.47 7.90 15.28 18.66 - -
Shearing costs 31.98 29.05 23.64 23.49 39.27 42.58 31.43 33.78 29.00 39.46

152.47 59.42 165.92 45.76 145.85 84.21 149.98 126.23 65.00 80.34
Stock Expenses

Animal health 27.14 20.83 10.62 10.96 37.09 35.78 31.51 31.19 24.00 36.07
Breeding 2.44 0.00 0.36 0.00 2.48 0.00 4.71 2.38 6.00 7.40

29.58 20.83 10.98 10.96 39.58 35.78 36.22 33.58 30.00 43.47
Feed Expenses

Feed (hay and silage) 17.99 12.56 18.02 3.07 13.74 13.96 23.80 16.95 10.00 22.10
Feed (grazing) 10.26 0.50 16.97 4.28 7.46 0.00 6.54 0.53 2.00 0.47
Feed (other) 14.19 3.57 3.66 0.00 4.42 3.35 36.67 4.83 5.00 3.63

42.44 16.63 38.65 7.35 25.62 17.31 67.00 22.32 17.00 26.19
Crop and Pasture Expenses

Fertiliser and lime 99.78 69.16 50.21 53.65 124.47 97.51 119.22 102.25 69.00 75.65
Regrassing costs (contractors) 16.90 0.00 35.43 0.00 9.36 0.00 6.42 0.00 10.00 21.71
Seeds 27.77 13.52 22.54 6.86 31.60 13.67 28.32 14.17 0.00 0.00
Weed and pest control 39.67 9.16 10.99 2.13 48.57 13.66 57.47 9.44 8.00 14.70

184.12 91.84 119.17 62.64 213.99 124.83 211.42 125.86 87.00 112.06
Vehicle & Fuel Expenses

Vehicles and fuel 85.28 56.12 72.16 44.25 79.96 56.12 105.11 57.95 22.00 36.89
85.28 56.12 72.16 44.25 79.96 56.12 105.11 57.95 22.00 36.89

Repairs & Maintenance
Repairs & Maintenance 60.86 49.86 60.05 23.85 52.75 49.86 71.56 63.47 29.00 29.89

60.86 49.86 60.05 23.85 52.75 49.86 71.56 63.47 29.00 29.89
Other Working Expenses

Electricity 22.39 6.50 12.70 6.45 28.22 6.43 24.97 7.81 6.00 10.96
Freight (not elsewhere deducted)26.59 9.76 32.71 9.16 24.96 21.42 22.45 8.10 7.00 11.78
Shelter & plantings 2.03 0.00 1.21 0.00 2.83 0.00 1.85 0.21 1.00 1.75
Other expenditure 22.24 8.49 15.77 7.38 30.10 11.52 19.10 5.37 4.00 5.69

73.25 24.75 62.40 22.98 86.11 39.37 68.37 21.49 18.00 30.18
Overheads

Accountancy 8.66 7.90 9.84 8.33 8.04 6.51 8.18 8.24 5.00 6.89
Comunication costs 7.15 5.41 7.41 5.06 7.17 5.41 6.86 7.00 4.00 5.31
Legal and consultancy 6.06 1.01 5.57 0.87 8.61 2.16 3.10 0.00 3.00 3.25
Other administration 17.13 6.84 19.99 18.91 21.85 6.84 8.50 4.08 4.00 4.41
Insurance 16.67 14.73 17.95 11.27 15.05 12.79 17.39 15.16 7.00 11.27
Rates 16.43 14.52 13.92 12.30 19.24 20.21 15.51 13.97 11.00 14.35

72.09 50.41 74.67 56.74 79.95 53.91 59.53 48.46 34.00 45.47
Total Working Expenditures 700.09 369.87 604.01 274.53 723.81 461.39 769.20 499.35 300.00 420.47

Integrated Conventional
2004/05

(all figures on a per hectare basis unless otherwise stated)

2004/05
MAF

2004/052004/05 2004/05
All ARGOS Organic



����������	
����������
������������	����� �����

Table 4. Key Performance Indicators on organic, integrated and conventional for the 
financial years 2003/04 and 2004/05 

�
There was little change in the contribution of individual cost categories to total FWE between 
2003/04 and 2004/05.  Only on integrated farms were changes on cost shares of more than 
two percent observed, with crop and pasture expense increasing from 23.6 to 32.2 percent of 
FWE while labour costs declined from 22.8 percent to 18.9 percent. 
 
Although no significant differences in income or expenditure aggregates have emerged 
amongst the panels, a few significant differences are apparent in the distribution of 
expenses.  Figure 5 shows the proportions of FWE contributed by the major expense 
categories in 2004/05.  
 

Figure 5. Individual cost components as a proportion of FWE for the  
2004/05 financial year 


In 2004/05, labour expenses comprise a significantly higher proportion of farm working 
expenses on organic farms than on conventional farms, while stock expenses are 
significantly lower (at the one percent level) on organic farms than on either of the other two 
panels. 
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4 Environment 
4.1 Introduction 
The environment objective of the ARGOS programme aims to clarify the environmental 
impacts of different farming systems to assist in the identification and subsequent 
implementation of more sustainable and resilient farming systems.  
 
ARGOS recognises that ecological processes and biodiversity on New Zealand’s farmed 
landscapes have received very little study so far. In addition to monitoring the effects of 
different farming systems this research also studies general ecological processes in farm 
agro-ecosystems. This research provides an understanding of why the indicators are or are 
not changing. Identifying the reasons for the observed changes or lack of them is the key to 
better advice on how to bring the desired improvements in sustainability and resilience. 

 
 
4.2 Soils 
4.2.1 Introduction 
Soil quality is recognised as a keystone of modern agricultural production and as such, can 
be highly sensitive to land management. Accordingly, monitoring soil quality is a key 
component of the environmental and sustainability objectives of ARGOS. The sensitivity of 
the soil to land management practice is determined by the soil forming factors (climate, 
topography, parent materials, organisms and time) meaning soil quality is often a relative 
quantity that differs from region to region and is variable to management pressures.  
 
Management practices likely to have the greatest impact on pastoral soils are those closely 
associated with stocking rate and soil nutrient status (different fertilizers may be used). There 
is a restricted range of fertilizers available for organic producers and soil chemical analysis is 
important to determine if soil nutrient status is being sustained. Changes in soil nutrient 
status may affect pasture production or composition, and in turn, stocking rates or systems to 
accommodate changes in feed availability. Flow-on effects to soil biological processes and 
physical condition can occur from these changes. 
 
4.2.2 Methods 
The 2005 program’s approach to soil quality monitoring largely mirrored that of 2004 in using 
a suite of chemical, biological and physical tests of soil properties in the field and laboratory 
to characterise soil conditions 
 
Soil quality indicators - Soil quality indicators were reviewed and stratified into 3 priorities: 
1. Priority one indicators are field observations (Visual soil assessments) that can be 

integrated into one or more soil quality scores. The visual parameters assessed were: 
 

• Area of exposed soil (%) 
• Amount of soil covered in live vegetation (%) 
• Pasture cover (kg DM/ha) 
• Area of crusted soil (%) and thickness of crust 
• Area damaged by vehicles, stock or erosion (%) and approximate depth 

The environmental research team wants to help farmers assert their rightful place as 
stewards of the land and build their capacity to make a contribution to reducing the 
present decline of indigenous biota. ARGOS will also focus on defusing a damaging divide 
between some regulatory agencies and farmers by facilitating dialogue, sharing 
information and creating tools that build mutual respect and co-operation between land 
owners and regional councils and national institutions (MAF, DoC, and Ministry for the 
Environment). 
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• Presence and thickness of surface organic thatch build up 
• Soil porosity (1-4 scale) 
• Soil discolouration by mottles (1-4 scale) 
• Soil aggregation (1-4 scale) 
 

2. Priority two consisted of soil chemical analyses. Soil samples were collected from the 
standard sampling depth for pasture (0-7.5 cm). This may not represent the total 
availability of nutrients from the entire root zone but should still be representative of plant 
available nutrients and chemical conditions in the soil. Priority two samples were 
collected at the paddock level and included: 
 

a. Soil pH. Indicates the level of acidity or alkalinity of the soil sample.  
 

b. Olsen & Resin P. A measure of the phosphorus readily available to the plant. 
  

c. Exchangeable cations. Calcium (Ca2+), Magnesium (Mg2+), Potassium (K+) and 
Sodium (Na+) are major nutrients for plant growth.   

 
d. Cation exchange capacity. A measure of the soil’s capacity to hold cations and 

is strongly influenced by clay content and soil organic matter. 
 

e. Phosphate retention (%). Indicates how strongly the soil will constrain added 
phosphate from becoming available to plants. It is because of the soils parent 
material and the presence of clay minerals or iron oxides that phosphorus is 
immobilised. Therefore some soils naturally have higher phosphate retention than 
others. 

 
f. Total organic C and N %. Organic matter is important as it supplies nutrients to 

the soil, improves soil physical fertility and moisture retention. 
 

g. Potentially mineralisable N. An indication of the nitrogen that may become 
available to plants through mineralisation of organic matter. An increased carbon 
to nitrogen ratio will decrease the availability of nitrogen to plants. 

 
3. Priority three indicators use the same sampling depth as priority two measurements and 

relate to the biological activity of the soil. The indicators are described as:  
 

a. Soluble carbon. A measure of labile organic matter and serves as an index both 
of available substrate for microbial respiration as well as aggregate stability.  

 
b. Microbial biomass carbon. This is a measure of the total amount of living 

microbes in a soil. Microbial biomass levels will differ between soil types and land 
use history.  

 
c. Basal respiration. Soil micro-organisms recycle essential nutrients when they 

decompose dead plant and animal material. Hence an active microbial population 
is a key component of good soil quality. Basal respiration is a process that reflects 
the potential activity of the soil microbial population. Microbial respiration is the 
amount of carbon dioxide production measured over a fixed period.  

 
d. Metabolic Quotient. The ratio between microbial biomass carbon (the size of the 

soil microbial population) and basal respiration (the activity of the soil microbial 
population) is a useful indicator of the metabolic efficiency of the microbial 
population. 
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4.2.3 Results 
Priority One: Field Observations 
There was no difference in porosity, worm weights, mottles and aggregation between 
management systems; however there were landform differences and these differences were 
between crest and the other two (flat and slope).  
 
Priority Two: Chemical 
Management systems - There are significant differences in soil chemical properties 
between management systems for Olsen and Resin P and sulphate-S but no significant 
difference for P retention (Figure 6).  Organic Sheep & Beef farms had, on average, available 
P and S values about half that of Conventional and�Integrated farms. 
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Figure 6. Soil chemical differences between ARGOS management systems AND 
landforms (Crest, Flat and Slope). 
 
Twenty % of farms were above optimal P guidelines (ie. Olsen P > 30), 95% of these were 
from Integrated and Conventional systems. Conversely, 85% of Organic farms had Olsen 
and Resin P values below optimal values (ie. Olsen P <20 and Resin P <45). 
There was no difference between management systems for P retention. 
 
Differences between exchangeable Ca, Mg and K, and anaerobic mineralisable N were less 
significant across management systems. Organic soils had lower exchangeable-Ca, than 
Conventional and Integrated, and greater exchangeable-Mg than conventional but not 
integrated. Magnesium values were lowest for Conventional systems whilst exchangeable-K 
values were highest for Integrated systems than for the other two. The only significant 
differences in base saturation (BS) were for Conventional systems which had lower overall 
Mg BS. No significant differences were apparent in soil pH or overall BS%. 
 
Landforms - Generally, strong significant differences between landforms were shown for P, 
S (sulphate-S and organic-S) and P-retention, although effects between landforms varied. 
For Olsen-P, resin-P and sulphate-S, flat landforms had greater values than crest and slope, 
but org-S and P-retention values were greatest for crest landforms. 
Few firm trends were apparent in exchangeable cations between landforms with the 
exception of Mg (P<0.05) which showed a distinct difference between crest and slope 
landforms on both a weight and volume basis. The proportion of Mg held on exchange sites 
(BS-Mg) was also significantly lower for slope landforms, apparently at the expense of Ca 
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BS%. Total BS% for Ca also appeared to be significantly higher overall for flat landforms. 
There were no significant differences between landforms for soil pH. 
 
Regions Of the 19 soil chemical properties tested for the Sheep & Beef farms, 13 were 
significantly different between regions. Farms from the upper South Island (USI) generally 
had lower available-P (Olsen and resin), P retention, S and organic-S, CEC, pH (albeit 
slightly), and total C and N than central (CSI) and lower South Island (LSI) farms. In most 
cases the gradient for these properties increased with the shift south.  
 
Priority Three: Microbial 
No significant differences were apparent in microbial C and N values between Sheep & Beef 
management systems. Differences between landforms were significant for microbial-N and 
this was greater for crest than slope and flat landforms (figure 7).  
 
Although respiration means for Sheep and Beef Organic and Integrated systems were higher 
than for Conventional, especially after application of urea, these showed a trend as opposed 
to showing significance. Likewise metabolic quotient values were only significantly different in 
the early stages of testing, with Organic and Integrated farms higher than the Conventional 
farms. There were no significant differences between landform respiration values for Sheep 
& Beef farms.  
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Figure 7. Microbial differences between ARGOS management systems AND landforms 
(Crest, Flat and Slope). 
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4.3 Streams 
4.3.1 Introduction 
In this study, we examined whether different farm and waterway management actions on 
sheep/beef and dairy farms resulted in changes in water quality and ecosystem functioning 
at the farm scale.  We measured physical parameters, periphyton and aquatic macro-
invertebrate communities, nutrient and sediment levels, at upstream and downstream sites in 
streams on 35 South Island sheep/beef and 24 North Island dairy properties. We used the 
Stream Health Monitoring and Assessment Kit (SHMAK), an assessment tool developed for 
use by farmers and landholders, as well as additional measures to record relative changes in 
water quality and stream functioning at the farm scale.   
 
ARGOS performed this study as the first step in a long term effort to support New Zealand 
farmers to identify and instigate practical farm management strategies to improve stream 
health and associated water quality. The study had four specific aims:  
 
1. Provide baseline data on waterway quality and ecosystem function on sheep/beef and 

dairy farms, from which future trends in stream health can be determined; 
 
2. Identify any relative impacts of organic, integrated management, and conventional 

farming systems on water quality and aquatic ecosystem function on both sheep/beef 
and dairy farms; and 

 
3. Assist in customized stream care management strategies for each participating farmer for 

incorporation into long-term whole-farm management plans.  
 
4. Establish an effective stream health and water quality monitoring process through the 

evaluation of the Stream Health Monitoring and Assessment Kits (SHMAK) monitoring 
protocols and additional tests. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Pollutants to stream health 
Most direct sources of pollution associated with agriculture (such as direct input of dairy shed 
effluent or leaching from silage or offal pits) have been removed or controlled over the last 10 
– 15 years.  Consequently, the majority of pollution entering waterways in agricultural 
systems now comes from indirect or ‘diffuse’ sources, such as leaching of excess nutrients 
from fertilizer and animal manure and increased sediment loads.   
The three main indirect source pollution threats to flowing and groundwater in agricultural 
systems in New Zealand are: 
 

• Increased nutrient levels Application rates of both nitrogen and phosphorous 
have been increasing in New Zealand over the last 50 years, particularly in recent 
decades.  Over 300,000 tonnes of urea and 1,200,000 tonnes of phosphate were 
applied to production lands in 2002.  The total application rates of urea and other 
nitrogen fertilizers increased by 160% from 1996 levels, while those of 

Definitions 
 
Periphyton is a complex matrix of algae, cyanobacteria, heterotrophic microbes, 
and debris that is attached to submerged substrata in almost all aquatic 
ecosystems. It serves as an important food source for invertebrates and some 
fish, and it can be important to absorb contaminants. The periphyton is also an 
important indicator of water quality 
 
Aquatic macro-invertebrate refer to organisms, with no vertebrate, living in or 
on the water. 
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phosphorous stayed fairly static. High levels of nitrogen and phosphorous in 
waterways can lead to excess algae and aquatic macrophyte growth. This can 
alter community structure and functioning, and alter flow and flooding rates. High 
levels of nitrogen and phosphorous can also make water unsafe for stock and 
human consumption 

 
• Microbial contamination Animal faeces can contain high levels of bacteria and 

other microbes that can pose human health risks if these species enter 
waterways.  Livestock, particularly cattle are carriers of a range of micro-
organisms that can cause gastroenteritis in humans, noticeably Giardia, 
Escherichia coli, Campylobacter spp. and Cryptosporidium.  Microbes can enter 
waterways either via surface runoff or via infiltration through the soil profile into 
groundwater. Input rates into flowing waters can also be rapid in areas with tile or 
mole drains 

 
• Sediment loading.  Increased rates of sediment input into streams have been 

rated as one of the most severe water quality impacts on agriculture in New 
Zealand. Current threats come from direct bank erosion by stock and water and 
wind erosion of bare soils, particularly in cropping areas. Sediment inputs are also 
the major source of phosphorous enrichment in waterways.  

 
 
 
 
 
 
 
 
4.3.2 Methods 
The streams and riparian habitats on 37 South Island sheep/beef farms were surveyed 
between December 2005 and January 2006, A GIS database of up- and down-stream 
waterway and landscape features was established for each property.  Upstream measures 
were needed to factor out other broader influences on stream health and to increase the 
power of tests for effects of farming systems and inputs. Downstream information was 
required to factor out any physical or chemical barriers for fish that may thereby affect their 
suitability as indicators of stream health.  The sampling of stream health and ecosystem 
function was undertaken using an expanded SHMAK (measuring water quality and stream 
invertebrates) programme, water physio-chemical measures (macro-nutrient loadings, 
productivity/respiration ratios) and fish diversity and abundance measures at sites where 
streams enter and leave each ARGOS farm.  Changes in stream health were linked to 
habitat and landform, farm inputs and stock, riparian habitat, and waterway management on 
each farm to identify the relative performance of the various farms and farming systems. 
 
The SHMAK tests a number of parameters and these are outlined in table 5. Additional 
information was also collected on water clarity, quality and stream biota.  The following 
nutrients were also analyzed for each upstream and downstream site.  
 

1. Ammonia (NH3 �g/L): Water samples were collected in the main flow of the 
waterway at the upstream (undisturbed) end of each site. 

 
2. Total nitrogen (TN �g/L) and total phosphate (TP �g/L): Water samples were 

collected in the main flow of the waterway at the upstream (undisturbed) end of each 
site.   

 
3. Dissolved Reactive Phosphate (DRP �g/L): Water samples were collected in the 

main flow of the waterway at the upstream (undisturbed) end of each site.  

Phosphorous and sediment 
 

Phosphorous tends to stay bound to sediment in aerobic conditions, as Oxygen 
levels drop (e.g. as temperatures rise) more P is released back into the water column 
in a dissolved usable form. See page ??? for  more detailed information 
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4. Nitrate and Nitrite (NO3 + NO2 �g/L): Water samples were collected in the main flow 
of the waterway at the upstream (undisturbed) end of each site.  

 
5. Total organic carbon (TOC): Water samples were collected in the main flow of the 

waterway at the upstream (undisturbed) end of each site.  
  
6. Total suspended solids: Water samples were collected in the main flow of the 

waterway at upstream (undisturbed) end of each site.   
 
7. Total dissolved solids: Water samples were collected in the main flow of the 

waterway at upstream (undisturbed) end of each site.   
 

Additional sampling included 
Organic stream deposits - Suspended sediment samples were collected from each site.  
Invertebrate samples – these were collected to allow more detailed assessment of the 
macro invertebrate community present at each site. 
Fish and Crustacean – a survey of these communities was undertaken with a spotlight 
survey on each farm.  Spotlighting has been selected as the primary fish sampling technique 
for the ARGOS project, as the technique is fast and efficient, relatively inexpensive. 
 
Table 5. Parameters recorded in the Stream Health Monitoring and Assessment Kit 
(SHMAK). 

Parameter  Units How recorded 

Stream width Metres Average of width at bottom, middle and top of survey site 

Stream depth Metres Average of depth at true left bank, centre, and true right bank at the 
bottom, middle and top of the study site 

Flow velocity Metres/second Average time for a floating object to travel the length of the survey 
site (three replicates)  

Water temperature Degrees centigrade Bulb thermometer temperature of water in the middle of the channel 
at the upstream end. 

pH -log10(H+ ion 
concentration) 

Merck Neutralit pH strips in a container of stream water for 10 
minutes 

Water conductivity Microseimens cm-1 EUTECH Cybernetics TDScan 3 hand-held conductivity meters in a 
container of stream water 

Water clarity Detection distance 
(metres) 

Distance at which a black disc can be detected along a 1-metre 
length clear acrylic tube filled with stream water (three replicates)  

Stream bed Index between -20 
- +20 

Percentage cover of different substrate types, weighted by their 
ecological function (see text) 

Riparian 
vegetation 

Index between -10 
- +10 

Percentage cover of different vegetation types, weighted by their 
ecological function (see text) 

Deposits Index between -10 
- +10 

Qualitative assessment of the extent of substrate covered by 
sediment and other deposits 

Invertebrates Index between 0 - 
10 

Abundance of different stream invertebrates weighted by their 
ecological requirements and  sensitivity to stream modification 

Periphyton Index between 0 - 
10 

Percentage cover of different algae taxa weighted by their ecological 
requirements and  sensitivity to enrichment 

�
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4.3.3 Results  
Of the 35 sheep/beef properties in the ARGOS programme, all farms had natural or man-
made waterways present on the property.  Of these properties 26 had flowing water at the 
time of the farm visit and were included in the analysis.  
 
Waterways on Organic, Integrated and Conventional (panels) sheep/beef farms did not differ 
significantly in width, depth, temperature, pH, water velocity, or clarity, although again, there 
was a high degree of variation between the farms within any one panel. Nutrient levels 
differed between panels, although the only variables for which significant differences 
between panels existed were total organic carbon, with concentrations in water on Organic 
farms significantly higher than either Integrated or Conventional farms, and turbidity  levels, 
where Conventional farms had significantly higher levels than either Organic or Integrated.  
 
The levels of nutrients and sediment in waterways were highly variable between individual 
farms, clusters and farming sectors.  Average levels of ammonium, nitrite and nitrate, 
dissolved reactive phosphate (DRP) and total phosphate were higher on dairy farms than 
sheep/beef farms, a finding consistent with the results from other studies.  
 
Levels of nitrate and nitrite and ammonium did not exceed drinking water standards on any 
of the sheep/beef farms surveyed, although seven farms did exceed the ANZECC standards 
for nitrate and nitrite, while three exceeded the standards for ammonium and two exceeded 
the standards for DRP.  Ten dairy farms and ten sheep/beef farms exceeded minimum water 
clarity standards (turbidity measurements) under the Resource Management Act, and four 
dairy and one sheep/beef properties exceeded the thresholds set for minimizing impacts on 
aquatic life. 
 
 
 
 
 
 
 
 
 
4.3.4 Discussion  
Any one-off survey such as this one can only ever hope to capture a ‘snap shot’ and may be 
limited in its ability to identify causal mechanisms or draw general conclusions.  
Nevertheless, the large number of waterways sampled in this survey and the replicated 
experimental design provides the best possible opportunity to discover broad patterns in 
water quality and ecosystem function on New Zealand sheep/beef and dairy farms, and to 
identify areas for future specific study.  The survey also allows us to identify pattern and 
process at the farm scale, thus providing tangible scientific knowledge for farmers and land 
managers that relates to their own farm and management actions.  
 
There were no consistent patterns in relative changes in measured parameters between 
different clusters, farm management systems or farming sectors, thus suggesting that no 
particular management system (Organic, Integrated or Conventional farm management) 
provides an overall prescription for improved water quality.   

 
 
 

Definition 
 
Turbidity is a cloudiness or haziness of water (or other fluid) caused by individual 
particles that are too small to be seen without magnification�

Rather, our findings and analysis suggests that maximizing waterway quality and 
functioning is a complex multi-dimensional affair, with different solutions required for 
different threats.  



����������	
����������
������������	����� �����

We also found evidence that water quality and in stream conditions can change and improve 
at the farm scale.  While it is difficult to separate the effects of historical large-scale changes 
in land cover and management from those of current practices, our findings showed that 
there were farms that had good stream health and water quality. A review of these in more 
detail will identify insights for best management practices. This has the potential for other 
landholders to implement management actions that can result in protected or improved water 
quality within their own property boundaries, as well providing downstream benefits to other 
stakeholders. In the following section, we discuss the factors affecting farm-scale change in 
selected pollutants and threats to water quality on ARGOS sheep/beef and dairy farms. 
 
Predicting farm-scale change in water quality indicators    
Nitrogen:  In agricultural systems, the majority of nitrogen enters the stream as nitrogen 
oxides or "nitrates" (NO2 +NO3) dissolved in groundwater or surface runoff. Sources of 
nitrogen on farms generally include excess fertilizer application, excess production from 
legumes such as white clover, and from animal wastes. Urine in particular contains high 
levels of urea, which is easily converted to NO3 by nitrification. Because urine is deposited on 
the soil in a compact “urine patch,” concentrations of nitrogen at that site can vastly exceed 
pasture utilization levels (equivalent of up to 500 N/ha in some systems: Environment 2001) 
readily convert to nitrate, and leach through the soil into shallow groundwater. (Kalff 2002). 
Groundwater flow then carries the nitrates to the streams, often facilitated by the presence of 
tile drains. In one situation we encountered this past summer, concentrations of nitrates in a 
waterway below a tile drain increased by 700% from levels in the same waterway upstream 
of the drain (ARGOS report). The problem is particularly bad in autumn and winter when 
plant demands are low and little N or P is taken up. 
 
Additionally, N readily binds to soil particles (as Ammonium, NH4

+), so high soil erosion rates 
can also lead to large direct inputs of NH4

+. Most NH4
+ enters streams bound to sediments, 

and consequently practices that reduce sediment input can also reduce levels of NH4
+ in 

waterways. One option is to have buffer strips with dense ground cover that reduce surface 
water velocity and increase sediment deposition. These have been shown to significantly 
reduce sediment input into streams, while fencing to prevent stock access can reduce bank 
erosion and sedimentation rates and hence NH4

+ input rates. 
 
It is not possible to prescribe the required dimensions of a grassy strip, as the exact 
requirements will be context dependant, and will be influenced by topography, rainfall, soil 
type and stocking rates and farm management. In areas with low elevation and low stocking 
rates, grassy buffers of 1-3 m width can intercept over 90 % of the sediment entering 
streams, while in steeper catchments, or areas with higher stocking rates. Buffers may need 
to be wider.   
 
Phosphorous:  Phosphorous readily binds to soil particles, and estimated ranges from 50 % 
to over 80 % of phosphorous enters streams bound to sediments, with only ~15 % entering 
the stream as DRP.  As with nitrogen, phosphorous is one of the major limiting factors for 
plant growth, and increased levels in waterways can lead to the same problems of increased 
algal and plant growth, reduced habitat for some invertebrates and fish, and risks to stock 
and human health.  Phosphorous tends to stay bound to sediment in aerobic conditions, as 
Oxygen levels drop (e.g. as temperatures rise) more P is released back into the water 
column in a dissolved usable form.  A greater surface area of stream bed can lead to more 
sedimentation and more bound P being retained in a reach.  Small streams tend to have 
relatively higher stream bed surface areas and thus trap relatively more sediment and bound 
nutrients.  
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4.3.5 Conclusion 
The overall SHMAK score and the individual components did not show significant changes 
across the study farms, suggesting at face value that there are no positive or negative 
impacts of farm management at the farm scale.  Conversely, a number of the additional 
measurements we recorded as calibration, including Nitrogen, DRP, Total Phosphate and 
sediment levels, did show farm-scale trends.  Although the SHMAK scores were not sensitive 
enough to detect increases or decreases in water quality and ecosystem functioning across 
individual farms (particularly the stream bed and bank vegetation scores) they were useful as 
predictors of increasing or decreasing levels of nutrients, sediment and microbes.  For 
example, if individual landholders plant woody vegetation or allow pasture to remain 
ungrazed over the autumn and winter months, they can be fairly confident that levels of 
sediment and nutrients will be reduced on their own farm.  In addition, if such actions are 
combined with exclusion of stock from the waterway, then individual farmers and landholders 
can also expect benefits including increased stock health (if the waterway is used for 
livestock watering), reduced risk to human health (if the waterway is used for recreation or 
drinking water supplies), and increased aesthetic values. 
 
Our findings are consistent with other studies and research demonstrating that water 
chemistry, community structure and ecosystem functioning are vastly different between 
agricultural waterways and those in unmodified habitats.  However, we also found evidence 
that water quality and instream conditions can change and improve at the farm scale.  While 
it is difficult to separate the effects of historical large-scale changes in land cover and 
management from those of current practices, our findings suggest that there is potential for 
landholders to implement management actions that can result in protected or improved water 
quality within their own property boundaries, as well providing downstream benefits to other 
stakeholders. 
 
4.4 Herbaceous Plants Management Survey 
4.4.1 Introduction 
Woody and herbaceous weeds limit the output from New Zealand’s pastoral lands by 
removing land from production, reducing the quality of forage, and by adversely affecting the 
health of grazing animals.  The presence of weeds, and the techniques used to combat them 
can also adversely affect the environment in pastoral landscapes. There are no reliable 
estimates of by how much weeds limit the economic and environmental performance of 
sheep and beef farms, but Hackwell and Bertram (1999) estimated that the economic losses 
attributable to weeds in New Zealand (including all primary production systems and the 
natural estate) was $440 million annually. 
 
Managing weeds to minimise economic and environmental damage is critical to achieving 
sustainable agriculture because weeds can not only dictate land-use choices, limit 

Phosphorus Management 
 
The most effective ways to reduce inputs of phosphorous into waterways are to control 
inputs of sediment, for example fencing to reduce stock access (erosion of banks and some 
direct deposition: and increasing vegetation buffers to trap incoming sediment.  Riparian 
zones with more vegetation, in particular woody vegetation, are potentially more effective at 
removing dissolved reactive phosphorous (DRP) moving through the zone as subsurface 
flow, as a result of direct uptake.�
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productivity, and limit profitability, but management techniques can be energy intensive, 
labour intensive, and/or increase the pesticide load in the environment. 
 
4.4.2 Method 
An interview was undertaken with the 36 ARGOS sheep and beef farmers with an associated 
farm survey with the aim of finding out:  

1. How important weeds were in the management of their farms  
2. Which weeds were important  
3. How these were managed, the costs associated with that management, and how 

these factors varied with three different styles of farm management.   
4. The gaps in farmer knowledge and how these might be addressed.  

This formed part of a wider study which included the measurement of herbaceous weed 
abundance and cover in pastures, pathways for invasion of woody weeds into agricultural 
land, and an assessment of future research needs.   
 
The farmers were interviewed to gain insight into what decisions on weed management are 
made and how, and to quantify control spending.   Differences in weed management 
techniques between panels were compared and contrasted. The range of weed management 
options actually employed by the land managers was compared with common practice 
elsewhere. The variance in farmer awareness of weed management practice, and how 
managers want to address those gaps was established. The following is a list of preliminary 
findings only and not a summary of the final “herbaceous plants management survey” 
 
4.4.3 Preliminary Survey Results 
Farmer Attitudes 
Farmers do not feel that weed management is a high priority compared to other farm 
management issues. Herbaceous weed management ranked 9th and woody weed 
management ranked 11 in a list of 13 such issues (figure 8).   
� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. The importance of a variety of management issues on Sheep/beef farms. 
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Most farmers felt that their performance in managing weeds was ‘effective’ or ’very effective’.  
Half expressed confidence in their management of woody weeds, but were less sure about 
their ability to manage herbaceous weeds effectively.   
 
Over 50% of all farmers considered it not important at all to obtain further information on the 
management of woody weeds, but there was a range of opinion over the need for more 
information regarding herbaceous weeds 
 
Only five farmers considered that controlling woody weeds increased production on their 
farm in the past five years, but herbaceous weeds limited the way in which many farms were 
managed, especially in relation to crops. 
 
A third of the farmers recognised that woody weeds had some value, but there was little 
regard for herbaceous weeds. 
 
Weed Targets and Approaches to Management 
The most important woody weed was gorse, which had been treated on 26 of the 30 farms in 
the past five years, followed by broom which had been treated on 20 of the 30 farms.   None 
of the other 9 woody weeds listed had been treated consistently over that period. There was 
no difference in attitude between panels.  Results of other farmer surveys conducted in the 
past 25 years suggest that attitudes to woody weeds have changed little.   
 
The most important herbaceous weed was nodding thistle which had been managed on 70% 
of the 30 farms surveyed, closely followed by Californian thistle (63%), Scotch thistle (37%) 
and barley grass (23%).   
 
Treatment of weeds in the past 12 months followed a similar pattern.  The expenditure per ha 
on various farms was: 

Table 6. Cost of weed control on ARGOS farms 
 
 Dollars spent per hectare 
 Total  Chemical Non-Chem 
Organic 7.87 0.00 7.87 
Integrated 7.50 4.01 3.49 
Conventional  9.24 4.73 4.51 

 
With some notable exceptions, most farmers used management tactics designed to kill 
isolated bushes or small patches rather than renovating heavily weed-infested land.  The 
range of control tactics used in the past 12 months suggests little inclination for farmers to 
renovate land heavily infested with gorse, regardless of the style of management employed 
on the farm.  The pattern was similar for other woody weeds. 
 
There was strong agreement amongst farmers that killing plants was a much more important 
method for dealing with woody weed problems than managing them using grazing or other 
farm development methods.   Overall, 77% of respondents agreed with this approach, and 
there appeared to be no difference in opinion between those using organic, integrated or 
conventional weed management techniques.   
 
There was a wider range of tactics employed against herbaceous weeds (including stock 
management), but topping was the primary management technique for both Californian and 
other biennial thistles, followed by manual removal (especially on organic farms). A broader 
range of techniques was commonly used on integrated farms than in the other farming 
systems.  Spot application was used consistently by integrated farmers and, surprisingly, 
herbicide application by helicopter was commonly used on these farms. Strict organic 
techniques were not widely used.   
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There was a much greater appreciation of how farm management practice can help control 
herbaceous weeds than there was for woody weeds.  Twenty one percent of respondents 
thought that such methods were equally as important as killing plants.  Direct control was 
considered to be much more important by only 33% of respondents compared to 77% for 
woody weeds.  Again, this view was equally held by respondents using organic, integrated 
and conventional control methods. 
 
Impact of Management 
All farmers but one (an organic farmer trying to control gorse) indicated that the control 
achieved using current methods from woody weed management was either effective or 
totally effective.  This was irrespective of whether conventional or organic methods were 
employed.   They also considered the tactics to be cost effective or very cost effective.  
Gorse or broom control comprised 76% of the responses. 
 
Although gorse was treated on 26 of 30 farms, and broom on 20 of 30 farms in the past five 
years, few farmers considered that woody weeds either limited production or limited options 
for increasing production in that period.   Despite this, Sheep and Beef farmers regularly 
spent significant sums annually on managing woody weeds, irrespective of management 
style.  These results suggest that the management strategies adopted were not aimed at 
increasing production but to minimise risk to existing production capacity.  Farmers 
were generally satisfied with their approach and level of investment.  Farmers consistently 
responded that gorse and broom problem had decreased over the past five years. The trend 
appeared to be stronger for broom, where no farmers indicated that the problem was now 
worse than it once was.    
 
Conventional farmers were most satisfied with tactics available to control herbaceous weeds, 
with 80% of records indicating that control methods were effective or totally effective in 
achieving weed management aims.  For organic farms this figure was 72% and for integrated 
farms it was 67%.  Conventional farmers strongly felt that the methods they employed were 
not only effective, but highly cost-effective (91%).  Farmers using integrated management 
were least confident that their techniques were effective or highly effective, but seemed sure 
that the investment was nevertheless justified 
 
Unlike woody weeds, respondents were clear that controlling herbaceous weeds provided a 
long-term return on investment.  Also there was reasonably strong agreement that the 
aesthetics of weeds was a strong driver in decision making.  Management of woody weeds 
tended to be timetabled regularly.  Management of herbaceous weeds was more reactive to 
outbreaks, but this response may have been biased by crop weeds, and management of 
pasture weeds may be similar to woody weeds. 
 
Just as farmers were definite that the problem posed by gorse and broom had declined in the 
past five years, they were equally sure that the problems posed by thistles had not changed.   
For perennial Californian thistles, over 60% of respondents felt that the ‘level’ of thistle 
infestations had remained the same over the past five years.  A striking 80% of respondents 
felt that the problems posed by annual or biennial Scotch thistles, had not changed in the 
past five years.  Nodding thistle has a similar life history but in this case over 40% of 
integrated farmers considered that their problems with nodding thistle had declined over the 
past five years, and organic farmers tended to agree.  Nodding thistle has been the subject 
of biological control programmes since the 1980s. 
 
Whether these responses refer to constancy in abundance of the plants or perception of the 
species as problems, it is clear that these thistles impose a significant cost to farmers 
irrespective of management style. The perception that the problems associated with thistle 
management have not improved in five years may stem from some insecurity about the 
effectiveness and cost-effectiveness of the management tactics currently available 
(compared with attitudes about woody weed control tactics).  This may also account for 
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herbaceous weed management being a more important component of wider farm 
management priorities than woody weed management. The results suggest that farmers may 
be managing thistles cost effectively on a short term basis but struggling to make long term 
gains. 
 
Almost two thirds of organic farmers strongly agreed that herbicides were bad for the 
environment but surprisingly, the other third were uncertain.   The views of other farmers 
were divided.  In particular, few Integrated farmers were uncertain about this statement, 
having a definite view one way of the other.  Farmers were also asked to comment on the 
statement that appropriate use of herbicides is good for the environment.  Predictably, most 
respondents from organic farms disagree with this statement strongly, but again it is 
interesting to note that approximately 30% of organic respondents did not feel strongly on 
this issue.  Integrated and conventional farmers were more able to agree with this statement, 
and almost one third of integrated farmers agreed strongly. 
 
Almost 60% of organic farmers, who have to deal with weeds daily, did not feel that woody 
weeds presented any significant barrier to the sustainability of organic farming.   Opinion was 
divided amongst other respondents.  Approximately 30% of conventional and integrated 
farmers agreed that woody weeds would pose no barrier, but over 40% of conventional 
farmers and over 30% of integrated farmers thought that woody weed control would be a 
moderate or major hurdle.  �
 
4.5 Herbaceous Plant Walk 
4.5.1 Introduction  
The wider context for this study is a concern that the traditional dependence on herbicides 
does not always result in effective control, costs farmers significant amounts of money and 
time, and could also threaten New Zealand’s national ‘Clean Green Image’ and ongoing 
market access for premium produce. Many farmers face the dilemma that the control costs of 
herbaceous plants in pastures can exceed potential returns, so smarter control strategies 
using a wide range of methods at different times and places are needed. Herbaceous plants 
may in some places offer benefits. Effective and appropriate management of herbaceous 
plants in pastures is therefore an important aspect of pastoral farming. 
 
Organic management strategies may have potential to decrease environmental effects of 
farm inputs like herbicides however the relative effectiveness of these is often unclear.  
‘Integrated Management’ (IM) farms are rapidly becoming more common and offer an 
intermediate strategy (certain management constraints) between organic and conventional 
growing.  
 
The specific aims of this survey was to measure the comparative prevalence of herbaceous 
plants in pastures and provide firm baseline measures of current herbaceous plants 
infestation against which future improvements through advocacy of best management 
practice on all farms (be they organic, IM or conventional, High Country or lowland) can be 
demonstrated. The focus of this report is on the occurrence of herbaceous plants in pastures 
that were assessed empirically through a pasture walk, November 2005 and is part of a 
trilogy of reports published by ARGOS that address herbaceous plants in sheep and beef 
pastures. The main report that this links is titled ‘The Herbaceous plant management 
survey’ 
 
4.5.2 Method 
Herbaceous plants were identified along a pathway of 2 metres in width, and were recorded 
to a Dictaphone. Plants that were unable to be identified were collected for identification at a 
later stage. The length of walk was proportional to paddock size, as follows: 

• Up to and including 5 hectares = 10 minutes 
• > 5 hectares to (and including) 10 hectares = 15 minutes 
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• > 10 hectares = 20 minutes 
 
GPS measurements were taken if there was a change in direction. A directional change 
occurred when a fence or land feature prevented the continuation of travel in that direction 
(cliff etc). The finishing point was determined by a digital timer. 
4.5.3  
4.5.4 Results  
Plant numbers and density - The analysis shows that there is no significant difference in 
the abundance of weeds between organic, conventional, and integrated sheep and beef 
farmers. This is contrary to anecdotal evidence of a higher level of weed infestation on 
organic farms. In fact evidence collected, in this study, suggests that difference in weed 
abundance is impacted more by geographical location, as opposed to management style. 
Figure 8 shows that clusters/farms with an increased abundance of weeds came from 
geographic locations with increased annual rainfall or irrigation 
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Figure 8: Average number of plants per metre of paddock walked 

 
In farm variance - Although there was no difference, in regards to the management effect, 
with the number of weeds per metre on farm level, there were differences between paddocks 
within a farm for the organic farms. This means that although the organic farms had similar 
weed infestation levels, there tended to be a larger difference between paddocks within a 
farm on organic farms (figure 9) 
�
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Figure 9: Max, min, and average number of herbaceous plants per metre 
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Species abundance - Figure 10 shows the abundance of different herbaceous plants 
identified in the survey. There was no difference between management systems, in regards 
to the abundance of species, except for Dandelion where the conventional farmers have a 
tendency to have more. 
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Figure 10. Top 13 herbaceous plant species 

 
Herbaceous plant coverage - For each paddock that was surveyed, a measurement of the 
longest leaf of dominating species were taken. From this it was established that there were 
differences between the management systems in the average size of Californian thistle, 
Dandelion, and Daisy. Using theses ‘plant size’ measurements, we can also estimate the 
percentage of pasture that is taken out by the herbaceous plants. Figure 11 shows a range of 
pasture that was deemed non-grazable on a percentage basis. Integrated had the largest 
range from zero to 43%. However the average of all systems was similar at approximately 
5%. 
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Figure 11 Intrusiveness of herbaceous plants upon pasture 
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5 Social 
Improving the sustainability of farming involves social, as well as economic and 
environmental, dimensions. For example, while it is possible to assess the relative viability of 
farm incomes, the earning potential of a given farm household may reflect issues of 
succession, retirement objectives, ethical decisions or pressures exerted by family or society 
more generally. Similarly, whereas the promotion of more bio-diverse farmscapes may 
appear to involve relatively straight forward decisions regarding resource management, the 
influence of shared ideas of appropriate farm management or the availability of sufficient 
skills and labour may limit the feasibility of such decisions. The social research component of 
the ARGOS programme is designed to examine a range of social features, including those 
identified above, that have been shown to impact the way in which farmers approach farm 
management and engage with issues of sustainability. 
 
Table 7 outlines the range of information gathering tools that the Social team are deploying 
and from this a more comprehensive understanding of the social dimensions of agricultural 
production. This knowledge, in turn, will contribute to our assessment of sustainable farm 
management in New Zealand will be established. 
�
Table 7. A timeline ARGOS Social Research Collection 
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
The following four reports are summarised versions of findings from the timeline in Table 7 
 
5.1 Farm Interview - Qualitative One  
5.1.1 Introduction and Methods 
In the first preliminary interview with those participating in the sheep/beef sector of the 
ARGOS programme, participants were asked a series of questions in order to record their 
initial ideas about topics of interest to the management, environmental, economic and social 
objectives of the ARGOS programme. The questions were semi structured, allowing farmers 
freedom to express different ideas. The responses to these topics are summarised below 
under the headings of the questions asked in the interview.  
 
The different production systems under study are Organic, Integrated and Conventional.  The 
term ‘panel’ is used to describe the group of participants associated with each production 
system.  

Quantitative Survey (2005) – 
every 2 years 
o Tests ARGOS findings with the 

wider sector 

Qualitative Interview 1 (2005) 
o Visions, values,  
o Attitudes to sustainability 
o Sketch maps 

Qualitative Interview 2 (2006) 
o Constraints to farm management 

Industry Interviews (underway) 
o Industry level drivers and 

responses  

Casual Mapping (2006) 
o Identifying  management 

drivers and linkages 

�����
�����

���2�
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5.1.2 Results 
1.  What do you call yourself? 
All the ARGOS participants identified themselves as farmers or farm managers, with two 
being part-time farmers, having other business interests where they spent most of their time.  
Most also said that they farmed sheep and beef with a few considering themselves to be 
more involved in arable or cropping farming.  Nine did not identify themselves by mentioning 
this aspect of their farming. 
 
2.  Personal vision, vision for farm and constraints to vision 
 The visions participants had for themselves and their farms were wide ranging.  Visions 
related to the financial side of participants’ lives were associated with maintaining their 
financial position because they were satisfied with their present situation, or being resilient in 
ways which enabled the farm to withstand ecological and economic stresses, or persevering 
in order to survive as a farmer.  They hoped to improve their financial position over time by 
reducing debt, economic growth, investment, having healthy stock, and looking to reduce 
farm related expenditure.  Some hoped to increase the farm’s productivity through increasing 
yields, improved technology and management, and reducing the impact of limiting factors.  
Many farmers indicated they wished to find alternative sources of income and some were 
planning for retirement.  Social aspects of participants’ visions included improving their 
lifestyle and family wellbeing, planning farm succession or otherwise if their family members 
were not interested in farming, and contributing to the community and to social sustainability. 
Participants rarely discussed environmental factors as part of their vision.  Some did mention 
controlling inputs, developing the farm as part of the landscape and stewardship of the land 
(particularly soil), in their care. 
 
Personal aspects of vision that were mentioned included having more time, particularly time 
for holidays and the learning involved in farming. While about one third of the participants felt 
that they had no significant things constraining the implementation of their visions others 
associated constraints with the climate and the physical environment, such as weather, soils, 
farm structure and pests.  Some felt they were limited by the State through taxes and 
government and local body policies, by information and knowledge, and by the demands of  
neighbours and family.   
 

 
A shortage of finance limited their being able to carry out new ideas or buy more land.  Some 
farmers, mainly those in the Organic panel, identified issues to do with auditing as a 
constraint.  They felt the level of compliance required limited in their management responses.  
Many farmers were aware of the constraints associated with their health and skills.  
It was difficult to differentiate the visions and constraints to those visions of those in the 
different panels.  Members of the Conventional panel appeared to be more represented 
among those who wished to maintain the farm and to persevere in the face of climatic and 
economic hardship.  Members of the Integrated panel were more likely to emphasise 
increased productivity as part of their vision. 
   
3.  Farm maps drawn by participants�
The table below summarises the data on the maps that participants drew.  It has been 
grouped into general categories and indicates the importance given to spatial features of the 
farm, such as its boundaries and paddocks, water sources, stock management features 
buildings and landscape morphology such as slope, hills and wetlands. 
 

Economic constraints were seen as limiting the ability to employ labour and that this in 
turn related to the time they were able to take off.   
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Table 8. Tally sheet of sheep/beef map feature 
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4.  Measures of sustainability 
The main factors participants thought should be measured were soils (24), financial 
indicators (19), animal health (13), social indicators (farmer wellbeing) (12), productivity (10), 
water use (7), environmental health (7), plant health (5) and inputs (5).  Nearly all the 
Organic farmers said that soil, especially biotic activity, should be measured and they were 
more likely to suggest environmental factors be measured.  
 
5.  Financial wellbeing and productivity 
Financial wellbeing was measured by returns usually whether they met certain goals such as 
balancing accounts, providing a certain lifestyle or having something over for further 
investment.  A second group placed an emphasis on costs as well as returns, and members 
of the Organic panel were more likely to be aware of costs.  A few farmers (not any from the 
Organic panel) benchmarked their finances against other similar farms. 
 
Productivity was measured by having healthy stock and good pasture.  Quantity and quality 
of yield were emphasised and most participants were clear that they distinguished between 
productivity and financial wellbeing.  Most Organic participants and half the Integrated 
participants were aware that their production costs impacted on their returns.  
 
6.  Environmental wellbeing 
Participants saw the health of stock and plants as environmental indicators.  They saw 
themselves as contributing to that health through controlled use of inputs, encouraging 
biodiversity, soil and water conservation and waste management.  Many in the Organic and 
Integrated panels saw themselves as working with nature. 

The most common birds noticed by farmers were ducks, magpies and sparrows.  The most 
common mammals were rabbits, hares and possums.  Grassgrub, worms and lizards were 
also often mentioned.  The most common animals noticed were nearly always those 
classified by farmers as pests.    
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7.  Personal, family and community wellbeing��
Farming was perceived to have both positive and negative impacts on an individual’s 
wellbeing.  Many participants saw this as a balance to be achieved.  The positive ways in 
which a farm contributed to personal wellbeing were thought to be the satisfaction gained 
from farm work with its autonomy and flexibility, hard physical, outdoor side, challenge, 
recognition and feedback; being a farmer and owning a farm; achieving financial success but 
gaining satisfaction from other aspects of faming as well; the attachment to the land and the 
place they lived; and the rural, farming lifestyle.   
 
The farming life was also a source of stress.  Stress was experienced by farmers who felt 
they had to work all the time to get the things done that needed to be done so that they could 
not take time off; their lack of control of factors such as the weather; working through 
succession issues; through tension between husband and wife over the place of the home 
and children, time spent with the family, different financial priorities, and differing thresholds 
on financial risk; and because of financial worries.  
 
Many farming couples had developed strategies to make sure the farm did not dominate their 
whole lives.  Some had changed their priorities to organise the farm around how they wanted 
to live their lives, by making choices about how and what they would grow.  Some had 
worked hard to change their attitudes so that they focused on enjoying what they did, and 
being aware of the ‘ups’ as well as the ‘downs’ of farming.  A strong sense of purpose and a 
sense of the privilege of being a farmer seemed to help.  
 
Farmers also tended to compare themselves constantly with others, with the past, with urban 
lifestyles and so on, perhaps indicating an uncertainty about their identity as a farmer through 
its changing role in our country’s national image and priorities.  
 
When comparing panels it seemed apparent that Conventional participants were more likely 
to emphasise the stress of farming, while Integrated farming couples were more likely to 
have worked out ways of dealing with it.  Conventional farming couples were also more likely 
to have mentioned succession issues, and they were more likely to talk about positive 
aspects of the lifestyle of farming while Organic and Integrated farming couples were more 
likely to talk about attachment to the farm as a place.  
 
Participants also saw the impact of the farm on family life as having positive and negative 
aspects.  They felt that a farm provided a good quality of life for bringing up children.  It 
provided a healthy physical environment, and its rural aspect meant that children were 
removed from the temptations of the city, and had a greater contact with ‘reality’ hence 
growing up to be more responsible and mature than urban children.  Many felt a tension 
between meeting farm goals and finding time for children and money for their education.  For 
most, sending children to boarding school for their secondary education was seen as self 
evident.  A family farm brought with it its own joys and troubles because managing 
succession was often difficult and the expectations involved were often also seen as 
onerous.  
 
ARGOS participants painted many different pictures of their communities from no local 
community at all because locals travelled to the nearest urban centres for their shopping and 
recreational needs, through dying communities to communities which were coming to life 
again with an influx of young farming families.  Participants were or had been very involved in 
their local communities especially through their participation in the local primary school, 
sports activities and organisations such as the local and regional A&P show committees.  
They were very aware of how the benefits of farming flowed on to the local and wider 
community through the provision of employment and services.  
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8.  What is managed well and what is hard to manage 
Most farming couples in each of the panels felt that they managed certain things or most of 
the farm well.  The things that they felt they managed well were also the things that some 
found difficult: the whole farming system, stock and pasture, finances, staff and planning.  
Managing the weather, its extremes and unpredictability, was the most difficult aspect of the 
occupation of farmer.  
 
9.  Involvement in ARGOS 
On the whole involvement in ARGOS was seen positively by participants as an opportunity to 
learn more about farming and their farm in particular.  This learning would take place through 
the provision of comparisons and benchmarking with others, feedback and information.  A 
strong hope was expressed that ARGOS might prove to be an advocate for farming in 
general to the wider population and policy makers in particular.   Organic farmers hoped it 
would also provide hard evidence to support organic management systems.  Concern was 
expressed about the time and book work that might be involved and the fear that information 
found through the programme could be used against farming. 
 
10.  Comparisons between Organic, Integrated and Conventional�
Organic farming couples were likely to value their distinctive farming practice, feeling that 
their care for the environment mainly through their careful use or lack of use of chemicals, 
contributed to the wellbeing of the local and the global community.  They were more likely to 
be interested in soil biota than soil fertility and the monitoring of the health of pasture, but 
less interested in monitoring productivity than those in other management systems.  They 
were less likely to look to returns as the only measure of financial wellbeing, being interested 
in costs as well, and they were less likely to see yield as an indicator of productivity.  As 
being an Organic farmer was associated with annual audits they were more familiar with 
auditing and have issues to do with it.  They would like to see more research done on 
organic growing because they felt there was a lack of knowledge related to growing 
organically in pastoral agriculture.  

Along with Integrated farming couples, Organic farming couples felt that they were working 
with nature and they emphasised their attachment to the place of the farm rather than to the 
associated lifestyle.   

Integrated farming couples had a vision of increasing productivity and as such were more 
likely to see their farming as constrained in one way or another.   They were more likely than 
other participants to have worked out how to deal with stress and saw farming as having its 
ups and downs and that was OK. 

Conventional farming couples were more likely to emphasise the perseverance in the face of 
difficulties and hardship rather than adjusting their farming methods to make their farm more 
resilient.  As such they seemed to experience greater stress than their Organic or Integrated 
counterparts.  They had greater difficulty in ‘escaping’ from the farm for time off or holidays, 
and their seemed to be more tension between couples over time spent with the family and 
succession issues, thought they were still positive about the farming lifestyle.   They were 
concerned about the sustainability of the traditional rural community and were or had been 
heavily involved in their communities through the school and sports teams. Conventional 
farming couples were less interested in environmental monitoring than those in other panels 
and more interested in financial factors. 
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5.1.3 Discussion 
Life cycle stages 
Analysis of the results from the first qualitative survey provided insights into the different 
stages farming couples have - their life cycles – and how these cross over different 
management practices they may be using.  It is possible to assign the farming couples 
participating in these interviews into four life cycle stages.  In a sense these stages strongly 
correspond to the age of a couple’s children.  The stages are not distinct in that they have 
rather fuzzy boundaries.  First there are those who have just taken over a farm and who may 
have young children.  Then there are those whose children have reached school age.  Next 
there are those whose children have probably left home or are taking up lives of their own, 
and finally there are those couples who are planning and putting into action their retirement 
options.1 
 
Stage 1 
In the earliest part of the life cycle the farm couple2 is likely to be young, with young children.  
The couple is likely to find it hard going because they have something to prove.  The farmer 
(male) is seeking perfection and finding the limitations frustrating.  He is working hard to 
make a farm profitable and if on a family farm may well be having succession issues with 
parents, particularly his father, about farm management.  Money is likely to be pretty tight. 
 
Stage 2 
By this stage any children are likely to be at school and farming couples are thinking about 
the house and doing it up or building (not so much for some of the Organic farmers) to meet 
the needs of family and to make it an attractive place for children to come home to.  There 
will still be succession issues if they have not been dealt with earlier.  This is the time when 
the man is working all the time and the woman is likely to be getting upset about that and 
feeling that he should be spending more time with the family and that they should be having 
regular holidays.  
 
Stage 3 
The farming couple are now middle aged and their children are starting to take up higher 
education or careers of their own.  The farm has been hard going but they have learned a lot 
and are more relaxed, more professional, and more distanced from the demands of the farm, 
saying ‘enough of this’.  They realise they have a need to take time for other things and have 
set about making sure that happens. As this farmer said, they are more likely to admit to their 
mistakes and share their learning: “And oldish people actually say more about their failures 
because I think you can probably learn from failures more than the good results” 
(Conventional, man).  At this point too, the physical demands of farming on hips, knees and 
backs, have become more noticeable and farmers may be making arrangements for others 
to do this sort of work for them.  
 
Stage 4 
By this time the farming couple are planning how they will manage succession issues and 
working out how to get off the farm or stay on it in a limited capacity.  They will already have 
had many holidays away from the farm. 

������������������������������ ����������
1 These observations are drawn solely from the analysis of ARGOS interviews.  The extent to which 

they conform or contradict those in the existing literature on life cycle in agriculture is not addressed in 

this report. 
2 One of the ARGOS participants is single. 
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5.2 Second Qualitative Interview with Sheep/Beef Sector 
5.2.1 Introduction 
The second qualitative interview with the sheep/beef sector was designed to expand on the 
findings from the first qualitative interview and the social survey and to gather more detailed 
insights to the possible constraints on farm management.   
 

 

 

 

 

 
As a whole, our interactions with the sheep/beef farmers have contributed to our growing 
understanding of the multifaceted social aspects of sustainability—as well as sustainability 
more broadly—within the sector. 
 
In the second interview, specifically, we examined the influence of a variety of potential 
constraints to farm management.  From our previous interviews, we identified groups of 
constraints including those related to the biophysical environment, government policies, 
industry standards and audit systems, availability of inputs, and to the acquisition of 
knowledge or innovation.  We used these groupings to focus our discussion of constraints 
and to understand what factors (both in the sheep/beef industry and in the characteristics of 
individuals) allowed these constraints to be managed in a satisfactory, and potentially 
sustainable, manner. Perhaps the most noteworthy feature of the second round of interviews 
was the fact that farmers identified very few factors that they refer to as constraints on their 
farm management (a feature not unlike that in other sectors such as dairy and kiwifruit). 
 
5.2.2 Results 
The factor most commonly recognised as having an impact on farm management was that of 
the environment—or, more specifically the climate.  The exact aspect of the climate (cold 
winters, dry summers, wind, etc.) varied depending on location on the South Island; but in 
every case farmers indicated that environmental factors were elements of—as opposed to 
constraints on—the farm’s viability.  Often, the means of managing these factors involved 
accepting reduced productivity (for example, lower stocking rates, shorter crop rotations, 
etc.).  This loss of productivity was generally compensated by advantages of a given 
location, including lower land values and aesthetic qualities.  Many farmers indicated that 
they were able to deal with the impacts of climate because they viewed it as a challenge that 
encouraged them to build flexibility into their practices.  Management of environmental 
factors was, however, identified as a constraint in cases (for example, planting of shelter 
belts) where the labour and capital dedicated to it imposed on practices elsewhere on the 
farm or on time with the family. 
 
In addition to environmental factors, the ARGOS sheep/beef farmers recognised the 
influence of the New Zealand meat industry on the management of their farms.  For the most 
part, participants in the programme appear to have positive relationships with meat packing 
companies and freezing works.  Several farmers explained how they actively cultivated these 
relationships under the expectation that the companies would reward their loyalty and 
commitment.  On the other hand, we also noted a perception that the setting of prices for 
contracts was not a completely transparent or fair process as far as farmers were concerned.  
A small group of farmers, mostly from the organic panel, are engaged in more direct 
marketing arrangements and have experienced varying results.  A common feature of selling 
meat for this latter group is a greater sense of the need to attach qualities to their product 
that are attractive to their potential customers. 

The focus on things that might act as constraints provided us with a greater 
understanding of factors which either contribute to or limit the capacity of farmers to 
consider, experiment with, and potentially adopt practices and innovations that can 
improve the resilience and sustainability of productive farmed landscapes.  (Similar 
topics were addressed in interviews with ARGOS dairy and kiwifruit participants 
during the last nine months as well.) 
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In comparison to the kiwifruit sector, the sheep/beef farmers voiced few complaints about the 
audit systems imposed by the meat industry.  Most farmers indicated that audits were not 
recognised as a constraint on their management because they were relatively brief, and 
generally involved factors (for example, yard maintenance) from which they benefited as 
well.  The most frequent target of disaffection was the increase in paperwork, which took time 
away from other activities.  The positive attitudes toward audits and quality control systems 
were also influenced by recent cases of the misuse of chemicals in the sector and the 
obvious benefits (higher prices and more stable markets) associated with the programmes.  
Furthermore, most farmers expressed little concern that such auditing would become 
unbearable in the future, often suggesting that the packing companies would negotiate on 
their behalf to avoid the implementation of excessive or unacceptable regulations. 
 
All of the farmers interviewed indicated that they felt well-informed about best practices and 
innovations in the sector.  Most had clearly defined strategies for increasing their knowledge 
and skill through interactions with colleagues, reading of trade journals and magazines, and 
attending workshops or field days.  Many members of the organic panel claimed to 
experience a steeper learning curve as the appropriate practices, technologies and inputs 
were not always known or readily available.  Organic farmers with several years 
experience—and animals that had adapted to the organic system—were, however, more 
comfortable with their situation.  A limiting factor that was more consistently acknowledged in 
all of the panels was that of having sufficient time or capital to be able to implement new 
knowledge or innovations. 
 
From the response in the interviews, it appears that the remaining constraints discussed 
were of minimal consequence for ARGOS sheep/beef farmers.  Most farmers were able to 
identify a good use for additional capital, but generally claimed to have the ability to pay for 
necessary costs.  A number of participants noted problems with labour, claiming that more 
would be accomplished on the farm if hired help was better skilled and did not require 
constant supervision.  Labour seems, however, to be more of a constraint on structural 
maintenance (fences, etc.) than on the overall functioning and sustainability of the farms.  
Most of the farmers struggled to identify the impact of government policies on farm 
management.  There was some concern, however, that environmental and animal welfare 
policies might become impediments in the future.  There was also general apprehension in 
regard to the ability of the RMA to encroach on their rights as land owners.  Finally, family, 
neighbours and community members were more likely perceived to have positive influences 
on farming practice than to act as constraints on it. 
 
5.2.3 Conclusions 
The general conclusion we draw from the interviews on constraints is that the sheep/beef 
sector in New Zealand faces few constraints and that these can be successfully managed 
with existing and emerging strategies.  This suggests that many farmers will achieve some 
level of success— however they might define it—in the sector.  The life of a New Zealand 
sheep/beef farmer is not, however, without its challenges (e.g. the potential financial 
constraints associated with a prolonged period of low production or returns).  Furthermore, in 
drawing comparisons with the kiwifruit sector, it appears that the existing economic 
conditions of sheep/beef production pose barriers to viability that are especially onerous for 
newly established farms.  Additional challenges to sustainability appear to be associated with 
such factors as extreme climatic events, poorly understood regulatory and compliance 
measures, and a growing division between urban and rural perspectives on land use and 
management.  That said, the sustainability of any given sheep/beef operation can be 
enhanced to the extent that its owner or manager is willing to remain abreast of emerging 
trends in management practice, aware of developments in the marketing of meat products, 
and responsive to concerns of neighbours and society regarding the practice of farming.  As 
ARGOS continues to analyse and compare the results of research from each of the teams, 
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we expect that the knowledge gained in this interview will help us to provide information and 
recommendations more appropriate to the conditions which farmers experience. 
�

5.3 Farm Interview - Quantitative One 
5.3.1 Introduction 
The main objectives of this study were to assess factors associated with the sustainability of  
primary production (1) across sectors including dairy, sheep/beef and horticulture, (2) across 
each of the three sectors by management system (conventional, integrated management, 
and organic) and (3) across kiwifruit production in terms of green, gold and organic 
management system. One important theme in the questionnaire was farmers’ overall 
disposition or orientation towards the environment as indicated by their intentions to use 
different management systems, their dependency on different types of inputs, their view of 
the condition of the farm environment, their farming practices, their relationship to the land 
and their views about nature. A postal survey was conducted for each of the sectors. 
Adequate response rates were obtained 
 
5.3.2 Results 
Summary sketch of farmers and sectors 
In general, farmers in our survey were mainly male (88 per cent), 56 years old and Christian. 
Eighty per cent were with a spouse and 45 per cent had a child or children living in their 
household. Most were from a rural background, one third was bought up on the farm, and 
one third was from less than 100 kilometres away. Up to 20 per cent of household food was 
sourced from the farm. One third of farmers had off-farm work, on average for 35 hours per 
week, and the average off-farm income was $50,000. These farmers gave only some 
agreement to the view that quality assurance systems were important for the sustainability of 
New Zealand’s primary production. The farmer made the key decisions. They were not keen 
on using Genetically Modified Organisms (GMO), were neutral about using organic methods, 
and were slightly positive about using integrated management. They believed that 
environment conditions have improved in the last five years. Most felt that they were part of 
their land, and most had a cultured view of nature. The most important resilience practices 
referred to farm and local knowledge, social needs, natural cycles and respecting livestock 
and plants. 
 
In terms of sector differences, dairy farms were smaller, had higher incomes, less off-farm 
work and a higher proportion with a farm successor. Horticulture had more use of quality 
assurance systems and a stronger intention to use them in future. They were more 
dependent on chemicals and fertilisers. 
�
Summary sketch of organic farmers 
Most of the management system comparisons highlighted differences between organic 
farmers and the other two systems. Organic farmers most strongly favoured using quality 
assurance systems, had a strong intention to use organic methods and not to use GMOs. 
They favoured the pragmatic and committed organic positions, were dependent on 
composts, manures, and organic remedies, and produced greater proportion of household 
food from their farms. They were more positive about the future and reported a larger 
improvement in environment conditions. Organic farmers gave more emphasis to microbes 
and soil, maintaining diversity, natural enemies, avoiding dependency on external inputs and 
respecting the needs of plants and animals. They tended towards the pure nature viewpoint. 
�
5.3.3 Discussion  
It is difficult to summarise further the diverse and useful information derived from the surveys, 
nevertheless, the data provides insights into farming in New Zealand, albeit from the 
perspective of the sheep/beef, dairy and horticulture sectors and from the perspective of the 
conventional, integrated and organic management systems.  
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Within the results, four themes stand out:  
First, there are differences between sectors and management systems.  
Second, there is evidence of a disposition towards the environment which explains some of 
the patterns in the results.  
Third, the size of the group of farmers with this disposition towards the environment needs to 
be considered.  
Fourth, at a time when it is perceived that corporate entities are moving into farming, there is 
a question about the family nature of contemporary farming. 
 
Differences between sectors and management systems 
An area of interest that emerges from the findings is the differences between dairy farming 
and the other sectors. Dairy farming is known to have become more profitable over recent 
years and this is evident in the findings of higher, on average, revenue within the dairy sector 
when compared to sheep/beef and horticulture. Investment was also found to be a factor with 
borrowing from the bank being important in the dairy sector. Further, the higher revenue 
available from dairy farming makes off-farm work less important.  
 
These sector results also show that horticulture is the most distinctive sector. Horticulturalists 
use more quality assurance systems, are keener on integrated management, rated two 
resilience practices higher and showed less of a pure nature orientation. However, 
horticulturalists also reported dependence on chemicals and fertilisers. Perhaps 
horticulturalists have in fact used more chemicals and this is associated with greater use of 
quality assurance systems as a result. As orchards are more intensive production systems 
this result concurs with them being in less agreement with the pure nature position. 
 
Disposition towards the environment  
The organic farmers show a distinct set of attributes featuring relationships between a 
number of related variables. To some extent organic farmers are the bellwethers (leaders) of 
alternative agriculture, clearly showing how the set of variables are linked in an intelligible 
way. However, our analyses show that among farmers generally there is a parallel set of 
attitudes and practices. As summarised earlier, the essential point from the analysis of data 
which excluded organic farmers is that farmers with a lower intention to use GMOs also had 
a higher intention to use organic methods or integrated management and they assigned: 

• More importance to resilience practices. 
• More importance to looking at wetlands and/or developing wetlands. 
• Less dependence on chemicals and fertilisers. 
• Greater dependence on organic remedies.  
• Greater agreement that interference in nature would be disastrous.  
• Greater disagreement that human ingenuity will ensure we do not make the earth 

unliveable. 
• A tendency to be spiritual but not religious. 

 
This overall pattern of results is similar to the organic results. Consequently, we suggest that 
among New Zealand farmers there is a latent interest in many practices that relate to local 
knowledge (three such practices are rated very highly), managing unpredictable events, and 
social practices related to responsibility as employers and interaction with neighbours. 
Horticulturalists also added in practices to do with the encouragement of beneficial insects 
and soil, which more closely match formal organic practices. In the practices which relate 
more closely to organic management the percentage of respondents, who rated these as 
most important, dropped to just above the percentage who are organic intenders. This 
interest in practices is matched by attitudes and reflects a distinctive disposition towards the 
environment. The variables together describe a latent variable or factor, that is, an underlying 
characteristic that cannot be observed directly but which explains things that can be 
observed or measured, in this case by the response to questionnaire questions. This 
environmental disposition is common among organic farmers and farmers generally. 
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Farming considerations of the land and its condition and practices that affect this condition 
suggest a further way of framing farming and growing and its relationship with the 
environment. Clearly those with a stronger aesthetic appreciation of their land, and those 
sourcing more of their household food from their farm have more contact with their local 
environment and this contact may foster the use of more environmentally friendly activities. 
Indeed the more popular resilience practices emphasise making a link with the land, 
ecosystems and the environment. These results suggest that where farmers’ sense of place 
includes a closer relationship to the land then there is likely to be a more favourable 
disposition towards the environment. 
 
Size of the intention groups 
The intentions data show that currently 23.5 per cent of farmers intend to use organic 
methods in the future and this proportion has stayed much the same since 2002. In 2005 
most farmers (44.5 per cent) have no intention either way and 32 per cent intend not to use 
organic methods. Since 2000, views on alternative management systems such as organic 
methods or using GMOs have become more set. From 2000 to 2005 a similar group of the 
farming population has remained indifferent to these two options. A group that intend not to 
use organic methods and a group that are intending to not use GMOs have remained much 
the same from 2002 to 2005 after changing between 2000 and 2002. To explain this we note 
that public interest in GMOs was likely to have been heightened approximately five years 
prior to the 2000 survey conducted during the hearings of the Royal Commission on Genetic 
Modification. At this time GMOs were being seriously considered as a means of promoting 
agricultural production in New Zealand through the possibility of using genetic modifications 
to improve crop and livestock yield. Farmers may have responded to these options by taking 
a stronger position on each of the options in order to prevent the one that they did not 
support from taking hold. If this were the case then the similar level of intention found in 2002 
and 2005 may indicate that some equilibrium has been reached that better represents 
farmers views on these alternatives. 
 
While relatively few farmers and horticulturalists currently favour organic production they 
were nevertheless positive about a wide range of practices that are associated with it but 
which do not necessarily constitute formal organic production. In this sense then there is a 
group of latent organic farmers in New Zealand. Generally they reported some intention to 
use organic methods but their level of support does not mean that they will actually take it up 
in future, perhaps not wishing to identify themselves as organic and/or not wishing to pay for 
and be part of the associated compliance process. Nevertheless, they share a similar 
environmental disposition to organic farmers. 
 
Family farming 
Some might suggest that family farming is becoming increasingly threatened by corporate 
ownership of farms. Nevertheless, the survey of the sectors shows that families were 
strongly involved in farming with 91 per cent of respondents having a spouse, and more than 
half having children in their household. This does not mean that a corporate is not involved, 
as a family could be employed by a corporate body, but suggests families are the main 
functional unit around which farming occurs. Indeed, the finding that 91 per cent live on their 
farms or orchards suggest farming is mostly carried out by a resident family. In addition, 
families carried a tradition of farming with 31 per cent having been brought up on their farm 
or orchard, with many continuing on in a country-based heritage indicated by most having a 
rural background and only 35 per cent coming from a locality further than 100 kilometres 
away. The farming background can also be seen in the finding that farmers and 
horticulturalists had an average length of stay of 23 years on their properties. Nevertheless, 
for one in five farms a farm manager was employed who made the key decisions. Most farms 
or orchards therefore have a family as the core unit of their operation but some, possibly 
those in retirement; at least forgo the management of the farm or orchard to a professional. 
Yet the farming family is still likely to remain a strong rural element with 23 per cent of 
sheep/beef and horticultural units and 35 per cent of dairy farms having a successor to take 



����������	
����������
������������	����� �����

over the farm. Further, many feel linked to their land and 83 per cent on average source food 
from their property.  
 
Yet while farming appears synonymous with the family unit a good number of farmers and 
orchardists are involved in off-farm work. Almost 30 per cent of the farmers and 
horticulturalists in the three sectors had some form of off-farm employment in the year prior 
to the survey. This was, on average, work for about 35 hours per week gaining an average 
pre-tax income of $52,000. There were two drivers of off-farm work. First, substantial hours 
of off-farm work were associated with those who had smaller properties. Second, those who 
worked more than 30 hours had lower farm revenue. Off-farm work was in generally being 
sought because of the need for work and a need for income. Indeed, the main reasons for 
off-farm work were for personal interest and as a source of secondary income. This means 
that while off-farm employment is reasonably common the focus for farmers and 
horticulturalists is the running of their farms and orchards.  
�
5.3.4 Conclusion  
The research presented in this report has focused on four farm sectors and organic, 
integrated management and conventional management systems. It has provided a profile of 
farm sector attitudes and practices and the way they interact with the environment. It has 
also provided information for the purpose of differentiating farm management systems in 
terms of their viewpoint and actions in relation to the environment. It is proposed that there is 
a pathway forward to sustainability and resilience for a group of farmers interested in 
practices that are similar to organic practices and who have a similar environmental 
disposition. This option for the future raises questions about how to cater for this 
environmental interest when it would appear that any formalised recognition, at least as 
organic farming, may not be strongly favoured. Formal options may not be so difficult since 
the survey results show that farmers, especially those with a disposition concerned about the 
environment, have a stronger intention to use quality assurance systems. Perhaps it is more 
a matter of the packaging and presentation of the formal organic option. 
�

5.4  Quantitative Survey – Representativeness of ARGOS Panels 
5.4.1 Introduction 
In ARGOS the kiwifruit, sheep/beef and dairy sector panels of 12 farms were selected so that 
each represented conventional, integrated management and organic farms or orchards. The 
panels were generally typical of their sectors in terms of obvious characteristics such as size, 
level of production etc. Farms from a range of geographies and with different levels of 
intensity of production were chosen. Behind this design is the assumption that the panels are 
reasonably representative of the sectors to which they belong. Needed now is an 
assessment of this assumption. One way to achieve this is to survey both the panels and the 
sectors in order to make comparisons on a number of dimensions of farming 
 
Note that this is made difficult by comparing a panel of 12 with a sector sample drawn from 
the population. Such a small panel requires a very large difference on some measured 
variable to show as a statistically significant difference. Realistically, the main focus will be 
on seeing if the panels are not strikingly different from the sector population or are different in 
ways that we would expect. An additional objective is to document attitudes and behaviours 
of ARGOS farmers that can be measured by questionnaire, addressing topics as indicated in 
our social objective outlines, and requested by others in the ARGOS team.  A final objective 
is to use the panel data to compare panels within sectors. We expect that farmers using 
alternative management system may have different characteristics.   
 
5.4.2 Results 
Panels compared to their respective sectors 
The ARGOS sheep/beef conventional panel is not quite as conventional as the sector as 
indicated by their disagreement with the Committed Conventional position. Their lower 
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dependence on manures and higher agreement with balancing crop and animal husbandry 
may reflect the importance of cropping for some of the farmers, many of whom produce more 
than just animal products. The main difference is their younger age, higher revenues and 
larger family size, a pattern that suggests they are more serious about production and they 
are at an earlier stage in their life cycle.  
 
The integrated panel’s slight rejection of the Pragmatic Conventional and Pragmatic Organic 
positions suggests that they have a stronger commitment to IM, distancing themselves from 
conventional and organic production. Their dependency results show reliance on 
manufactured fertiliser and rejection of organic remedies. Their emphasis on practical skills, 
good relations and fishing suggest a stronger traditional approach to farming. Again, they are 
younger than the sector. 
 
There is a pattern in the sheep/beef results. The sheep/beef conventional, integrated and 
organic panels are younger than the sector. Both the conventional and organic panels have 
higher revenue and more people in their households.   
 
The sheep/beef organic panel is not so strongly supportive of the two positions on alternative 
management systems that refer to organic production (Pragmatic Organic and Committed 
Organic). This is a clue that the panel may not be so ideologically driven as the sector. This 
finding is consistent with the observation that they are younger, and in two out of three 
panels, have higher revenue and larger families. The panels perhaps are more serious about 
commercial organic production and have taken it up as a serious endeavour meaning to 
make a go of it in the long term. 
 
Panels compared to each other 
Overall, these results show that even with the small numbers in the panels there are still 
some statistically significant differences between them. 
 
Most of the differences relate to the distinctiveness of the organic panel. The results for the 
panel comparison within sectors show that the organic panels in particular, for both sectors, 
are distinctive in comparison to the other two panels. This is a desirable result. We would 
expect members of the organic panel to have distinctive attitudes and characteristics, 
consistent with their use of a different management system They expressed views on 
dependency that fit their organic viewpoint and they rated three resilience practices as more 
important. The organic panel was also different to the integrated panel on nine variables and 
different to the conventional panel on two variables. One unusual result was that the Organic 
panel had a stronger intention to use integrated management than the integrated panel. The 
conventional panel compared to the integrated panel was different on only three variables. 
 
5.4.3 Conclusion 
In terms of assessing how well the ARGOS panels match their respective sectors, we have 
to conclude for the sheep/beef sector that the panels are mostly similar to the sector.. The 
sheep/beef conventional panel is somewhat more alternative than the conventional farmers 
in the sector, and they are therefore closer to the integrated or organic positions. Caution is 
needed in extrapolating results from this panel to the farming population. A similar caution is 
necessary for the organic panels. They appear to have stronger organic views than the 
sector and attitudes that reflect a more serious approach to organic production. 
 
In terms of between panel comparisons, the distinctiveness of the organic panels suggests 
that for all the measured variables produced by ARGOS it is more likely that significant 
differences will occur in comparisons of organic with either conventional or integrated 
production.�
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6 2006/07 Plan 
Table 9  ARGOS Planned Activity 2006/07 
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