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Outline of the Presentation

• Background to the System Design 
Problem

• Design and methodology of proto-
intervention

• Results
• Concluding Remarks
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Geopolitical
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Waikato

New Zealand

• Pacific nation to the 
East of Australia

• Strong
environmental
policies

• Agriculture a core
primary industry



Background to System Design Problem
• UN Sustainable Development Goals
• Impact on Commercial Farming

– Policy & Regulations
– Societal Perceptions
– Land Use
– Financial and Sustainability

• Balancing the intervention
development with need
for continued operation
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How might we embed systemic
sustainable agricultural principles in 

a Waikato-based, commercial 
vegetable farming operation, in such

a way that it will ensure a thriving
business for the future?



Research and Design Method
Complex Issue
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Consider existing knowledge (Die Wissenshaft) 
to describe the issue to be investigated, identify 
salient features and themes, construct research 

questions and co-opt contributors

Seek to understand the voices that 
may contribute, probe the included 
middle, probe the levels of reality 
for dimensions and patterns of the 

identified issue 

Co-create interventions to shift the 
issue towards the 'common good', 
while embedding the changes in 
the lived world (Die Lebenswelt), 

and test impact and consequences

Synthesis and Translation of Knowledge

Joint Framing and Structuring

Conceptual, Epistemological and  
Methodological Uncertainties
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Transdisciplinary Research as a Recursive Process 
Transdisciplinary Research as a Recursive Process by Jan Hendrik Roodt is licensed under CC BY-SA 4.0

https://www.researchgate.net/deref/http%253A%252F%252Fdx.doi.org%252F10.13140%252FRG.2.2.12279.04001%3F_sg%255B0%255D=FKZN82xxu7Mjz2qnecZzbfr2qXcGnQZxx16t2AMXVeCGsywY65Fl-urySmYRibsv_Egw4c0LaM-hdqTsywg0dSz42w.XTih_hB5oZLVH8XBjztFZPEldgnnftFA7mQNq_-U6hQmYSqpxEE7ayfhjVcXhfCPHEw00ugpTmdrrEybxNyXLA


Research and Design Method
Complex Issue
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Iterative and Participative



Results - Qualitative

• Literature Review
• Semi-Structured

Interviews
• Thematic analysis
• Maori Values
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Sustainability theme
Number of 

times 
mentioned

Supportive literature

Planet/ Environment 7 (Mann & Schäfer, 2018)
People/ Social 6 (Buttel, 1990)

Soil health 6 (Reeve et al., 2016)
Ongoing/ Long term 6 (Gliessman, 2014)

Profit/ Financial 5 (Pigford, Hickey, & Klerkx, 2018)

Themes



Results - Qualitative
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“Threats” themes Number of times mentioned Supportive literature

Financial aspects 7 (Greenhalgh, Samarasinghe, Curran-Cournane,
Wright, & Brown, 2017)

Soil 7 (Brussaard, De Ruiter, & Brown, 2007)

Regulatory changes 6 (Waikato Regional Council, 2018)
Land 5 (Chappell & LaValle, 2011)
Reduced yields 3 (Malherbe & Marais, 2015)
Agro chemicals 2 (Scherr & McNeely, 2008)
Cover crops 2 (Malcolm et al., 2018)
Dust pollution 2 (McCrea, 1990)
Markets 2 (Hatt et al., 2016)



Results - Qualitative
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Māori values and human ends
Value/Human-end Definition
Manawhenua Control over resources
Whanaungatanga Togetherness
Arohatanga Care, Love, Respect
Manaakitanga Hospitality, Kindness
Wairuatanga The spiritual dimension
Kaitiakitanga Guardianship
Tino Rangatiratanga Self-determination
Taonga Tuku Iho Holding and passing down protected treasures – may include knowledge,

objects or natural resources

Whakapapa Genealogy, lineage, descent



Results – Quantitative (On-Farm)
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Treatment number Fertilizer regime

T 1 Fertigation

T 2 Fertigation + compost

T 3 Standard fertiliser + compost

T 4 Standard fertiliser

• Roots
• Soil microbes
• Yield

Onion Trials



Results – Quantitative (On-Farm)
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Onion Trials - Roots

• T4 Best
• Did not 

increase yield



Results – Quantitative (On-Farm)
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Onion Trials - Soil

• Compost T2, 
T3 returned 
H0 for fungal 
stimulation, 
but increased 
total bacteria

SFI report 2018-07-04
Invoice number 5857
Pre plant >30 >300 >40 >400 0.75-1 >0.10 >0.10 0.75-1 >10000 >10000 <47

Active Fungi Total Fungi Active Bacteria Total Bacteria TF:TB AF:TF AB:TB AF:AB Flagellates Amoebae Ciliates
T 1 Fertigation 5,64 117,01 24,53 490,88 0,24 0,05 0,05 0,23 21555,53 2155,09 715,25
T 2 Fertigation + Compost 10,02 167,29 16,52 317,9 0,53 0,06 0,05 0,61 22019,74 7316,09 439,98
T3 Standard + Compost 1,18 250,93 36,3 398,93 0,63 0 0,09 0,03 7255,78 4368,28 724,63
T 4 Standard 1,18 158,48 18,42 361,53 0,44 0,01 0,05 0,06 9078,32 9078,32 1312,68

SFI Report 2019-02-22
Invoice number 5697
Post harvest >30 >300 >40 >400 0.75-1 >0.10 >0.10 0.75-1 >10000 >10000 <47

Active Fungi Total Fungi Active Bacteria Total Bacteria TF:TB AF:TF AB:TB AF:AB Flagellates Amoebae Ciliates
T 1 Fertigation 3,66 183,65 20,53 429,85 0,43 0,02 0,05 0,18 6200,66 6200,66 37,69
T 2 Fertigation + Compost 3,27 152,74 21,77 512,22 0,3 0,02 0,04 0,15 6148,04 19988,34 663,25
T 3 Standard + Compost 0,54 267,88 7,42 517,91 0,52 0 0,01 0,07 2020,48 4042,42 67,06
T 4 Standard 0,65 224,83 4,42 406,93 0,55 0 0,01 0,15 8294,08 6146,33 399,28



Results – Quantitative (On-Farm)
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• Compost and 
Fertigation T2 
delivered
highest yield

Onion Trials - Yield



Results – Quantitative (On-Farm)
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Onion Trials -
Financial
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Effects of Treatments on Potential Income/Ha

Fert iliser cost($/ha) Potential income ($/ha) Gross yield(ton/ha) Marketable yield(ton/ha)

T 2 had a 
potential income 
of $56000/ha 
compared 
against the 
standard of T 4 
with $37100/ha.



Concluding Remarks
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• Clean Green
• Land Ownership
• Soil health is a clear lever for the company and future 

interventions should focus on that
• Sustainability now a core role in company to drive 

future change.
• Successful proto-design – larger scale interventions 

using similar approaches for other crops planned 
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