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Setting the scene – Māori context 

Māori are the indigenous people of Aotearoa – an indigenous 

knowledge system 

Polynesian origins; Tribal groupings – cross over between 

cultures 

However a unique ‘worldview’- Te Ao Māori 

Whakapapa is the unique cultural factor and identifier for all 

things Māori 

Te Awhina Marae, Motueka 

Ko Papatūānuku  te matua o nga kai 

Papatūānuku is the origin of all things and all food….. 

  both on land and on sea.  

Taranaki Maunga (Mt) taken from Ruapehu Maunga (Mt) 

both sacred mountains in tribal mythology 

Ki uta ki tai – inclusive approach to all resources  

and by inference – ALL THINGS… 

 

‘From the origins…… to the sea 

      Papatūānuku…… 

 

Science context  

• The creation and/or iteration of knowledge 

• Not to be confused with ‘technology’ – the 

implementation of the science pre-cursor 

• Discipline specific 

• Methodology driven 

• Indigenous science (i.e. values driven 

science) has a valid role – aligns to the 

origins of enquiry in history 
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Some examples of  

science & benefits  

1. Classic science output 

2. International project and research work 

3. Biosystematics 

4. A significant find 

5. A current science project 

6. Responding to health issues 

1:   A classic science output 

• Determining the Identity of New 

Zealand Kamokamo (Cucurbita pepo, 

Cucurbitaceae) Using Mitochondrial 

DNA and Morphological Data. 
CHRISTINA MARSHALL, LARA  SHEPHERD, NICK ROSKRUGE 

 

PUBLISHED IN AGRONOMY SOCIETY JOURNAL, 2010 

Kamokamo is a vegetable introduced to New Zealand during early European settlement 

which has become a prized food for Māori. Kamokamo is Cucurbita pepo, which includes 

pumpkins and squashes, but its subspecies classification was unknown.  Here we provide 

the first investigation into the affinities of kamokamo, using mitochondrial nad1 DNA 

sequences and morphological characters.  The nad1 sequence from kamokamo was 

identical to published sequences from Cucurbita pepo subsp. pepo and morphological 

measurements provided additional support that kamokamo belongs to this taxon.  

Kamokamo plants were grown from six different seed sources and within these two 

distinct fruit morphologies were observed.  

ABSTRACT: 

Benefits 

• Future proofing the opportunity with key 

foods – functional foods is one of the new 

economic drivers for New Zealand 

• Adding value to the existing knowledge 

space – ensuring we (Māori) can compete in 

both traditional and mainstream spaces 

(Scientists can be very protective of their 

own space) 

• Providing learning opportunity for our young 

Māori scientists. 

 

 



29/01/2016 

3 

2:   International alignments 

e.g.  

– CIP – Centro Internationale de la Papa 

(International Potato Centre – Lima Peru) 

– Maintains the largest collection in the world of 

tissue culture of potato (Solanum sp.) and 

sweetpotato (Ipomoea sp.)  

– Major research projects aligned to food 

choices, indigenous development & climate 

change.  Includes NZAid funded programmes 

3:   Biosystematics – the 

science of Taxonomy 
• The December 2015 report published by 

the Royal Society: National Taxonomic 

Collections in New Zealand 
Nelson, W; Breitweiser, W; Fordyce, E; Bradford Grieve, J; Penman, D; 

Roskruge, N; Trinski, T; Waugh, S; and Webb, C 

 

Taxonomy is how we understand New Zealand’s living things, allowing us to 

identify native and non-native species.  Our biological record is essential to 

New Zealand’s national identity. 

The number of new species being identified in New Zealand is increasing as 

our research tools improve – for example 80% of our native species are 

estimated to live in our large marine zone but only 1% of this has been 

surveyed (identified). 

 

Key messages 
Taxonomy is a science that underpins our economic prosperity, environmental 

management, and health and wellbeing, by understanding our flora and fauna 

to make the most of opportunities, and by identifying pests, weeds and toxic 

organisms. 

 

More resourcing is needed to preserve and build our taxonomic collections, 

infrastructure and expertise, in order to preserve and enhance these benefits. 

 

Climate change, which will change where species will thrive, will put increased 

pressure on the need to understand our native species.  

New Zealand has 29 biological collections with 12 million specimens 

 

IMPORTANTLY FOR MAORI –  

Our biggest issue is actually ‘what we don’t know’.  Knowledge of our 

natural systems has been lost; the intimate relationship between people 

and place has been transformed.  We need to re-learn or restore the 

knowledge base to consolidate our responsibilities as kaitiaki. 
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4:  A significant find 

• In 2011, a 6-metre fragment section of an ancient waka, or canoe, 

made of mataī (Prumnopitys taxifolia), a New Zealand endemic tree, 

was dug out of a river bank in Tasman District, South Island.     

Ngāti Tama ki Te-Tau- Ihu, mana whenua of northern Tasman 

District, are the temporary kaitiaki for the find.  

• The significant feature of the well-preserved piece is a carved sea 

turtle, which is seldom depicted in Māori art.   

• It was scientifically (Carbon dating) dated at 1400 CE, and the sea 

turtle carving as well as the style of the waka, with carved ribs 

according to practice in central and eastern Polynesia, strongly 

suggests that Polynesians were regularly sailing between Aotearoa 

and Eastern Polynesia around this time  

• Perhaps this indicates the possibility that canoe builders in New 

Zealand were using traditional central/eastern Polynesian 

techniques “passed down through generations long after they lost 

contact with Polynesia”.  

Exploring our past – much to learn 

5:   A current science project 

• Diagnostic Test for Phytopthora 

palmivora (Butl.) Butl. of Cocoa 

(Theobroma cacao L) in Papua New 

Guinea (PNG) using Loop Mediated 

Isothermal Amplification (LAMP) 

Technology. 
Supervisors: Peter Lockhart & Nick Roskruge 

 

The impact of Phytopthora disease 

The cocoa plant – Healthy (above); diseased 

(right) and disease spores (below) 
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Project objective 

• This study project examines the possibility of using the 

DNA bases diagnostic method in firstly correctly identifying 

the Phytopthora isolate (species) causing the disease to 

the cocoa plantation and contaminating soils and water.  

• Designing of a specific primers for the most common 

P.palmivora would be an advantage to be used with Loop 

mediated isothermal amplification (LAMP).  

• LAMP has the potential to be used as a simple screening 

assay in the field. It is isothermal, which eradicates the 

need for expensive thermocyclers used in conventional 

PCR.  

LAMP: 

• is an isothermal nucleic acid amplification technique 

• is a relatively new DNA amplification technique, which 

due to its simplicity, ruggedness, and low cost could 

provide major advantages to society.  

• has the potential to be used as a simple screening assay 

in the field or at the point of care by clinicians. 

Visual detection of LAMP product under UV light. From left to right, 
tubes 1, 2, 7, and 8 are negative, and tubes 3, 4, 5, and 6 are positive. 

From: J Clin Microbiol. 2007 June; 45(6): 1936–1940. 

Benefits  

• Pacific wide – especially to the economic 

development in Pacific cultures often 

dependant on Cocoa crops for income 

• Technology can be applied to other 

crops/diseases 

• Expanding the access to technology to the 

Farmer level 

• Ability to respond to broader issues such 

as climate change or soil factors 

6:   Responding to health issues 

New Zealand statistics consistently show Māori as being over-

represented in key health areas such as cardiovascular diseases, 

cancer, and diabetes, with much of this is attributed to lifestyle and 

dietary choices (Durie, 2001, 2005; Chan et al., 2008; Buchanan, 

2010). The colonisation process of the last 160 years has 

disenfranchised Māori from their natural resources, food production 

systems, and traditional knowledge, and as a consequence their 

lifestyle has been negatively influenced by contemporary factors, e.g., 

food choices.  

 
Buchanan, L. (2010). Editorial overview on Māori Health. Journal of Paediatrics and Child Health, 46, 4359–460. doi 

10.1111/j.1440-1754.2010.01840.x 

Chan, W. C., Wright, C., Riddell, T., Wells, S., Kerr, A. J., Gala, G., & Jackson, R. (2008). Ethnic and socioeconomic 
disparities in the prevalence of cardiovascular disease in New Zealand. The NZ Medical Journal, 121(1285), 11–20. 

Durie, M. (2001). Mauri ora: the dynamics of Māori health. Auckland, New Zealand: Oxford University Press. 314 p. 

Durie, M. (2005). Nga tai matatu: tides of Māori endurance. Auckland, New Zealand: Oxford University Press. 278 p. 
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Science is a contributor to 

improving health…  

• You have already been introduced to the 

role of genetics in health research and 

response 

• What is the role of genetic research in 

health studies with benefits to human 

health – and does it afford a different 

response to non-human health related 

genetic research – if so, Why? 

Who is driving the science?  

It does not have to be an exclusive club. 

Education creates the opportunity to 

participate wider and more fully   

-------------------------------- 

Cosmos – Te Ao Māori 

Corpus – Mātauranga Māori 

Praxis – Tikanga Māori* 

 
* Roskruge. N., 2007 – Hokia ki te whenua 

Kia ora 

 

ngā mihi atu ki a koutou 

 

 

 

He pātai? 

Questions? 


