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Introductions 
Genetic variation in agriculture 

Rapid flowering  

Gene editing 

 http://time.com/4626571/crispr-gene-modification-evolution/ 

 

 

Discussion 1: What is genetic modification?  
Modification has become a connotation loaded word since it was attached to genetic.  

What is the base definition of the word?  

What has it come to mean?  

What does it mean in the context of NZ (and international) law? 

 Some examples of spontaneous genetic change and human induced change. 

 

 

Discussion 2: How do we/ should we talk about genetic variation? 
 What are the similarities and differences between spontaneous genetic change and human 

induced change?  

   Population genetic variation 

Mutant/ sport/ variant 

   Transgenesis and cisgenesis 

   New Plant Breeding Technologies (NPBT) 

     Rapid flowering 

     Gene editing  



Discussion 3: What are the benefits and risks associated with using genetic variants? 
 What are the reasons we use genetic variants? 

   Economic/ Social/ Health … 

 What if the variation desired/ required does not exist within the current genome? 

   What benefit justifies which intervention? 

 

Current Examples 
 

Case Study 1: Can we/should we quantify, capture, and harness genetic variation in 

taonga species? 
 

Mānuka Research Partnership Ltd (MRPL) statement on research programmes 2017 

The High Performance Mānuka Plantations PGP programme and partner plantings total 

over 1,000 hectares of multiple field trials and broad-acre plantations dispersed throughout 

NZ using selected Mānuka varieties. 

Of these sites, 400 hectares are closely monitored under the research programme to gain 

knowledge of the plants’ performance in different environments in terms of establishment, 

growth, nectar production and quality, floral traits and apiary performance. The oldest of 

these plantations was established in 2010. 

This data is being collated into a reference database for Mānuka Farming NZ. Interpretation 

of this data allows predictive modelling tools to be developed that will enable land owners 

to confidently invest in Mānuka plantations where conditions are favourable. 

Technical notes are being collated on plantation establishment and management—these 

are updated each year as new information is gathered. 

 

Case Study 2: The Turbo Breeding project  
 

Abstract submitted to MBIE Endeavour Fund 2016 

We will use high-tech genomics to speedily produce superior next generation plants with 

maximised economic potential. Many of NZ’s highest value crops suffer from features that 

limit their use, e.g. short postharvest storage (kiwiberry, cherry and apricot). The current 

solution is to breed new varieties with incremental improvements. However, long breeding 

cycles (5 years between generations, greater than 25 years to market for a new variety) 

prevent this. We will develop rapid flowering for our perennial tree crops, and genome editing 

to give novel alleles of key genes. Traits that will be selected and improved include flowering, 

secondary metabolites, and fruit quality. The goal is to answer fundamental science and social 

licence questions specific to Maori so knowledge can be applied to other breeding 

programmes and existing perennial crops. Elite plants can then be delivered an order of 

magnitude faster than currently possible. 


