
365

NEW ZEALAND PLANT PROTECTION SOCIETY / 
ZESPRI KIWIFRUIT SCHOLARSHIP

Breeding kiwifruit for resistance to biotic 
threats
Production of Actinidia chinensis (kiwifruit) is a billion- dollar industry 
in New Zealand that is threatened by various pests and diseases. 
Armoured scale insects, leafroller insects and a disease caused by the 
bacterium Pseudomonas syringae pv. actinidiae (Psa) all cause economic 
loss to the kiwifruit industry because of the damage they inflict and 
the market access restrictions imposed if their presence is detected. 
Examining the available kiwifruit germplasm pool for resistance to 
the armoured scale insect (Hemiberlesia lataniae) was identified as 

a promising first step towards introgression of resistance into future kiwifruit cultivars. To integrate 
resistance alleles into current and future breeding programmes efficiently, robust markers linked to 
resistance genes need to be identified. 

Casey Flay, recipient of the NZPPS/Zespri Kiwifruit Scholarship, is a PhD student at Massey 
University. In the first year of his PhD, Casey studied H. lataniae scale resistance markers in a small 
family of A. chinensis var. chinensis from breeding populations at the New Zealand Institute of Plant & 
Food Research. Markers were identified for this population that were associated with phenotype and 
were validated in a related population. To test these markers in a diverse background, four families 
made from a cross of wild-sourced material was phenotyped. All the seedlings resulting from crossing 
resistant parents with a tolerant parents were resistant to H. lataniae. However, further work is required 
to backcross resistant progeny with susceptible parents before marker information can be associated 
with phenotype. Ongoing work includes studying H. lataniae resistance as well as resistance to the 
brownheaded leafroller (Ctenopseustis obliquana) in a large kiwifruit population which is segregating 
for resistance to both H. lataniae and C. obliquana. Loci responsible for each type of resistance will be 
identified and a detailed quantitative trait locus (QTL) map generated. This process will allow markers 
to be developed to target these QTLs, enabling them to be robust tools for resistance breeding. Casey 
will also study the effects of Psa on the kiwifruit germplasm collection at Plant & Food Research. 
Selection mapping will be used to assess alleles that are removed from the germplasm population as 
a consequence of Psa infection. Results of this work will provide information on the sections of the 
kiwifruit genome that confer tolerance or susceptibility to Psa, enabling breeders to enhance breeding 
for resistance to Psa.

Breeding for resistance to biotic threats that are currently targeted by chemical sprays is a reasonable 
move toward a healthier, cheaper and more environmentally friendly form of food production. This 
will benefit organic producers and conventional producers alike by reducing market access issues, 
decreasing the need for pest control, and decreasing the real and perceived risks associated with spray 
residues, resulting in increased market appeal and economic returns.

This one-off NZPPS/Zespri Kiwifruit Scholarship was possible thanks to Zespri. It was funded by 
the proceeds of a symposium on Psa held in Palmerston North in 2016 run jointly by Zespri and the 
New Zealand Plant Protection Society.

OBITUARY
Trevor McIntyre Patterson

Trevor McIntyre Patterson died peacefully at his home near Cambridge 
on 12th February 2018. 

Trevor grew up in a farming family in the Waikato and this farming 
childhood stayed with him. Anyone who knew him would remember 
his beloved Kaanga farm and maize. It will never be known how many 
trials to improve maize agronomy were undertaken on Trevor’s slice of 
farming paradise.

 Trevor was filled with a passion for family, faith, cricket, farming 
and science. He combined the last two to make a successful career in 
Plant Protection within the Agricultural Chemical Industry where he 
spent the major part of his career. Trevor devoted much time to his 
family and his church, especially when he was around the Waikato. 

Trevor studied at Victoria University and entered the world of weed science with Department of 
Agriculture at Rukuhia, in the early 1970s. There he conducted trials with weeds and herbicides and 
summarised the national results for this journal. He was always an observant researcher and developed 
a unique weed effect scoring system which is still talked about, affected, dead, very dead.  Ciba Geigy 
recognised the unique knowledge and skill set Trevor had; a love of chemistry, a lifelong understanding 
of farming and his sharp inquisitive mind. This was his gateway to the industry. Trevor carried out 
research, development and registration for decades bringing to the New Zealand farmer many new 
plant protection agents. Many are presented in papers and research notes/abstracts of this journal. To 
list a few: the triazines, a very successful and wide group of herbicides; triazole fungicides for use in 
cereals, apples, grapes etc; diazinon, for many years a key insecticide on nearly all crops; carbamate 
maize seed treatment; neonicotinoid chemistry. Trevor’s role as Technical Manager enabled him to bring 
new chemistry to advance pest, weed and disease management. A quiet, modest, generous and helpful 
man Trevor would be embarrassed to see his name mentioned as one of those that brought the New 
Zealand Agchem industry into the modern era of pest control. Yet he rightly deserves that recognition. 

In the later part of his career, after retiring from Syngenta, Trevor set up a registration consultancy 
firm offering his services to those who wanted to develop, research and register plant protection products.  
This was successful undertaking for both Trevor and his clients. Trevor also took on contract work for 
the Agricultural and Veterinary Medicines group where his practical views and deep knowledge of the 
chemical industry were an asset. 

Trevor was a life member of our Society, elected in 1997, which was in recognition of his support and 
commitment to the role that the Society has in plant protection and New Zealand primary industries. 
He served as president 1986-1987. 

Trevor was right handed but batted in cricket left handed as he considered it harder for a bowler to 
get him out. That was the lateral, innovative, strategic thinker he was, with a practical ‘focus on the goal’ 
streak. A perfect set of abilities for our industry.

 Trevor played a good set of innings, scored many impressive results and proudly played with a 
straight bat facing all the obstacles life could and did bowl at him. 




