


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





































































































































































�ò�ô 
 

sites, plants were at very early to early budburst with only a few flowers present, 

and again plants with flowers were avoided for sampling.  

Soils and UV:  

Five samples for soil nutrient analysis were collected from random positions in 

all sites. Each sample consisted of 3 soil cores each taken to a depth of 15cm and 

air dried until no change in mass. Cores were sieved through a 1mm precision 

sieve, then comb ined and analysed for Olsen P, Total N and pH. NZ samples were 

analysed by Hill Labs, Hamilton NZ and SC samples at the James Hutton Institute 

Laboratories, Aberdeen, UK. Phosphorus for Olsen P for both NZ and SC samples 

were measured on air dried soil usi ng NaHCO 3 (0.5M; pH8.5) extractant. For Total 

N both NZ and SC samples were subjected to the Dumas combustion method 

then measured using a VarioMAX CN Macro Elementar analyser on NZ soils and 

a Thermo Flash EA 1112 elemental analyser (Thermo Fisher) on SC soils. Fo r pH, 

both soils were slurried (1:2 v/v) soil:H 2O and analysed using glass bulb pH 

probes.  Parameters used for �&���� �Y�X�O�J�D�U�L�V�· exposure to ultra -violet for each 

range/region, are based on reviews of global summer noontime maxima of a 

standardised mea surement of erythemal UV intensity known as the ultra -violet 

index (UVI) and with an adjustment for altitude (1000m asl) at the North Island 

Central Plateau sites (Effah et al. 2020c, 2020d; Vanicek et al. 2000).  

Invertebrates:  

To assess potential herbivore induced plant metabolite responses, using a 

beating tray and standardised beating protocol, we collected all invertebrates 

from the foliage of all plants at all sites and immediately preserved them in 70% 

ethanol. These were l ater sorted into family and their associated feeding guild, 

enumerated, then interrogated for Pearson correlation with phenylpropanoid 

compound intensities associated with their own site.  
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S. Table 1.  Mann -Whittney distributional rank difference statistics for each  

compound annotated, displaying significant difference between the 20%  

and 95% UV attenuation treatments.  
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