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• My name is Maria Gutierrez Gines

• I work for ESR, the Institute of Environmental Science and Research

• I am part of centre for Integrated Biowaste Research

• So we work in biowaste, not normally in Agriculture
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Mānuka antimicrobial properties

• We started looking at manuka and kanuka from a biowaste  perspective

• We looked at them because they have multiple uses including honey, oil and bioactives.  Manuka and kanuka are also widespread and 
easy to establish.

• We knew that manuka has antimicrobial properties in honey which comes from  its flowers.  And is  effective against a range of bacteria 

• So this is why we started looking at it from a biowaste viewpoint. 

• We wondered if there were antimicrobial properties in other parts of the plant, like the roots.

• We tested manuka and kanuka roots and found that they had antimicrobial activity against a wide range of bacteria including  E Coli, 
campylobacter, Samonella, and Listeria.
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Mānuka vs E. coli in soil
90 % reduction of E. coli in 5 to 8 days under kānuka and 

mānuka, compared with 95 days under pasture

Prosser et al., 2016

• So then we wondered about the effect of the plants growing in the soil.

• So we grew manuka and kanuka  in pots in glasshouses

• We found that the E Coli died much more quickly in the pots containing manuka and kanuka (90% reduction over 5 to 8 days) compared to pots with pasture 
(unaffected after 95days)
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Mānuka vs nitrate in soil
Nitrate leaching is 10 times lower under 

kānuka and mānuka than pine trees

Esperschuetz et al., 2017

• We wondered what affect they would have in the cycling of N

• As you know N cycling is regulated by bacteria.  Bacteria convert Inorganic N (immobile)  to ammonium and then to nitrate.  The nitrate is 
highly mobile in the soil and is leached out and enters waterways.

• So back in the lab we found that extracts of manuka and kanuka reduce reduced  the activity of the bacteria converting ammonium to 
nitrate.

• So we went back the glass house and set up lysimeters to capture the leachate out the bottom of pots containing manuka, kanuka and 
pine trees.

• We put urea  (organic form of N) on the top of the pot.  We found that that more than  10x nitrate came out of the bottom of pine tree 
pots than the manuka and kanuka pots.   We found identical high leaching under pasture. 
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Mānuka vs run-off

Mishra, 2019

• So we went and did some field tests.  We were looking at E Coli coming out the bottom of the soil profile under varying rates of irrigation.

• We found that under irrigation there were occasional spikes of E Coli coming through manuka roots that were greater than under pasture.  So we wondered if we 
were getting greater infiltration of water due to the roots of kanuka and manuka?

• So we put some dye in water and trace where the water was moving.  

• It was clear that there was little infiltration on the pasture due to its mat.  But water was infiltrating in the manuka.

• In  manuka and kanuka there would be much less runoff than pasture.  Runoff contributes to the passage of sediment, phosphorus and E Coli into waterways. 
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Mānuka and water quality - 2017

Matahuru Marae

Nga Muka
Development 

Trust

• So now are heading into the real world.  

• Our hypothesis was that as the water passes into the manuka or kanuka infilitration rate is increased and it soaks into the soil then comes 
in to contact with the roots.  At this point the Coli is killed and the conversion to nitrate is slowed. 

• Our main interest was in biowaste but we decided to look to see what would happen in a farming context. 

• We were hoping for a reduction in E Col and nitrate leaching and .

• This is Lake Waikare, a highly polluted lake in the Waikato.  We were looking at a riparian strip to increase infilitration rate to reduce 
runoff and reduce E Coli and nitrate leaching passing into the lake.  We planted 4 ha of manuka and kanuka in a mix with other species 
because we wanted to have a good biodiversity balance (approx. 50% manuka and kanuka).  



Mānuka and water quality - 2017

Ngati Kahungunu
ki Wairarapa

• We also have a trial in the Wairapapa.  The concept here was to provide stock with shelter with pockets of trees and use the trees to 
decontaminate the stock camp areas and prevent contamination of the water table.
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What’s next? –

2020 onwards

• So far we have planted our trees and are waiting for them to grow.  We also have set up monitoring systems. 

• This is Lake WaiKare.  This is a slope with run off from a dairy plan.

• We have 4 plots of vegetation here.

• We have runoff collectors and we want to see if the runoff from the grazing paddock changes according to vegetation plots. 

• Not much data yet.  We have just started collecting data. 

• All we have noted so far is that the water collectors with lots of soil contamination had much higher levels of E Coli.  We wonder if E Coli is 
attached to soil.

8


