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Glyphosate? 

¸óRoundupô 

¸Also sold as different formulation strengths 

of 360, 510 and 540gms/l glyphosate. 

¸Examples ï óLionô, Samuraiô, óZelam 

G360ô, óAgronica Polaris Plusô, óGforce 

Maxô, óWeedmaster TS 540ô 
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Glyphosate dependency 

¸500,000 hectares of arable farming in NZ 

very dependent on glyphosate use, 

particularly for direct drilling. 

¸Vineyards, orchards and market gardens 

¸Cut flower growers 

¸Pastoral fencelines, races and pastures 

¸Roadsides, reserves, parks, cemeteries 
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Resistance vs tolerance 

¸Some weeds are naturally less affected by 

glyphosate i.e. tolerant 

¸Mallow (shown here) 

¸Clover 

¸Willow herb 

¸Build-up of these weeds is a warning: its 

time to rotate your herbicide  
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What is resistance? 

¸Measured by Resistant/Susceptible ratio 

¸Reduce growth by 50% 

¸R/S >3 = resistance 

¸Australia 1996 

¸0.25-0.5 L/Ha on ñsummer fallowò for 10 years 

¸Resistant ryegrass patches 

¸R/S=30 
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Resistance mechanisms 

¸Multiple forms of resistance 

¸Translocation and sequestration- move 

glyphosate to leaf tips/ vacuoles. 

¸Altered expression of EPSPS (mutation) 

¸Gene amplification for EPSPS 

¸ 5-enopyruvyl-shikimic acid-3-phosphate synthase - 

EPSPS 

¸Different weeds ï different mechanisms 

¸But for some: different location ï different 

mechanism (Italian ryegrass uses all three) 
Prepared by Wayne Newman for RCA Forum 

9 May 2014, Christchurch 

6 



Size of the problem globally 

¸28 weed species now resistant  

¸Resistance confirmed in 17 countries 

¸ñRoundup Readyò crops at risk 

¸46% increase in herbicide use from 2007 

to 2008 in response to increasing 

resistance in US study 

¸2 ryegrass species resistant in NZ. 
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Australian experience 
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NZ response 

¸2012 F.A.R./AgResearch project 

established 

¸$500,000 budget (half from SSF) 

¸Aim to prevent development of resistance 

¸Estimated $50 million per annum cost to 

NZ agriculture if resistant weed species 

become established 

¸Role of roadside spraying suspected 

Prepared by Wayne Newman for RCA Forum 

9 May 2014, Christchurch 

12 



Testing challenge 

¸Test for resistance is slow ï 90 days 

¸Need to collect and grow seeds and then 

spray plants. 

¸Project is looking at quicker tests -  

¸Quick test using test tubes with tillers ï 7 

days 

¸New test ï measure shikimic acid in plant 

¸Glyphosate inhibits production of EPSPS 

¸Accurate and quick but needs further 

research. 
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Results 

¸Resistance in two species 

¸Italian ryegrass and perennial ryegrass 

¸Four locations ï all vineyards 

¸Marlborough and Nelson  

¸R/S 10 ï 30 for perennial ryegrass 

¸R/S 8 -15 for Italian ryegrass 
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Mixtures 

¸Escort ï metsulfuron 

¸Oracle ï oxydiazon 

¸Oxy, Goal, Browndown ï oxyfluorfen 

¸Karmex ï diuron 

¸Hammer ï carfentrazone 

¸Fusillade ï fluaziafop 

¸Vixen ï glufosinate + oxyfluorfen 

¸TAG G2 ï 

terbuthylazine+amitrole+oxyfluorfen+glyph

. 
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Relative costs 

To spray 1m strip each side of a road:  

¸$3.80/km -  glyphosate alone  

¸$5.00/km -  glyphosate/metsulfuron  

¸$8.60/km -  amitrole/metsulfuron  

¸$37.40/km -  amitrole/terbuthylazine  

¸$245/km -  non - residual (eg Bio -Safe)  
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Repetition = resistance 

¸Repeated low rates of application 

¸Select for translocation/sequestration 

¸Repeated normal/high rates 

¸Select for mutation in EPSPS 

¸15-20 repeated applications = resistance 

¸Good practice ï repeat no more than 5 

applications before adding a mix 
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Potential savings/waste 

To spray 1m strip each side of a road:  

¸$3.80/km -  glyphosate alone  

¸5 times = $19/km  

¸$5.00/km -  glyphosate/ metsulfuron  

¸6th time = $24/km. 

¸7th application ï back to glyphosate at 

$3.80/km. 
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