
1 
 

Findings of Earthquake Biosecurity Project  

 

Farm trials and demonstration 

 

Earthquake Biosecurity project  

and Chilean Needle Grass Action Group 

 

 

 



2 
 

Table of contents 
Introduction ............................................................................................................................................ 5 

Best practise for Chilean Needle Grass by the EQ biosecurity project team .......................................... 6 

Climatic conditions .................................................................................................................................. 9 

Impact of use of Taskforce alone on CNG plant numbers .................................................................... 10 

Introduction .................................................................................................................................. 10 

Impact of use of Taskforce alone on CNG plant numbers at Omaka ................................................ 10 

Aim ................................................................................................................................................ 10 

Method ......................................................................................................................................... 10 

Results ........................................................................................................................................... 10 

Findings and Conclusions .............................................................................................................. 11 

Grass to Grass Oversowing Chilean Needle Grass hill paddocks .......................................................... 12 

Introduction .................................................................................................................................. 12 

Oversowing lucerne in autumn in small plots at Van Ashe property ............................................... 13 

Aim ................................................................................................................................................ 13 

Method ......................................................................................................................................... 13 

Results ........................................................................................................................................... 14 

Findings and conclusions .............................................................................................................. 15 

Oversowing, drilling, and cultivars in a previously taskforce treated paddock at Atacama ............. 15 

Aim ................................................................................................................................................ 15 

Method ......................................................................................................................................... 15 

Results ........................................................................................................................................... 16 

Findings and conclusions .............................................................................................................. 22 

Oversowing a solid CNG paddock sprayed with Taskforce at Atacama............................................ 22 

Aim ................................................................................................................................................ 22 

Method ......................................................................................................................................... 23 

Results ........................................................................................................................................... 26 

Findings and conclusions .............................................................................................................. 32 

Oversowing a scattered CNG paddock sprayed with Taskforce at Dunleavy ................................... 32 

Aim ................................................................................................................................................ 32 

Method ......................................................................................................................................... 32 

Results ........................................................................................................................................... 33 

Findings and conclusions .............................................................................................................. 35 

Oversowing Nassella Tussock with Glyphosate on Chris Jones Property ......................................... 37 

Results ........................................................................................................................................... 38 



3 
 

Findings and conclusions .............................................................................................................. 39 

Grass to Grass Drilling Chilean Needle Grass Hill paddocks ................................................................. 40 

Introduction .................................................................................................................................. 40 

Direct Drilling a scattered CNG paddock sprayed with Taskforce at Terry Marfell’s property ........ 40 

Aim ................................................................................................................................................ 40 

Method ......................................................................................................................................... 40 

Results ........................................................................................................................................... 41 

Findings and Conclusions .............................................................................................................. 42 

Grass to grass drilled solid CNG hill paddock left to reseed on McKee property ............................. 43 

Introduction .................................................................................................................................. 43 

Aim ................................................................................................................................................ 43 

Drone ............................................................................................................................................ 43 

Method ......................................................................................................................................... 44 

Results ........................................................................................................................................... 47 

Findings and conclusions .............................................................................................................. 49 

Single or double cropping and drilling of CNG hill ............................................................................ 52 

Direct drilling of scattered CNG paddock  with Glyphosate and single cropping on Terry Marfell’s 

property ............................................................................................................................................ 52 

Introduction .................................................................................................................................. 52 

Aim ................................................................................................................................................ 52 

Method ......................................................................................................................................... 52 

Results ........................................................................................................................................... 53 

Findings and conclusions .............................................................................................................. 57 

Double cropping followed by regrassing using different herbicides on Tim Struthers property ..... 59 

Aim ................................................................................................................................................ 59 

Method ......................................................................................................................................... 59 

Results ........................................................................................................................................... 62 

Drone ............................................................................................................................................ 66 

Findings and conclusion ................................................................................................................ 68 

Removing Chilean Needle Grass from Rows in Vineyards .................................................................... 69 

Introduction .................................................................................................................................. 69 

Constellation vineyard spot spraying CNG........................................................................................ 70 

Aim ................................................................................................................................................ 70 

Method ......................................................................................................................................... 70 

Results ........................................................................................................................................... 70 

Findings and conclusions .............................................................................................................. 71 



4 
 

Cultivating every second row to reduce Chilean needle infestation in Marlborough Vineyard ...... 71 

Aim ................................................................................................................................................ 71 

Method ......................................................................................................................................... 71 

Results ........................................................................................................................................... 73 

Findings and Conclusions .............................................................................................................. 75 

Cattle as a Chilean Needle Grass Transmission Risk ............................................................................. 76 

Introduction .................................................................................................................................. 76 

Aim ................................................................................................................................................ 77 

Method ......................................................................................................................................... 77 

Results ........................................................................................................................................... 77 

Findings and Conclusions .............................................................................................................. 78 

Chemical Topping of Chilean Needle Grass .......................................................................................... 78 

Introduction .................................................................................................................................. 78 

Chemical topping in a Constellation vineyard .................................................................................. 79 

Aim .................................................................................................................................................... 79 

Method ............................................................................................................................................. 79 

Results ............................................................................................................................................... 80 

Conclusions and findings................................................................................................................... 84 

Chemical topping on Atacama grazed hills ........................................................................................... 84 

Aim .................................................................................................................................................... 84 

Method ............................................................................................................................................. 84 

Results ............................................................................................................................................... 86 

Conclusions and findings................................................................................................................... 93 

Spot spraying Nassella tussock with Taskforce and Glyphosate .......................................................... 94 

Introduction .................................................................................................................................. 94 

Aim ................................................................................................................................................ 95 

Spot spraying of nassella tussock on Paul Kemp’s farm in Weld pass .............................................. 95 

Method ............................................................................................................................................. 95 

Results ........................................................................................................................................... 96 

Spot spraying nassella tussock on David Molineux’s property ......................................................... 98 

Method ......................................................................................................................................... 98 

Results ........................................................................................................................................... 99 

Findings and Conclusions ................................................................................................................ 103 

 

  



5 
 

Introduction 
Over the 3-year period of the EQ Biosecurity project we conducted a number of trials and farmer 

demonstrations around Blind River on grazing land on sheep and beef properties and on vineyards. 

We have presented our findings on these experiments so our collective knowledge is stored and we 

can all continue to go forward in our battle against these weed pests.     

We are truly indebted to the farmers that gave up their time, their land, and their ideas to carry out 

these trials and demonstrations.  Especially Tim Struthers who has made an amazing contribution to 

the on-farm trials.  As has Warwick Lissaman, the Chairman of the Chilean Needle Grass Action Group 

who is the glue that held it all together.   

We have been on a learning journey together in the hope of finding a way to 

“Farm your way out of Chilean Needle Grass and Nassella Tussock”. 

We hope that these findings are applicable to all those in a fight to keep their dry East Coast properties 

both within and outside the land affected by the Kaikoura Earthquake free from Chilean Needle Grass 

and Nassella Tussock.  

The goal of this work was to find ways to reduce the level of infestations of Chilean Needle Grass and 

Nassella Tussock and hopefully with time eradicate these pests from NZ.  

In this document you will find “A Best practise for Chilean needle grass” that summarises our findings, 

resources and collective knowledge for those that want to simply know the outcome of our work. 

For the rest of you we have provided the detail of all the individual trials that were conducted on 

farmers properties with a summary at the end of each trial that offers up findings and conclusions.  

Hopefully, the detail in the farm trials will give others the confidence to start their own little trial on 

their own property and start pushing back these weed pests.     

It takes a team 

Farmers participating in farm trials 

Tim Struthers 

Chris Jones, David Molineux, Matthew Gallop, Paul Kemp, Ryan Liu, Simon Bamford,  

Susan Boyd, Terry Marfell. 

Research 

Annette Litherland, Heather Collins, Marlborough District Council Staff 

EQ Biosecurity governance group 

Annette Litherland NZ Landcare Trust (project manager),  Edwin Massey NZ Wines, Janet Gregory NZ 

Landcare Trust, Jo Buckner NZ Landcare Trust, John Ladley Beef + Lamb NZ, Jono Underwood 

Marlborough District Council, Jim Herdman NZ Wines, Laurence Smith Environment Canterbury, 

Liam Falconer Marlborough District Council, Pauline Hickey NZ Landcare Trust, Richard Langley 

Environment Canterbury, Sophie Badland NZ Wines, Warwick Lissaman Farmer (chairman). 
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Best practise for Chilean Needle Grass by the EQ biosecurity project team 

 

CNG can have a substantial impact on your farm productivity 

Chilean Needle Grass (Nassella neesiana) (CNG) is a perennial long-lived, very hardy, tussock-forming 

grass that grows in dense clumps that thrives in dry east coast hill country especially on open northerly 

slopes. It is a tall grass, often standing out after grazing,  that produces elongated sharp needle-like 

aerial seeds that when mature attach to animals coats and can penetrate lips, skin and flesh causing 

harm to animals, downgrading and reducing the values of products, be it wool or meat.   In addition 

to aerial seeding (about 75% of seedbank) it also produce seed on stems and at the base of the plant.    

It can completely overrun pastures if not controlled.  It is unpalatable to stock, has low nutritive value 

and leads to substantial reductions in both stock carrying capacity and performance, especially over 

late spring and summer.  Due to the risk of stock carrying CNG seed to infest other farms, sheep can 

only be sold directly to the works all year round and for cattle from October to April. We found cattle 

are a lower risk of carrying CNG, but seed can still be found in their tails and in their faecal material.  

Feed cannot be sold from a CNG infested farm.  Farms with CNG are required to submit a management 

plan with the local council.   

Be kind to those with CNG 

Be rest assured, most people who have CNG on their farm face a significant burden, and despite this, 

are being great Kiwis and adhering to the rules to prevent its spread to others.  Many are also using 

best management practises to reduce the prevalence of CNG on their properties.  There is a lot of 

support from councils to help landowners with CNG. Support, kindness and understanding from the 

community is also very welcome. 

Avoid getting CNG in the first place 

To avoid getting CNG and/or other biosecurity risks create your own biosecurity plan and systems 

using the templates, our online biosecurity workshop and exemplars provided on our website.  The 

location of properties with CNG can be seen on the MDC website using smart maps.  A biosecurity 

conversation with people coming on to the property should be a practise you routinely adopt on your 

property.  Use our conversation check list to help establish this routine.  In addition, you should check 

people and stock for seeds and washdown machinery, equipment and vehicles moving onto your 

property and ideally when they leave.   Don't buy hay, stock feed, or crop and pasture seed from 

infested areas.  Understand the biology and threats posed by CNG by reading the material on our 

website.  

All dry east coast farms and vineyards should have at least one person on the farm that can identify 

CNG 
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If you farm on dry east coast hill country someone on the farm should know how to identify CNG and 

share this knowledge with the rest of the staff.  Identifying CNG early and taking prompt action is the 

most powerful and effective option.  Identifying CNG is easy to learn, both in flowering and vegetative 

stages, by using our identification.  Keep our poster displayed prominently on the farm or keep a link 

to our website containing the poster on your phone.  Early detection of CNG makes it much easier to 

eradicate. Keep an eye out for CNG along roadsides and on recreational land and report findings to 

your council.  

 

Small infestations are controlled by killing individual plants 

Individual CNG plants can be controlled by either spot spraying or grubbing before flowering. There is 

council support for control on farms outside the core areas with small infestations.  Helping to find 

these plants will make this support more effective.  The best time to look in a paddock is immediately 

after grazing because stock tend not to graze CNG, so keep an eye out when mustering stock.  When 

grubbing the plant, put it in a bag to destroy it because the plant may still contain basal seeds which 

can germinate when left lying in the paddock.  We have found that where numerous plants exist, and 

these have produced a significant seed bank, killing individual plants numbers can at best only hold 

but not reduce plant numbers.  Fence off small infestations while you are getting them under control 

so that seed is not spread around the farm.  

    

Controlling large infestations of CNG on pastoral land requires an integrated weed management 

plan and changes to the farm system 

An integrated weed control plan for CNG includes controlling aerial seeding by chemical topping with 

low rates of glyphosate (0.5-1/ha) the year before a regrassing/cropping programme starts.  The 

regrassing program begins in spring with blanket application of herbicides, followed by a summer 

fallow, and then drilling or oversowing in autumn crops or forages in synchrony with autumn rains. 

Systems used include direct grass to grass regrassing or via single and double cropping sequences 

followed by sowing a permanent sward.  All options have been used successfully.   The plan should 

also include increased fertiliser inputs, subdivision and if needed new stock water systems.   

Taskforce herbicide can be used once in this process, ideally just before the final regrassing.  Taskforce 

(TF) has a long residual activity, for up to a year, against both germinating CNG, NT and low fertility 

grasses and sub clover.  TF should never be used without following up by sowing with TF resilient 

forages (e.g. Plantain, lucerne, chicory, brassicas, oats).  In the absence of this sowing, the sward will 

remain very open and vulnerable to reinfestation by weeds and in the long term, CNG or NT.  

Combining these TF resilient forages with dryland resilient forages such as cocksfoot and clovers (sub 
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and annual) and then allowing natural reseeding to occur can produce high quality, profitable swards 

that are competitive against CNG.   

Direct drilling is preferred over cultivation on CNG infested hills because of the reduced risk of 

sediment runoff, improved retention of organic matter and reduced risk of bringing viable CNG seeds 

to the surface.  In this project slopes of up to 20 degrees have been successfully direct drilled and 

these areas can be identified using slope maps.   In steeper paddocks or steep parts of paddocks spring 

blanket applications of herbicide by helicopter or more selectively by drone followed by a summer 

fallow and then autumn oversowing can be successful but is more challenging.  Reseeding of the new 

pasture to build plant density is important.  

Reducing CNG plant numbers in established large infestations is a long-term process due to the 

seedbank and will need to be repeated over time.  It is important that the plan includes changes in the 

farm system that integrates both the improved pastures with more profitable farming systems (egg 

finishing bulls, winter grazing of dairy cows, lamb finishing).  It is necessary to understand the key 

components involved in the regrassing process so you can combine them in a successful plan tailored 

for your own farm.  So please learn about these key components by coming to our field days or visit 

website for further information.   

Controlling large infestations on viticulture land can be done through regrassing 

Taskforce cannot be used on vineyards or on land where vineyards are planned because residual 

activity can still be detected in grapes many years later. As an alternative for densely infested 

vineyards, the seed banks can be reduced by hard mowing of CNG just as it runs to seed around 

November and this suppresses aerial seeding. In more scattered infestations CNG that are s mowed 

may seed also via low lying seed heads that creep along the ground.   A regrassing programme can be 

implemented by spraying out every second row with multiple glyphosate applications until autumn, 

when the row is direct drilled with a new grass such as Nui ryegrass and by the following spring the 

sward is sufficiently established for mowing to recommence.  This is effective at greatly reducing CNG 

plant numbers.  During this process, all the machinery travels up and down the other second row.  

Once the new sward is established the procedure can be repeated on the remaining row and traffic 

can start on the newly grassed row.   
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Climatic conditions 
 

The farmer demonstrations and trials took place large from 2018 through to 2020.   Extreme summer 

dry and onset of autumn rains are hugely impactful in determining the success or failure of various 

studies reported here.  We used Blenheim climate data to give an overall picture of the seasons but 

many of our sites would have been drier than Blenheim.  
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Impact of use of Taskforce alone on CNG plant numbers  
 

Introduction 

Taskforce (TF) is an herbicide originally used in Australia, which contains Flupropanate, and kills many 

grasses including CNG and NT.  Flupropanate after being washed into the soil, is taken up by the roots 

and the plant is killed.  Its kill rate is therefore dependent on climate, soil and plant factors.  It may 

take 2-12 months before plant death is achieved.   But TF has the advantage of having residual activity 

for as long as it remains in the soil and may continue to kill CNG for up to 2 years.  Though this period 

of residual activity is often much shorter depending on soil type and climatic condition, particularly in 

New Zealand.   

TF also kills other low fertility grasses and beneficial species such as subclover.  This leaves the swards 

open and potentially vulnerable to reinfestation from CNG seed bank. Regulations required TF to be 

only be used as an aerial blanket application on the same block no more frequently than once every 5 

years, though it can be used annually if boom sprayed. TF also has a 4-month stock withholding period 

to consider.  

 

Impact of use of Taskforce alone on CNG plant numbers at Omaka 
 

Aim 

• To determine if a single application of TF can reduce CNG plant numbers 

Method 

It was hoped at Omaka that following the killing of CNG by spot spraying, the residual activity of a 

blanket TF application would also subsequently kill all germinating CNG seedlings over an extended 

period.  It was not clear whether a single TF application would result in permanent CNG control in this 

moderate infestation.  

Chilean needle grass was discovered on private property in Omaka in December 2016.  This is a low 

productive area, with low fertility and 670 mm average annual rainfall and is unirrigated.  The property 

is being held for commercial building developments.  In the meantime, this area is being used as a 

grazing block. Previously this property has been used as a carpark for the Omaka air show. When 

Council found CNG on this property processes were put in place to ensure CNG was not moved from 

the property during the air show. This included excluding all large areas of heavy infestation from 

being used as carparking and covering all known plants with bark to ensure no dirt was picked up by 

the vehicles.  

All CNG was spot sprayed in December 2016 with TF and Roundup (GLY).  In January 2017, the whole 

paddocks were boom sprayed with 3L/ha TF.   The area was not resowed after spraying.  The area has 

had follow up spot spraying with TF+GLY twice a year, every year, in November and December.   The 

treated area is grazed by lambs and cattle owned by a grazier.  Lambs are going directly to the works 

as per required CNG protocols.  

Results 

The remaining pasture is relatively poor after the spray application leaving many open areas.  After 3 

years there has been a significant increase in CNG numbers (see below) fuelled by the original 
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seedbank.  This shows that a single TF application even in the face of only a moderate CNG infestation, 

by itself will not control a CNG infestation.  

Table.  Chilean Needle Grass numbers 

 
 

2016 2017 2018 2019 

CNG plant numbers 3000+ 57 32 2050 

 

A soil test was taken 1.3 years after the TF application showed that flupropanate levels were 0.51 

mg/kg, and this was pleasingly long.  

As numbers of CNG have increased over time discussions have been held with the owner and grazier 

on the on the possibility of resowing the paddock via a winter crop and then regrassing into more CNG 

competitive species that are also TF resilient.  This would hopefully lead to less open areas for CNG to 

reinfest.   Cropping opens the possibility of multiple herbicides or even grass specific sprays (for 

lucerne) that keep the CNG in check over time.  However, this has been ruled out by the grazier due 

to the more intensive grazing required and the lack of stock handling facilities on site.    

  Figure.  Location of CNG infestations that were controlled by contractors from 2014 to 2019. 

 

 

Findings and Conclusions 

• A single blanket spraying with TF+GLY will in the short-term reduce CNG plant numbers but 

after 3 years CNG plant numbers return fuelled by the seedbank and open pastures.   

• TF, by itself, will not reduce CNG infestations to low levels.   
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• An integrated weed management plan must be used to reduce CNG. 

 

Grass to Grass Oversowing Chilean Needle Grass hill paddocks 
 

Introduction 

 

Blanket spraying with TF in the absence of resowing, where TF susceptible species dominate result in 

a drop in dry matter production, leaves open areas that are prone to erosion and subsequent weed 

ingression.  The sward can remain open for more than a year and these open areas over time become 

reinfested with CNG.  

Pasture species are less affected by residual TF activity if sown after 100mm of rain has fallen.    In 

addition, some pasture species have been found to be more TF resilient both in TF treated soil and for 

some even when sprayed directly with TF.  From most to least resilient these species include plantain, 

white clover, tall fescue, chicory, lucerne, perennial ryegrasses and cocksfoot (Lamoureaux, et al. 

2018).  Crops such barley and kale are also resilient.  Many weeds, particularly flat weeds, also TF 

resilient.  Grasses, particularly low fertility species  and subclover are very susceptible to TF.  So it is 

recommended that when using a blanket TF application on an area dominated by low fertility the grass 

species and subclover the paddock should be resown with TF resilient species after 100 mm of rain 

has fallen.   

In dry climates the TF protocol that is most appropriate is a November TF+GLY blanket application, 

followed a summer fallow another GLY spray in February/March then an autumn sowing.  

Alternatively, a January/February TF+ GLY application can be used though this is risker because 100 

mm of rain may not fall before sowing in autumn.  TF also has a 4-month stock withholding period to 

consider.  

Most of the CNG dense infested areas in Marlborough area is on hills, greatest on Northerly facing, 

dry slopes.  In Marlborough many of these hills are owned by sheep and beef farmers or vineyard 

operators.  The vineyard operators either don’t graze the hills (more hassle than it is worth) or offer 

the grazing to graziers who use the grazing intermittently, predominantly over winter to finish lambs 

or cattle.   

Over spring and summer CNG is a poor-quality feed so even if stock are present, they avoid grazing it.  

For at least 6 months (and arguably most of the year) CNG is not a finishing feed.  Grazing CNG pastures 

is also challenging because cattle grazing from October to April and for sheep all year round can only 

be sold directly to the works.   So often around vineyards the CNG hill pastures are either not grazed 

or poorly grazed.  Even on sheep and beef pastures farmers avoid grazing densely infested CNG swards 

over spring and summer.  As a result, plentiful seeding of CNG occurs.  CNG’s spiral seed head drives 

its seed into the ground which ensures its survival on dry slopes.  The paddocks usually have very low 

fertility and CNG out competes other species especially on the dry northerly slopes and dense CNG 

dominated swards ensue.    

Most of these hills commonly have paddocks or parts of paddocks that get a tractor over it and other 

areas that cannot.   Drilling seed is always preferred where possible as germination and establishment 

rates are greater and more reliable.   But in steeper areas the only option is to broadcast seed by 

helicopter and this is called oversowing.  It is difficult to justify fertilising CNG so most of these areas 
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have very low soil fertility.  Improving soil fertility is key to improving the competitiveness of the any 

sown species to CNG.  This project included some trials on oversowing CNG infested slopes.  

Oversowing seed on to hills in dry environments such as Marlborough is challenging.  It can only be 

attempted in autumn, and sowing needs to be synchronised with adequate soil moisture enhanced 

from a summer fallow, autumn rainfall, and favourable soil temperatures.   In addition, success 

requires the right amount of open ground for seed to get to the soil surface and but enough mulch to 

keep the seed moist after sowing.  Ideally stock are used to trample the seed into the soil after sowing, 

which is often difficult on vineyard hills when stock are not available.   

Seed germination from oversowing is poor and sowing rates need to be adjusted upwards.   The ideal 

oversowing cultivar would be one that germinated quickly (aid to synchronisation with rainfall) and 

easily on the soil surface on dry northerly faces, be competitive with CNG (e.g. cocksfoot), reseed 

easily (ego plantain),  or allow the ongoing use of grass specific sprays to control CNG (e.g. lucerne).  

And in many instances the cultivars would need to be resilient to TF.  It is important to identify 

alternative legumes as subclover the legume of choice on these northerly faces is very susceptible to 

TF.   We attempted to identify which of the TF resilient forages meet these ideal characteristics of an 

oversowing cultivar.  

Often oversown improved forage cultivars are out competed by the returning resident seedbank.  But 

TF can be used to suppress the resident CNG and other low fertility grasses thereby reducing the 

competition with sown species and improving their establishment. The improved species can then be 

allowed to seed the following autumn and build plant numbers.  Alternatively, in TF treated swards 

where the swards remain open, other species could still be “topped up” by additional oversowing 

without herbicide in the second year while TF is still suppressing CNG and low fertility grasses.  

Aims 

• To determine which forage cultivars are resilient to TF and best suited to oversowing on dry 

Marlborough hill country  

• To determine if CNG on uncultivable hill country can be controlled using a blanket TF 

application followed by oversowing with TF resilient forages in a single grass to grass system. 

Oversowing lucerne in autumn in small plots at Van Ashe property 

 

Aim 

• To establish if lucerne is Taskforce resilient 

Method 

Small plot trials were undertaken by AgResearch to determine the resilience of various cultivars to TF 

following autumn oversowing on dry hill country (Lamoureaux, et al. 2018).    As part of this study 

at Van Ashes property the CNG Action group included some plots of fertilised autumn oversown 

lucerne.  Lucerne is not commonly sown in autumn.  Plots were set up with or without Taskforce 

treatment.   

On 29 January 2016 the plot was treated with Weed master TS540 (540g/L Glyphosate) at 2.7L/ha + 

Taskforce (3L/ha) or just Weedmaster followed by a second spray on all plots of Weed master (4L/ha) 

on 13 March 2016.  Plots were irrigated at the end of March to meet the 100 mm of rainfall before 

sowing.  Plots of lucerne were sown with fertiliser on 29 March 2017 following a scarifying rake to 

ensure seed would have good contact with soil.   
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Plots were visually assessed for ground cover and measured for yield using lucerne height to mass 

(Lincoln University) calibration stick in November 2017.  Data was analysed using JASP software.   

Results  

Lucerne was successfully established on the plots by oversowing in autumn in both the l and taskforce 

treated plots.   See photos of plots from November 2017. 

 

Round up only      Taskforce + Roundup 

Height estimated yield of lucerne was similar for control (3600 

kgDM/ha and TF treated plots (2600 kgDM/ha).  The TF plots had 

a greater (P<0.05) weed ground cover (see Figure below). 

Tim Struthers also sprayed his lucerne paddock with 2L/ha 

Taskforce.  He left a strip untreated.  There was a visual check in 

the lucerne, but it recovered and the CNG was successfully 

removed from his paddock.  Lucerne is confirmed as TF resilient 

species and can be sown in autumn if the right soil temperature 

and moisture conditions occur.  

 

 

 

CNG dying out after spraying with 

2L/ha TF                   directly over 

lucerne on Tim Struthers property 
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Findings and conclusions 

 

• Lucerne is a TF resilient forage 
 

Oversowing, drilling, and cultivars in a previously taskforce treated paddock at Atacama  

 

Aim 

• To compare drilling and oversowing on plant establishment.   

• To identify new forage cultivars that can be oversown into TF treated swards 

• To determine if subsequent “top up” oversowing could be used to increase plant numbers in 

oversown TF treated swards.  

Method 

This hill country paddock in an Atacama vineyard was treated with Taskforce 3L/ha by helicopter on 2 

Feb 2017 and then the whole paddock was oversown (for full description see more next section).  A 

year later the paddock still had had a lot of bare ground and TF seemed to be still active and this leant 

itself to supplemental oversowing without spray to enhance sward density.  

Twelve strips of approximately 50 m long and 2 m wide were pegged out going across the slope.  Eight 

strips were on the flat easy land with 4 being direct drilled and 4 being oversown and the 4 strips on 

the hill (approximately 30-degree slope) were oversown.  The seed was drilled by a commercial 

operator.  Oversown seed was hand broadcast.  

On 29 March 2018, the strips were sown directly into existing pasture with one of 4 cultivars namely 

Force 10 lucerne; Kainui Cocksfoot; Phalaris; and Sulla.  Cocksfoot and Phalaris were sown with Seaton 

Park Sub clover.  Seed sowing rates were increased by 30% for oversown plots (see Table below).   Sulla 

was inoculated with easy Rhizobia and rhizobium protecting agent following recommended practises.  

No stock were used to trample in seed as there were no stock on the farm at the time.    

Table:  Seed sowing rates.  

 Sowing rate of seed (kg/ha) 

 Lucerne Sulla Cocksfoot Phalaris 

Drilled 10 10 8 CF + 4 SC 11 P 5.4 SC 

Oversown 13 13 10.4 CF +5 SC 14.6 P +7 

 

The surplus sulla seed was taken and oversown directly, on the same day, over existing pasture on an 

easy and hill site on a farm nearby which had no previous TF spray history. Seeding rate was not 

recorded.  This site was grazed as part of normal farm practise.  

 A strip at this site was later over sprayed with Taskforce with no noticeable effect on the vigour of 

sulla plants.  

Plant counts were taken 8 May 2018 where cocksfoot, lucerne and sulla had germinated and again 

July 2018 when grass plants were big enough to count.  However, no Phalaris plants could be identified 

on the hill oversowing. 
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On 8 May 2018, a 75 mm soil sample was taken across the site and it was sent to Hills Laboratory for 

testing on 8 May 2018.  The Flupropanate levels 1.3 years after TF treatment was very low at 0.067 

mg/kg so the seed sown should not have been affected by TF residual activity. 

Data were statistically analysed using ANOVA analysis using JASP software.  

 

Results 

On the flat/easy site plant numbers were 38% higher 

in drilled compared to oversown (106 plants/m2 vs 

66 plants/m2 P<0.01) despite the 30% increase in 

initial oversowing sowing rate (P<0.01).   Phalaris 

and Sulla established better than cocksfoot and 

lucerne was the poorest (P<0.001).   Sulla was the 

only cultivar to produce significant plant numbers 

when oversown on the hill (see Table below).  

Phalaris could not be identified on the hill.  

Oversowing on the hill compared to easy terrain 

reduced plant numbers by 56%.  

 

Lucerne oversown on 28 March 2018 

contributing to filling gaps on 11 December 2018  

Table.  Plant establishment density (plants/m2) of sown plants May/July 2018 following the March 

2018 sowing at Atacama.  

Cultivar 
  

Atacama Struthers 

Easy Terrain Hill Easy Hill 

Drilled Oversown Average Oversown Oversown Oversown 

Cocksfoot 97 26 62 1   

Lucerne 32 11 22 4   

Sulla 173 124 142 50 163 43 

Phalaris 138 126 133 ?   

Average  106 70 87 31   

 

After germination, the grasses merged with the existing swards, especially with Cocksfoot which was 

in the original seed sowing for the whole paddock.   The autumn sown lucerne establishment plant 

numbers were initially disappointing but lucerne underwent a second germination in spring and by 26 

September 19 lucerne was making a 26% contribution to ground cover in drilled strips and 16% in both 

easy and hill oversown strips (see Figure Below).  Plants in both oversown and drilled lucerne strips 

persisted and could be easily seen in Feb20.  Over the dry summer of 2020 the lucerne plants were 

the only green vegetation in the paddock.  A count of plant numbers in Sept 20 showed that lucerne 

plant density had more than doubled and was 5x higher on the oversown hill.  A few sulla plants 

persisted on the easy terrain (see Table below). 

Table.  Lucerne and sulla plants persisting (plants/m2) in September 20 following the March 2018 

sowing at Atacama.  
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Cultivar 
  

Atacama 

Easy Terrain Hill 

Drilled Oversown Average Oversown 

Lucerne 81 25  21 

Sulla 36 12  na 

 

 

 

 

Drilled cocksfoot on easy section of paddock dominated by flat weeds 10 July 2018 
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Figure.  Spring ground cover following autumn top off with lucerne sown in 
autumn into a padodck oversown a year earlier.  
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Sulla 

The drilled sulla grew very well, flowered, set seed.  It 

was grazed over the winter by dairy cattle and not many 

seeded plants persisted.  After the initial grazing, the 

plants began growing along the ground rather than 

upright.  

Sulla was the fasted plant to germinate and the initial 

germination and establishment of oversown sulla was 

excellent.   

 

 

Sulla germinating rapidly and easily after over sowing 

 

 

 Drilled sulla at Atacama 22 August 18 
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Drilled healthy sulla 17 July 2018Drilled sulla 27 

September 2018.  Outperforming all other drilled 

forages.  

Oversown and drilled sulla flowering 31 October 2018.   

Weeds also flowering on flatter area of paddock.         Sulla reseeded well under the existing bushes 

13 March 2019.   

 

Sulla selectively and hard grazed by dairy cows over winter 2019 at Atacama 
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This also occurred on the Struthers site down the road, though 

this site had much higher initial plant numbers and a 

proportion of these persisted.  They have gone one to 

contribute significantly to ground cover for 2.5 years so far 

(See Figure Below).  At this site we also sprayed TF over the 

top of sulla bushes and didn’t observe any adverse effects, 

though we want to do this again.   

 

 

Oversown Sulla at Tim Struthers on 5 October 2018  

 

Sulla (right) in September 2020 on Tim Struthers 

At the time we thought the small oversown seedlings were 

being affected by frost or by TF in the top few centimeters of 

the soil.   The next year, we included sulla in an oversowing mix 

on GLY sprayed hillside in a frost-free environment and again 

there was reasonable germination followed by the same 

yellowing and dying of seedlings.   

We have observed the same affect in seedlings under self-seeding 

bushes (see photo to the right)   
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We did set up some plots on Constellation vineyard where dense CNG was sprayed with either TF+GLY 

or GLY only and then oversowed with sulla.  Unfortunately, the CNG was so dense (see photo right) 

and there were no stock to graze the plots and the CNG didn’t break down and the seed failed to get 

to the surface and establish.    

 

   

 

 

Drilled sulla is unaffected and grows well.    We hypothesised 

the inoculant dies on the oversown seed and in self seeding 

seed has no inoculant.   We believe that this dying of sulla 

seedlings is probably the major cause of poor persistence of 

sulla, given that it strikes readily both after natural flowering 

and oversowing.  Another farmer in the district reports the 

same issue with Sulla persisting for either 1.5 or 2 years depending on when sown.      

Sulla, has a high tannin content which protects the protein from breakdown in the rumen and is a high 

quality feed and achieves some of the highest animal production performance of any forage (e.g. 

400g/d liveweight gain in lambs), especially in immune challenged stock, tail end stock that require 

extra protein such as dairy cows.  Sulla is an ideal forage for quicky finishing stock for the works, 

especially tail end lambs that are cheap to buy and it grows well in the Marlborough environment.  It 

performs best under long grazing intervals and the sulla bushes can be left ungrazed for lengthy 

intervals without loss of feed quality and all these traits would fit very well with both vineyard grazing 

patterns and on drought prone sheep and beef properties.  We were unable to solve the issue of dying 

seedlings within the duration of this project but highly recommend that this be examined further.  
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Findings and conclusions 

 

• Oversowing without herbicide can be used to “top up” TF treated paddocks  

• Much higher seeding rates would be needed to achieve the same plant numbers as drilling 

• Lucerne can be established by oversowing in autumn though many of these plants seemed to 

establish in spring.  Once established the lucerne persists.  

• Sulla would be a great candidate for oversowing if the issue around seedling death could be 

solved 

Oversowing a solid CNG paddock sprayed with Taskforce at Atacama 

 

Aim 

• To determine if TF blanket spray application coupled with oversowing TF-resilient forages can 

result in a high quality CNG competitive sward 
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Figure.  Ground cover in spring 2019 and 2020 following oversowing Sulla in March 18 

on two slope classes at Tim Struthers property.  
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Method 

This site was chosen because it was the driest 

and most challenging area within the Blind River 

area, and it was a roadside paddock associated 

with a vineyard.  “If it could work at Atacama it 

could work anywhere”.  

 

 

 

 

     

       Solid Chilean needle grass paddock before started 

This site was a 6-ha area of uncultivatable, north facing low 

fertility (pH 5.9; Olsen P 8; Ca 6; Sulphate S 2) slope with a 

dense infestation of CNG.   On 2 February 2017 the part of 

the paddock that was facing the road was sprayed with 

Taskforce @3 L/ha and Roundup @4L/ha by helicopter and 

750 kg/ha Optimise Gypsum (Calcium Sulphate) was applied.   

 

        

 

 

 Fertiliser and seed being applied 

It was a dry summer and autumn rains were 

delayed so seed was not oversown until 5 May.  

Seed was applied by helicopter along with 200 

kg/ha of Sulphur Super.  No stock were available 

to trample the seed into the sward.  The winter 

that followed was normal, the spring was drier 

than normal, and the summer was wet (see 

climate conditions section).  Droughts occurred 

summers of 2019 and 2020.   

Taskforce applied 17 February 2017 
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Seed being applied 5 May 2017 

The seed mix was  Megatas Cocksfoot 3kg/ha, Cefalu Arrowleaf Clover (annual clover), 3kg/ha; Seaton 

Park Sub Clover, 5kg/ha; 10kg Hercules Plantain1.7kg/ha; Herbivore Chicory 0.8 kg/ha; AR1 Alto 

Ryegrass (diploid perennial) 8 kg/ha.  

On November 2017 a soil test was taken (pH 5.7; Olsen P 12; Ca 8; Sulphate 27).  On 28 March18 

Molybdenum (300g) super was applied by truck at 200 kg/ha.   On 29 March 2018 200 kg/ha of Moly 

Super was applied to the site.   The soil test was repeated in May 2019 pH 5.8; Olsen P 11; Ca 7; 

Sulphate 7) 

 

 
Solid CNG paddock in late spring 2017                    
   
 
 
 
 
 
 
 
 
 
 

There was ongoing contamination of CNG from a few patches that had missed the initial spraying. 

Though these gave a very good visual comparison of the “before” and “after paddock”. 
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The trial area was grazed by sheep along with 

the rest of the heavily infested CNG paddock.  

From May 2018 the trial area was fenced 

separately.  The paddock was intermittently 

hard grazed by sheep up to July 2018 and then 

spelled due to a change in vineyard ownership 

and a major refencing programme was 

undertaken on the property before livestock 

returned.   From autumn 2019 the paddock 

was grazed by the grazier with predominantly 

cattle. We were unable to collect grazing 

information from the grazier.  

Missed patch of CNG, ungrazed by stock alongside                         

well grazed regrassed paddock at establishment 

(above) and a year later (below) 

Each spring (2017,2018, 2019, 2020) 

percentage ground cover was visually 

assessed in the paddock in approximately 17 

quadrats along two fixed transects running 

down the slope representative of both hill 

and easy section in the paddocks.   Regular 

photographs were taken of the paddock.  

 

 
Visual cover assessment October 2017  
    
 
 
 
 
        Annual Clover flowering Jan 18 
 
 
In November each year contractors recorded the number of CNG plants found in the paddock.  
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On 9 May 2018 a soil sample was collected from the site and sent to Hills Laboratory for testing for 
Flupropanate. 
 
Costs of the regrassing process was collected.  
 

Results 

A soil sample was collected to measure flupropanate on 9 

May 2018, 1.3 years after the TF application and the 

flupropanate level was only 0.067 mg/kg.  In May 2019 soil 

fertility was still low but had risen to Olsen P 11 ug/ml, Ca 7, 

M 51, sulphate 7 ug/g).   

 
In the spring following the late autumn oversowing only 28% 
of the ground cover was composed of sown species and this 
was largely the TF resilient plantain with some chicory, a little 
ryegrass and some cocksfoot (which was initially included in 
low fertility grasses) (see graph below).  The remainder 
ground cover was largely bare ground, dead material and flat 
weeds. There was no sign of subclover which is highly 
susceptible to TF.  This openness and weed infestation is a 
common feature of TF spraying on CNG dry hill country. 
 
 
           Paddock establishment in October 2017 
 
 
Wet summer helped establishment.  Paddock in January 2018 
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Existing plant density (plants/m2) from May 2017 sowing in May-July 2019 

Cultivar Easy Hill 

Old plantain 62 61 

New plantain 0 89 

Chicory 16 6 

Old flat weeds 69 38 

New flat weeds 69 31 

Cocksfoot 12 2 

Ryegrass 19 9 

Other Grass 0 18 

Legume 6 5 

Average 253 260 

 

Reseeding plantain 21 August 2018 

 

New plantain plants 11 December 2018 

 

 

 

 

By spring in 2019 the paddock contained 40% ground cover of the sown species with plantain making 

the largest contribution though CF was also increasing (see Figure below).   

In autumn 2018 and 2019 the paddock was 

allowed to reseed.  Taking plant counts after 

the autumn 2019 reseeding showed new 

plants recruitment especially for plantain 

Plant numbers were similar on hill and easy 

terrain.  Flat weeds were a major issue on the 

easier country and their dense covering 

inhibited the plantain reseeding.  

 

 

 

 

Paddock reseeding 11 December 2018 (along with 

CNG patch) 
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By May 2018 TF levels in the soil were low but the sward remained open.  In autumn 2019 the clovers 

started to germinate, cocksfoot became an increasing component of the sward and plantain plant 

numbers fell.  By spring 2020 a highly productive sward containing a lot of clover and few flat weeds 

and low CNG plant numbers had been established (See ground cover figures below). 

 

 

Dairy cows grazing paddock 19 August 2019                                            Paddock 30 September 2020 
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Costs 
 

Date Description $/ha 

2 Feb 2017 Taskforce 3L/ha Provided by MDC  
Helicopter spray and fertiliser 333 
Optimise Gypson 750 kg/ha 272 

5 May 2017 Sulphur Super 200 kg/ha 83 
Helicopter spread fert and seed 213 
Seed  250 

29Mar 2018 Moly Superphosphate 200 kg/ha 82 
Transport and spread fertiliser  79 

Total  1233 
1 Aug 2018 Fencing paddock 1000 

 
 
CNG plants numbers 
 
Apart from where the spray missed in October 2017 there were no obvious CNG plants along the 2 
transects at any time up to September 2020 in treated area of paddock compared.  Initial 
measurements found 120 CNG clumps/plants along the transect in untreated area of paddock.   
 
However, in November each year when MDC staff looked over the whole paddock for CNG plants and 
recorded and spot sprayed them, they found many CNG plants/clumps.  Numbers were 74, 3893 and 
>10,000 plants in 2017, 2018, 2019 respectively (see Figure below).  Note in 2019 these CNG plants 
were associated with spraying the original missed patches (see in photos below) but there were also 
scattered CNG plants across the paddocks including infestations in the under-runners.  
 
 
 
Treated vs spots missing initial Task force spraying.  CNG is on the right of each picture 

  
  

November 17                      January 18  
 
CNG plants identified and spot sprayed 
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Figure.  CNG plant recordings over years at Atacama Trial site by MDC staff
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Findings and conclusions 
 

• A highly productive forage can be developed in the presence of TF by oversowing and 

allowing the high-quality forages to seed and build up plant numbers.   

• The sward was not effective at suppressing CNG because of the relatively low cocksfoot 

ground cover, the resident seed bank and contamination existing areas of CNG from within 

the paddock.    

Oversowing a scattered CNG paddock sprayed with Taskforce at Dunleavy   
 

Aim 

• To determine impact on CNG plant numbers of spraying with Taskforce and Roundup, fertiliser 

and oversowing with TF resilient forages   

Method 

This site on the Dunleavy vineyard in Blind River is a core CNG property.  The paddock is steep hill 

country attached to a vineyard which is grazed by a grazier.  This paddock had a blanket application of 

TF 6 June 2014 without sowing any additional forages.   The pasture is open and despite annual spot 

spraying of CNG plants, the CNG has progressively returned to the sward to such an extent that in 

parts of the paddock it has become progressively impractical to spot spray.   Some areas on the 

Northerly faces have been densely spot sprayed over several years.  There were concerns that TF may 

have accumulated at these sites.   

Approximately 25% of the paddock had a grass fire over on 22 March 2020.  

This site is a 24 ha area of uncultivatable, east (damp) and west (dry) facing hill country with low 

fertility (pH 5.8; Olsen P 6; Ca 8.1 ; Sulphate S 2, 14 October 2019) slope ranging between scattered to 

dense infestation of CNG.    

The paddock bounds onto a vineyard and the vineyard has only an average 10 m headlands between 

the paddock and the vines.  TF has a very long residual activity in vines and therefore cannot be used 

or contaminate the vineyard. 

On 11 December 2019, in still conditions in the morning,  the paddock was sprayed with Taskforce 

@2.9 L/ha and Roundup Ultra max (glyphosate 570 g/L) @3.75/ha by helicopter (rates slightly lower 

than planned because paddock size increased from 20 to 24 ha).  This was later than planned due to 

strong equinox winds. At the same time as spraying, 250 kg/ha of Super 10 (0:7.2:10:8.4) was applied.   

The helicopter sprayed 10 m back from the paddock/vineyard boundary and there was no 

contamination of the vineyard.  

It was a dry summer and autumn rains were delayed (see climate data) so seed was not oversown 

until 21 April 2020 and significant rain didn’t occur until May and soil moisture didn’t rise to capacity 

until June 2020.  Because it was very dry a pre-seed spray of Roundup was not needed.  Due to 

equipment breakdowns 150 kg/ha crop zeal 20 N was not applied until 8 May 20.    A transect 

containing both northerly and southerly faces was hand sown with flaxbourne lucerne (12.5/ha) on 1 

May 2020.   No stock were available to trample the seed into the sward.   
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The seed mix was  Cocksfoot @ 8 kg per ha; Plantain @ 2 kg per ha; Bindoon sub clover @ 3 kg per ha;  

Woogenullup sub clover @ 2 kg per ha; Chicory @ 1.5 kg per ha; Sheep Burnett @ 3 kg per ha.  Arrow 

leaf clover @3kg/ha.   

Measurements 
 
Each spring percentage ground cover will be visually assessed within circular quadrats in the paddock 
along two transects identified by wooden pegs on either Northerly or Southerly faces.  Two transects 
where lucerne has been oversown were identified with waratahs and will be assessed for ground 
cover.  Regular photographs were taken of the paddock.  
 
Stock grazing days, types along with pre and post grazing herbage mass and eye assessed % dead, 

Green Grass and % clover/edible weed are being recorded going forward.  

On 26 August 2020 (259 days since TF treatment) a 75 mm sore corer was used to collected bulk soil 

samples at 2 meter spacing from Northerly faces treated with TF on bare Northerly, normal North, 

Southerly faces and these were sent to Hills laboratory for measurement of fluropropanate and hot 

water carbon.    Soil was also collected from a nearby Northerly slope with no history of TF treatment 

and this was tested for hot water carbon (indicator of microbial activity).  

Data was analyzed using ANOVA analysis using JASP software. 

Costs to date 

 

Date Description $/ha 

11 Dec 2019 Taskforce 2.9L/ha Provided by MDC  
Roundup 3.75L/ha 45 
Helicopter spray 104 
300 kg/ha Super10 112 
Helicopter spread fertiliser 104 

21 April 20 Cropzeal 20 N 99 
Helicopter spread fert and seed 76 
Seed  238 
Transport fertiliser 14 

Total  793 

 

Results 

 
It is early days for this paddock.  Very little of the sown species were found in August 2020 (see Figure 
below).  It is showing some of the characteristic proliferation of flat weeds characteristic of TF 
treatment.  However, the amount of grass retained post TF especially on the Eastly face is unusual as 
is the absence of bare ground compared to the West face (<P<0.001).  There are more flat weeds on 
North compared to South slopes.   Sometimes the impact of TF is delayed due to low rainfall.    
 
 A grass (currently unknown but thought to be Rip Gut Brome is predominantly growing on the Eastly 
face and appears resilient to Taskforce.   The paddock has a surprisingly dense grass cover.  There are 
also a prominent weed growing on the slopes.  
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Eastly slope 25 August 2020 showing dense grass cover. Unidentified dense weed coverage in August 
20 in parts of the paddock 
 

 
Some of the Northerly slopes are showing expected bare ground and flat weed growth characteristic 
of TF spray. 
 
The soil tests did show significant TF levels in the soil particularly in the open northerly slopes (see 
Table below).  There was no consistent impact of TF on soil microbial activity (See Table below).  It 
was surprising to see the higher fertility on the drier Westerly compared to the wetter Easterly slope.  
The Olsen P in October 2019 was 6 on both slopes.  The potassium levels on these slopes is very high.  
 
Table.  Soil TF levels, soil microbial activity and fertility on North and South faces with bare areas, 
dense vegetation one year after TF treatment  
 

Description Open north 
 +TF 

Closed north  
 +TF 

Closed North  
-TF 

Closed South  
+TF 

Flupropanate mg/kg soil 0.67 0.4  0.23 
Hot water carbon 1308 1715 1623 1370 
pH  5.6  5.6 
Olsen P mg/L  16  8 
Potassium me/100g  1.71  0.94 
Calcium me/100g  9.0  6.1 
Magnesium me/100g  3.06  2.21 
CEC me/100g  20  16 
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 At sowing May 2020      Paddock 25 September 2020  
 
 

Findings and conclusions 

 

• This is early days for this demonstration. 

• The return of large amounts of grass is unusual and it is concerning that the grass may be rip 

gut Brome. 
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Oversowing Nassella Tussock with Glyphosate on Chris Jones Property 

  
Introduction 

Nassella Tussock (NT), like CNG, occupies an ecological niche on low dry, open hill country.  In this 

environment if uncontrolled it flowers prolifically, and seeds are spread by wind.  It can take over and 

completely dominate pastures. Councils require that all nassella tussock plants are spot sprayed or 

grubbed before flowering.  This is control is carried out by the farmer or more commonly by paid 

contractors.  Some farmers are spending up to $80,000 a year on NT control.  AgResearch trials have 

shown that both small (missed seeing) and very large nassella tussocks (in places not commonly 

visited) are missed during spot spraying.  

This means that spot spraying can only drop numbers of plants up to an equilibrium and not eradicate 

NT.  This could be dropped further via the introduction of biocontrol agents.  A promising fungus has 

been found on Chris Jones’s property.   

The other alternative is to kill all tussocks using blanket herbicide and then change the ecological niche 

by creating competition from new cultivars, enhanced fertility from fertiliser and the establishment of 

legumes.  There are two options for a blanket herbicide, one that contact kills the tussock (e.g. GLY) 

and another which has residual activity (ed TF).  With GLY the resident seed bank will combine with 

the sown species to ensure a more rapid dense pasture.  However, NT may also germinate with this 

approach.   

Aim 

• To determine impact on nassella plant numbers of spraying with Roundup, improved soil 

fertility and oversowing with a competitive pasture sward.  

Method 

The site is located at the top of Weld pass on the property of Chris 

Jones.   The paddock used in the trial is a steep North East facing 

hill paddock with some easier contour at the base of the slope.  The 

paddock is infested with nassella tussock (1000 plants/ha).  On 20 

November 2019 it had a blanket application of GLY, applied by 

helicopter.  The paddock was left to summer fallow and then on 28 

April 2020 seed was applied with lime and 300 kg/ha of gypsum.   

Seedlings could be seen by June 20.   

The seed mix was  Saffin Cocksfoot @ 6 kg per ha; Bareno Broome 

@ 4kg/ha; Sulla @ 2kg/ha; Sub clover @ 4 kg per ha;  Arrow leaf 

clover @3kg/ha; Alsike Clover @ 2kg/ha and Plantain @ 2 kg/ha.   

 

Measurements 
 
Seed germination counts were taken from with circular quadrats.  Ground cover was visually assessed 
within circular quadrats along a transect from the electric fence solar panel representative of steep 
and easy terrain.   
 



38 
 

Stock grazing days, types along with pre and post grazing herbage mass and eye assessed % dead, 
Green Grass and % clover/edible weed are being recorded going forward.  
 

Results 

A soil test was taken on 7 October 20 showed that the paddock is still low levels of Phosphate (pH 5.6, 
Olsen P 9 mg/L, Ca 4.1, Mg 1.2, CEC 13 me/100g).  Soil fertility will need to lift to feed the forages 
trying to compete against NT.  The hot water carbon test was 1287 mg/kg, at the low end of medium 
microbial activity.  This was similar to the TF treated paddocks at other locations.  
 
On 10 July 20 the paddock already had a good pasture coverage (see below), a 
stark contrast to the TF treated paddocks.  We are not sure how much of the 
Brome has established.  
 
 

 
 
On 10 July 20 the germination counts of the identifiable sown species was 8.9 and 2.8 plants/m2 for 
Plantain and sulla respectively.  
 
By 17 Sept 20 the paddock was almost completely filled in (see Figure below).  And the ground cover 
comprised of 27% of sown (27%) species and 63% of resident species (63%) and small amount of dead 
and bare ground.  There was 19% legume content, much of it the sown subclover which would not 
have established if the paddock had been TF treated.   There was a reasonable initial strike of Sulla 
seedlings initially, but these were in the process of yellowing off and dying.  It will be interesting to 
see if the sown species can compete with the resident species following just GLY treatment.  
 
We are at this point unclear on the identification of the Brome in the sward.   

0

10

20

30

40

50

60

70

80

90

100

Ground cover

G
ro

u
n

d
 c

o
ve

r 
(%

)

Old Sub

New Sub

Weeds

New Cocksfoot

Grass

Bare



39 
 

 

 

 

Findings and conclusions 

• It is early days for this paddock 

• This paddock has regained a good cover of pasture following the GLY spray.  Much faster 

than could have occurred in TF treated paddock.  We need to wait to see if NT seedlings also 

establish.  

• Subclover has established readily by oversowing which is not possible with TF treated 

paddocks.  
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Grass to Grass Drilling Chilean Needle Grass Hill paddocks  
 

Introduction 

 

The cheapest option for regrassing is to go from grass directly to grass.  However, this gives only one 

or two possible herbicide applications to control CNG.  The long residual activity of TF maybe 

enhance the effectiveness of grass to grass regrassing.  Drilling is much more likely to result in good 

plant numbers and should be used on paddocks or parts of paddocks to be regressed as this 

increases the likelihood of producing a more competitive sward when TF residual activity diminishes.  

When planning to farm your way out of CNG by regrassing it is important to determine what parts of 

paddocks can be reseeded by drilling and what part must be oversowed.  Oversowing is riskier and 

has much lower germination rates.  It would be beneficial to be able to predict the area of the paddock 

that can be driven over by a tractor.   

Farmers on CNG properties have observed that Cocksfoot is competitive against CNG.  Cocksfoot is 

very slow to establish especially in TF treated paddocks and persists on dry Marlborough hills.  

Allowing it to reseed could help to establish dense CNG competitive sward which may be competitive 

against CNG on a long-term basis.   

  

Direct Drilling a scattered CNG paddock sprayed with Taskforce at Terry Marfell’s property 
 

Aim 

• To determine long term impact on CNG plant numbers of spraying with Taskforce and 

Roundup, fertiliser and grass to grass regrassing. 

Method 

 

This site was on the Marfell property in Blind River (Reserve Road) which is classified a core CNG 

property.   However, the owner has through careful grubbing and spot spraying of CNG plants had 

managed to maintain the CNG infestation to scattered plants.   
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Initial CNG infestation of the paddock in 2016 

The paddock is rolling hill country which allows cultivation and is a sheep and beef property.  The 

paddock was regrassed in 2016 before regrassing.  

This site is a 5-ha area of cultivatable, North facing hill country with good fertility (pH 5.5; Olsen P 24; 

Ca 8.1; Sulphate S 2, 19 November 2016).   

On 26 November 2016, the paddock was sprayed with TF (3L/ha) and Roundup 470 (glyphosate 

470h/L) @3L/ha by boom spray with hand spraying of TF+GLY along the boundary.  In January 2017 

125 kg Sulphur Super was applied by truck.  A lot of weeds germinated, and the paddock was sprayed 

in January with Hammer (240g/l carfentrazone-ethyl).   

On 20 March 17 the paddock was drilled with coated seed.  It had excellent strike rate but was 

subsequently decimated by slugs.   

Results 

Each year the paddock has been intensively walked and CNG identified and spot sprayed.  It was not 

until 2019/20 that CNG plants started reappearing back into the paddock (see map below).  
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Findings and Conclusions 

 

• There have been only a few plants in this paddock though the original infestation was relatively 

low as well.   
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Grass to grass drilled solid CNG hill paddock left to reseed on McKee property 
 

Introduction 

 

Aim 

• To determine if slope assessments using a drone (or later LIDAR) can be used to predict the 

area of the paddocks that could be drilled versus that which must be oversown.   

• To determine effect on CNG plants numbers in a solid CNG paddock following use of  Taskforce 

followed by direct drilling (cultivatable areas) and oversowing (steep areas) with high rates of 

cocksfoot followed by an extended natural reseeding to build up a CNG competitive sward.   

Drone 

Before sowing a drone was flown over the paddock and its slopes were mapped.  We found that the 

slopes over 20 degrees most reflected the cultivatable areas.   (see Figure below).   The predicted 

cultivatable area of the paddock was estimated at 15 ha.   Depending on the task (e.g. tractor spraying 

13 ha, tractor drilling 15 ha) the 

operators came close to the 

predicted 15 ha.  

 

Area in yellow is the area of the 

paddock above 20 degrees.  
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Area of paddock that was drilled on 29 March 2018  

 

Method 

This site is on the McKee property in Blind River (Cable station road) which is classified a core CNG 

property.   The paddock has a solid infestation of CNG, particularly on the Northerly slopes.  Parts of 

this paddock had a ground-based spray with TF in 2012 but had returned to solid CNG.  This is paddock 

is part of a hill block surrounding a vineyard.  

This paddock has 14 ha of North facing and 6 ha of southerly facing area.  And 15 ha of the paddock is 

cultivatable.  The initial soil test found poor fertility (see Table below) though this has improved a little 

after fertiliser during sowing 

 

Table:  Paddock soil tests.  

Paddock pH Olsen P ug/ml Calcium 
QTU 

Magnesium 
QTU 

Sulphate S 
ug/g 

CEC 
Me/100g 

17 Nov 2017 easy 5.6 6 6 56 4 16 
17 Nov 2017 steep 5.8 5 5 51 4 14 
6 May 2019 easy 5.9 10 6 33 9 16 

 

On 4 Sept 2017, the whole paddock (21 ha) was sprayed with Taskforce at 3L/ha by helicopter on to a 

long pasture and this was paid for by the owner and we don’t have these costs.  On 7 December 2017 

Roundup 510 (ai 510g/l) @ 4.2 L/ha plus boost (0.3L/ha) was applied by helicopter by spraying 14 ha 

of the paddock.  This was done because the original TF hadn’t killed the grass, CNG was beginning to 
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seed and the grass needed to be killed so it could break down over summer as the sward was very 

long (>5 000 kgDM/ha).    

 

CNG dominated sward December 2017 

Also, on 7 December 2017, the helicopter spread 536 kg/ha of superphosphate was spread across 

whole paddock.  And on 23 February 2018 3 T/ha of lime was applied by plane on the whole paddock.   

 

Fertiliser being applied by helicopter 7 December 2017 
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Lime being applied on 23 Feb 2018 

On 18 March 2018 Roundup 510 at 4.4l/ha with lorsban insecticide 1.5L/ha with Spray Gold ultra-

Adjuvant was sprayed by tractor with a boom across the tractable area.   

On the 29 March 2018 (206 days post TF application) the paddock was direct drilled with 100 kg/ha 

Crop 20 down the spout with the seed.  On 18 April 2018, some steep areas were oversowed by hand 

with the following seed mix. 

8.6 kg/ha of sub clover (50:50 mix bare Seaton Park, bare Monti), bare Tonic Plantain 1.6 kg/ha, bare 

Kainui Cocksfoot 6.4 kg/ha, coated Force 4 lucerne 3.2 kg/ha 

 

Paddock being drilled on 29 March 2018 

 This paddock was not grazed (no stock on the property during sale and purchase) and was left to 

naturally reseed and remained ungrazed until the middle of 2020.   
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Costs 

Costs of reseeding paddock 

Date Description ha $/ha 

        

14Sep17 Taskforce spray (TF chemical free) 21 85 

7Dec18 Superphosphate  15 175.4 

7Dec18 Transport superphosphate Renwick 2.25 T 15 22.5 

7Dec18 Helicopter application Superphosphate 14 160.7 

7Dec18 Glyphosate + Boost 14 38.4 

7Dec18 Helicopter application of Spray 14 85.0 

23Feb18 Transport Lime 15 74.9 

23Feb18 Lime 3T/ha 15 75.0 

27Feb18 Spreading Lime plane 15 420.0 

18Mar18 Spray application Tractor  65.0 

18Mar18 Spray mix 13 68.5 

29Mar18 Seed  15 231.8 

29Mar18 Fertiliser Crop 20 100kg/ha 15 99.4 

29Mar18 Drilling seed 15 162.7 

 Total  1679 

 

 

Results      Figure. Ground cover May 2020 on drilled 

A soil test was taken on 9 May 18 and analysed for 

Flupropanate 247 days after TF application.  TF was 

still present but had dropped to 0.22 mg/kg soil.  

Visual assessments of ground cover were taken in May 

2020 and will continue after this write up. After 2.6 

years after TF application the paddock has become 

dominated by CF, with a small amount of plantain, but 

has minimal sub clover though it is coming through in 

early summer 2020 and virtually no weeds (See Figure 

right).  The sub clover included in the seed mix had a 

poor establishment possibly because of TF residual 

activity.  But also, the long pastures did not allow sub 

clover reseeding.    

Cocksfoot needs a regular nitrogen supply to maintain 

a quality pasture and subclover should be included in 

an autumn fertiliser application after a hard autumn 

graze of the paddock.   
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This drilled pasture is the densest sward developed in the farm trials and likely to be most CNG 

competitive sward we developed.  Time will tell.  However, the over sowing on the hills was not so 

effective and no fertiliser inputs and the steep hills may allow CNG to return.  Monitoring will continue. 

   

CNG plant numbers  

These are identified, recorded on their GPS and spot sprayed by contractors employed by 

Marlborough District councils.  Since the paddock was resowed only isolated CNG have been found 

around the fence line.  There was small clump found in the paddock in 2019/20 (see Figure below). 

 

Chilean needle grass clumps found in 2018/19 in trial paddock and walking waypoints by the 

contractor.  
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Chilean needle grass clumps found in paddock since the paddock was resown. 

 

Findings and conclusions 

 

• Not grazing this paddock comes at a financial cost. 

• The reseeding has greatly increased the cocksfoot in this pasture, and this may be 

competitive against CNG, only time will tell.   
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December 2017  
 
 
 
 
 
 
 
 
 
New grass emerging after drilling May 
2018 

 
 
 
Paddock 31 October 2018 starting to 
reseed (left) 
 
 
 
 
 
 
 
Paddock reseeded 13 March 2019 
 (right) 
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Dense cocksfoot  
 
 with dead mulch 25 October 2019 
 

 

 

 

 

 

 

 

 

 

 

 

Paddock in drought in Feb 2020
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Single or double cropping and drilling of CNG hill  

 

Direct drilling of scattered CNG paddock  with Glyphosate and single cropping on Terry 

Marfell’s property 
 

Introduction 

 

Using a spray with up to a year residual activity, such as TF, against CNG and going from grass to grass 

is one option to reduce CNG plants numbers. This has the disadvantage of leaving the sward open 

which may allow reinfestation of CNG.  And there is also increasing resistance by farmers against the 

use of TF because of the open/bare sward and a belief that it is adversely affecting the soil.  Regrassing 

is also expensive and the return on the investment in the grass to grass cycle can only come from the 

resultant new pasture and is spread over years and normally falls over time.   

Another option is to use a cropping phase before going into the improved pasture.  This has the 

advantage of a potential immediate payback on expenses from the crop.  This payback is normally 

over winter where extra feed is particularly valuable.  There is also an opportunity for multiple weed 

sprays over the 2-year process which kill emerging CNG seedlings. However, in the dry Marlborough 

environment each establishment phase has a potential risk of failure. This risk is reduced by summer 

fallowing and sowing in autumn.  

Aim 

• To determine the effectiveness of multiple short acting herbicides as part of cropping + 

regrassing cycling in reducing CNG plant numbers.  

Method 

This site is on the Marfell property in Blind River (Reserve Road) which is classified a core CNG 

property.   However, the owner has through careful grubbing and spot spraying of CNG plants 

managed to maintain the CNG infestation to scattered plants.   

Two paddocks were used in this trial, one rolling/hill paddock north-west facing paddock (NW paddock 

2.9 ha) and the other flat/easy (Geonet 2.7 ha). 

The initial soil test taken on showed the paddock had reasonable fertility (see Table below). 

 

Table:  Initial soil test taken on 17 October 2017.  

Paddock pH Olsen P ug/ml Calcium 
QTU 

Magnesium 
QTU 

Sulphate S  
ug/g 

CEC 
Me/100g 

Geonet 5.8 13 7 32 5 15 
North West 5.8 14 6 33 9 15 
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On 17 January 2018 both paddocks were 

sprayed with Roundup 470@ 4.8 L/ha by boom 

spraying and were left to summer fallow.  On 26 

Jan 18 both paddocks had 2.5 T/ha of lime and 

250 kg/ha of sulphur Superphosphate applied 

by truck.  On the 3 March 2018 NW paddock 

was direct drilled with 80 kg/ha of Milton white 

oats and 20 kg/ha of Moata short rotation 

ryegrass. A small area of NW paddock was hand 

oversown.   At the same time Geonet paddock 

was sowed with 2 kg/ha of rape and 10.5 kg/ha 

of M10 lucerne.  The goal of the autumn sowing 

of both the lucerne and the Moata was to 

provide a plant that would continue to grow 

forward from spring and provide grazing until 

the following autumn.   

North West paddock before treatment 10 April 017 

By early April 2018 both oats and rape had struck well.  In Geonet there was also a very strong natural 

seeding of subclover which suppressed the germination of the lucerne under the rape.  The crops were 

fed over July and August (see results).  

Both paddocks were sprayed on with GLY on 3 December 2018.  Due to excessive weed strike both 

paddocks were resprayed on 9 January 2019. On 9 February 180 kg/ha of Cropmaster 15 was applied 

and both paddocks were sown into permanent pasture on 9 February 2019.     

Seed mix was as follows: 
2kg Per ha of Charger Chicory, 6 kg/ha of sub clover (half coated Antas, half coat Bindoon), Tonic 
Plantain 1 kg/ha, Bareno Broome 3 kg/ha, Sustain White clover 3 kg/ha, Samson Ryegrass 8kg/ha.  The 
Broome was sown to help fill the ground and out compete CNG. 
 

Measurements 

 
One 1 m2 cages were set up in both Geonet and NW on the new grass on and cut at 1-2-month intervals 

depending on growth.  The total wet weight was weighed, a representative 100 g subsample was dried 

in a microwave to determine dry matter growth.  

The farmer recorded dates and duration of grazing, number and type of stock and estimated using a 

sward stick  pre and post grazing herbage mass and eye assessed % dead, Green Grass and % 

clover/edible weed and estimated average daily temperature over which the pasture grown.  QGraze 

was used to determine estimate diet metabolizable ME, DM intake and stock liveweight gain as well 

as pasture growth (Pre grazing DM – post grazing from grazing before). 

Regular photos were taken of the paddock.    

In November each year contractors employed by Marlborough District Council walked the paddock 

and found, recorded and spot sprayed CNG plants.  

Results 

Feeding Geonet 
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Crop phase 

The yield of rape was measured on 17 July at 3.65 T/ha, but the crop continued to grow past this date.  

From 21 July 2018 Geonet was grazed with ewes (19 ewes/ha) and lambs (138% lambing) at foot until 

2 August.  The paddock was too wet for ewes and they were removed and 20 cattle (7.3 cattle/ha)  (8 

steers  LWT 430 kg and 12 Heifers LWT 385 kg) were grazed from 27 July to 31 August  when the 

paddock was shut up for grazing.  The cattle were supplemented with hay and baleage every second 

day (approx. 30% diet).    

Total consumed forage DM was calculated (assumed DM intake of ewes and lambs of 2.8 kg DM and 

11 KgDM/day/cattle and 80% utilisation was 3.24 tonne/ha.   The farmer estimated the cattle were 

growing 1 kg/d and the lambs were growing 280g/day resulting in 680 kg LWG for cattle and 240 kg 

lamb LWT and valuing the LWG at $2.50/kg returning $2300 or $852/ha. 

 

Rape crop being nearing end of grazing August 2018 

New grass phase. 

After sowing of the new grass on 9 February Geonet starting grazing on 1 November 2019 when it was 

rotationally grazed until August when it was break grazed.  One year of grazing data has been 

collected.   There was a long and sustained drought over the summer of 2020.  The paddock was grazed 

on 5 occasions accumulating 720 grazing days/cattle/ha.   

The average ME of the paddock at grazing was 10 MJME/kgDM with an estimated kgDM intake of 

7300 kgDM/ha and 1121 kg of cattle LWG at a value of $1038/ha. 
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Cattle being strip grazed on new grass in August 2020 

Cages 

Still have one cage to cut. 

Feeding North West 

Crop phase 

From 13 June 180 ewes were grazed on the oats for 1 hour per day for 36 days (62 ewes/ha) where it 

was assumed the ewes consumed 0.8 kgDM/ewe/day.  The paddock was spelled for 22 days during 

which the Moata started growing strongly through the oats.  This paddock was then rotationally 

grazed with 30 ewes and 45 lambs (8 ewes/ha) every 6 days for 2 days assuming an intake per ewe 

(including lambs) of 2.8 kgDM/ewe/day from 10 August to 10 November.  After this time, it was shut 

up for spraying.  The kg DM grown was calculated at 3300 kg DM/ha and assuming a return of 

$0.25c/kgDM for the consumed DM then income is estimated at $668/ha.  

 

Oats on North West paddock 

New Grass phase 
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After sowing of the new grass on 9 February NorthWest, was first grazed on 18 November 2019 when 

it was rotationally grazed by finishing heifers or steers until 13 March 20 when it was break fed at 

regular intervals until 2 October 20.  Grazing data was collected over 341 days. There was a long and 

sustained drought over the summer of 2020.  The paddock was grazed on 6 occasions in a total of 675 

cattle grazing days/ha.  The average ME of the paddock at grazing was 11 MJME/kgDM with an 

estimated kgDM intake of 7200 kgDM/ha (8900 kgDM grown, 0.8 utilisation) and cumulated 400 kg 

LWG/ha and  if assuming $2.5/kg LWT  a return over this period of $1000/ha. 

 

North West paddock new grass August 2020 

Issues 

Both new grass paddocks had an issue with thistles which were effectively controlled by mowing by 

the farmer.  Thistles can’t be controlled by spraying in this seed mix.  

 

North West paddock with thistle issue that was solved by topping 

Costs of cropping and regrassing 

  North West Geonet 

Date Activity $/ha $/ha 
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Cropping    

17/01/2017 Spray 55 58 

29/01/2017 Fert spreading lime and fertiliser  107 107 

30/01/2017 Fertiliser  210 386 

3/03/2017 Seeds  330 255 

3/03/2017 Seed drilling  255 225 

  956 972 

Regrassing    

3/12/2018 Spraying 61 86 

9/01/2019 Spraying 89 86 

15/01/2019 Seed 385 414 

4/02/2019 Fertiliser  237 237 

4/02/2019 Fertiliser transport and spreading 75 72 

9/02/2019 Seed drilling 211 211 

9/02/2019 Slug out 51 51 

  1024 1158 

  1980 2130 

 

Returns 

  North West Geonet 

Date Activity $/ha $/ha 

Aug-Nov2018 Lamb and steer grazing  852 

Aug-Nov2018 Pregnant ewes and ewes + lambs 668  

Nov19-Oct20 Heifers, steer grazing 1000 1040 

 Total $1668 $1892 

 Total Costs 1980 2130 

 Profit -312 -238 

 

 

Chilean needle grass plants 

To date no new CNG plants have been found in the new grass paddocks of either paddock (see Figures 

below) 

Findings and conclusions  

 

• Due to the drought in 2020, the grazing from a one crop and a year of the new pasture hasn’t 

not yet fully paid for the costs of regrassing the paddock 

• The new pasture is persisting well, and we will track the CNG plant numbers 

• To date no new CNG plants have returned to the paddock, though this paddock had only a mild 

infestation in the first place 
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Figure.  North West paddock CNG plant numbers 

 

 

Figure.  Geonet paddock CNG plant numbers 
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Double cropping followed by regrassing using different herbicides on Tim Struthers 

property  

 

Aim 

• To compare cropping followed by regrassing with either just Glyphosate or Glyphosate + 

Taskforce on long term CNG numbers.  

• To determine if the additional income from the crop and new pastures can offset the costs of 

the regrassing programme.  

Method 

This site is on the Tim Struther’s property in Blind 

River (Merifields road) which is classified a core CNG 

property.   Many paddocks on this property have 

had solid infestations of CNG which Tim has been 

progressively lowering through a cropping and 

regrassing regimen.   

In this study a single paddock was divided into three 

paddocks to compare using TF+GLY or GLY only as 

part of a double cropping and regrassing regime 

using drilling and oversowing.    

The paddock contained many patches of solid CNG 

(see photo right)      Solid CNG paddock 

The initial soil test taken on showed the paddock had reasonable fertility (see Table below). 

• On 20 January 2018, the 12.4 ha of cultivatable 

area of the paddock was sprayed with Roundup 

470@ 4.0 L/ha with Hasten and left to summer 

fallow followed by a second identical spray 6 

March 2018 to address subsequent weed 

regrowth.   

• This was done by boom spraying by tractor.   

 

• On 15 March 2018, the paddock was direct 

drilled with 4 kg/ha of Spitfire rape and with 250 

kg Crop Master20 going down the spout.  
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• In June, the paddock was subdivided using 

electric fencing and reusing free vineyard 

posts into three paddocks.  The total 

expenditure on fencing was $286/ha not 

including labour.  

 

 

•  On 1 October 2018 half the block was sprayed with Taskforce 3L/ha + 4L/ha of 

Roundup470.  On the other half of the block it was sprayed with just Roundup.   

• On 23 October 2018, a part of the uncultivatable hill in 

the TF block was sprayed by a drone using TF+Gly and 

then hand sown in March 2019.    

• On 10 Feb 19 Roundup470 4L/ha was boom sprayed on 

the cultivatable area. 

•  On 28 Feb 19 250 kg CPM20 was drilled with 110kg/ha 

of Omaka Barley.   

• On 11 June 19 the yield of barley was measured at 3070 

kgDM (assuming DM% 28%) 

 

 

Paddock after drilling Barley 4 Ma 19  

• On 10 August lime and superphosphate was applied to the paddock 
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• On 2 October 2019, the new pasture was drilled.  The seed sown Lucerne, Plantain Cocksfoot and 

subclover and brome 

Measurements 

Soil measurements. Soil fertility measurements were taken on xxx and 20 October and sent to Hills 

laboratory for standard soil tests.  On 26 August 20 soil samples were collected for standard soil test, 

a measure of flupropanate, active ingredient of TF (695 days after treatment) and samples from 

withing TF+GLY and GLY treatments were measurement for hot water carbon an indicator of soil 

microbial activity to determine if long term effects of TF treatment could be detected.  

Crop yield: Yield of rape and barley were measured for yield using six 1 m2 circle quadrats across the 
paddock and weighed to determine fresh weights and converted to DM by using assumed crop DM%. 

 
 
 
 
 
 
 
 
 

Pasture cages:  Two 1 m2 cages were set up once the in 
both GLY, TF+GLY and CNG control area just outside the 
paddocks to measure the growth of the new pasture.  These 
were cut at 1-2-month intervals depending on growth.  The 
total wet weight was weighed, a representative 100 g 
subsample was dried in a microwave to determine dry matter 
growth.  
 
 
Ground cover:  Visual assessment were made on the new 
pasture on percentage ground cover using a 0.12m2 quadrat. 
 
Sward height.  A ruler was used to measure the height of barley and new 
pasture by take approximately 100 readings per spray treatment.  
Readings were taken every 4 steps across the paddocks.   
 
Plant numbers:  A count of barley plants within a 0.12m2 quadrat was 
taken.  
 
 
Grazing data:  For the crops the duration of grazing, stock type and 
number liveweight and liveweight gain were recorded.  
 

On the new grass the farmer recorded dates and duration of grazing, number and type of stock and 

estimated using a sward stick pre and post grazing herbage mass and estimated LWG. To support these 

measurements QGraze was used to determine estimate diet metabolizable ME, DM intake and stock 

liveweight gain as well as pasture growth (Pre grazing DM – post grazing from grazing before). 
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CNG plant counts: In November each year contractors will be employed by Marlborough District 

Council to walk the paddock and find, record and spot sprayed CNG plants (this hasn’t started yet). 

Photos:  Regular photos were taken of the paddock throughout the trial.    

Results 

Rape crop 

The yield of the rape crop was 4700 kgDM/ha. From 1 July until 30 August 18 80 Bulls (405 kg) were 

stripped grazed on the rape crop. They grew 1.6 kg/day and put on 90 kg LWT valued at $2.7/kg 

LWT giving $1854/ha income.  

 

• Rape 25 April 2018        Rape 11 May 2018 

 

 

Grazing the rape crop July-August 2018 

Barley crop 

TF treatment was applied 208 days before Barley was sowed.   

On 27 April 2019 there were no effects of spray treatment on barley height (TF+GLY 32.8 cm and GLY 

32.9 cm).  Also, approximately. 20 x 0.12m2 quadrates were used per spray treatment to count the 

barley plant numbers.   There were no effects of spray treatment on barley plant number (TF+GLY 182 

and GLY 179 plants/m2) 
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On 11 June 2019 barley yield was measured by cutting barley from within 6 1 m2 quadrats, weighing 

the fresh weight of assuming 28% DM.  Yield was estimated at 3070 kgDM/ha. 

  

   

 

 

 

Barley 27 Apr 

2019 

It was difficult 

to get through all the Barley in a timely fashion and the quality did 

deteriorate.   

 

 

Barley yield measurement 11 June 2019 

 

 

 

 

 

 

On 20 May 19 50 bulls were strip grazed on the barley until 1st August putting on 80 kg LWT from 

growing at 1 kg/day and being valued at $2.70/kg LWT was valued at $2523/ha.  This helps the bulls 

achieve target LWT and be sold before Christmas. 
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The new pasture has been grazed twice by setting stock the bulls across the all the treatments for a 

month in June and a month in September.  

On 27 August 20 no effect of treatment could be found on height of pasture (GLY 8.2 vs TF+GLY 8.6 

cm). 

On 27 August 20 the TF+GLY paddocks had more bare ground (6.3 vs 1.7% P<0.02), less weeds (3.1 vs 

18.3 P<0.005), more lucerne (31.5 vs 17.7% P<0.001) than the GLY treatment.  Plantain, and cocksfoot 

ground cover was unaffected by spray treatment.  The additional weed growth in the GLY treatment 

may have suppressed some Lucerne establishment.  
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New pasture 26 August 2020 

This new pasture went straight after sowing into a substantial drought and wasn’t grazed until June.    

On 10 June 2020, the new pasture was grazed with 45 Friesian bulls (400 kg + 29 Kg LWT) growing 1 

kg/day for 29 days and again on 5 September for 30 days with 45 Friesian bulls (450 kg).  We are 

continuing to collect grazing records.  

The paddock was grazed on 2 occasions over 117 days giving a total of 221 cattle grazing days/ha.  The 

average ME of the paddock at grazing was 11 MJME/kgDM with an estimated kgDM intake using 

QGraze for 1/3 of a year of 2700 kgDM/ha (3364 kgDM grown, 0.8 utilisation) and cumulated 277kg 

LWG/ha and  if assuming $2.5/kg LWT  the return over this period was $693/ha. This is expected to 

increase greatly from September with the good spring rainfalls and is continuing to be monitored.  

Soils 

This paddock has undergone a substantial increase in fertility during the cropping + regrassing process 

and has been established in a strong lucerne/plantain/chicory/cocksfoot sward (see Table below) 

There is no remaining TF in the cropped paddocks but there is still significant levels of TF in the drone 

flown TF, presumably due to poor control of application rate.   The Drone site hasn’t received fertiliser 

and had very similar microbial activity to the other poorer fertility, dry slopes on the other farms.  The 

microbial activity in the drilled parts of the paddocks however were 1.8 times higher reflecting the 

improvement in soil fertility, lack of cultivation and the intensive grazing of the crops returning dung 

and urine to the paddock.  In fact, the microbial activity found here was higher than any other trial 

sites tested at the same time including the high fertility vineyards.  

Soil measurements taken on 26 August 695 days after TF treatment.  

Paddock pH Olsen P 
ug/ml 

Calcium 
QTU 

Magnesium 
QTU 

CEC 
Me/100g 

Hot Water  
Carbon 
(mg/kg) 

Flupropanate 
Mg/kg 

TF1 5.6 30 10 47 21 2189 <0.01 
TF2      2744 <0.01 
GLY1 5.7 32 9 36 14 2817  
GLY2      2278  
Drone       1422 0.32 
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CNG plant numbers: 

No CNG plant monitoring has started on this trial site.  

Costs 

Cost of double cropping followed by regrassing spent over 1.6 years 

Date Description $/ha 

      

20-Jan-18 Glyphosate 470 /ha +Hasten plus application 69.0 

16-Feb-18 Glyphosate 470 /ha +Hasten plus application 69.0 

15-Mar-18 Osgro Spitfire Rape seed  56 

15-Mar-18 Ravensdown CPM 20 163 

15-Mar-18 Drilling seed and fertiliser 165 

1-Oct-18 Taskforce 3L/ha/Roundup470 189 

10-Feb-19  Roundup470 4L/ha 136 

28-Feb-19 Ravensdown CPM20 Rate3? 120 

28-Feb-19 Omaka Barley 110kg/ha 150 

28-Feb-19 Drilling Barley 110kg/ha 178 

15-Jun-19 Spray mix 68.5 

8-Jan-19 4l/ha Roundup 69 

10-Aug-19 Lime plus super including spreading 246 

25-Aug-19 Drill Fert 120 

25-Aug-19 Drill New Pasture 178 

25-Aug-19 Seed mix 200 

 Total $2394 

 

Note the above are direct costs and don’t include labour costs etc.  

Returns 

Date Description $/ha 

      

Jul-Aug 18 Grazing on Rape crop 1854 

May -Aug 19 Grazing on Barley crop 865 

June-Oct 20 Grazing new pasture 693 

 Total $3412 

   

Profit  $1018 

 

Drone 

The question for how to easily get to the small patches of CNG on the steep areas of hills within this 

trial paddock was an issue that Tim would like to solve. Blanket spraying of the steep hills opens the 

possibility of open areas and erosion.  So, is it possible to spray in spring with TF+GLY and return to 

oversow by drone in autumn?   This is patch spraying is preferred option over blanket spraying of hills 

where getting a good coverage of seed after TF spraying is difficult.  
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 This could be done by pre-loading waypoints for CNG mapped out on the ground, observing CNG via 

the camera from the drone and spraying directly or collecting way points by a drone which can then 

be loaded for a automatic spraying within the way points.  

 

This above drone was trialled in October 2018.  It 

took 17 L of spray but could not be operated via 

its camera.  It sprayed manually and there was 

not a good control of dose rate because it was 

being flown manually.  It could not operate in a 

wind and a helicopter was cheaper.   It did give a 

good and long-term kill of the CNG though soil 

tests of flupropanate indicated that high levels of 

TF had been applied (see Table above).  

 

 

 

 

 

 

 

 

 

 

 

                              Figure.  Ground cover on drone sprayed + oversown Aug 19 
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At the end of March 2019, the drone 

site was hand oversowed and then 

assessed for ground cover of sown 

species (same as drilled crop) on 18 

August 19.  No sown species were 

found but no CNG was found either 

though cocksfoot was included in the 

mix and it may have established but 

most seem to self-seeded.   

Drone oversown area August 19 

showing very little sign of strike of 

sown seed.  Classic bare area with flat 

weeds seen after TF treatment on dry 

hills.  

 

 

 

 

 

Another drone (see photo left) was trialled in September 

2020 with just water on board (drone operator awaiting 

his chemical license).  This drone has a better camera, 

carries 10L of chemical and can fly on a programmed 

flight plan to ensure good control over application 

points.  This work is ongoing. 

 

 

 

 

 

 

Findings and conclusion 

Very good quality forages can be established on hill country infested with solid CNG pastures using 

double cropping and regrassing, subdivision and fertiliser applications.  

In 2.5 years grazing crops and the high-quality new grass with high performing finishing cattle the 

paddock had covered costs of the cropping and new grass and produced $1000/ha surplus 

This paddock will continue to be monitored to determine CNG reinfestation.  
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A solution for the parts of the paddock too steep to drill is still being developed.  We are hopeful 

that drone technology will help to kill and oversow these parts of the paddock.  

 

Removing Chilean Needle Grass from Rows in Vineyards 
 

Introduction 

On pastoral hills CNG normally occupies defined ecological niches (patches) rather than being spread 

right across the slopes.  These niches are thought to be driven by variation in soil moisture, absence 

of competitive vegetation and seed bank reserves. Understanding the likely distribution of CNG in a 

vineyard may help to target control measures. It is not known if vineyards also have similar niches for 

CNG like grazed hill country.   

On pastoral hills grazing pressure and good soil fertility improve the competitiveness of improved 

grasses against CNG.  Soil fertility in vineyards is measured under the vines where fertiliser is applied 

but not routinely measured in the inter vine row where the grasses are growing.  

Vineyards containing CNG are faced with the same restrictions for movement of stock, feed, 

machinery, and people as faced by pastoral farmers.  Machinery, vehicles, and equipment must be 

washed, clothing and footwear checked before leaving the property and livestock must go directly to 

the works to prevent the spread of CNG. Reducing dense stands of CNG down to occasional plants, 

which can then be spot sprayed or even complete eradicated greatly reduces the risk of spreading 

CNG between vineyard properties.   

Regular spot spraying of CNG with GLY is one of the practises that could be applied.  It is not known if 

this will result in a sustained decrease in CNG numbers in the face of an existing seedbank.  

Some sprays that have long activity against CNG (e.g. Taskforce) can’t be used in vineyards.  As an 

alternative short acting, contact sprays (e.g. GLY) could be used multiple times (like the double 

cropping regimen of pastoral farmers) over the year to kill CNG seedlings emerging from the seed bank 

and then regrass.  But vineyard operators in New Zealand require ongoing machinery access to the 

rows to apply sprays, mow, and harvest grapes.  Good grass cover in the inter vine row is required to 

give good machinery traction (especially on slopes) and to prevent soil damage.  However, modern 

multiple row sprayers can be operated from every second row.  So every second row can be taken out 

of grass for a year, spraying first in spring to kill the CNG and then a further 2 or 3 times (as needed) 

in summer and autumn in a fallow and then followed by direct drilling with a new grass in autumn. 

This extended summer fallow may accumulate water in the soil profile but the loss of green growing 

plants for the length of time may reduce soil microbial activity.  

Soil compaction in Marlborough vineyards an increasing problem due to use of heavy machinery 

especially when soils are wet. Shifting all the machinery passes onto one row may cause soil damage 

and traction issues and may increase soil compaction in the traffic row.  Compacted soils have reduced 

air levels, reduced water infiltration, poor drainage, poor root growth and reduced microbial activity. 

However, having the other row free from machinery traffic for a year could allow the soil to recover 

slightly.  These no traffic rows also offer up the possibility of remedial deep ripping to reduce soil 

compaction during the regrassing process.  Though this may also inadvertently prune vine roots and 

reduce organic matter.  Soil compaction is difficult to measure and was beyond the scope of this 

experiment.  However, a simple soil test, Hot Water Extractable Carbon, that measures the labile 
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fraction of soil organic carbon pool, which correlates well with microbial biomass carbon and other 

microbial dependent soil pools, was used.  

Constellation vineyard spot spraying CNG 

Aim 

• To determine the impact of intensive spot spraying with GLY on CNG plant numbers in a 

vineyard 

Method 

MDC contractors have been walking a Block in a Constellation Vineyard in spring each year from 

2016 locating and spot spraying CNG plants.  They have been walking along every row in the 

vineyard and recording the location of each treated CNG plants (see maps below)  

Results 

CNG plants are consistently found in part of the vineyard (see maps below) indicating that the CNG is 

occupying a particular niche in the vineyard.  This niche is probably due to a variety of conditions 

that is providing a competitive advantage to CNG.   

There is yet no indication that the spot spraying is reducing CNG plant numbers. 

Table.  CNG plant numbers with intensive spot spraying over time 

 2016 2017 2018 2019 

CNG plant 1400 300 1094 600 

 

 

2016         2017 

 

2018          2019 
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Findings and conclusions 

• There is no evidence that intensive spot spraying is reducing CNG plant numbers in this 

vineyard 

Cultivating every second row to reduce Chilean needle infestation in Marlborough Vineyard 
 

Aim 

• To determine if every second row regrassing is a practical solution for reducing CNG plant 

numbers. 

Method 

The trial was conducted on a 1.2 ha (Block NAWHSBQ row104-137) of easy rolling west facing vineyard 

in Blind River, not far from Seddon in Marlborough.  Permanent sampling sites were set up at the top 

(Site 1), middle (Site 2) and base (Site 3) of the slope.   

On the 17 October 2019, every second row was sprayed with 4L/ha of Glyphosate and again on 13 Jan 

2020 it was sprayed with 6L/ha of Patriot (ai metsulfron methyl) to address regrowth weeds for which 

it has 4-6 week residual activity.  The summer and autumn of 2020 were very dry (see weather section 

above) and there was little grass regrowth over the summer and autumn.  On the 4 May 2020, after 

autumn rains finally came, the row was directed drilled with Nui Ryegrass (25/kg).  Nui ryegrass is an 

old cultivar, with one of the lowest growth ryegrass rankings for late spring and summer growth Link 

and therefore less likely to compete with the vines for water and nutrients over summer.    

The vineyard operator noted any issues operating all the machine off the second untreated row.  They 

also recorded the cost of treatments.  Regular photographs were taken.   

Measurements 

Visual assessments of percentage ground cover were taken within 10-16 round quadrats for Chilean 

needle grass, ryegrass, cocksfoot, other grasses, weeds, legume and bare ground.  These 

measurements were taken before treatment on 3 October 2019 and after the new pasture was 

established on 26 Aug 2020.  Measurements will be continuing to determine how quickly the CNG 

returns.   

On 26 August 2020 a 75 mm sore corer was used to collected bulk soil samples at 2 meter spacing 

along 3 rows each of sown, control and under vine locations and these were tested for microbial 

activity using the hot water carbon test at Hills laboratory.  Soil from 2 of the 3 rows were also tested 

for soil fertility.     

Analysis 

JASP statistical software was used to conduct Analysis of Variance statistical analysis of treatment on 

the data collected on 26 August.  For CNG niche analysis the pre-treatment measurements taken on 3 

October 2019 were combined with data collected on control sites on 26 August 20.  

https://www.dairynz.co.nz/feed/pasture-renewal/select-pasture-species/cultivar-selector-tool/?region=3&endophytes=1,2,8,5,6,10,7&ploidy=2,4&heading%20dates=2,3,4
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 Photos 

 

Trial Site before herbicide spray  Second Round of herbicide spray in January, followed 

by a normal round of trim and mow 

 

 

 

 

 

       

 

 

 

                                     Ground condition before Direct drilling 

One month after 1st herbicide spray 

 

 

 

 

 

 

 

 

 

Ground cover eye assessment.  CF left, CNG right          Direct drilled 25Kg/ha Nui Ryegrass on 7th May 
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Three weeks after sowing, seedling 3-5 cm height   26 August 20 

 

 

 

 

 

 

 

 

 

Weed regrowth over summer 18Dec 2019 

Results 

 

We observed similar CNG niche effects in the vineyard as we see in grazed hill country.   

Site 3 was lower on the slope and ay have higher soil moisture levels had very little CNG and more 

cocksfoot and ryegrass but similar amounts of bare ground to the other 2 sites.   Site 2 had a higher 

other grass component than the other sites because of the 42% ground cover of poa annua, an annual 

grass which is clearly not outcompeting CNG which also was high at this site (see Table below).    
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Table:   Percentage ground cover of CNG and other species at three different sites in the vineyard 

 % Ground cover 

 CNG Rye Grass Cocksfoot 
Other 
Grass 

Flat 
Weed 

Weed 
+plantain Legume 

Bare 
Ground 

Site1 42 13 16 4 4 6 5 9 

Site2 52 1 11 18 2 3 6 8 

Site3 3 24 33 9 2 13 3 11 

se 7 7 7 7 3 5 3 5 

         
Site 0.001 0.005 0.006 0.014 ns 0.13 ns ns 

Time ns 0.06 ns 0.0001 ns 0.0001 0.002 ns 

Site*time 0.001 ns ns 0.02 ns ns ns 0.001 

 

Impact of regrassing 

There was no negative effects on seasonal operation such as canopy spraying or harvesting.  Harvest 

equipment travelled safely on the sprayed-out rows.  There were no visible impact on pest, diseases, 

or vine vigour.   

In August 2020, there was a large reduction CNG ground cover in sown compared to control inter rows 

(1.5 % sown vs 36% P<0.001) (see Figure below).  In the sown row ryegrass ground cover increased 

from 6.5% to 76.0% in sown rows (P<0.001).  Regrassing didn’t increase bare areas, weed or legume 

content of the sward.  There was still some Cocksfoot in the sown sward in Sites 2 and 3.   
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Soil  

The soil fertility in the interrow is excellent good and should favour high performing grasses over CNG 

though the pH is higher than is optimal for pasture growth.  

Table:  Average soil test for vineyard rows  

 pH 

Olsen 
P 
mg/L 

K 
me/100g 

Ca 
me/100g 

Mg 
me/100g 

Na 
(me/100g) 

CEC 
me/100g 

Control 6.9 22 0.48 12.35 2.15 0.23 17.5 

Sown 6.6 19 0.44 11.9 2.36 0.26 19 

Underwire 7.1 31.5 0.76 12.25 2.62 0.28 18 

 

The Hot Water carbon test measurements were 1,338, 1,281 and 1,174 mg/kg for interrow sown, inter 

row control and under wire respectively (P=0.12). Despite the high fertility, the soil microbial activity 

was low in the vineyard, lower than samples collected at the same time on northerly, low fertility 

unimproved hill country.  This is concerning.   The test ranks samples <1000 as having low, 1000-3500 

medium and >3500 high microbial activity.     The underwire test being the lowest despite the higher 

fertility levels, absence of machinery traffic and mulching of the underwire.  The fungicide sprays may 

be contributing to low microbial activity.  There is no stock grazing in this vineyard and stock grazing 

and the return of dung to the vineyard may improve microbial activity.  

 

 Description  Unit/ha Unit price Cost $ cost/ha 

Herbicide Glyphosate  4L/ha $5.98 $60 $24 

 Patriot ? ? ? $30 (est) 
Seeds Nui 18.8 kg/ha 25Kg $3.5/kg 

 
$65.8 

Direct Drill 6km/h + travel 
and set up 2 
hours 

1 hours $180/hr $ $180 

   Total  $300 

 

Findings and Conclusions 

• There are defined niches for CNG on the vineyard and these should be mapped so that 

regrassing can be targeted at key high CNG areas in the vineyard.  

• Soil fertility is high and should help the Nui ryegrass compete with the CNG plants.   

• The spraying every second row was effective at reducing CNG plant numbers at a cost of 

$300/ha not including staff labour.  

• The newly sown row will now need to have all machinery traffic for the next year while the 

other row is regrassed.  Issues with this need to be recorded.  

• Monitoring needs to continue to determine if and how quickly CNG plants return to the 

regrassed area from resident seed bank.  The seed bank due to the very dry summer this year 

had little chance to germinate before going back into the new pasture.   

• It is important to try and gain some benefits in the process of CNG removal that might help 

recoup the costs.  

• This could include multispecies cover crops instead of a summer fallow or extended over 

winter for an additional year to improve soil structure, reduce soil compaction, provide 
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additional mulch to suppress weeds, reduce soil temperature fluctuations and enhance 

microbial activity.  Though this would need to be well researched as there are potential 

ramifications for long forages for vine susceptibility to frosts, pathogens, and pests.  The cover 

crops may also compete for water with the vines depending on the season they are sown. 

• Deep ripping could also be trialled as part of the regrassing process to improve soil 

compaction.  Dip ripping could reduce organic matter, and root prune and microbial activity 

should be monitored if this option is trialled.      

 

 
 
Double row cultivation including deep ripping on another vineyard and device used for deep ripping. 

 
 

Cattle as a Chilean Needle Grass Transmission Risk 
 

Introduction 

 

Cattle potentially carry CNG seed in their coat, in the mud on their hooves or in their faecal material 

from passage of viable seed through their digestive system.   

 

Marlborough District Council’s Regional Pest Management Plan states the rules and regulations 

around the movement of sheep and cattle from properties with a known CNG infestation.  The rules 

for cattle movement:  

 

Rule 5.8.2.3  

No person shall move cattle from a property with a known infestation of Chilean needle grass (Nassella 

neesiana), unless:  

1. The cattle are being transported directly to slaughter, or  

2. The cattle were solely grazed in an unaffected area of the property, as agreed to by Council, or  

3. The movement is taking place between 1 April and 30 September, and  

4. The movement is taking place when ground conditions are dry, and  

5. The cattle are stood down (to empty out), for 12 hours prior to movement.  
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A record that details the steps taken to meet the rule requirement must be kept for a minimum period 

of 5 years from the date of movement. A breach of this rule will create an offence under section 154N 

(19) of the Biosecurity Act. 

 

 

Aim   

• To determine if cattle carry Chilean needle grass (CNG) seeds on their coats. 

 

Method 

A mob of 71 Friesian and JerseyxFiesian cross heifers and 3 Jersey Bulls were grazed in a solid long 

(average of 85 cm) CNG block from 7 Dec 19 to 11 Dec 19 and then the cattle were bought into the 

yards and checked for the presence of CNG seed.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dogs were also run through the paddock to muster the 

cattle.   

 

Each individual cattle was thoroughly checked on tails, top 

of the head, around the ears, hooves and bellies.  These 

areas were chosen because ryegrass and barley grass seeds 

were visible on some animals in these locations.  

 

The dogs were checked as well.   

 

 

 

 

 

 

Results 

The cattle were surprisingly free of CNG seed, no CNG seeds found on hooves, heads or bellies.  Only 

3 of the heifers were carrying CNG seeds and these were in the tail bush hair.   
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o 2 animals carrying 2 seeds (each) 

o 1 animal carrying 3 seeds    

These animals tended to have a more tightly matted tail bush hair.   The summer smooth coats of the 

dairy cross animals were not a risk for carrying CNG.  However more rough coated beef breeds may 

pose more of a risk.  

  

 

In contrast the dogs were covered in CNG seed.  

 

 

Findings and Conclusions 

• Dairy cattle in summer are at risk of carrying CNG seeds, but a relatively minor one. 

• CNG seeds were only found in their tails.  

 

Chemical Topping of Chilean Needle Grass 
Introduction  

Reproductive growth in grass results in greater growth rates that shades out clovers, produces seed 

heads and a fresh seed bank, reduces feed quality and subsequently results in the death of that tiller.  

Vegetative tillers then replace the reproductive tiller.  Chemical topping or hard mowing (topping) 

after the seed head has been expressed but before the seed is viable will prevent seed production and 

trick the plant into thinking it has flowered and maintain the plant in vegetative growth.  The less 

aggressive vegetative growth promotes clover growth.  Chemical topping has been used in wet 

environments, on uncultivatable hill country, to improve pasture quality in summer. It could be 

potentially used in a vineyards and sheep and beef pastures to inhibit CNG seed production the year 

before regrassing while maintaining vegetative cover for grazing and keeping a cover to maintain 

machinery passage in vineyards.  

Chemical topping is not normally recommended in dry environments to improve pasture quality 

because it occurs in late October to mid-November,  at the start of the dry period when subsequent 

vegetative grass and clover growth is potentially limited by lack of rain and the spring reproductive 

growth is an important food source for stock going forward into summer (some pasture is better than 

none!).  The goal of chemical topping CNG swards, in this project, is to reduce the seed bank one year 

before regrassing.  Though low rates of chemicals used in chemical topping could potentially result in 
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spray resistance, which is of special concern for vineyards where glyphosate is used multiple times 

throughout the year to spray under the vines.  

 Chemical topping is most effective when seed heads are just emerging.  Ideally when topping you 

capture the bulk of the grass tillers in their reproductive growth phase.  Previous studies with CNG 

found chemical topping or hard mowing was most effective when the bulk of the seed head were in 

Fieke score 10.2, namely when the seed head is just emerging from the reproductive stem.  So 

chemical topping is targeted when the bulk of the seed heads are in this score usually sometime 

between mid-October to mid-November depending on the grass species and the season.  

When seeding CNG tillers are hard grazed or chemical topped, and this is followed by good summer 

growth scattered CNG responds by initiating a second generation of reproductive tillers in autumn. 

Though it appears that in dense CNG infestations the plant has less capacity for developing these new 

tillers possibly because these new tillers grow flat along the ground and need space which is not 

present in dense infestations.    

Chemical topping trials in Hawkes Bay using Glyphosate at 216 ml/ha were effective at suppressing 

CNG seed head production but they suggested that higher rates of Glyphosate might be more 

effective.  It has been shown that hard grazing with cattle or mowing, as the seed head is emerging in 

spring is also effective at suppressing subsequent seeding in CNG.  In the Hawkes Bay trials they both 

hard grazed and then chemically topped to reduce subsequent later seeding. 

Tim Struthers found that when full rates of GLY are used in spring to kill CNG, sub clover germinates 

in the following autumn and this becomes high quality feed over winter.  He suggested that if you are 

going to pay for the spraying of the paddock you would be better off to kill the CNG with a lethal dose 

rate, and build sub clover seed banks going into a regrassing programme rather than chemical topping.   

We included this option in one of our treatments.   

In these studies, we trialled different rates of glyphosate and hard mowing to suppress CNG seed 

production on grazing pasture and in a vineyard.   

  

Chemical topping in a Constellation vineyard 
 

Aim 

• To determine if chemical topping with Roundup or hard mowing in spring reduces 

reproductive seed growth and seed production and therefore reduces seedbank  

Method 
This trial was carried out within a block of Sauvignon blanc located at the Constellation vineyard on 

Merrifield Road, Blind River.  This vineyard is within the core CNG area and has solid infestations of 

Chilean needle grass in parts of the interrow and headlands and on the ungrazed hills.    

The chemical topping treatments were targeted for when the bulk of the CNG seed heads were in 

Fieke stage 10.2 (tips of awns were beginning to escape from the swollen sheath). 

Two inter rows for each treatment were treated with Roundup 470 at either 0.5 L/ha (235 ml ai/ha 

(Rows 62-63; 66-67) or 1L/ha (470 ai/ha) (Rows 64-65; 68-69). On 13 November, the spray was applied 

by the vineyard manager using an interrow spray boom with its heigh set at normal settings and the 

rates were carefully calibrated.   
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Between these rows (63-64; 65-66; 67-68) seed head was expressed and then hard mowed on 19 

November to suppress later seed head production.   

The remainder of the rows in the block were mowed following normal vineyard practise.   

All rows in the treatments returned to normal vineyard moderate mowing on 30 January 2020.  

Results 
Fieke assessments were undertaken on seed heads from within a 0.0144 m2 circular quadrate on 12 

November 2019 (before treatment).  The number of seed heads were scored according to the Fieke 

scoring classification (see below) across treatments in the middle and edge of the interrow 5 different 

measurement sites.    

Fieke scale 

10:  Sheath of last leaf grown out no sign of seed head 

10.1 First awns of seed emerging from sheath 

10.2 ¼ of seed head emerged from sheath 

10.3 ½ of heading process completed 

10.4 ¾ of head process completed 

>10.5 Beginning of flower, flower ripened.   

The average Fieke Scale on 5 November was 10.16 which was close 

to the target average score of 10.2 the target score which research 

from Hawkes Bay established as the optimum Fieke score for 

chemical topping to be most effective.  There was a range in seed 

head emergence some with a score of 10 (no seed head emerged 

from the stem) through to 10.4 (fully emerged seed head) (see 

Figure below).  There was an average of 643 CNG seedheads/m2.   

     

 Fieke scoring CNG 12 November 

2020 
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  Range in Fieke score on 12 November       

Stripes in interrow spraying 26 Nov 20 

 

After the chemical topping, green and brown stripes were 

observed in the rows (see photo right) for both rates of 

Roundup (see photo above).  The grass was long at the time 

of treatment and we believe that the normal spray height 

of the spray unit may have been too low for the spraying of 

the long grass.   

In this long grass machinery picked up a lot of CNG seeds, 

and this was a significant spreading risk and machinery still 

needed to travel up the rows.   Observations on 18 

December 2019 found that average sward height was 52 

cm (sem 2.7).    

There was no visible difference between the 0.5 and 1L/ha Roundup treatments.   

Unexpectedly it was found that both rates of Roundup killed the grass in the strip including the CNG. 

On 18 December 2019 two rows of the 1L/ha treatment had seeds (average of 77) plucked from 

reproductive stem from green and brown (middle and edge).  The seed heads scored for viability by 

visual appearance into dead (white, brown, non-viable) or green.   The green grass had continued its 

life cycle and expressed its flowering and had viable seed in contrast to the brown strips where the 

seed had not become viable (see photos below).   
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Green viable seed from green strips 18 December 2019      

White non-viable seed 18 December 2019  

 

Visible strips of regrowth in the following summer and spring 

confirmed that both rates of Roundup had killed CNG and other 

grasses.  The spraying of the grass occurred just before a long dry 

period.  It is possible that this made the low rates of Roundup 

more effective than if favourable growing conditions had ensued.  

 

 

 

 

 

20 Feb 20.  Clear effects of grass being killed by low rates Glyphosate.  

 

Effects could still be seen by 27 May 20 clearly demonstrating that CNG was indeed killed by the 

Roundup applied in mid-November 19 (see photos below).  

On the 27 May measurements of height of green leaf was taken every 2 paces along the rows that had 

been treated with 0.5, 1 L/ha of glyphosate and in a treated control.   The average height of the sward 

was 25 cm in untreated Control compared to 4 and 5.8 overall average height for 0.5 and 1 L/ha 

respectively (p<0.001).  Even the green leaf length it was shorter in both rates of Roundup treated 

rows than the control showing that growth of the green grass had been affected (25 vs 13.5 and 13.1 

cm P<0.001).   There was no green leaf in the dead strips.  While the strips were in a regular mowing 

mode it is apparent that these chemically topped strips where the CNG had been killed would not 

have needed mowing from November until at least June 20.     

It is tempting to say that the dead strips received much higher chemical rates because of the issue 

with the spray nozzle setting.  However low rates of glyphosate applied on nearby CNG sheep grazed 

pastures at the same time also killed CNG and other grass plants.  
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Strips still visible 25 May 2020 0.5 L/ha   and  1 L/ha 

Hard mowing 

Allowing the plant to express its reproductive flowering and then mowing hard down low did seem to 

suppress flowering.  No reproductive seed heads were observed in hard mowed rows, though we also 

didn’t see any in the control that was being mowed following normal vineyard practise.  

  

 Hard mowed November 2019   Hard mowed May 2020 
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Conclusions and findings 

• CNG was killed by even low rates of Roundup.  This was an unexpected outcome and may 

have been caused by the low soil moisture levels 

• Chemical topping results in long seed heads which increase the risk of transmitting of seed 

around the orchard 

• The vineyard operator is worried about generating GLY resistance and is not going to try 

chemical topping  

 

Chemical topping on Atacama grazed hills 

 

Aim 

• To determine the effect of 3 rates of Roundup (2 chemical topping rates, 1 kill rate) on 

reducing reproductive seed growth and seed production and seedbank going into a regrassing 

programme. 

 

• To determine the impact of 3 rates of Roundup pasture quality  

Method 
This trail was carried out in a solid CNG hill paddock on State Highway 6 about 10 km from Seddon on 

the Atacama Vineyard.  This vineyard is within the core CNG area and has solid infestations of Chilean 

needle grass.  The trial was conducted in a hill paddock which is grazed.  

The site had a good soil pH, potassium, calcium, sodium levels, very high Magnesium but the 

phosphate and sulphate levels were very low. 

Soil test taken on 30 September 20 on trial area 

pH OP mg/L SO4_mg/kg KMAF Ca MAF Mg MAF Na MAF CEC 

5.8 8 4 11 8 47 11 20 

 

The chemical topping treatments were targeted to be applied when the bulk of the CNG seed heads 

were in Fieke stage 10.2 (tips of awns were beginning to escape from the swollen sheath). Fieke score 

was determined on 12 November using protocol describe in above experiment.  
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Heifers were removed from the paddock on 21 October 2019.   

A boom sprayer attached to a quad bike (see photo below) was used to 

spray two long strips (of approx. 80 m) on 18 November 2019.  Three rates 

of glyphosate Roundup 470 (470 ai/ha) were applied at 235 or 470 ml/ or 

940 ai/ha or 0.5, 1 or 2L/ha) to these long strips. The spray was applied 

after careful calibration of the spray unit.  Tim Struthers build a spray unit 

that could be operated behind a quad bike (see below) to spray the strips.   

Between these rows there were two control strips which were not 

sprayed. 

It was a dry spring with an extended summer drought. 

 

 

 

 

The treatment area was a mix of easy and steeper terrain.  The same response was seen on both. 

Measurements 

Visual assessments of ground cover were made from within a 24 cm diameter round quadrat on 12 

Dec 19, 28 Feb 20, 27 Aug 20.  

Heights of green leaf was recorded on 28 Feb and 26 May 20.  Seeds were removed and potted up to 

see if they germinated.   

On 30 September  20 x 2 strips were cut in both the easy and the hill section for all treatments including 

the control  using an electric hand piece these were bulked by treatment and sent to Hills Laboratory 

for assessment of feed quality.   
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On the 30 September 20 a soil sample was taken across the initial slope at the foot of the trial strips 

and then from a flat/easy area above this slope.  These samples were sent to Hills Laboratory for NIR 

pasture quality measurements and mineral composition.  

Photos were taken regularly of the strips. 

Results 
The spray showed up with almost immediate 

effect.  All spray treatments strongly arrested 

flowering of CNG and surprisingly then went on to 

apparently kill the CNG plants.  

On the 12 Dec19 the control was still largely green 

and had low levels of bare ground.  Compared to 

the control the 1 L had higher levels of dead 

(P<0.02) and 0.5 L had more bare ground (P<0.05) 

than the control (see figure below). 

 

        

Strips from left 2L, 1 L and 0.5 L/ha on 24 Nov 19.  

 

 

From Left 0.5 L, 1 L and 2 L/ha on 28 November 2019 (above) 

Grasses including CNG showing signs of dying 28 November 

2019 (right) 
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Strong flowering in CNG in controls on 4 Dec 2019 and 11 Dec 18 

In January seed from the treated areas were taken and planted into pots to see if they would 

germinate.  They were left in a shady area on the property.  None germinated.   
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In January the drought had browned off most of the pasture 

though there was signs of regrowth coming through the 

spray treatments (see left). 

 

 

 

Treated and control strips on 16 January 20 

By 28 February 20 the drought was worse and there was a lot of dead matter in all treatments but the 

control, with all its browned off CNG had much higher dead material than the sprayed grasses which 

had new sub and other grasses starting to grow.  The lowest dead material was in the 2L (P<0.0001).  

We only assessed green CNG and there were small amounts of Green CNG in the control which also 

had less bare ground than the treatments (p<0.008). See Figure below. 
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The treated swards were all similar height and much shorter than the control pastures.  

Table.  Height of sward  

Date Treatments     

 0.5L 1L 2L Control P< 

Height 28 Feb20 4.9 4.4 3.4 21.5 0.001 

Height 26 May 20 4.3 4.8 4.1 25.9 0.001 

 

 

 

 

On the left the 1L/ha and control strip on the right            Strips at distance in February 2020  
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The drought broke at the end of May 20.   And the by 30 September the pasture had recovered from 

the drought with the CNG growing strongly but the treated area had filled in with ryegrass and other 

grasses from resident seed banks and very low levels of CNG. 

 

 

Coming out of drought on 27 May, showing that grass was killed by all treatments and regrowth is 

occurring 
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On left CNG growing on control and ryegrass coming through on the right treated block on 27 August 

20 

Sprayed on the left and control on the right with tufty CNG growing 

30 September 20 on the left of the photo is treated and on the right is the CNG infested Control.   

There were patches of weed with the grasses in some areas. 
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By Dec20 some effects of the chemically 

topping could still be observed (see right). 

 

 

 

 

 

 

 

 

Pasture quality 

By 30 Sept 20 despite growing in the same soil and naturally dying back in the drought the control 

sward was substantially lower in quality than the Roundup sprayed treatments.  There were no 

differences between the 0.5, 1 and 2L/ha treatments so these have been aggregated.  There were 

some effects of location i.e. the hill that was more CNG dominated being poorer quality than the top 

flat. 

The control CNG dominated pastures were much poorer quality being 2 MJME/kg lower and had 6 % 

lower protein.  Only 50% of the DM in the control was able to be digested compared to 64% of the 

treated pasture.   Stock also compound this difference by choosing not to consume the CNG when 

given the choice.   The spring green Control pasture with approx. 50% CNG was a maintenance feed 

whereas the treated pasture would have supported moderate LWG.    

Table.  Pasture quality in chemically topped pasture in September 20. 

 

 

Macro-nutrients 

The treated compared to the control pasture had on average 40% higher concentration of 

macronutrients except for Na which was 175% higher in the treated pasture.  CNG appears to a pasture 

plant that doesn’t absorb much sodium (see Table below).  

 

 

ME 
MJ ME/kgDM 

DOMD  
% DM 

CP% 
DM% 

Control 8.0 49.8 12.4 

Treated 10.2 63.8 18.2 

    

P< 0.001 0.001 0.007 

    

Hill 8.9 55.8 14.1 

Flat 9.7 60.6 17.6 

    

P< 0.01 0.02 0.004 
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Table.  Macronutrients of chemically topped or control pasture 

 % DM 

 P K S Ca Mg Na 

Control 0.19 1.95 0.19 0.34 0.17 0.16 

Treated 0.26 2.85 0.25 0.49 0.24 0.45 
       
P< 0.03 0.03 0.007 0.03 0.02 0.04 
       
Hill 0.19 2.10 0.21 0.36 0.18 0.18 
Flat 0.26 2.82 0.25 0.49 0.24 0.45 
P< 0.001 0.006 NS 0.001 0.001 0.001 

 

Micro-nutrients 

There were no effect of treatment or location in paddock (see Table below) on the micronutrient 

concentration.  For livestock performance this pasture is adequate in cobalt, but deficient in selenium 

and marginal for copper.   

Table.  Micronutrients of chemically topped or control pasture 

 mg/kg DM    

 Fe Mn Zn Cu B Mo Co Se Cl 

Control 524.0 159.3 21.8 5.5 6.5 0.31 0.30 0.02 0.9 

Treated 563.8 148.8 31.5 7.2 10.7 0.35 0.29 0.02 1.1 
          

P< NS NS 0.06 0.08 0.05 NS NS NS NS 
          

Hill 385.0 134.0 22.4 5.4 7.0 0.29 0.27 0.02 0.8 
Flat 481.0 172.0 32.8 7.6 11.0 0.37 0.32 0.02 1.2 
P< NS NS NS NS NS NS NS NS NS 

 

Conclusions and findings 

• The aerial seeding of CNG was effectively prevented by all rates of Roundup which is likely to 

reduce the seed bank going into a regrassing programme.  

•  Basal seeding may still contribute to the reseeding of CNG.  These strips need ongoing 

monitoring to see how long the CNG plant numbers are suppressed.   

• Low rates of Roundup applied in November killed grasses and particularly CNG leading to a 

substantial reduction in presence of CNG in following spring though signs of recovery were 

seen in summer.  A similar effect in the same season was observed in the chemical topping 

trial in a nearby vineyard.   

• There may be an interaction between the effectiveness of Roundup and dry drought 

conditions that make it more effective.  This finding needs to be repeated in a wetter summer.  

• The strips of green CNG had much lower quality than the result sward that regrew.  There was 

a potential loss of grazing following the spraying of the CNG sward, but this is likely to be more 

than compensated by the higher quality of the resultant sward.   



94 
 

Spot spraying Nassella tussock with Taskforce and Glyphosate 
 

Introduction 

CNG and NT infest dry Northerly faces, especially those that are open and lack competitive swards.  

Taskforce (TF), (ai ingredient sodium flupropanate), has been commonly used since its arrival into NZ 

to spot spray Nassella Tussock (NT) and Chilean Needle grass (CNG). It is used combination with 

Roundup (GLY), (ai glyphosate) to ensure a rapid kill of the tussock to prevent flowering.  Bourdot et 

al., (2017) found that application of TF at recommended rates to 4 m2 plots centered around single NT 

tussocks was 93% effective in killing the tussocks.  But the residual activity in the soil disappeared after 

a year and the remaining open patches were reinfested with new NT seedlings 2-3 years later.   

On the hills of Marlborough spot spraying is normally targeted at scattered single nassella tussocks 

and the small, treated patch (approx.  0.24 m2) potentially allows more vegetative encroachment 

especially from prostrate growing plants like sub clover and may not result in reinfestation.  

Alternatively, we hypothesised that revegetation of the patch could hastened by seeding the patch 

with a small amount of TF resilient forages at the time of spraying.  Plantain and chicory are the TF 

resilient forages that have been the easiest to establish in autumn oversowing, after summer fallows, 

in our paddock studies. Cocksfoot is also added to these paddock mixes and while it is not as resilient 

to TF it does slowly establish and can eventually produce a dense competitive sward.  Little is known 

about the TF resilience of Sheeps Burnett and its ability to oversow in Marlborough conditions, so it 

was added to mix in the second study.   

NT are normally spot sprayed from September through to December and this is not an ideal time for 

establishing new plants in dry Marlborough hills.  It would not be practical to return to every treated 

tussock in autumn the optimum time for sowing of seed. To avoid this dry period, we hypothesised 

that the seeding of patches with non-scarified subterranean clover could be effective.  Non scarified 

seed would require substantial consecutive rainfall events before germination and in this 

environment, this wouldn’t normally occur until the following late autumn when hopefully the TF soil 

residual activity would also be lower.  It is recommended best practise to not resow TF treated areas 

until after 100 ml of rain has fallen when TF residual activity is lower.  But subclover is particularly 

vulnerable to TF.      

Another alternative to TF would be to use the herbicide GLY, this herbicide requires direct leaf contact 

but has no residual soil activity and is therefore potentially less effective.   GLY patches may reseed 

quickly from resident seed banks and patch closure may be quicker, therefore reducing the likelihood 

of reinfestation of the patch. However, it lacks the longer-term activity that prevents germination of 

the TF seedbank and maybe also be less effective in killing the NT as it is highly dependent on getting 

good spray coverage.   GLY is always added to the TF spot spraying mix to ensure the plant is killed 

before flowering and seeding.  TF by itself doesn’t result in a quick kill because it needs to be washed 

into the soil and then taken up by the plant and in the absence of rainfall this can be delayed and is 

unpredictable.   

Some farmers believe that soil microbial activity is affected by TF treatment.  This could be a direct 

effect or due to the absence of living plants on the surface.  Samples were collected to test this theory 

in experiment 2. 
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Figure.  Tussocks treated in Dec 18 

Aim  

• To determine long term impact of spot spraying nassella tussocks with either GLY alone or TF 

+ GLY on patch revegetation and nassella tussock reinfestation.   

• To determine if hand oversowing with TF resilient seed or non-scarified sub clover seed 

hastens the revegetation the bare patches and reduces reinfestation rate. 

• To examine if TF has a residual activity against the soil microbial population.  

Spot spraying of nassella tussock on Paul Kemp’s farm in Weld pass 
 

 Method 
This experiment was conducted on Paul Kemps property at the base of the Weld pass between 

Blenheim and Seddon in two adjacent hill paddocks which contained both easy and steeper contour.  

The pastures are low fertility grasses with some subclover and is extensively grazed at low stocking 

rates with Merino breeding ewes, hoggets and cattle.  This property has long struggled with NT 

infestations.  

One hundred NT were pegged, and colour coded to seeding treatment in each of two paddocks.  In 

the first paddock the tussocks were sprayed by a commercial contractor with GLY on 11 December 

2019 and in the second paddock with TF+GLY on 18 December.  A small pinch of seed containing 

Plantain and non scarified subclover seed was thrown at the half of the patches a few days after 

spraying.  These paddocks were grazed according to normal farm practise.    

Five measurements were taken at 3-4-month intervals (see Table below).   These sites will be 

continued to be monitored for another year for NT reinfestation.  Bare patch diameter was measured.  

The death rate of the tussocks was noted.  The patches were also examined for growth of new 

tussocks.  Plantain plant numbers were counted within the patch area.  It was not possible to detect 

the difference between sown and resident sub clovers, so the patches were scored for the presence 

of sub clover (0 absent through to 5 highly prolific).  On the fourth measurement the patches were 

also scored on the amount of natural grass establishment in the plot.   

All measurements were taken by one operator.  Data were statistically analysed using Analysis of 

variance analysis using JASP software.  

Table:  Measurement dates 

Description Date Days after 
treatment 

Initial Treatment 11 or 18 Dec 18  
Measurement 1 30 Apr 19 136 
Measurement 2 25 Sep 19 284 
Measurement 3 16 Jan 20 397 
Measurement 4 25 May 20 527 
   
Measurement 5 16 Sep 20 641 
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Taskforce bare patch 3 October 2019 Roundup filled in patch 3 October 2019, with Plantain 

 

Results 

Nassella death rates.  There was a 100% death rate of tussocks in both herbicide treatments.  The 

dead TF treated tussocks broke down faster than the GLY tussocks.   

Nassella reinfestation rate:  At the last measurement reported both treatments had 2.5% of large new 

tussocks.  This measurement is ongoing.  

Patch diameter:  By the first measurement the GLY patch had already closed, 

whereas the TF patches didn’t start to close until a year after treatment and were 

not fully closed until the final measurement  1.8 years after treatment (Herbicide 

P<0.001, Herbicide * Time P<0.001).  The 2019 summer was much wetter than 

normal (see climate data in Section 1) and this aided the GLY patch closure.   It is 

interesting to note that the TF patch continued to grow up to 400 days post 

treatment presumably due to the TF travelling in the soil    

The sustained bare patch seen in this study be an indicator of the duration of the TF 

soil residual activity (see Figure below).   Seeding the patch did not decrease the size 

of the patch.  Patch size was also unaffected by slope.  

           Bare TF patch in October 2019  
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Sub clover:  TF suppressed sub clover score (P<0.001) throughout the measurement period except day 

395.   The subclover score was higher on easy compared to steep (0.97 vs 0.35 P<0.001) parts of the 

paddock.  Subclover plant numbers were being suppressed for up 527 days after treatment with TF 

either directly or due to an absence of seeding the previous autumn.  This confirms that sub clover is 

susceptible to TF.  There was no effect of seeding with non-scarified sub clover on subclover score 

with either herbicide.   The theory that seeding with non-scarified sub clover seed, sown in December, 

with the hope that it would delay germination until in later in autumn and help fill the TF patch was 

not found to be correct in this instance.   

 

Plantain plant numbers.  TF improved the establishment of the seeded plantain relative to GLY 

(P<0.001), but the plantain plants didn’t persist over time (<0.001). There was no effect of slope on 
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plantain plant numbers.   TF assisted plantain by keeping the sward open and reduced the 

establishment competition from the resident grasses.  In contrast the plantain plants struggled to 

establish with GLY.  We have observed in paddock studies that plantain only persists if it can reseed 

and overgrazing needs to be avoided because it depletes root reserves.  On these dry hills the plantain 

plants have a high nutritive value and were actively selected and therefore were always heavily grazed, 

did not have the opportunity either to grow or produce seed and therefore did not persist.  In addition, 

they were faced with two successive droughts and plantain is not as drought resilient as cocksfoot or 

deep-rooted plants such as chicory or lucerne.  

 

 

Spot spraying nassella tussock on David Molineux’s property 
 

Method 

This experiment was conducted a year later than experiment 1.  It was carried out on David Molineux 

property in the Awatere Valley just out of Seddon in a single paddock on a steep (>30 degree) low 

fertility (pH 5.6, Olsen P 8, CEC 16)  north east  facing slope comprised of low fertility grasses and sub 

clover.  It is grazed with crossbred sheep and beef cattle.   

Two hundred NT were identified with a colour coded peg and randomly allocated to a 2 x 2 factorial 

trial design of seeding (+seed or -seed) and either TF+GLY or GLY only herbicide (TF+GLY or GLY).  

 

0

2

4

6

8

10

12

0 100 200 300 400 500 600 700

P
la

n
ta

in
 p

la
n

t 
n

u
m

b
er

Days after treatment

Figure.  Impact of two herbicides and seeding on plantain 
number over time.  Bars are standard error of the means

Roundup -
Seed
Roundup +
Seed
Taskforce -
Seed



99 
 

The treatments were applied on 25 Sep 2019 with 2 

separate contractors spraying either the TF+R (30 ml TF 

+ 63 ml of GLY ultra max + 30 ml blue dye per 10 L) or 

GLY (63 ml of GLY ultra max + 30 ml blue dye per 10 L).   

The contractors were asked to replicate their average 

tussock spray 10 times into a tray to determine volume 

supplied per tussock.   This was 25 and 20 ml/tussock 

for the GLY only and GLY + TF contractors respectively.  

The patch size on 1 Dec 19 of 0.14 and 0.17 m2 

(calculated from affected diameter and assumed 3.14 x 

r2 to calculate area) for TF+GLY and GLY respectively.   This equates to a spray rate equivalent of 9L/ha 

of GLY and 4 L/ha of TF.   

On the day of spraying and immediately after a small amount of seed was applied to the seeded 

tussocks by spreading a small handful of seed on and around the tussock.  The seed was an equal 

weight combination of sheep burnett, chicory, plantain and cocksfoot.  The seed bag was weighed 

before and after seeding.  Each patch received 1.05 g of seed which if the same patch size is assumed 

as the spraying equates to 66 kg/seed per hectare or 16 kg/ha of each of four seed ingredients.   

Five measurements were taken at 3-4-month intervals (see Table below).  Bare patch diameter was 

measured.  The death rate of the tussocks was noted.  The patches were also examined for growth of 

new tussocks.  All sown species plant numbers were counted (except at first measurement when 

germinating chicory and grasses couldn’t be identified to species.   One 16 Jan 20 a count of non-sown 

plants were also taken, on 26 May a score was given to sub clover and other grass ground cover (0 

absent, 5 prolific).    All measurements except the first were taken by the same operator.  

On the 6 October 2020 approx. 15 soil samples (75 mm) were collected from within the patches in  TF 

treated plots that were still showing a bare patch and those that weren’t and these were tested for 

TF soil levels by Hills Laboratory.  In addition, approx. 15 soil samples were collected from within 

TF+GLY and GLY sites showing and not showing patches and in a control area close to but outside the 

patches.  These were test for hot water carbon levels which is an indicator of microbial activity.  

 Data were statistically analysed using Analysis of variance analysis using JASP software.  

Table:  Measurement dates 

Description Date Days after 
treatment 

Initial Treatment 25 Sept 19  
Measurement 1 1 Dec 19 67 
Measurement 2 16 Jan 20 113 
Measurement 3 26 May 20 244 
Measurement 4 6 Oct 20 377 
   

 

Results 

Nassella death rates.  There was a 100% death rate of tussocks in both herbicide treatments.  The 

progression of breakdown of the TF tussocks were faster than the GLY tussocks by the last 

measurement all tussocks had disappeared in the TF treated areas while 27% of the dead tussocks 

could still be seen in GLY treated areas.   
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Nassella reinfestation rate:  At the last measurement reported both treatments had 2.5% of large new 

tussocks.  This measurement is ongoing.  

Patch diameter.  Experiment 2 was conducted a year later than experiment 1.  And there is a 

completely different pattern of patch closure in experiment 2 compared to experiment 1 with the GLY 

patches closing more slowly and the TF patches more quickly than in experiment 1.  In experiment 2 

the spring was not dry but subsequently there was a long and sustained drought which didn’t break 

until June 19. 

In this experiment GLY and TF patches closed at a similar rate.  The GLY patch was even 10 cm bigger 

in 10 cm GLY than TF in beginning.  This is likely to be an operator difference.  By the last measurement 

TF patches were 7 cm bigger than GLY at the last measurement (Time * Herbicide P<0.001).  

Seeding had no effect on patch size.  

 

 

Plant numbers. More plantain and chicory numbers established in the GLY treated patches, but 

numbers were similar in both herbicides by the end of the experiment (Time x Herbicide P<0.03).  All 

plants struggled to persist in the face of drought and selective grazing.   
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Patches 7 October 20 showing small plants from seeding and natural subclover seeding 
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Findings and Conclusions 

• In some instances, GLY compared to TF+GLY sprayed nassella tussocks regain plant cover more 

quickly and sometimes they are similar.   

• Both herbicide treatments have so far resulted in similar NT reinfestations rates 

• Some of the high-quality forage species that were hand oversown at the time of spraying to 

in early summer did establish but they did not persist and due to heavy selective grazing 

remained small and didn’t contribute to patch revegetation.  
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Figure.  Impact of two herbicides and seeding on number of sheep bernett 
plants over time.  Bars are standard error of the means
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