
  



INTRODUCTION

Trojan with NEA2 endophyte brings together a 
unique combination of features which – up until 
now - no other perennial ryegrass has given  
New Zealand farmers.  

With its mix of persistence, production, feed value 
and natural endophyte, Trojan is an exceptional, 
resilient pasture. 

Since its introduction it has become NZ’s most 
preferred perennial ryegrass, setting new 
standards of performance on thousands of farms 
nationwide. 

TROJAN 
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Measuring ryegrass ground cover.

PERSISTENCE

Pasture persistence 
remains a key farmer 
requirement, and years 
of testing behind Trojan 
show just how well it will 
last the distance. 

Proven over time

Trojan is a re-selection from Tolosa 
– which also delivered excellent 
persistence – and it first entered our 
trial system in 2005. Since then it has 
been sown in 74 separate replicated 
trials from Northland to Southland 
across many soil types and farm 
systems. The bottom line? Trojan  
has shown excellent persistence. 

Proven in harsh conditions

Mt Possession Station in inland 
Canterbury is a tough dryland site 
for any ryegrass. It has light soil with 
annual rainfall averaging 550mm, 
and we planted a trial there in 2005 
under sheep and beef grazing. As of 
now, Trojan continues to out-persist all 
other commercially available varieties 
in the Mt Possession trial, and it is 
significantly ahead of Nui, which has 
persisted very poorly.
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Trojan with NEA2 
has proven itself  

in trials - here under 
the harsh, testing 

conditions of  
Mt Possession 

Station.

Entry
Ryegrass  

ground cover (%) 
after 5 years*

Trojan NEA2 52  a

Alto AR1 45  ab

Hillary AR1 41  bc

Bronsyn AR1 40  bc

Meridian AR1 33  c

Nui WE 21  d

*Trial run at Mt. Possession, Canterbury, sown on 31/10/05, 
point analysis undertaken on 26/04/11 to calculate ryegrass 
ground cover. Significance lettering given for 5% LSD level, 
cultivars with the same letter are not significantly different.

2005-11 Mt Possession trial,  
persistence under sheep grazing*

Measuring persistence 

Persistence is assessed by measuring 
‘ryegrass ground cover’ at the end 
of each trial. To do this 100 nails are 
placed down in each plot and the 
percentage of times the tip of each 
nail touches or misses ryegrass 
is recorded, to give a measure of 
ryegrass plant survival.

The Trojan advantage



6 Resistance to plant pulling

Plant pulling is a key driver of 
persistence on a range of soils, 
particularly in northern and coastal 
areas of the North Island. Trojan with 
NEA2 has excellent resistance to plant 
pulling as shown below.

A better endophyte

Trojan and its naturally occurring 
endophyte have evolved together, 
complementing each other in a 
synergistic relationship which is greater 
than the sum of its parts. Trojan’s high 
tillering ability and summer growth 
combine with the chemical protection 
of NEA2. The result is good control of a 
range of insects. See page 17 for more.

7GROWTH

Trojan with NEA2 sets a new standard of dry 
matter yield for perennial ryegrass. But more 
importantly, it delivers this growth when it is  
most valuable. 

Exceptional dry matter yield

Trojan has exceptional total dry matter 
yield. On average, over eight years 
of trials nationwide, it significantly 
outyielded all other cultivars except 
Arrow, producing 9% more than the 
average trial yield.

Shoulder growth

More important than total yield is the 
time of year when DM is available. 
Trojan has superior production in the 
critical shoulders of the season – winter/
early spring and autumn – when feed is 
of the highest value in pastoral systems.  
This gives it a smoother seasonal 
growth curve which better meets  
stock demand.

Tested through drought 

Waikato persistence data (below) is a 
graphic example of Trojan’s resilience. 
This trial was subject to the ‘one in 100 
year’ drought of 2007/08, run under 
good grazing management. Trojan with 
NEA2 showed very good persistence at 
the end of the trial, which was run  
by DairyNZ. 

Entry Ryegrass  
ground cover (%)*

Trojan NEA2 98  a

Bealey NEA2 98  a

Alto AR1 97  a

Banquet SE 97  a

Bronsyn AR1 91  ab

Arrow SE 85  b

Commando AR1 84  b

Extreme AR6 70  c

*Trial run by DairyNZ at Newstead, Waikato. Trial sown on 
11/04/05, point analysis undertaken on 27/05/08 to calculate 
ryegrass ground cover. Significance lettering given for 5% 
LSD level; cultivars with the same letter are not significantly 
different. SE = Standard endophyte.

2005-08 Waikato trial persistence  
under dairy grazing*

*Data is combined from 22 scores from 8 AYT’s: 2004-07 
Whareroa (Taranaki); 2005-08 Newstead (Waikato);  
2005-08 Massey (Manawatu); 2005-08 Burnham 
(Canterbury); 2006-09 Whareroa (Taranaki); 2007-10 
Newstead (Waikato); 2009-11 Newstead (Waikato); 2009-11 
Monavale (Waikato). Statistical significance lettering given 
for 5% LSD, cultivars with the same letter are not significantly 
different. SE = Standard endophyte.

2004-11 AYT ryegrass plant 
pulling scores*

Entry Score

Bealey NEA2 7.8  a

Bronsyn AR1 7.5  a

Alto AR37 7.3  a

Trojan NEA2 7.2  a

One50 AR1 7.1  a

Alto AR1 6.9  ab

Expo AR1 6.9  ab

Commando AR1 6.9  ab

Arrow AR1 6.6  b

Matrix SE 6.3  b

Banquet II Endo5 6.2  b

Revolution AR1 5.1  c

Extreme AR37 5.0  c

Ultra AR1 4.8  c

Extreme AR1 4.6  c

*Combined data from 16 AYT’s: 2003-06 Waikato; 2003-06 Manawatu; 2003-06 Canterbury; 2003-06 Canterbury; 2004-07 
Taranaki; 2005-08 Waikato; 2005-08 Manawatu; 2005-08 Canterbury; 2006-09 Taranaki; 2007-10 Waikato; 2007-10 Manawatu; 
2007-10 Canterbury; 2007-10 Southland; 2008-11 Taranaki; 2008-11 Canterbury; 2008-11Southland. Cultivars must be in 
at least three trials to be included. Significance lettering is given at the LSD 5% level, cultivars with the same letter are not 
statistically different. SE = Standard endophyte.

2003-11 NZ AYT diploid ryegrass DM yields, trial mean = 100%*

Entry Winter E Spring L Spring Summer Autumn Total

Trojan NEA2 112 a 105 a 103 ab 114 a 110 a 109 a

Arrow AR1 104 bc 104 ac 104 a 107 b 106 ac 106 ab

Alto AR1 103 bc 100 bd 104 a 106 b 102 cd 103 bc

Extreme AR37 103 bc 105 a 100 ab 101 bc 104 ac 103 bd

Matrix SE 104 bc 97 cd 101 ab 107 b 108 ab 103 bd

One50 AR1 107 ab 99 bd 99 b 107 b 104 ac 103 bd

Extreme AR1 97 cd 105 ab 98 b 103 bc 98 d 101 bd

Revolution AR1 104 bc 100 ad 101 ab 97 cd 98 d 100 cd

Bronsyn AR1 93 d 100 ad 100 ab 101 bc 103 bd 100 d

Commando AR1 84 e 97 d 100 ab 93 d 87 e 94 e

100 = kgDM/ha 1067 1999 3595 4094 2545 13322

The Trojan advantageThe Trojan advantage
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Trojan mixed with Kotare and Weka clover.

The Trojan advantageThe Trojan advantage

Autumn

Trojan ryegrass

Standard ryegrass

Winter Spring Summer

Trojan delivers both winter/early spring & 
autumn growth, smoothing seasonal production.

MORE  
QUALITY FEED

Trojan with NEA2 is a 
late heading cultivar, 
with reduced aftermath 
heading, meaning better 
summer pasture ME, or 
less mowing’s required 
to keep it leafy. 

Trojan with NEA2 builds on Tolosa’s 
palatability. Anecdotal farmer feedback 
of Trojan has been that stock love it – 
and so do the farmers who have used it.

Low aftermath heading (AMH)

AMH is the level of secondary seeding 
that ryegrass cultivars show through 
summer, following the main seeding  
in spring. 

Trojan shows less AMH than many other 
diploid cultivars, so summer growth 
naturally retains better quality, without 
having to be topped or mown.

Late heading

Trojan has a late heading date of +16 
days. This means better late spring  
feed quality and easier management 
through this period.

High metabolisable energy

Trojan has tested at a very high average 
ME of 12.3.

It also has good levels of water soluble 
carbohydrate – or sugar – and protein. 
See page 25 for more.

2003-11 AYT diploid ryegrass 
aftermath heading scores  
(where 9 = no AMH)*

Entry Score

Trojan NEA2 7.2  a

Expo AR1 6.9  a

One50 AR1 6.5  a

Revolution AR1 6.3  a

Alto AR1 6.2  a

Extreme AR37 5.9  ab

Bronsyn AR1 5.9  ab

Ultra AR1 5.8  ab

Matrix SE 5.8  ab

Arrow AR1 5.7  b

Samson AR37 4.8  c

Kamo AR37 3.6  d

Commando AR37 3.5  d

*Visually scored on a 1 to 9 basis, where 9 = no seedheads. 
Data is combined from 15 scores from 6 AYT’s: 2003-05 
Massey (Manawatu); 2005-08 Burnham (Canterbury); 2007-
10 Massey (Manawatu); 2007-10 Chertsey (Canterbury); 
2008-11 Courtenay (Canterbury); 2009-11 Courtenay 
(Canterbury). Cultivar must have a minimum of two scores 
to be included. Significance lettering given for 5% LSD level, 
cultivars with the same letter are not significantly different. 
SE = Standard endophyte.
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NEA2 endophyte growing on agar

NEA2 in Trojan  
gives good control  

of a range of insects. 
It’s palatable, and  

staggers free for cows 
and sheep.

11A NATURAL 
ENDOPHYTE

Trojan and NEA2 have 
evolved together over 
many 1000’s of years 
to create a unique 
ryegrass/endophyte 
relationship. 
This is very important, because we are 
discovering the relationship between 
host cultivar and endophyte is complex, 
variable and at times unpredictable. 
Trojan is the only perennial diploid 
ryegrass in NZ which comes with its 
own novel endophyte already built into 
its genetics, and because of this strong, 
natural partnership between the two,  

we benefit from higher endophyte 
levels in the seed we sell.

Trojan with NEA2 delivers an excellent 
combination of insect control and 
freedom from ryegrass staggers in cows 
and sheep.

Good insect control

Trojan with NEA2 has good insect 
control of the major insect pests black 
beetle and Argentine stem weevil. It also 
provides very good protection against 
pasture mealybug and moderate control 
of root aphid.

For insect control ratings from 
endophyte see page 17.

The Trojan advantage

Trojan with NEA2 has good control of black beetle adults  

- which feed on the base of ryegrass plants as shown (right).



No ryegrass staggers

Trojan with NEA2 does not cause 
ryegrass staggers in cows or sheep. 
Three lamb performance trials have 
been run by Lincoln University with 
no instances of ryegrass staggers 
on pastures containing the NEA2 
endophyte. Further, we have seen no 
ryegrass staggers in cows or sheep 
grazing pastures on commercial farms 
containing NEA2. 

Under deer grazing, be cautious if 
grazing the first pick of green re-growth 
following drought. We have seen one 
occasion where some elk showed a low 
level of staggers grazing NEA2 in these 
circumstances. Elk are more susceptible 
to staggers than other deer.

A naturally occurring endophyte

For the past 10 years, most ryegrass 
cultivars and endophytes have not 
been selected together. Cultivars 
have been bred, then at the final stage 
of development, inoculated with a 
particular novel endophyte. 

In contrast, NEA2 and Trojan are a natural 
team, which we believe is one of the 
reasons that we are seeing such good 
performance from this combination.  

Reliability

Because Trojan and NEA2 were selected 
together, they work well together. That also 
means more reliable and consistent seed 
supply – and generally means endophyte 
infection levels are higher than some other 
endophyte/ryegrass combinations.

TECHNICAL TROJAN 
PERENNIAL 
RYEGRASS
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14 15EXCEPTIONAL 
YIELD

Trojan with NEA2 shows 
exceptional yield.

Advanced Yield Trial (AYT) data

Since 2003, Agriseeds has completed  
16 AYT trials, each lasting three years. 
The data from all of these trials has been 
analysed to produce the table below. All 
trials were assessed by yield cuts with 
DM determination, run under industry 
protocols, with the trials and data 
analysis both audited by AsureQuality. 

Results

Trojan has shown exceptional total DM 
yield. On average, across the trials it 
has produced 3% more total yield than 
Arrow, and 9% more than the average 
total yield of the trials.

Note: In these trials, winter is June and 
July, early spring (E Spring) is August 
and September, and late spring  
(L Spring) is October and November. 
Summer is December - February;  
and autumn is March - May.

SUPERIOR  
SHOULDER GROWTH

Trojan with NEA2 
provides exceptional 
growth in both winter/
early spring and 
summer/autumn.

The key feed deficit periods in most NZ 
pasture-based systems are winter/early 
spring and summer/autumn. Growth in 
these periods is of the greatest value. 

As well as providing exceptional 
total DM yield, Trojan also produces 
excellent seasonality of growth in both 
the cool and warm seasons. To highlight 
this the following table uses the same 
Advanced Yield Trial (AYT) data as on 
page 14. However, in this case, cultivars 
are presented ranked on either cool or 
warm season growth.

Note: In these trials, winter is June and 
July, early spring (E Spring) is August 
and September. Summer is December  
- February; and autumn is March - May.

*Combined data from 16 AYT’s: 2003-06 Waikato; 2003-06 Manawatu; 2003-06 Canterbury; 2003-06 Canterbury; 2004-07 
Taranaki; 2005-08 Waikato; 2005-08 Manawatu; 2005-08 Canterbury; 2006-09 Taranaki; 2007-10 Waikato; 2007-10 Manawatu; 
2007-10 Canterbury; 2007-10 Southland; 2008-11 Taranaki; 2008-11 Canterbury; 2008-11Southland. Cultivars must be in 
at least three trials to be included. Significance lettering is given at the LSD 5% level, cultivars with the same letter are not 
statistically different. SE = Standard endophyte.

2003-11 NZ AYT diploid ryegrass DM yields, trial mean = 100%*

Warm season growth

Entry Summer Autumn

Trojan NEA2 114 a 110 a

Matrix SE 107 b 108 ab

Arrow AR1 107 b 106 ac

One50 AR1 107 b 104 ac

Alto AR1 106 b 102 cd

Extreme AR37 101 bc 104 ac

Bronsyn AR1 101 bc 103 bd

Extreme AR1 103 bc 98 d

Revolution AR1 97 cd 98 d

Commando AR1 93 d 87 e

100 = kgDM/ha 4094 2545

Cool season growth

Entry Winter E Spring

Trojan NEA2 112 a 105 a

Extreme AR37 103 bc 105 a

Arrow AR1 104 bc 104 ac

Extreme AR1 97 cd 105 ab

One50 AR1 107 ab 99 bd

Revolution AR1 104 bc 100 ad

Alto AR1 103 bc 100 bd

Matrix SE 104 bc 97 cd

Bronsyn AR1 93 d 100 ad

Commando AR1 84 e 97 d

100 = kgDM/ha 1067 1999*Combined data from 16 AYT’s: 2003-06 Waikato; 2003-06 Manawatu; 2003-06 Canterbury; 2003-06 Canterbury; 2004-07 
Taranaki; 2005-08 Waikato; 2005-08 Manawatu; 2005-08 Canterbury; 2006-09 Taranaki; 2007-10 Waikato; 2007-10 Manawatu; 
2007-10 Canterbury; 2007-10 Southland; 2008-11 Taranaki; 2008-11 Canterbury; 2008-11Southland. Cultivars must be in 
at least three trials to be included. Significance lettering is given at the LSD 5% level, cultivars with the same letter are not 
statistically different. SE = Standard endophyte.

2003-11 NZ AYT diploid ryegrass DM yields, trial mean = 100%*

Entry Winter E Spring L Spring Summer Autumn Total

Trojan NEA2 112 a 105 a 103 ab 114 a 110 a 109 a

Arrow AR1 104 bc 104 ac 104 a 107 b 106 ac 106 ab

Alto AR1 103 bc 100 bd 104 a 106 b 102 cd 103 bc

Extreme AR37 103 bc 105 a 100 ab 101 bc 104 ac 103 bd

Matrix SE 104 bc 97 cd 101 ab 107 b 108 ab 103 bd

One50 AR1 107 ab 99 bd 99 b 107 b 104 ac 103 bd

Extreme AR1 97 cd 105 ab 98 b 103 bc 98 d 101 bd

Revolution AR1 104 bc 100 ad 101 ab 97 cd 98 d 100 cd

Bronsyn AR1 93 d 100 ad 100 ab 101 bc 103 bd 100 d

Commando AR1 84 e 97 d 100 ab 93 d 87 e 94 e

100 = kgDM/ha 1067 1999 3595 4094 2545 13322

Technical featuresTechnical features



NEA2 
ENDOPHYTE

NEA2 is Trojan’s unique 
endemic endophyte, 
which has evolved in a 
natural partnership along 
with the ryegrass itself.

NEA2 and Trojan are different from most 
other ryegrass/endophyte combinations 
available today. 

For the past 10 years, most ryegrass 
cultivars and endophytes have not 
been selected together. Cultivars have 
been bred, tested, and prepared for 
commercial release, then they have 
been inoculated with a novel endophyte 
such as AR1 or AR37. Research has 
shown that different cultivars react 
differently to the same endophyte, and 
in this development process often no 
account has been taken of the variable 
cultivar/endophyte interaction. 

In contrast NEA2 and Trojan were 
selected together. We believe one 
reason we are seeing such good field 
performance from this combination is 
because of their long-standing natural 
association with each other.  

Note: NEA2 in Trojan is a mix of several 
separate endophyte strains.

Alkaloid levels

NEA2 in Trojan produces lolitrem B, 
ergovaline and peramine, all at lower 
levels than Standard endophyte (SE). 
Note that alkaloid levels quoted are 
indicative only, as they vary widely 

both within and between seasons, 
influenced by climate, environmental 
and management factors.

Lolitrem B

The lolitrem B level produced by 
NEA2 in Trojan is very low, with tests 
showing it is typically 5-10% of the level 
of SE. Animal health testing in Lincoln 
University has shown this does not 
cause staggers in lambs. 

Ergovaline

Tests show the ergovaline level 
produced by NEA2 in Trojan is typically 
60-70% of the level produced by SE. 

This level of ergovaline has been shown  
to give good control of black beetle and 
moderate control of root aphid.

Animal performance trials at Lincoln 
University to date have shown no 
adverse affects from this level of 
ergovaline.

Peramine

Tests show the peramine level produced  
by NEA2 in Trojan is typically 20-30%  
of the level of produced by SE.  

This level of peramine has been shown 
to give good control of Argentine stem 
weevil and is believed to give good 
protection against pasture mealy bug. 
Trojan with NEA2 has shown very  
good persistence in grazing trials 
throughout New Zealand, which would 
not be possible without good control  
of these pests.

INSECT CONTROL 
SUMMARY

Trojan with NEA2 
endophyte gives good 
control of a range of 
insects.

The ratings table below summarises the 
information on insect control. 

Specific trial results for different insect 
pests can be found on the following 
pages. 
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Insect control from endophyte - diploid ryegrasses

(1) AR37 provides good control of Argentine stem weevil larvae, but no control of adults. While larvae cause 
most damage to pastures, adults can cause damage to emerging grass seedlings, so use of an appropriate seed 
treatment is recommended for all cultivars with novel endophyte. (2) AR1 plants are more susceptible to root 
aphid than plants Without endophyte. (3) Control of porina in AR37 pastures only applies to the AR37 ryegrass 
component. Other species that are palatable to porina (such as white clover) will still be damaged.

Insect AR1 NEA2 AR37 Standard 
endophyte

Black beetle t ttt ttt ttt

Argentine stem weevil tttt ttt tttt1 tttt

Pasture mealybug tttt (tttt) tttt tttt

Root aphid -2 tt tttt tt

Porina 3 - Not tested ttt t

Key to table:

 - No control.  

  Low level control: Endophyte may provide a measurable effect, but is unlikely  
to give any practical control. 

  Moderate control: Endophyte may provide some practical protection, with low to 
moderate reduction in insect population. 

   Good control: Endophyte markedly reduces insect damage under low to moderate 
insect pressure. Damage may still occur when insect pressure is high. 

  Very good control: Endophyte consistently reduces insect populations and keeps 
pasture damage to low levels, even under high insect pressure. 

( ) Provisional result: Further results needed to support the rating. Testing is ongoing.

These ratings are indicative and may vary slightly between cultivars. If Argentine 
stem weevil or black beetle are present at sowing, an appropriate seed treatment is 
recommended, to improve insect resistance during establishment. The ratings in this 
table are based in part on glasshouse studies where test plants are 100% infected 
with endophyte, whereas commercial seed must meet minimum standards of 70% 
of seeds infected. These tables were compiled by AgResearch, Agricom, Agriseeds, 
Grasslanz and PGG Wrightson Seeds.

Technical featuresTechnical features



The BB control of NEA2 
in Trojan is rated at 
‘three stars’, the same 
as AR37.

Data supporting this rating comes from 
trials in the Waikato and Bay of Plenty.

Waikato data

Two replicated small plot trials were 
sown by Agriseeds in autumn 1999, 
under commercial dairy cow grazing 
on farms at Cambridge and Ngarua. 
Damage caused by black beetle larvae 
resulted in large differences between 
cultivars1 in terms of ryegrass crown 
death and pulling after grazing, and 
AgResearch was contracted to assess 
BB numbers in March 2000.

Fifteen 10 cm diameter soil cores were  
taken from each plot to a depth of 7 cm,  
and numbers of BB third instar larva,  
pre-pupa, pupa and adult present in 
each core were counted. Cores were 
also assessed for signs of BB feeding 
activity. Data was analysed by ANOVA.

BB population

The combined number of BB larvae, 
pupae and adults is presented below, 
averaged over both trials. Numbers 
ranged from 6/m² to 51/m², with NEA2 
demonstrating a similar level of BB 
control to the best Standard endophyte 
(SE) treatment.  

Significantly lower BB populations were 
recorded in the plots of NEA2 and two 
best SE entries. The entry with the 
highest BB population was believed, 
after investigation, to have only 
contained a low level of live SE  
at sowing (labelled ‘Standard-low’).

BLACK BEETLE 
(BB) CONTROL
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1 NEA2 was in the diploid cultivar Tolosa, Standard 
endophyte (SE) was in the diploid cultivars Impact,  
Bronsyn, Samson and Aries HD.

Large differences in ryegrass persistence at Edgecumbe were apparent within  
13 months. The plot on the left scored 7 (out of 9), the plot on the right 1.5.

Results for these scores are presented  
on the right. NEA2 (Trojan) 
demonstrated similar persistence to  
one cultivar with AR37 (Bronsyn) in this 
trial, and better persistence than the 
other cultivar with AR37 (Extreme).

NEA2 and AR37 cultivars all persisted 
significantly better than AR1 or WE 
cultivars.

Ryegrass persistence under 
severe BB damage in  
Bay of Plenty*

Endophyte 
(cultivar)

Persistence score  
13 May 2009

AR37 (Bronsyn) 6.2  a

NEA2 (Trojan) 5.6  a

AR37 (Extreme) 3.9  b

AR1 (Extreme) 1.5  c

AR1 (Bronsyn) 1.4  c

WE (Bronsyn) 1.1  c

LSD (5%) 1.37

Significance ***

*Significance lettering is given at the LSD 5% level; cultivars 
with the same letter are not statistically different.

Bay of Plenty data

In a replicated small plot trial run by 
Agriseeds in the Bay of Plenty at 
Edgecumbe under commercial dairy 
grazing, large persistence differences 
were seen between ryegrass cultivars 
due to the combination of severe BB 
damage and moisture stress.  

The trial was sown in April 2008, and 
ryegrass persistence scores were taken  
in May 2009. Plots were scored on a  
9 to 1 basis, where 9 was a perfect 
ryegrass plot, 1 a complete absence  
of ryegrass. No cultivar showed 
complete control of BB.

18 19
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The results of ASW tiller damage 
presented in the graph on the right 
are considered more meaningful. 
These results are conservative, 
underestimating ASW damage on  
WE and SE treatments, as the dead 
tillers were difficult to assess for 
damage. 

Results are almost identical to tiller 
death. AR1 had significantly less 
damaged tillers than the WE treatment. 
NEA2 was not significantly different  
from AR1 or AR37.

The results of tiller death are presented 
in the graph on the right. Unfortunately 
leaf miner was also found on plants, 
somewhat confounding results since  
this can also cause tiller death. 

AR1 had significantly less dead tillers 
than the Without endophyte (WE) 
treatment. NEA2 was not significantly 
different from AR1 or AR37.

High ASW control - 10% dead tillers. Susceptible to ASW - only 2 tillers left alive.

*NEA2 is an average of results from the 2 separate endophyte 
strains comprising “NEA2”. Individual performance of these 
2 strains was not significantly different.
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Technical features

Caged plants in the ASW pot trial.

The ASW control of 
NEA2 in Trojan is rated 
at ‘three’ stars. 

Data supporting this rating comes from 
replicated pot trials carried out from 
2009 - 2012, to assess the affect of ASW 
on the same ryegrass cultivar infected 
with a range of endophytes. Results are 
presented from the 2009 trial. In this trial:

•  ASW were caged onto mature plants  
to assess tiller damage and death, and;

•  A comb test was used to assess  
ASW adult leaf feeding.

ASW tiller death and tiller damage

ASW adults were caged onto mature 
ryegrass plants of the same ryegrass  
cultivar (diploid Bronsyn) containing  
a range of endophytes for two weeks.

Temperatures in the glasshouse were 
high during this period, with many of 
the ASW eggs laid believed to have 
hatched. So rather than taking egg 
counts, larval damage was assessed 
after six weeks by counting the number 
of dead tillers, and removing each 
to study for evidence of ASW larval 
feeding. Results were analysed using 
ANOVA.

ARGENTINE STEM WEEVIL 
(ASW) CONTROL

Technical features
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RA numbers
The results of the RA counts are 
presented in the top right graph. AR37 
had significantly fewer RA per plant 
than any other treatment – no RA were 
found on it. NEA2 and SE were not 
significantly different, and NEA2 had 
significantly fewer RA than the AR1 or 
WE treatments.

Plant growth in RA bioassay
The size of plants was also assessed,  
with results presented in the graph below.

They show an overall trend in line with 
root aphid numbers, with the largest 
plants found under the lowest RA numbers.  

Significant differences were the WE 
treatment which had significantly 
less root or shoot weights than any 
endophyte (including NEA2), and 
AR37 which had a higher shoot  
weight than SE or AR1.

Arrows show white root aphid colonies 
on roots outside the planter bag.

The RA control of  
NEA2 in Trojan is rated 
at ‘two stars’. 

Data supporting this rating comes from  
a replicated pot trial run by AgResearch  
in 2009, assessing the affects of root 
aphid on the same ryegrass cultivar 
(diploid Bronsyn) infected with a range 
of endophytes.  

In the trial 20 mature plants of each 
treatment were transferred into planter 
bags, and kept in a shade house at 
Ruakura with known RA infestation.  
To ensure infestation, a piece of RA 
infested root was put into the soil of 
each planter bag.

RA were assessed after 5 weeks, with 
data analysed by ANOVA.
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Technical features

The results of adult ASW preference  
are presented in the table on the 
right, with Standard, AR1 and NEA2 
endophytes significantly less preferred 
than WE or AR37 after both 20 hour  
and 4 day periods.

Note, although AR37 gives only a low 
level of control against adult ASW, it 
provides very good control of ASW 
larvae which cause the major damage 
to pastures.

Example of ASW adult feeding damage scores at 20 hours. 

Damage 
score

3  0  1  1  1  0.5 0

ASW adult preference scores  
for endophytes after 20 hours  
and 4 days*

* Scores are made on a 0-5 basis:  
0 = no damage; 5 = over 80% of leaf damaged.
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ASW adult feeding (comb test)

Adult ASW are mainly a problem 
during pasture establishment. However, 
controlling ASW adults usually results in 
reduced egg laying and larval damage. 

Comb tests look at preference of adult 
ASW, through randomly taping leaves 
of different treatments in a Petri dish, 
using eight replicates of each, adding 
six adult ASW and scoring the damage 
after both 20 hours and 4 days.  

ARGENTINE STEM WEEVIL 
(ASW) CONTROL

Technical features
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AR1 NEA2 AR37 Endo5
Standard 

endophyte 
(SE)

Without 
endophyte 

(WE)

Freedom from 
ryegrass staggers

2 ¹

Animal production ³ ¹

AR1 NEA2 AR37 Endo5
Standard 

endophyte 
(SE)

Without 
endophyte 

(WE)

Freedom from 
ryegrass staggers

2 ¹

Animal production Not tested ³ Not tested ¹

(1) Standard endophyte can cause severe ryegrass staggers, can significantly decrease lamb growth rates in summer and 
autumn, and significantly increase dags. (2) Ryegrass containing AR37 endophyte can cause severe ryegrass staggers, but the 
frequency of ryegrass staggers is much lower than for ryegrass with Standard endophyte. One50 AR37 may give rise to higher 
instances of ryegrass staggers in some situations. (3) Lambs grazing ryegrass containing AR37 endophyte can have reduced 
LWG during periods of severe staggers.

(1) Standard endophyte can cause ryegrass staggers, and has been shown to depress milksolids production through summer 
and autumn. (2) While ryegrass staggers has not been observed on cattle and dairy cows, it could occur on rare occasions. 
(3) In dairy trials overall MS production from ryegrass containing AR37 endophyte is not significantly different from that with 
AR1. A small reduction in MS was observed over summer on ryegrass containing AR37. A contributing factor to this was the 
lower clover content in AR37 pastures. 

Livestock performance – sheep & lambs

Livestock performance – dairy cows & beef cattle

Trojan with NEA2 
provides a high level  
of animal health and 
performance.  

Endophyte animal health  
and performance

These ratings are indicative. Animal 
performance and health can vary under 
different management systems and 
between seasons.

ANIMAL PERFORMANCE 
SUMMARY

Key to tables: 

  Moderate animal production and health: This endophyte is known to regularly cause 
significant problems. 

  Good animal production and health: This endophyte can cause problems from time to time. 

 Very good animal production and health

Technical features

FEED VALUE

Trojan with NEA2 builds 
on Tolosa’s palatability. 
It is a late heading 
cultivar, with reduced 
aftermath heading and 
high feed quality.

Feed test results

Feed test results for a range of diploid 
cultivars are presented in the below 
table. 

These have been derived from feed 
quality trials run in Canterbury under 
good rotational grazing management. 

Samples from each cultivar were cut 
and analysed for the key feed quality 
characterstics ME, water soluble 
carbohydrate (WSC) and protein.

Trojan has shown high ME, high WSC 
and high protein, not significantly 
different from a range of other cultivars. 

In situations where ME is above 12, it is 
unlikely to be a limiting factor in animal 
performance.

Entry ME (MJ/kgDM)* WSC (%) Protein (%)

Expo AR1 13.0 a 26.5 a 17.4 ab

Aberdart WE 12.9 ab 26.5 a 18.9 ab

Revolution AR1 12.8 bc 25.5 ab 17.4 ab

Alto AR1 12.7 cd 25.5 ab 17.4 ab

One50 AR1 12.7 cd 25.5 ab 17.8 ab

Ultra AR1 12.6 ce 25.3 ab 17.2 b

Trojan NEA2 12.6 ce 25.8 a 17.8 ab

Arrow AR1 12.6 de 25.8 a 17.2 b

Matrix SE 12.6 de 23.3 bd 19.5 a

Bronsyn AR1 12.5 ef 22.7 cd 19.0 ab

Kamo AR37 12.3 f 22.1 d 19.1 a

*Analysis by ARL using NIR. Data combined from these trials from 2004-10. Cultivars must have been tested for a 
minimum of 12 months to be included.

Diploid ryegrass feed quality results*

Technical features
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Severe Argentine stem weevil damage seen in the front of this newly sown pasture. 

SEED  
TREATMENT

AGRICOTE seed 
treatment protects new 
sowings from pests and 
disease reducing the 
risk of losing a pasture 
at establishment.
By protecting newly emerged seedlings 
from pests and disease, AGRICOTE 
seed treatment acts as an “insurance 
policy” against paddock failure. Such 
losses, and associated costs, can be 

substantial. But in most cases they can 
be easily avoided.

Seed treatment is where seeds are 
coated with a mix of chemicals (and 
sometimes nutrients) to protect and 
enhance their establishment.

These coatings contain enough 
insecticide and fungicide to last for 
approximately six weeks post-sowing, 
the time that young plants are most 
vulnerable to insect attack and disease. 
The active ingredients are systemic, so 
as well as protecting the seed itself, they 
‘grow’ through the plant tissue of the 
seedling as it emerges from the ground.
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Dairy

Sheep, Beef, Deer

Mix kg/ha

Trojan perennial ryegrass 18 - 22

Kotare white clover 1.5

Weka white clover 1.5

Total 21 - 25

Mix kg/ha

Trojan perennial ryegrass 18 - 20

Weka white clover 1.5

Apex white clover 1.5

Tuscan red clover 4

Safin cocksfoot 2 – 3

Total 27 – 30

SOWING TROJAN 
WITH NEA2

Suggested below are several base seed mixes  
for Trojan. These will vary between situations.

Technical featuresTechnical features
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Member of the Royal Barenbrug Group

Agriseeds ® is a registered trademark of New Zealand Agriseeds Limited. 
Trojan Technical Data: Copyright © 2013 by New Zealand Agriseeds Limited.

Trojan is a perennial ryegrass certified under the New Zealand  
seed certification scheme as lolium boucheanum.

0800 449 955
www.agriseeds.co.nz

Superior pastures 
from Agriseeds.


