
Introduction
Trinexapac-ethyl (TE) became commercially available in 
New Zealand in the year 2000 as Moddus®. Moddus was 
rapidly adopted as a key management input in ryegrass 
and tall fescue seed crops, where yield increases of over 
50% have been achieved. In recent years, a number of 
generic TE formulations have become available. In the 
2010/11 growing season two generic formulations of TE 
(Trexel® and Trinity™) were compared with Moddus. The 
machine dressed seed yields were shown to be similar 
between all products. In the 2011/12 growing season three 
generic formulations of TE (Trexel, Trinity and Optimus®) 
were compared with Moddus. There was no difference in 
seed yields between the four formulations when applied 
at similar application volumes. Optimus resulted in a 
significantly higher seed yield compared with Moddus 
when the same rate of active ingredient was applied.

This FAR Update reports on a trial comparing three 
generic formulations of TE with Moddus in the 2012/13 
growing season. We also compare Moddus and Optimus 
on a volume and active ingredient basis. This Update 
should be read in conjunction with FAR Herbage Update 
No. 69.

Methods 
Field experiments were undertaken in irrigated crops of 
diploid forage perennial and Italian ryegrass, cultivars 
‘Grasslands Nui’ (Barrhill) and ‘Asset’ (Somerton). The 
crops were sown in autumn 2012 and treatments applied 
in spring 2012. All inputs except TE application were 
managed by the grower. Plots were 10 x 3.2 m wide and 
the TE treatments were applied at Zadok’s growth stage 
(GS) 32 on 30 October 2012 (cv ‘Grasslands Nui’) and 21 
November (cv ‘Asset’). Moddus (250 g TE/L) was applied 
at three rates plus a nil control and compared with Trexel 
and Trinity at 1.6 L/ha (400 g/ha) and with Optimus (175 
g/L) applied at three rates.

Lodging was scored weekly from before anthesis 
(flowering) until close to harvest. Days to 50% lodging 
following anthesis were calculated for all treatments. The 
term 50% lodging is equivalent to the crop leaning on a 
45° angle, while 100% is the whole crop lying horizontal.

Key points

• The application of different 
formulations of Trinexapac-ethyl 
increased seed yield by an average of 
57% for perennial ryegrass and 47% 
for Italian ryegrass over the untreated 
control. 

• There was no difference in seed yields 
between the three generic Trinexapac-
ethyl formulations and Moddus® 
applied at similar application rates.

• A comparison of Moddus and 
Optimus® in Italian ryegrass resulted 
in no significant difference when 
compared on a volume rate or active 
ingredient rate. In perennial ryegrass, 
seed yields achieved with Optimus 
at 300 g TE/ha were similar to seed 
yields achieved with 400 g TE/ha 
of Moddus, Trexel® and Trinity™, 
however no statistical difference was 
shown when all products were applied 
at 400 g a.i./ha. This result contradicts 
those from last season and is possibly 
explained by grazing management 
and the lodging response between 
seasons.

• All treatments showed a relationship 
between days to 50% lodging from 
anthesis and seed yield. In perennial 
ryegrass, seed yield increased by 
53 kg/ha for each extra day between 
anthesis and 50% lodging, until 17 
days post anthesis when the increase 
became smaller. In Italian ryegrass, 
seed yields increased by 43 kg/ha for 
each day delay between anthesis and 
50% lodging. 
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The perennial ryegrass crop was cut with a plot windrower on 18 January 2013 at about 40% seed moisture content 
(SMC) and combine harvested on 29 January 2013, when the crop was <14% SMC. The Italian ryegrass crop was 
cut on 18 January 2013 and harvested on 23 January 2013 using the same practices. Seed was cleaned to a First 
Generation Seed Certification standard (>98% purity).

The rainfall in the 2012/13 winter, in particular during August, was above average. There was also above average 
rainfall in October, November and January.

Results and discussion
Seed yield
The application of TE increased seed yields by between 41% (200 g TE as Moddus) and 66% (600 g TE as Moddus) 
compared with the untreated control (Table 1) in ‘Grasslands Nui’. Seed yields achieved for ‘Grasslands Nui’ are high, 
but are consistent with the grower’s seed yield for the surrounding paddock. 

For Italian ryegrass the application of TE increased seed yield by 27% (200 g TE as Moddus) to 58% (400 g and 600 g 
treatments of TE as Moddus) above the untreated control (Table 1). There was a linear seed yield response to TE rates 
up to 400 g/ha, and then the response plateaued (Figure 1). 

TRT Trade 
name

TE rate Seed Yield 
‘Nui’ (kg/ha)

RSY (%) Seed yield 
‘Asset’ (kg/ha)

RSY (%)

(L/ha) (g/ha)

1 Nil 0 0 1840 f 100 1590 c 100

2 Moddus 0.8 200 2600 e 141 2020 b 127

3 Moddus 1.2 300 2800 cd 152 2310 a 146

4 Moddus 1.6 400 2850 bcd 155 2500 a 157

5 Moddus 2.4 600 3100 a 166 2500 a 157

6 Trexel 1.6 400 2880 bcd 156 2350 a 148

7 Trinity 1.6 400 2870 bcd 156 2250 a 141

8 Optimus 1.1 200 2750    d 149 2380 a 150

9 Optimus 1.7 300 2920 bc 159 2340 a 147

10 Optimus 2.3 400 2960 ab 161 2440 a 153

Mean 2760 2270

LSD 0.05 147 260

Table 1. Seed yields and relative seed yield (RSY) for perennial ryegrass, cv ‘Grasslands Nui’ and Italian ryegrass, cv 
‘Asset’ when treated with 10 combinations (g/ha and L/ha) from four products containing Trinexapac ethyl (TE) during 
the 2012/13 growing season in mid Canterbury.



Generic TE
For both the perennial and Italian ryegrass trials, there was no difference in seed yields between the four TE products 
all applied at 400 g TE/ha (Moddus, Trexel and Trinity applied at 1.6 L/ha and Optimus applied at 2.28 L/ha) (Table 2).

There was no difference in seed yields when compared on a volume rate or active ingredient rate basis. In perennial 
ryegrass, seed yields achieved from 300 g TE/ha of Optimus were similar to seed yields achieved from 400 g TE/ha 
of Moddus, Trexel and Trinity. In Italian ryegrass at 200 g TE/ha of Optimus the seed yield was higher than Moddus 
(2380 vs. 2020 kg seed/ha) but there was no difference at the two higher TE rates.

Table 2. Comparison of four Trinexapac ethyl (TE) products applied at 400 g TE/ha for perennial ryegrass, cv 
‘Grasslands Nui’ and Italian ryegrass, cv ‘Asset’ when grown in mid Canterbury during the 2012/13 season.

TE product Applciation Rate (L/ha) Seed yield ‘Nui’ (kg/ha) Seed yield ‘Asset’ (kg/ha)

Moddus 1.6 2850 2500

Trexel 1.6 2880 2350

Trinity 1.6 2870 2250

Optimus 2.3 2960 2440

F prob. NS NS

Lodging
Increasing TE rate delayed days from anthesis to 50% lodging. For perennial ryegrass at 400 g TE/ha there was a 
significant difference between products in the number of days to 50% lodging with Trinity lodging 11+ days earlier 
than the other three products. From anthesis to 17 days after anthesis, seed yield increased by 54 kg/ha/day for each 
day delay in reaching 50% lodging (Figure 2). After 20 days the seed yield response was small for each additional 
day until 50% lodging. The small increase post 20 days after anthesis and the long period from anthesis to cutting 
explains why the Trinity treatment did not have a lower seed yield despite reaching 50% lodging 11+ days earlier than 
the other TE products.

Figure 1. Trinexapac-ethyl (TE, Moddus) rate and seed yield response for Italian ryegrass cv ‘Asset’ and perennial 
ryegrass cv ‘Grasslands Nui’ grown in mid Canterbury during the 2012/13 growing season.
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Components of yield
For perennial ryegrass, there was no significant difference in the density of reproductive heads, the number of 
spikelets per head or the total number of florets per spikelet for any treatments. At harvest there was a large increase 
in the number of saleable seeds from the application of TE. The percentage of fertile seed that became saleable seed 
increased from 30 to 67% with increasing TE rate.

For Italian ryegrass, cv. ‘Asset’, TE treatments had no effect on crop dry matter mass, head density or thousand seed 
weight. 

Acknowledgements
FAR would like to thank AgResearch, and NZ Arable for carrying out various components of this study.

©This publication is copyright to the Foundation for Arable Research and may not be reproduced or copied in any form whatsoever without their written permission. 

This Arable Update is intended to provide accurate and adequate information relating to the subject matters contained in it. It has been prepared and made available 
to all persons and entities strictly on the basis that FAR, its researchers and authors are fully excluded from any liability for damages arising out of any reliance in part 
or in full upon any of the information for any purpose. No endorsement of named products is intended nor is any criticism of other alternative, but unnamed product.

PO Box 23133, Templeton, Christchurch 8445, New Zealand 
Phone: +64 3 345 5783 • Fax: +64 3 341 7061 • Email: far@far.org.nz • www.far.org.nz

A D D I N G  V A L U E  T O  T H E  B U S I N E S S  O F  A R A B L E  F A R M I N G ™

Figure 2. Relationship between days from anthesis to 50% lodging and seed yield for 10 Trinexapac ethyl treatments 
applied to Italian ryegrass cv ‘Asset’ and perennial ryegrass cv ‘Grasslands Nui’ grown in mid Canterbury during the 
2012/13 season.

The slowed increase in seed yield post 17 days is in contrast to the 2011/12 results and may explain why Optimus did 
not statistically out yield other treatments this season, (refer, FAR Herbage Update No. 69). This is possibly influenced 
through the host farmer’s grazing management for the control of crop bulk and therefore lodging pressure.

In the Italian ryegrass trial, cv ‘Asset’, days from anthesis to 50% lodging increased from 1 day (nil TE) to between 14 
and 22 for increasing TE rates. For each day delay in reaching 50% lodging, seed yield increased by 43 kg/ha (Figure 2).

y = 8.4019x + 2676
R2 = 0.40


