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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 to 
Moddus. The machine dressed seeds yields were shown to be 
similar between all products (McCloy and Rolston 2011). In this 
FAR Arable Update we report on three generic formulations of 
TE that were compared with Moddus in the 2011/12 growing 
season. This FAR Arable Update should be read in conjunction 
with FAR Arable Update, Herbage No. 69.

Methods 
Field experiments were undertaken in an irrigated crop of diploid 
forage perennial ryegrass, cultivar Extreme (near Methven). The 
crop was sown in autumn 2011 and treatments applied in spring 
2011. 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 31 October 2011. 

Lodging was scored weekly from before anthesis until close to 
harvest. Days to 50% lodging following anthesis (flowering) 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. 

The crop was cut with a plot windrower at about 40% seed 
moisture content (SMC) and combine harvested on 26 January 
2012, with a large plot combine, when the crop was <14% SMC. 
Seed was cleaned to a First Generation Seed Certification 
standard (>98% purity). 

Results
The rainfall in the 2011/12 spring and summer was above 
average, with the season described as one of the best growing 
seasons for ryegrass in many years. The seed yield response to 
Moddus was linear (Figure 1), where 2.4 l/ha of Moddus (2950 
kg/ha) produced significantly higher seed yields (109% or 1540 
kg/ha) than the untreated control. 

Key points

• The application of different 
formulations of Trinexapac-
ethyl increased seed yield 
by an average of 38% and 
73%, when applied at rates 
of 0.8 l/ha and 1.6 l/ha 
respectively, compared with 
the untreated control.

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

• However, Optimus® resulted 
in a significantly higher seed 
yield compared with Moddus 
when the same rate of active 
ingredient was applied. 

• All treatments showed a strong 
relationship between days to 
50% lodging from anthesis 
and seed yield. Seed yield 
increased by 55 kg/ha for each 
extra day between anthesis 
and 50% lodging.

• As an estimate (linear 
regression R2 = 0.84), every 
100 g of TE applied per 
hectare, delayed time to 50% 
lodging by 4.5 days.
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The application of TE increased seed yield by 38% when 0.8 l/ha was applied, and by 73% at 1.6 l/ha, compared 
with the untreated control (Table 1) (combined average of all products). The trial mean yield was 2300 kg/ha, similar 
to the grower’s paddock yield. 

Table 1. Machine dressed seed yields for four different formulations of Trinexapac ethyl (TE) plant growth regulator 
(PGR) treatments when applied to Extreme perennial ryegrass at Methven 2011/12.

Treatment Trade name*
Rate Rate Seed Yield

(kg/ha)
Statistical significance**

(L/ha) (g TE/ha)

1 Nil 0 1410 h

2 Moddus 0.8 200 1950 e f g

3 Moddus 1.2 300 2230 b c d e

4 Moddus 1.6 400 2450 b d

5 Moddus 2.4 600 2950 a

6 Trexel 0.8 200 1920 f

7 Trexel 1.6 400 2500 b c

8 Trinity 0.8 200 1790 g

9 Trinity 1.6 400 2220 c d f

10 Optimus 1.1 200 2530 b

11 Optimus 1.7 300 2670 a

12 Optimus 2.3 400 2920 a

Mean 2295

LSD 5% 307

CV% 9.2

* Note; Moddus, Trexel and Trinity contain 250 g/l of Trinexapac-ethyl, Optimus contains 175 g/l of 
Trinexapac ethyl.

** Yields followed by the same letter are not statistically different from each other.

 

Figure 1. Relationship between perennial ryegrass seed yield (kg/ha) and five rates 
of Moddus (a.i. 250 g/l Trinexapac-ethyl) applied to Extreme perennial ryegrass at 
Methven in the 2011/12 growing season.
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Generic TE
The two year average seed yield response of the generic TE products, Trexel and Trinity, were not significantly 
different to Moddus, when applied at the same rates of active ingredient (Table 2). 

Table 2. Two year average seed yield response for three 250 g/l 
Trinexapac ethyl (TE) formulations, applied at two rates of TE in the 
2010/11 and 2011/12.

Rate (L/ha) Moddus Trexel Trinity Average

0.8 2240 2200 2200 2210

1.6 2590 2590 2460 2550

Average 2420 2400 2330

LSD 5% 115 94

The product Optimus is a 175 g TE/l formulation compared with Trexel, Trinity and Moddus which are 250 g TE/l 
formulations. On an equivalent active ingredient basis Optimus resulted in a significantly higher seed yield than 
Moddus (Tables 1 and 3). Using the same application volume basis, the lower strength Optimus was similar to 
Moddus and the other generics tested. Further experimental work is required to confirm this improved efficacy. On 
an equal active ingredient basis Optimus increased seed yields by an average of 497 kg/ha or 23%.

Table 3. Seed yield advantage (kg/ha) of Optimus when three rates 
of active ingredient were applied to Extreme perennial ryegrass at 
Methven in the 2011/12 growing season.

TE g ai/ha Moddus Optimus
Increase 
(kg/ha)

Average 
(%)

200 1950 d 2530 b 580 30

300 2230 c 2670 a 440 20

400 2450 bc 2920 a 470 19

300 2230 c 2670 a 440 20

400 2450 bc 2920 a 470 19

LSD 5% 307

AVG     497 23

Lodging
The untreated control was already lodged at the start of anthesis, and 100% lodged (horizontal) 18 days after the start 
of anthesis. The onset of lodging was progressively delayed with increasing rates of Moddus.

Days to 50% lodging 
There was a strong positive correlation (R2=0.90) between days from anthesis to 50% lodging and seed yield across 
all treatments. Each day’s delay to 50% lodging increased seed yield by 55 kg/ha (Figure 2).

As an estimate (linear regression R2 = 0.84) for every 100g of TE applied per hectare delayed time to 50% lodging by 
4.5 days (Figure 3). 
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Figure 3. Linear relationship between days to 50% lodging (days from onset of anthesis) and seed 
yield (all 16 treatments) for five rates of Trinexapac-ethyl (TE) when applied to an Extreme perennial 
ryegrass crop grown at Methven in the 2011/12 growing season.

Figure 2. Relationship between days to 50% lodging (days from onset of anthesis where 50% = 
crop leaning on a 45° angle, 100% = crop lying horizontal) and seed yield for the 16 Trinexapac-
ethyl treatments applied to an Extreme perennial ryegrass crop grown at Methven in the 2011/12 
growing season.
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