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BACKGROUND
Growing high yielding crops on irrigation requires a 
higher level of inputs such as fertiliser, fungicides 
and water. This often results in large vegetative 
crops which are more prone to lodging, affecting 
yield and making harvest more difficult.

Lodging is one of the key constraints to growing high 
yielding irrigated barley, particularly when pushing 
the boundaries for yield. If we are able to manage 
the crop canopy in these situations and reduce 
lodging, crop yields may be able to be maximised 
and grain quality maintained. 

A tool that can be used to help manage the crop 
canopy is Plant Growth Regulators (PGR’s), 
although past research has shown there is often 
mixed and variable results in terms of crop response 
and lodging when using PGR’s.

PGR’s are chemicals used to modify plant growth 
and work by manipulating certain hormones, such 
as gibberellin and ethylene. By reducing the effect of 
the plant hormone they are able to produce shorter 
and thicker stems. 

The product used in this trial is Moddus Evo®, which 
contains the active ingredient trinexapac-ethyl. It 
works by reducing crop height, as it reduces the 
effect of the plant hormone gibberellin. When applied 
to an actively growing crop at early stem elongation 
(Z30-32) it helps to produce shorter, stronger plants 
thus making the plants less likely to lodge. 

 Ag Grow Agronomy, in conjunction with Hart Bros 
Seeds, set up a trial in Hillston to determine the 
effect of plant growth regulators on grain yield and 
quality of barley under a high yielding irrigated 
situation.

Pushing the limits of irrigated barley               
using PGR’s

KEY POINTS

• Lodging was variable in the trial, with rain events before harvest resulting in 
varying degrees of lodging in both the PGR and minus PGR treatments.

• The addition of the PGR increased grain protein, reduced screenings and 
had a positive effect on test weight, compared to no PGR. However, there 
were variable variety responses.

• Grain yield was increased by the addition of the PGR, with responses in 
grain yield variety dependent.
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TRIAL DETAILS
A trial was established at Graeme Horneman’s 
“Wilga Glen” property at Hillston in western New 
South Wales in May 2019, in conjunction with Hart 
Bros Seeds. 

The aim of the trial was to determine the effect 
of plant growth regulators on growth, grain yield 
and quality of barley grown under a high yielding 
situation.

The trial was sown on 20th May, 2019 , following 
maize. It was sown at 100 kg/ha with 120 kg/ha 
MAP and with 200 kg/ha urea pre-drilled by the 
grower. The trial was topdressed with 250 kg/ha 
urea in August. 

The PGR, Moddus Evo®, was applied at GS31 at 
300 ml/ha on 1st August, 2019.

The trial received 4 irrigations (4.2 ML/ha total 
irrigation), the first early August, and the last late 
October. Two timely fungicide sprays were also 
applied. 

Appropriate pest, disease and weed control were 
also undertaken on the trial. It was harvested on 4th 
December, 2019.

The trial consisted of 8 treatments, made up of 4 
barley varieties by 2 treatments, plus PGR and 
minus PGR, table 1. 

It was replicated three times, with plot sizes 11m by 
1.75m (19.25m2). 

2019 Seasonal Conditions:
The 2019 season was characterised by a 
continuation of the 2018 drought, with the greatest 
climatic effect upon the region being that of drought. 
Good rain in April and May provided a strong start to 
the cropping season, however below average rainfall 
was recorded for all other months, table 2.

Table 1. Treatment list of the Plant Growth Regulator (PGR) trial.

ENTRY VARIETY TREATMENT TREATMENT ID

1 Bo�ler Plus Growth Regulator PGR
2 Fathom Plus Growth Regulator PGR
3 Planet Plus Growth Regulator PGR
4 Spartacus Plus Growth Regulator PGR
5 Bo�ler Minus Growth Regulator Minus PGR
6 Fathom Minus Growth Regulator Minus PGR
7 Planet Minus Growth Regulator Minus PGR
8 Spartacus Minus Growth Regulator Minus PGR

Note: PGR used in the trial was Moddus Evo®, which contains the active ingredient trinexapac-ethyl.

Table 2: 2019 Rainfall and Growing Season 
Rainfall (GSR) for Hillston. 

MONTH Airport Hillston 

January 6.4
February 15
March 22.7
April 43.6
May 35.4
June 25.6
July 11.6
August 4.2
September 4.6
October 2.2
November 22
December 4.6

TOTAL 197.9

GSR* 127.2
*GSR is from 1st April to 31st October
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RESULTS AND DISCUSSION 
Establishment, NDVI, lodging, grain yield and grain 
quality, were all assessed on the trial, with yield, 
NDVI and grain quality statistically analysed. 

Establishment:
Establishment was scored from 0 to 9, with 0 being 
very poorly established and 9 being very evenly 
established. 

Establishment was assessed at Hillston on 5th July, 
2019  at late tillering, figure 1. The trial established 
well, with establishment scores averaging 8.5, and 
no differences between the varieties.

NDVI: 
Crop biomass was measured using a handheld 
NDVI at flowering, 25th September, figure 2. 

The average NDVI of the trial at flowering was 0.77. 

Comparing NDVI between the varieties, the only 
variety which was significantly lower than all other 
varieties was Spartacus (0.69), table 3. There 
were no significant differences for NDVI between 
treatments.

For the interaction of variety and treatment, 
Spartacus (0.69) was significantly lower than all 
other varieties for both plus PGR and minus PGR, 
table 4. 

The only other variety which had a significant 
difference between minus PGR and PGR was 
Fathom, with an NDVI of 0.77 without a PGR and 
0.82 with the addition of a PGR.

Figure 1: Establishment of the trial, July 2019.

Figure 2: NDVI at flowering, September 2019.

Table 3: NDVI at Flowering for each variety.

VARIETY NDVI

Bo�ler 0.80
Fathom 0.80
Planet 0.80
Spartacus 0.69

Mean 0.77
Lsd (p=0.05) 0.028

Table 4: NDVI at Flowering for the interaction of 
variety by treatment.

VARIETY Minus PGR PGR

Bo�ler 0.81 0.78
Fathom 0.77 0.82
Planet 0.79 0.81
Spartacus 0.69 0.69

Mean 0.77 0.77
Lsd (p=0.05) 0.045 0.045
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Lodging: 
Lodging was scored on a scale of 0 to 9, with 0 
indicating no lodging and 9 flat on the ground. 

Lodging was assessed three times on the trial. 
The first assessment was carried out before the 
application of the PGR on 1st August, 2019 at GS 
31. The only variety to show any form of lodging at 
this time was Fathom, figure 3.

The second assessment was carried out around 
flowering, 25th September, 2019. Fathom was still 
the only variety to show any degree of lodging, with 
an average lodging score less than 2.

There was no difference in lodging between minus 
PGR treatments and plus PGR treatments, figure 4.

The last assessment for lodging was carried out at 
Harvest, figure 5. 

There were some rain events before harvest and 
as a result there was varying degrees of lodging in 
the trial for both minus PGR treatment and the plus 
PGR treatment. Bottler, Fathom and Planet all had 
average lodging scores above 5.

Grain Yield:
The trial was harvested on 4th December, 2019. The 
mean yield of the trial was 11621 kg/ha, table 5. 

The highest yielding variety was Planet, yielding 
12690 kg/ha, significantly higher than all other 
varieties in the trial. Fathom was the lowest yielding 
variety in the trial, yielding 10687 kg/ha, significantly 
lower than all other varieties in the trial.

Figure 3. Lodging before PGR was applied, 
August 2019 - Fathom (L) and Planet (R).

Figure 4: Lodging at flowering, September 2019 
was minimal.

Figure 5: Lodging at Harvest, December 2019.

Table 5: Grain yield (kg/ha) for each variety, 
(Lsd (p=0.05) = 663.5 kg/ha)

VARIETY Grain yield kg/ha

Bo�ler 11411
Fathom 10687
Planet 12690
Spartacus 11696

Mean 11621
Lsd (p=0.05) 663.5
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There were significant PGR treatment differences for 
grain yield. The plus PGR (11934 kg/ha) treatment 
was significantly higher yielding than the minus PGR 
(11308 kg/ha) treatment, table 6

Whilst there were significant differences in grain 
yield for variety and PGR treatment, the interaction 
between variety and PGR treatment was not 
significant. 

Table 6: Grain yield (kg/ha) plus and minus 
Plant Growth Regulator treatments, (Lsd 
(p=0.05) = 436.4 kg/ha).

TREATMENT Grain yield kg/ha

Minus PGR 11308
PGR 11934

Mean 11621
Lsd (p=0.05) 436.4

Grain Quality:
Protein, screenings and test weight were all 
measured on the trial. 

Grain quality by variety: The grain quality for each 
variety is shown in table 7. 

Protein: The average grain protein of the trial was 
12.5%, ranging from 11.3% for Planet, which was 
significantly lower than all other varieties to 13.8% 
for Fathom, which was significantly higher than all 
other varieties in the trial. 

Screenings: The average screenings of the trial 
was 6.8%, with Bottler (8.2%) having the highest 
screenings in the trial, significantly higher than 
Planet (5.4%), which had the lowest screenings in 
the trial. 

Test Weight: The average test weight of the trial was 
68.65 kg/HL. Bottler (69.23 kg/HL) had the highest 
test weight in the trial, significantly higher than both 
Fathom (68.31 kg/HL) and Spartacus (68.44 kg/HL).

Table 7: Grain quality – protein, screenings and test weight for each variety

VARIETY Grain protein % Screenings % Test Weight kg/HL

Bo�ler 11.8 8.2 69.23
Fathom 13.8 6.9 68.31
Planet 11.3 5.4 68.61
Spartacus 13.0 6.6 68.44

Mean 12.5 6.8 68.65
Lsd (p=0.05) 0.29 2.00 0.551
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Grain quality by treatment: The grain quality for 
each PGR treatment is shown in table 8. 

Protein: Grain protein was significantly higher where 
the PGR was applied (12.6%) compared to where no 
PGR was applied (12.3%). 

Screenings: Applying the PGR significantly reduced 
screenings, with screenings 7.6% where no PGR 

was applied and 5.9% where the PGR was applied.

Test Weight: The PGR treatment had a positive 
effect on test weight, with test weights significantly 
greater where the PGR (68.86 kg/HL) was applied 
compared to where no PGR (68.44 kg/HL) was 
applied.

Table 8 Grain quality – protein, screenings and test weight for each PGR treatment

TREATMENT Grain Protein % Screenings % Test Weight kg/HL

Minus PGR 12.3 7.6 68.44
PGR 12.6 5.9 68.86

Mean 12.5 6.8 68.65
Lsd (p=0.05) 0.16 1.29 0.316

Grain quality variety by treatment interaction: 
The grain quality for each variety by PGR treatment 
is shown in table 9.

Protein: There were no significant differences 
for protein for the interaction of variety by PGR 
treatment.

Screenings: For screenings the only variety to have 
a significant difference between minus PGR and 
plus PGR was Bottler, with the addition of PGR 
significanly reducing screenings. 

There were no significant differences between the 
varieties with the addition of the PGR. Without 
the PGR Planet (4.4%) had significantly lower 

screenings than all other varieties, whilst Bottler had 
the highest screenings (10.6%).

Test Weight: There were no significant differences 
between the variety by treatment interaction for no 
PGR, with Bottler having the highest test weight 
(68.63 kg/HL) and Spartacus the lowest test weight 
(68.1 kg/HL). 

However there were significant differences where 
the PGR was applied, with Bottler (69.84 kg/HL) 
having a significantly higher test weight than all other 
varieties. Bottler minus PGR (68.83 kg/HL) also had 
a significantly lower test weight than Bottler with 
PGR (69.84 kg/HL).

Table 9 Grain quality – screenings and test weight for variety by PGR treatment interaction

VARIETY Minus PGR PGR Minus PGR  PGR  
Bo�ler 10.6 5.8 68.63 69.84
Fathom 8.3 5.5 68.48 68.14
Planet 4.4 6.4 68.55 68.67
Spartacus 7.2 6.0 68.10 68.78

Mean 7.6 5.9 68.44 68.86
Lsd (p=0.05) 3.02 3.02 0.693 0.693

Screenings % Test Weight kg/HL
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