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Foreword 

Australian rice growers must produce high yielding crops of specialty rice cultivars that 
offer consistent grain quality within parameters set by a discerning market. This ensures 
returns that are competitive with alternate uses for irrigation water and land. Lodging 
becomes a major constraint in high yielding rice production as the canopy structure is 
flattened and the capacity to accumulate photosynthesates reduced. Harvest efficiency 
can be diminished, upsetting the logistical schedule and reducing grain quality due to the 
increased spread of grain moisture contents within the sample. 

Tall stature rice varieties such as Koshihikari and YRK 5 are important and profitable to 
grow for specialty markets. Tall stature at high yield levels is a recipe for crop lodging. 
Australian ricegrowers regularly encounter lodging in Koshihikari rice and more recently 
in new short season cultivars. Methods of managing lodging include drill seeding (versus 
water seeding) rice and reducing nitrogen inputs during early stages of crop development. 
Both techniques present management limitations that may ultimately reduce crop or 
farm yield potential. 

Anti-gibberellins are a class of agro-chemical used to suppress endogenous gibberellin 
production in a range of crops. In Australia, paclobutrazol (CULTAR), prohexadione-
calcium (REGALIS) and trinexapac-ethyl (MODDUS EVO) have been registered for use in a 
range of crops and turf over the past 25 years. In cereals they are commercially applied 
around early stem extension to lower crop stature, reduce lodging and improve harvest 
index.  

This project examined the potential role for anti-gibberellins (and particularly trinexapac-
ethyl) to prevent lodging of high yielding rice crops. Results demonstrated that 
trinexapac-ethyl applied @ 12.5 – 25 gai/ha at GS 30-32 can prevent lodging in tall 
statured and late sown rice cultivars. Results from this research could be used to support 
a registration application to the APVMA for this purpose. 

If registration proceeds, ricegrowers could use trinexapac-ethyl as part of an integrated 
strategy combining drill sowing and sequential nitrogen fertiliser delivery to increase 
their confidence of growing high yielding Koshihikari and locally bred short season rice 
crops that are prone to lodging. Ultimately such strategies offer the opportunity to 
produce higher value returns to the growers and broader community by satisfying local 
and export demand for valuable rice products. 

This report is an addition to AgriFutures Australia’s diverse range of over 2000 research 
publications and it forms part of our Rice Research & Development Program, which aims 
to increase average rice yields and improve water use productivity. 

Most of AgriFutures Australia’s publications are available for viewing, free downloading 
or purchasing online at www.agrifutures.com.au. Purchases can also be made by phoning 
1300 634 313. 

 

John Harvey 
Managing Director 
AgriFutures Australia 

http://www.agrifutures.com.au/
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Executive Summary 

What the report is about 
Lodging is a major constraint to producing high rice grain yields. This report presents 
results from three years of field trials attempting to reduce rice crop lodging by applying 
an anti-gibberellin (trinexapac-ethyl) during the stem extension phase of crop 
development. Discussion is offered on the potential role of this class of agrochemical 
along with cultural methods of establishment and crop nutrition in order to maximise rice 
yields, whilst minimising the likelihood of crop lodging. 

Who is the report targeted at? 
Agronomists, rice growers and pesticide manufacturers and regulators 

Where are the relevant industries located in Australia?  
Rice production is Australia is centred upon the Murrumbidgee and Murray Valley 
irrigation areas in the southern Riverina of New South Wales. Rice producers operate 
irrigated cropping farms that choose to grow rice as part of their wider rotations, often 
integrated with livestock enterprises. Most rice grown in Australia is delivered to Sunrice; 
a grower owned company that services both domestic and international markets. 
Production varies in accordance with irrigation water availability and the returns 
available from competing crops, with recent crops of around 600-800,000 tonnes of 
paddy rice. 

Results from this project may enable ricegrowers to produce more valuable crops, with 
benefits offered to the individual growers and the broader rural community via increased 
income spent within the local economy. 

Background 
Rice crop lodging involves weakening of the plant stems at their base, leading to their 
failure to support the maturing heads. Lodging is a major constraint in rice production as 
the canopy structure is flattened and the capacity to accumulate photosynthasates 
reduced. Harvest efficiency can be reduced, due to the increased difficulty of gathering 
and threshing the crop, disrupting the delivery to storage schedule and reducing grain 
quality due to the increased spread of grain moisture contents within the sample. Lodged 
crops are particularly hard on the operation of grain harvesters and are often responsible 
for machinery breakages due to uneven and difficult threshing and separation of the 
grain. 

Tall stature rice varieties such as Koshihikari remain important and profitable to grow for 
specialty markets. Tall stature at high yield levels is a recipe for crop lodging. Australian 
ricegrowers regularly encounter lodging in Koshihikari rice and more recently in new short 
season cultivars such as YRK5. 

Methods of managing lodging include drill seeding (versus water seeding) rice and 
reducing nitrogen inputs during early stages of crop development. 

Anti-gibberellins are a class of agro-chemical used to suppress endogenous gibberellin 
production in a range of crops. In Australia, paclobutrazol (CULTAR), prohexadione-
calcium (REGALIS) and trinexapac-ethyl (MODDUS EVO) have been registered for use in 
multiple crops and turf over the past 25 years. In cereals they are commercially applied 
overseas around early stem extension to lower crop stature, reduce lodging and improve 
harvest index. 
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This project examined the potential role for anti-gibberellins (and particularly trinexapac-
ethyl) to prevent lodging of high yielding Australian rice crops. 

Aims/objectives 

Develop a reliable data package to support commercial use of anti-gibberellin sprays 
applied in the late vegetative and early reproductive phases of rice crop development to 
prevent or alleviate crop lodging. 

Develop an understanding of the potential effects of anti-gibberellin seed treatments on 
growth of rice seedlings.  

Methods used  

Eleven replicated field trials were conducted on a range of properties in the southern 
Riverina over three seasons. Trial designs were randomised complete blocks using three 
or four replications of plots 3m x 8m. Normal good agronomic practice was adopted at 
each site. Treatments were applied with a hand held propane powered spray boom fitted 
with five Airmix F01-110 nozzles calibrated to deliver 100 l/ha of spray solution.  

Results/key findings 

Trinexapac-ethyl @ 12.5 – 25 gai/ha applied during stem extension stages of growth 
(GS30-37) consistently reduced rice crop stature and lodging. Where lodging occurred, 
rice grain yields were increased by application of trinexapac-ethyl. In the absence of 
lodging, trinexapac-ethyl treatments often reduced rice grain yields. Prohexadione-
calcium was more active than trinexapac-ethyl on an equivalent rate basis. 

These results could be used to register trinexapac-ethyl for control of crop lodging in rice. 
Trinexapac-ethyl and paclobutrazol seed dressings both suppressed early shoot growth 
of rice seedlings at the rate of <100 mg ai/kg seed. 

Implications for relevant stakeholders 

Long strawed medium grain rice varieties remain in demand in both local and 
international markets. Growing these varieties at high yield potentials is fraught with risk 
of lodging. 

Results from this project offer a means of reducing the likelihood of severe lodging in 
rice, thus improving confidence in producing tall stature rice cultivars. Benefits are 
accrued in such circumstances by growers (in the form of increased $ returns), millers (in 
the form of improved millouts due to grain quality being improved) and the broader rural 
community (in the form of additional income). 

Recommendations 

1. Results presented in this report should be submitted to the APVMA as a 
justification for granting a minor use permit or registration for use of trinexapac-
ethyl as an anti-lodging treatment for tall statured rice cultivars. 

2. Upon granting of a permit or registration, demonstrations of commercial scale 
applications of trinexapac-ethyl be conducted using a boom sprayer mounted on a 
steel wheeled tractor or motorbike be conducted. These could be replicated and 
yields estimated using on-board yield monitoring scales that fitted to many 
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contemporary rice harvesters. Such demonstrations are better suited to 
evaluating the benefits of alleviating rice crop lodging than replicated small plot 
trials. 

3. Research be continued into growth regulators for rice. Specifically, treatments 
(either as combinations or stand-alone new compounds) that act to reduce stature 
and/or strengthen rice culms without inducing grain yield penalties. 

4. Research be instigated to identify agronomic packages to push commercial rice 
grain yields to higher potentials. This would increase the potential for crop 
lodging, thus an integrated approach to lodging will become a necessity. 
Techniques such as reduced seeding rates and pre-flood nitrogen fertiliser may 
need to be evaluated, along with investigating the role of clover pasture residue 
breakdown as a source for deferred nitrogen delivery to following rice crops. 
Outcomes of such research is likely to be adopted rapidly and potentially offer 
excellent returns on investment.    
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Introduction 

Rice crop lodging involves weakening of the plant stems at their base, leading to their failure 
to support the maturing heads.  Lodging is a major constraint in rice production as the 
canopy structure is flattened and the capacity to accumulate photosynthasates reduced. 
Harvest efficiency can be reduced, due to the increased difficulty of gathering and threshing 
the crop, disrupting the delivery schedule and reducing grain quality due to the increased 
spread of grain moisture contents within the sample. Lodged crops are particularly hard on 
the operation of grain harvesters and are often responsible for machinery breakages due to 
uneven and difficult threshing and separation of the grain. 

Tall stature rice varieties such as Koshihikari remain important and profitable to grow for 
specialty markets. Tall stature at high yield levels is a recipe for crop lodging. Australian 
ricegrowers regularly encounter lodging in Koshihikari rice and more recently in new short 
season cultivars. 

Methods of managing lodging include drill seeding (versus water seeding) rice and reducing 
nitrogen inputs during early stages of crop development. 

Anti-gibberellins are a class of agro-chemical used to suppress endogenous gibberellin 
production in a range of crops. In Australia, paclobutrazol (CULTAR), prohexadione-calcium 
(REGALIS) and trinexapac-ethyl (MODDUS EVO) have been registered for use in multiple 
crops and turf over the past 25 years. In cereals they are commercially applied overseas 
around early stem extension to lower crop stature, reduce lodging and improve harvest 
index.  

Trinexapac-ethyl was first tested in Australian rice during 1997 in a series of five replicated 
trials (Taylor, 1997).  Rice panicle height was lowered by 2-8% and grain yields increased by 
3-5% using trinexapac-ethyl @ 25 gai/ha @ Growth Stages (GS) 30-55. 

South Korean researchers reported strong inhibition of rice plant height and reductions in 
endogenous gibberellin concentrations using trinexapac-ethyl and prohexadione-calcium 
(alone or a tank mixture) applied 5 and ten days before heading @ 20 ppm (Chase-In Na, 
et.al, 2011) 

A Spanish study (Bridgemohan and Bridgemohan, 2014) conducted over three seasons 
demonstrated that both trinexapac-ethyl @ 20 – 40 gai/ha) and paclobutrazol @ 50 and 100 
gai/ha reduced rice plant height and increased grain yields (albeit off a very low base of 2.2 
– 2.8 t/ha). 

Prohexadione-calcium @ 10 gai/ha reduced rice lodging and increased grain yield in a 
Vietnamese study (Anh Huong, et.al, 2010) 

Turkish field trials recored reductions in rice lodging and grain yield increases over two 
seasons with trinexapac-ethyl @ 100 gai/ha (Unan et.al. 2013) 

This project examined the potential role for anti-gibberellins (and particularly trinexapac-
ethyl) to prevent lodging of high yielding Australian rice crops. 
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Objectives 

Develop a reliable data package to support commercial use of anti-gibberellin sprays 
applied in the late vegetative and early reproductive phases of rice crop development to 
prevent or alleviate crop lodging. 

Develop an understanding of the potential effects of anti-gibberellin seed treatments on 
growth of rice seedlings.  

 

 

Figure 2 Harvesting Koshihikari rice with the RRAPL Wintersteiger Delta Plot header. 
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Methodology 

Eleven replicated field trials were conducted on a range of properties in the southern 
Riverina over three seasons.  

Trial designs were randomised complete blocks using three or four replications of plots 3m x 
8m. Normal good agronomic practice was adopted at each site. 

Treatments were applied with a hand held propane powered spray boom fitted with five 
Airmix F01-110 nozzles calibrated to deliver 100 l/ha of spray solution.  

Formulations used were:  

 

trinexapac-ethyl  MODDUS EVO A17600C   250 g/L       B/N SMO3B0001 

    Syngenta Crop Protection Pty. Ltd. 

 

prohexadione-calcium  REGALIS   100 g/kg  B/N 08 - 
210031 

    BASF Australia Ltd. 

   

paclobutrazol   PAYBACK plant growth regulator 250 g/L  B/N 002PAYB5 

    CropCare Australasia Pty. Ltd. 

 

Assessment methods  

Average panicle height (in cm) was recorded in six randomly selected points in each plot. 

Visual ratings of crop lodging were awarded to each plot immediately prior to harvest using a 
linear scale where 0 = no lodging and 100% = all rice plants lying flat on the ground. 

Grain yields were obtained from each plot by direct heading with various small plot grain 
harvesters (Wintersteiger Delta, Wintersteiger Seedmaster, Kansas Manufacturing Co or 
Chinese axial flow).
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2015 Field Trials 

Four replicated field trials were conducted in southern NSW to evaluate the effects of 
trinexapac-ethyl (MODDUS EVO) and prohexadione-calcium (REGALIS) on crop stature, 
lodging and yield of medium grain Koshihikari and Reziq rice 

Trial designs were randomised complete blocks using four replications of six treatments. 
Treatments included trinexapac-ethyl and prohexadione-calcium (each @ 25 gai/ha) and an 
untreated control (alone or with an additional 50 kg of nitrogen applied as urea topdressed 
on the day of application of the growth regulator treatments). 

All spray treatments were applied using a hand held boom sprayer delivering 100 l/ha to 
emergent rice plants (GS 26-33). Both trinexapac-ethyl and prohexadione-calcium 
consistently lowered rice panicle height and reduced plant lodging. Prohexadione-calcium 
appeared to be more active on an equivalent rate basis than trinexapac-ethyl. Addition of 
nitrogen tended to increased rice panicle height and the propensity to lodge at harvest. Rice 
grain yields were increased in only two of 16 possible comparisons by the anti-gibberellins 
and depressed in 14 comparisons. 

No obvious symptoms of rice crop phytotoxicity were observed with any treatment in these 
experiments. Panicle development appeared to be reduced in size however with trinexapac-
ethyl and prohexadione-calcium treatments at some sites. 
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 Figure 3 Average rice panicle height (cm) across four field trials, Riverina, 2015 season 
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 Figure 4 Average percentage lodging score of rice across three field trials, Riverina, 2015 
season 
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              Figure 5 Average rice grain yields across three trials, Riverina, 2015
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Treatment Application Details: 
 

Trial number P01A-15 P01B-15 P01C-15 P01D-15 

Location Jerilderie Jerilderie Tongaboo Tongaboo 

Co-Operator Ward 19 RRAPL Entire2 Ian Mason Sharps Ian Mason Home 

Soil type Dispersive Clay Brown clay loam Brown clay loam Clay loam 

Rice variety Koshihikari Reziq Koshihikari Koshihikari 

Date 15th Jan 2015 21st Jan 2015 21st January 2015 21st January 
2015 

Treatments applied #2-#6 #2-#6 #2 - #6 #2 - #6 

Time (hrs) 09.30 – 10.30 17.30 – 18.00 19.00 – 19.30 19.45 – 20.15 

Temperature (0C) 21 24 23 22 

Humidity % 60 70 75 80 

Cloud Cover 2/5 3/5 3/5 3/5 

Wind  (km/hr) SW 0-10 NE 5-10 NE 0-5 NE 0-5 

Drift (m) <1m <1m <1m <1m 

Growth Stages GS32-33 GS 26-31 GS 33 GS 32-33 

Rain post 
application 

None <24 hrs None <24hrs None <24hrs None <24hrs 

Equipment RB14 RB14 RB14 RB14 

Nozzles 5 x Airmix 11001 5 x Airmix 11001 5 x Airmix 11001 5 x Airmix 11001 

Spacing / Width (m) 0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 

Speed (m/s) 1.0 1.0 1.0 1.0 

Volume (l/ha) 100 100 100 100 

Floodwater depth  20cm 25cm 15cm 25cm 

 
 . 
 
P01A-15 RRAPL Wards 19 Koshihikari 
 
This experiment was located in an even crop with very high yield potential. Panicle height 
was significantly reduced by the two anti-gibberellin treatments; with prohexadione-
calcium significantly lowering panicle height below that obtained with trinexapac-ethyl. 
Addition of nitrogen slightly increased average panicle height and increased crop lodging. 
 
Major crop lodging had commenced in the untreated plots. Negligible lodging was observed 
with the anti-gibberellin treatments. Two replicates of the experiment were lost during 
harvest due to premature cutting by a harvest contractor. Grain yields did not significantly 
differ between treatments. Addition of nitrogen made little difference to rice grain yields. 
Trinexapac-ethyl had a negligible impact of rice grain yield, whilst prohexadione-calcium 
appeared to lower grain yields by approximately 1 t/ha.  

 
 
P01B-15 RRAPL Entire 2 Sherpa 
 
As this experiment was located close to a bank in the buffer of a herbicide tolerance field 
trial, it exhibited high crop variability and low yield potential (due to late sowing). Crop 
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development stage at treatment was less advanced (GS 26-31) than the other field trials. 
 
Prohexadione-calcium significantly lowered average panicle height, whilst trinexapac-ethyl 
slightly lowered panicle height. Neither trinexapac-ethyl nor prohexadione-calcium 
significantly or consistently increased rice grain yields. Both prohexadione-calcium 
treatments lowered rice grain yields. Addition of nitrogen consistently and significantly 
increased rice grain yields. 

 
P01C-15 Mason Sharps Koshihikari 
 
A re-cropped field of Koshihikari rice was chosen for this experiment with modest yield 
potential. Both anti-gibberellins significantly lowered panicle height, with prohexadione-
calcium proving more effective than trinexapac-ethyl at both nitrogen rates. Substantial 
lodging was occurring in untreated plots that was significantly alleviated by both 
trinexapac-ethyl and prohexadione-calcium treatments. As the crop was commencing to 
lodge and leaning to the east at the time of harvest, harvesting was conducted in the same 
direction resulting in good plant recovery of all plots. An initial attempt to harvest the crop 
with a peg toothed full track rice header failed due to the crop being too dense to pass 
through the harvester. In order to complete harvest prior to the crop falling to the ground 
after forecast rain, a four-wheel drive plot header fitted with a rasp bar was subsequently 
used to facilitate grain harvest.  
 
Threshing efficiency was low due to the green, tough and wiry nature of the variety being 
unsuited to the rasp bar drum fitted to this harvester. Grain yields were significantly 
lowered by both anti-gibberellins.  Addition of nitrogen had little impact upon grain yields. 

 
P01D-15 Mason Home Koshihikari 
 
An even Koshihikari crop was selected in a re-cropped field. Addition of nitrogen 
consistently increased rice panicle height. Prohexadione-calcium significantly reduced rice 
panicle height, followed by trinexapac-ethyl. Minor lodging had commenced in the 
experiment at the time of harvest. Addition of nitrogen significantly increased rice lodging. 
Both anti-gibberellins prevented rice plants from lodging. 
 
Grain yields were obtained using the same harvester configuration as described above. 
Grain yields did not differ significantly, however both anti-gibberellins reduced grain yields 
when compared to the untreated controls. 

 
P01E-15 Agropraisals SWCRF Reziq 
 
An opportunity arose in a buffer of a herbicide field trial site to examine the effect of 
trinexapac-ethyl on the height of Reziq rice. A single treatment of trinexapac-ethyl at 25 
gai/ha was applied on January 31st with the crop at GS 36-38. 
 
Average height of the panicle dropped from 78.2cm to 69.6cm due to the application of 
trinexapac-ethyl. 
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 Trinexapac-ethyl and prohexadione-calcium for lodging control in rice  
  
Trial ID: P01A-15                              Koshihikari     Trial Year 2015 : 
Protocol ID:     Investigator: MALCOLM TAYLOR                         

Project ID: 
 RRAPL 
Wards 19 

      

          
 

  
Crop Code ORYSI ORYSI ORYSI 
BBCH Scale BRIC BRIC BRIC 
Crop Scientific Name Oryza sativa (> Oryza sativa (> Oryza sativa (> 
Crop Name Dry-seeded pad> Dry-seeded pad> Dry-seeded pad> 
Description Panicle Height % Lodging t/ha @ 14% 
Part Rated cm     -   kg     - 
Rating Date 12Feb15 14Apr15 14Apr15 
Rating Type     YIELD 
Rating Unit     T-MET 
Number of Subsamples 10 1 1 
Trt-Eval Interval RRAPL W19 RRAPL W19 RRAPL W19 
ARM Action Codes ET2 T1 AL TY4 
Number of Decimals     2 
Trt Treatment Form Form Form Lot   Rate Growth       
No. Name Conc Unit Type Code Rate Unit Stage 1 2 4 
                        

01 untreated control               100.1 a 20.2 ab 10.60 a 
                        

02 untreated control               100.5   50.0 a 11.00 a 
02 + 50kg N                     

                        
03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS32-33 95.2 b 1.0 c 10.74 a 

                        
04 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS32-33 95.7 b 5.0 bc 10.58 a 
04 + 50kg N             GS32-33       

                        

05 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS32-33 86.0 c 0.0 c 9.43 a 

                        

06 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS32-33 89.5 c 0.7 c 9.89 a 

06 + 50kg N             GS32-33       
                        
LSD (P=.05) 3.88 0.76t 1.153 
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Standard Deviation 2.52 0.30t 0.415 
CV 2.7 40.97 4.0 
 

  

 
 
 Trinexapac-ethyl and prohexadione-calcium for lodging control in rice  
  

Trial ID: P01B-15   Sherpa     Trial Year  2015 : 
Protocol ID:     Investigator: MALCOLM TAYLOR                         

Project ID: 
 RRAPL 
Entire 2 

      

          
 

  
Crop Code ORYSI ORYSI 
BBCH Scale BRIC BRIC 
Crop Scientific Name Oryza sativa (> Oryza sativa (> 
Crop Name Dry-seeded pad> Dry-seeded pad> 
Description Panicle Height t/ha @ 14% 
Part Rated cm     -   
Rating Date 1Mar15 23May15 
Rating Type   YIELD 
Rating Unit   T-MET 
Number of Subsamples 6 1 
Trt-Eval Interval RRAPL E2 RRAPL E2 
ARM Action Codes   TY5 
Number of Decimals   2 

Trt Treatment Form Form Form Lot   Rate Growth     
No. Name Conc Unit Type Code Rate Unit Stage 17 19 

                      
01 untreated control               73.8 b 9.54 b 

                      
02 untreated control               79.4 a 10.89 a 

02 + 50kg N                   
                      

03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS26-31 71.1 b 9.21 b 

                      
04 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS26-31 78.6 a 11.13 a 

04 + 50kg N             GS26-31     
                      

05 prohexadione- 100 G/kg WDG REGALIS 25 g ai/ha GS26-31 66.5 c 8.99 b 
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calcium 

                      

06 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS26-31 72.0 b 10.75 a 

06 + 50kg N             GS26-31     
                      
LSD (P=.05) 4.26 1.107 
Standard Deviation 2.83 0.735 
CV 3.84 7.28 
 

  
 
  Trinexapac-ethyl and prohexadione-calcium for lodging control in rice  
  

Trial ID: P01C-15                              Koshihikari     Trial Year: 2015 
Protocol ID:     Investigator: MALCOLM TAYLOR                         

Project ID: 
 Mason 
Sharps 

      

          
 

  
Crop Code ORYSI ORYSI ORYSI 
BBCH Scale BRIC BRIC BRIC 
Crop Scientific Name Oryza sativa (> Oryza sativa (> Oryza sativa (> 
Crop Name Dry-seeded pad> Dry-seeded pad> Dry-seeded pad> 
Description Panicle Height % Lodging Yield t/ha 
Part Rated cm     -   @14%   - 
Rating Date 14Feb15 28Mar15 29Mar15 
Rating Type     YIELD 
Rating Unit     T-MET 
Number of Subsamples 10 1 1 
Trt-Eval Interval SHARPS SHARPS SHARPS 
ARM Action Codes   AS TY2 
Number of Decimals     2 

Trt Treatment Form Form Form Lot   Rate Growth       
No. Name Conc Unit Type Code Rate Unit Stage 6 7 12 

                        
01 untreated control               91.2 a 37.5 a 4.59 a 

                        
02 untreated control               89.5 a 38.5 a 4.73 a 

02 + 50kg N                     
                        

03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS33 80.0 b 1.9 c 3.83 b 
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04 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS33 82.3 b 9.7 b 4.00 b 

04 + 50kg N             GS33       
                        

05 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS33 72.0 c 3.1 bc 3.37 c 

                        

06 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS33 75.1 c 4.7 bc 3.42 c 

06 + 50kg N             GS33       
                        
LSD (P=.05) 3.30 1.51t 0.380 
Standard Deviation 2.19 1.00t 0.252 
CV 2.68 28.11 6.31 
 

  

 
 Trinexapac-ethyl and prohexadione-calcium for lodging control in rice  
  

Trial ID: P01D-15                          Koshihikari     Trial Year: 2015 
Protocol ID:     Investigator: MALCOLM TAYLOR                         

Project ID: 
 Mason 
Home 

      

          
 

  
Crop Code ORYSI ORYSI ORYSI 
BBCH Scale BRIC BRIC BRIC 
Crop Scientific Name Oryza sativa (> Oryza sativa (> Oryza sativa (> 
Crop Name Dry-seeded pad> Dry-seeded pad> Dry-seeded pad> 
Description Panicle Height % Lodging t/ha@14% 
Part Rated cm     -     
Rating Date 14Feb15 3Apr15 3Apr15 
Rating Type     YIELD 
Rating Unit     T-MET 
Number of Subsamples 10 1 1 
Trt-Eval Interval MASON MASON MASON 
ARM Action Codes EC AL TY3 
Number of Decimals     2 

Trt Treatment Form Form Form Lot   Rate Growth       
No. Name Conc Unit Type Code Rate Unit Stage 13 14 16 
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01 untreated control               81.7   4.8 b 4.27 a 

                        
02 untreated control               87.9 a 15.7 a 4.23 a 

02 + 50kg N                     
                        

03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS32-33 73.0 bc 0.0 c 3.61 a 

                        
04 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS32-33 78.0 b 0.3 c 4.20 a 

04 + 50kg N             GS32-33       
                        

05 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS32-33 68.1 c 0.0 c 3.45 a 

                        

06 
prohexadione-
calcium 

100 G/kg WDG REGALIS 25 g ai/ha GS32-33 74.1 bc 0.3 c 3.57 a 

06 + 50kg N             GS32-33       
                        
LSD (P=.05) 6.88 0.34t 0.846 
Standard Deviation 4.46 0.22t 0.537 
CV 5.86 60.36 13.81 
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 Trinexapac-ethyl and prohexadione-calcium for lodging control in rice  
  

Trial ID: P01E-15                              Reziq     Trial Year: 2015 
Protocol ID:     Investigator: MALCOLM TAYLOR                         

Project ID: 
 Agropraisals 
SWCRF 

      

          
 

  
Crop Code ORYSI 
BBCH Scale BRIC 
Crop Scientific Name Oryza sativa (> 
Crop Name Dry-seeded pad> 
Description Panicle Height 
Part Rated cm     - 
Rating Date 2Mar15 
Rating Type   
Rating Unit   
Number of Subsamples 5 
Trt-Eval Interval SWCRF 
ARM Action Codes   
Number of Decimals   
Trt Treatment Form Form Form Lot   Rate Growth   
No. Name Conc Unit Type Code Rate Unit Stage  
                    

01 
untreated 
control 

              78.2 a 

                    

03 
trinexapac-
ethyl 

250 G/L EC MODDUS EVO 25 g ai/ha GS36-36 69.6 b 

                    
LSD (P=.05) 3.44 
Standard Deviation 1.53 
CV 2.07 
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2016 Field Trials 
Definition of a minimum effective rate of trinexapac-ethyl was the objective of the 2016 
field trials, as no rate response data had previously been generated in Australian rice. 
Three replicated field trials were conducted during 2016, evaluating trinexapac-ethyl @ 
6.25 – 200 gai/ha applied as a foliar spray to Koshihikari rice at growth stages GS31-34.   

Panicle heights in all trials showed rate responses to trinexapac-ethyl. Significant 
reductions in panicle height were recorded with trinexapac-ethyl @ >25 – 50 gai/ha. 

At the RRAPL site (trial P01-16R), grain yields were high, however lodging was minimal 
and did not influence harvesting efficiency. All rates of trinexapac-ethyl decreased rice 
grain yields. 

Lodging was severe at the Mason site (trial P01-16M). Trinexapac-ethyl @ >12.5 gai/ha 
significantly reduced lodging and grain yields were increased. These yield increases were 
exaggerated however as the axial flow plot harvester was unable to collect the most 
severely lodged plots, thus under-estimating harvestable yields in comparison to the 
performance of a commercial stripper fronted header. 

Lodging was also significantly reduced by trinexapac-ethyl @ >6.25 gai/ha at the 
Hawkins site (trial P01-16H), although the severity of lodging was less severe than at the 
Mason site. Gathering efficiency of the axial flow harvester was generally good at the 
Hawkins site, reflecting a commercial result with a stripper front. Grain yields were 
significantly lowered by trinexapac-ethyl @ > 50 gai/ha. 

When harvest yields were averaged over the three sites, positive yield increases were 
attributable to all trinexapac-ethyl rates of application. This result is misleading due to 
the over-estimation of gathering losses by the axial flow harvester. Conventional auger 
fronted plot harvesters are equally challenged by lodged Koshihikari rice due to the 
difficulty in threshing this cultivar. 

Overall, these results highlighted the dilemmas faced when attempting to push the yield 
barriers on tall stature rice varieties. Trinexapac-ethyl @ 12.5 – 25 gai/ha gave reliable 
reductions in lodging, however the reductions in grain yield in the absence of lodging 
were unexpected and disappointing. Earlier applications (ie: at panicle initiation) of 
trinexapac-ethyl were therefore considered desirable for testing as a means of 
shortening the lower internodes potentially without the negative impact upon grain 
yields. 
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Treatment Application Details: 
 

Trial number P01-16R P01-16M P01-16H 

Location Jerilderie Tongaboo Finley 

Co-Operator RRAPL Ian Mason John Hawkins 

Soil type Dispersive clay Brown clay loam Red brown loam 

Rice variety Koshihikari Koshihikari Koshihikari 

Date 28th Jan 2016 7th Jan 2016 28th Jan2016 

Treatments applied #2-7 #2-7 #2-7 

Time (hrs) 15.00-16.00 09.00 – 10.00 18.00-19.00 

Temperature (0C) 31 26 28 

Humidity % 20 45 30 

Cloud Cover Clear Clear Clear 

Wind  (km/hr) 5-15 NW 0-5 10-20 W 

Growth Stages GS31-34 GS32-33 GS31-33 

Rain post application None<24hrs None <24hrs None <24hrs 

Equipment RB15 RB15 RB15 

Nozzles 5 x Airmix 11001 5 x Airmix 11001 5 x Airmix 11001 

Spacing / Width (m) 0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 

Speed (m/s) 1.0 1.0 1.0 

Volume (l/ha) 100 100 100 

Floodwater depth 20cm 15cm 15cm 



   

16 

 

 
 

0

2

4

6

8

10

0 6.25 12.5 25 50 100 200

RRAPL Erect
 

 
Figure 6 Effect of trinexapac-ethyl on grain yield (t/ha) of erect Koshihikari rice, Riverina, 2016 
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Figure 7 Effect of trinexapac-ethyl on grain yield (t/ha) of lodged Koshihikari rice, Riverina, 2016 
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Crop Code RRAPL RRAPL RRAPL MASON MASON MASON HAWKINS HAWKINS HAWKINS HAWKINS COMBINED 
Description Grain Yield % of UTC Panicle cm Grain Yield % of UTC Lodging Grain Yield % of UTC Lodging Panicle cm % of UTC 
Part Rated t/ha   - Yield  - height - t/ha   - Yield  - Rating % t/ha   - Yield  - Rating % Height - Yield  - 
Rating Date 1Apr16 1Apr16 1Apr16 11Apr16 11Apr16 11Apr16 12Apr16 12Apr16 12Apr16 12Apr16   
Trt Treatment Form Form Form Lot   Rate                       
No. Name Conc Unit Type Code Rate Unit 5 6 7 10 11 12 15 16 17 20 21 
                                      

1 
untreated 
control 

            9.26 a 100 a 81.5 a 6.51 a 100 a 58.6 a 9.0   100 ab 42.0 a 79.6 a 100 a 

                                      

02 
trinexapac-
ethyl 

250 G/L EC MODDUS 6.25 
g 
ai/ha 

8.96 ab 97 ab 81.2 a 5.93 a 85 a 55.0 a 9.4 a 108 a 14.9 ab 80.4 a 134 a 

                                      

03 
trinexapac-
ethyl 

250 G/L EC MODDUS 12.5 
g 
ai/ha 

8.83 ab 95 b 79.8 a 6.68 a 135 a 38.4 a 9.3 a 107 a 6.2 b 79.5 a 223 a 

                                      

04 
trinexapac-
ethyl 

250 G/L EC MODDUS 25 
g 
ai/ha 

8.69 b 94 b 79.2 a 9.78 a 207 a 7.3 b 8.9 a 101 ab 0.8 c 79.0 a 261 a 

                                      

05 
trinexapac-
ethyl 

250 G/L EC MODDUS 50 
g 
ai/ha 

7.98 c 86 c 78.9 a 10.41 a 215 a 1.3 b 7.4 b 86 bc 0.0 c 70.6 b 268 a 

                                      

06 
trinexapac-
ethyl 

250 G/L EC MODDUS 100 
g 
ai/ha 

8.08 c 87   75.5 b 8.41 a 178 a 4.1 b 6.3 c 72 cd 1.0 c 69.0 b 204 a 

                                      

07 
trinexapac-
ethyl 

250 G/L EC MODDUS 200 
g 
ai/ha 

7.42 d 80 d 74.6 b 9.85 a 195 a 0.7 b 5.7 c 65 d 0.0 c 67.3 b 196 a 

                                      
LSD (P=.05) 0.497 3.3 2.73 5.555 132.0 2.27t 1.07 18.0 0.52t 3.34 173.0 
Standard Deviation 0.335 2.2 1.84 3.723 88.5 1.53t 0.59 10.1 0.35t 2.23 115.9 
CV 3.96 2.41 2.34 45.27 55.6 37.2 7.49 11.07 57.27 2.97 58.54 
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Figure 8 Effect of trinexapac-ethyl on lodging of Koshihikari rice, Mason property, Tongaboo, NSW 
2016. Untreated in foreground and background, increasing rates of trinexapac-ethyl applied 
perpendicular to peglines behind Mr Mason. 
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2017 Field trials 
In 2017 four replicated trials were conducted located in Koshihikari, YRK5 and Reziq 
varieties using treatments of trinexapac-ethyl at 12.5 and 25 gai/ha applied at 2 or 3 
timings. The objective of these trials was to confirm the effectiveness of low rates of 
trinexapac-ethyl (12.5 – 25 gai/ha) applied at early timings (panicle initiation). 
 

Trial P01-17 YRK 5 Rice, Mason, Tongaboo 

Trinexapac-ethyl at 25 gai/ha at both application timings significantly reduced rice 
panicle height. Rice lodging was severe in three of the four replicates. All trinexapac-
ethyl treatments reduced rice lodging. Rice grain yields did not differ between 
trinexapac-ethyl treatments and were approximately twice those harvested from the 
untreated control. Harvest efficiency was impaired with lodging and much of the grain 
from lodged plots was unable to be recovered using the plot harvester. 

Trial PO2-17 REZIQ Rice, RRAPL, Jerilderie 

This experiment was conducted in a field buffer to enable inspection during the 2017 
Rice field day. Plots were 12m long, using only 3 replications. Trinexapac-ethyl at 25 
gai/ha at all three application timings significantly lowered rice panicle height. 

Most trinexapac-ethyl treatments lowered rice grain yields by a range of 0-8% with an 
average of 4% reduction in grain yield over all trinexapac-ethyl treatments. Yield 
reductions were most apparent with trinexapac-ethyl applied at the initial timing (GS 27-
30). 

Trial P03-17, Koshihikari Rice, Mason, Tongaboo 

All trinexapac-ethyl treatments lowered rice panicle height, with the initial timing (GS31-
32) of 25 gai/ha recording the lowest average height. No substantive crop lodging was 
experienced in this experiment. All trinexapac-ethyl treatments lowered rice grain yields 
by between 1.1 and 17.9%; averaging a reduction of 8.5% across all treatments.  

Trial P04-17, Koshihikari rice, RRAPL, Jerilderie 

All trinexapac-ethyl treatments lowered rice panicle height. Mean panicle heights were 
lowest with trinexapac-ethyl at 25 gai/ha irrespective of application timing. All 
trinexapac-ethyl treatments lowered the lodging rating. Negligible lodging was noted 
with trinexapac-ethyl at 25 gai/ha. Trinexapac-ethyl treatments did not significantly 
affect rice grain yields.  

Trial P09-17 Seed Dressings 

Seed dressings of anti-gibberellins were tested in a pot trial conducted in a glasshouse 

to determine the approximate dose necessary to inhibit rice shoot elongation. 
Paclobutrazol and trinexapac-ethyl were delivered onto dry seed @ 10 – 1000 mg ai/kg 
seed, then the seed samples sown into 20cm pots in the glasshouse. Both compounds 
produced similar rate responses in mean seedling height. Leaves were shortened and 
root systems appeared unaffected by the lower and middle rates. At the highest rate 
tested root development was impaired and some mortality observed. A reduction of 
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seedling height by approximately 50% was achieved with both compounds at 100 mg 
ai/kg.  

 

2017 Trials Summary 
Across all four experiments, this season’s work confirmed the effectiveness of advancing 
target application timing to around panicle initiation (GS30-32). Crop stature and lodging 
was reduced at this timing with trinexapac-ethyl @ 12.5 -25 gai/ha. 

Grain yields in the absence of lodging were reduced by trinexapac-ethyl in two of the four 
experiments. Grain yields when lodging occurred in one trial were markedly increased by 
trinexapac-ethyl treatments. This lift in yield would have been exaggerated due to the 
limited ability of the plot harvester to cope with severely lodged rice. 

Treatment Application Details: 

Trial number P01-17 P01-17 P02-17 P02-17 P02-17 

Location 
Tongaboo 

 
Tongaboo 

Old Coree 
K11 

Old Coree 
K11 

Old Coree 
K11 

Co-Operator Ian Mason Ian Mason RRAPL RRAPL RRAPL 

Soil type 
Brown clay 

loam 
Brown clay 

loam 
Grey clay Grey clay Grey clay 

Rice variety YRK5 YRK5 REZIQ REZIQ REZIQ 

Date 28th Jan2016 11th Feb2017 
16th January 

2017 
28th January 

2017 
10th February 

2017 

Treatments 
applied 

#2,3 #4,5 #2,3 
#4,5 

#6,7 

Time (hrs) 11.00-11.30 19.00-19.30 08.30 08.00 18.00 

Temperature (0C) 28 27 23 24 27 

Humidity % 60 70 60 70 25 

Cloud Cover Clear Clear Clear Clear Clear 

Wind  (km/hr) Indistinct Indistinct Indistinct Indistinct SW 0-5 

Growth Stages GS31-32 GS34-37 GS27-30 GS28-31 GS 34-37 

Rain post 
application 

None <24hrs None <24hrs None <24hrs 
None <24hrs 

None <24hrs 

Equipment RB15 RB15 RB15 RB15 RB15 

Nozzles 
5 x Airmix 

11001 
5 x Airmix 

11001 
5 x Airmix 

11001 
5 x Airmix 

11001 
5 x Airmix 

11001 

Spacing / Width 
(m) 

0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 
0.46 / 0.5 

0.46 / 0.5 

Speed (m/s) 1.0 1.0 1.0 1.0 1.0 

Volume (l/ha) 100 100 100 100 100 

Floodwater depth 5-7cm 10-15cm 10-15cm 10-15cm 20-25cm 
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Treatment Application Details: 

Trial number P03-17 P03-17 P04-17 P04-17 

Location 
Tongaboo 

 
Tongaboo Old Coree Old Coree 

Co-Operator Ian Mason Ian Mason RRAPL RRAPL 

Soil type Brown clay loam Brown clay loam Grey clay Grey clay 

Rice variety Koshihikari Koshihikari Koshihikari Koshihikari 

Date 28th Jan2016 11th Feb2017 28th Jan2017 11thFeb2017 

Treatments applied #2,3 #4,5 #2,3 #4,5 

Time (hrs) 10.00 18.30 08.30 20.00 

Temperature (0C) 28 27 26 25 

Humidity % 60 70 70 60 

Cloud Cover Clear Clear Clear Clear 

Wind  (km/hr) Indistinct Indistinct Indistinct Indistinct 

Growth Stages GS31-32 GS34-37 GS31-32 GS34-37 

Rain post 
application 

None <24hrs None <24hrs None <24hrs None <24hrs 

Equipment RB15 RB15 RB15 RB15 

Nozzles 5 x Airmix 11001 5 x Airmix 11001 5 x Airmix 11001 5 x Airmix 11001 

Spacing / Width (m) 0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 0.46 / 0.5 

Speed (m/s) 1.0 1.0 1.0 1.0 

Volume (l/ha) 100 100 100 100 

Floodwater depth 4-8cm 4-8cm 10-15cm 10-15cm 
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  AOV Means Table    

  AGROPRAISALS PTY LTD  

  
  MODDUS EVO evaluation in rice  
  

Trial ID: P01-17                                    Trial Year: 2017 
Protocol ID:     Investigator: MALCOLM TAYLOR                           

Project ID:           

            
 

  

Crop Scientific Name 
Oryza 

sativa (> 
Oryza 

sativa (> 
Oryza sativa 

(> 
Oryza 

sativa (> 
Crop Name YRK 5 YRK 5 YRK 5 YRK 5 

Description 
Panicle 

height 
Lodging 

Rating 
Lodging 

Rating 
GrainYield 

Part Rated cm     - %      - %      - t/ha   - 
Rating Date 28Mar17 16May17 28Mar17 16May17 
Trt Treatment Form Form Form Lot   Rate Growth         
No. Name Conc Unit Type Code Rate Unit Stage 7 4 5 3 
                          

01 
untreated 
control 

              91.4 a 58.1 a 24.7 a 6.64   

                          

02 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

12.5 
g 
ai/ha 

GS31-
32 

90.7 a 7.5 bc 7.5 abc 11.93 a 

                          

03 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

25 
g 
ai/ha 

GS31-
32 

81.4 c 0.7 c 0.0 c 10.86 a 

                          

04 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

12.5 
g 
ai/ha 

GS34-
37 

89.7 a 16.7 b 12.0 ab 11.29 a 

                          

05 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

25 
g 
ai/ha 

GS34-
37 

87.6 b 4.1 bc 2.6 bc 12.07 a 

                          
LSD (P=.05) 1.98 2.64t 2.24t 3.061 
Standard Deviation 1.29 1.71t 1.45t 1.914 
CV 1.46 47.78 52.48 16.59 
 

  
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)  
t=Mean descriptions are reported in transformed data units, and are not de-transformed.  
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.  
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  AOV Means Table    

  AGROPRAISALS PTY LTD  

  
  MODDUS EVO evaluation in rice  
  

Trial ID: P02-17                                    Trial Year: 2017 
Protocol ID:     Investigator: MALCOLM TAYLOR                           

Project ID:           

            
 

  
Crop Code ORYSI ORYSI 
Crop Name REZIQ REZIQ 
Description Panicle Height Grain Yield 
Part Rated cm     - t/ha   - 
Rating Date 28Mar17 12May17 

Trt Treatment Form Form Form Lot   Rate Growth     
No. Name Conc Unit Type Code Rate Unit Stage 4 5 

                      

01 
untreated 
control 

              78.4 a 13.45 a 

                      
02 trinexapac-ethyl 250 G/L EC MODDUS EVO 12.5 g ai/ha GS27-30 75.0 bc 12.45 b 

                      
03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS27-30 75.3 bc 12.39 b 

                      
04 trinexapac-ethyl 250 G/L EC MODDUS EVO 12.5 g ai/ha GS28-31 76.1 ab 13.31 a 

                      
05 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS28-31 72.7 c 12.83   

                      
06 trinexapac-ethyl 250 G/L EC MODDUS EVO 12.5 g ai/ha GS34-37 76.6 ab 13.45 a 

                      
07 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS34-37 73.8 bc 12.99 ab 

                      
LSD (P=.05) 2.71 0.686 
Standard Deviation 1.52 0.377 
CV 2.02 2.9 
 

  
Crop Code  
 ORYSI, BRIC, Oryza sativa (dry-seeded paddy, = US  
  
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)  
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.  
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   Assessment Data Summary    

  
  AOV Means Table    

  AGROPRAISALS PTY LTD  

  
  MODDUS EVO evaluation in rice  
  

Trial ID: P03-17                                    Trial Year: 2017 
Protocol ID:     Investigator: MALCOLM TAYLOR                           

Project ID:           

            
 

  
Crop Code ORYSA ORYSA 
Crop Name Koshi Mason Koshi Mason 
Description Panicle Height Grain Yield 
Part Rated cm     - t/ha   - 
Rating Date 28Mar17 18Apr17 

Trt Treatment Form Form Form Lot   Rate Growth     
No. Name Conc Unit Type Code Rate Unit Stage 2 4 

                      

01 
untreated 
control 

              81   9.36 a 

                      
02 trinexapac-ethyl 250 G/L EC MODDUS EVO 12.5 g ai/ha GS 31-32 79 a 8.74 a 

                      
03 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS 31-32 72 b 7.69 b 

                      
04 trinexapac-ethyl 250 G/L EC MODDUS EVO 12.5 g ai/ha GS 34-37 78 a 8.54 a 

                      
05 trinexapac-ethyl 250 G/L EC MODDUS EVO 25 g ai/ha GS 34-37 79 a 9.25 a 

                      
LSD (P=.05) 3.6 0.842 
Standard Deviation 2.3 0.541 
CV 2.92 6.21 
 

  
Crop Code  
 ORYSA, BRIC, Oryza sativa, = US  
  
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)  
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.  
Summary includes 5 of 7 treatments.  
Missing data estimates are included in columns:Yates=4  
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 AOV Means Table    

  AGROPRAISALS PTY LTD  

  
  MODDUS EVO evaluation in rice  
  

Trial ID: P04-17                                    Trial Year: 2017 
Protocol ID:     Investigator: MALCOLM TAYLOR                           

Project ID:           

            
 

  
Crop Code ORYSA ORSA ORYSA 
Crop Name Koshi RRAPL Koshi RRAPL Koshi RRAPL 

Description 
Panicle 
Height 

% Lodging Grain Yield 

Part Rated cm     - Rating - t/ha   - 
Rating Date 28Mar17 24Apr17 24Apr17 

Trt Treatment Form Form Form Lot   Rate Growth       
No. Name Conc Unit Type Code Rate Unit Stage 12 9 11 

                        

01 
untreated 
control 

              85.6 a 12.2 a 11.04 a 

                        

02 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

12.5 
g 
ai/ha 

GS 31-
32 

82.5 b 9.4 a 11.26 a 

                        

03 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

25 
g 
ai/ha 

GS 31-
32 

77.3 c 0.0 b 11.13 a 

                        

04 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

12.5 
g 
ai/ha 

GS 34-
37 

82.7 b 3.9 a 11.34 a 

                        

05 
trinexapac-
ethyl 

250 G/L EC 
MODDUS 
EVO 

25 
g 
ai/ha 

GS 34-
37 

77.1 c 0.3 b 10.84 a 

                        
LSD (P=.05) 2.61 0.54t 0.568 
Standard Deviation 1.69 0.35t 0.369 
CV 2.09 59.68 3.31 
 

  
Crop Code  
 ORYSA, BRIC, Oryza sativa, = US  
  
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)  
t=Mean descriptions are reported in transformed data units, and are not de-transformed.  
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.  
Summary includes 5 of 7 treatments.  
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  RICE SEED TREATMENT WITH ANTI-GIBERELLINS  
  

Trial ID: P09-17                                    Trial Year: 2017 
Protocol ID:     Investigator: MALCOLM TAYLOR                           

Project ID:           
 

  

Crop Code ORYSI ORYSI 
BBCH Scale BRIC BRIC 
Crop Scientific Name Oryza sativa (> Oryza sativa (> 
Crop Name Dry-seeded pad> Dry-seeded pad> 
Description Shoot length Shoot length 
Part Rated mm     - mm     - 
Rating Date 21May17 2Jun17 
Number of Subsamples 6 6 
ARM Action Codes AS AL 
Trt Treatment Form Form Form Lot   Rate     
No. Name Conc Unit Type Code Rate Unit 1 2 
                    

01 
untreated 
control 

            40.2 a 58.3 a 

                    
02 paclobutrazol 250 g/L SL CULTAR 10 mg ai/kg 33.7 ab 49.3 a 

                    
03 paclobutrazol 250 g/L SL CULTAR 100 mg ai/kg 21.3 c 30.7 b 

                    
04 paclobutrazol 250 g/L SL CULTAR 1000 mg ai/kg 8.0 d 19.5 c 

                    
05 trinexapac-ethyl 250 g/L SL MODDUS EVO 10 mg ai/kg 28.4 b 45.4 a 

                    
06 trinexapac-ethyl 250 g/L SL MODDUS EVO 100 mg ai/kg 17.2 c 31.0 b 

                    
07 trinexapac-ethyl 250 g/L SL MODDUS EVO 1000 mg ai/kg 6.6 d 23.3 bc 

                    
LSD (P=.05) 0.67t 0.14t 
Standard Deviation 0.38t 0.08t 
CV 8.24 4.9 
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Figure 9 Rice seedling growth after treatment with trinexapac-ethyl @ 100 mg.kg seed. Top row 
untreated, Bottom row treated. 
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Results 

Results from the eleven replicated field trials conducted across three seasons for this 
project confirmed that trinexapac-ethyl will consistently alleviate or prevent lodging of 
rice. A rate of 25 gai/ha was shown to be effective, which is approximately 30-50% of the 
label dose rate for winter cereals. Sufficient data has been generated to support a 
registration submission to the APVMA for application to tall cultivars (eg: Koshihikari and 
YRK 5), thus fulfilling the principal objective of this project. 

The 2015 series of experiments were conducted to determine if responses to anti-
gibberellins (as trinexapac-ethyl or prohexadione-calcium) were consistent. 
 
Crop height and lodging did behave consistently, with reductions in both as a result of 
foliar spraying of trinexapac-ethyl or prohexadione-calcium. Prohexadione-calcium 
appeared to be more active in this regard in a comparison of equivalent rates of both 
anti-gibberellins. 
 
Given the spread of rice growth stages encountered across these experiments, it would 
appear at first glance that a focus upon timing of treatments in relation to growth stages 
may not deliver a fundamentally different result. However, the winter cereal 
recommendations for trinexapac-ethyl involve applications timed at GS30-32 in order to 
gain the maximum reduction in the internode length at the base of the culms, thus 
rendering the plant more resistant to turning moments associated with heavy panicles 
blowing in the wind. This contrasts with the observation in previous Australian 
trinexapac-ethyl rice field trials when it was concluded that applications made later in 
stem extension (eg: >GS35) resulted in the largest reductions in plant stature. It follows 
that simply measuring height may not be a good indication of desired effect; rather that 
reducing the lowest internode lengths may be what one strives for when using anti-
gibberellins to prevent lodging. 
 
Early application timings (GS 30-32) were made in the 2017 trials in conjunction with 
delayed permanent water as a means of reducing the propensity of Koshihikari to lodge, 
whilst enabling fertilization to be targeted at high yields. 
 
Application rates chosen for these experiments were selected after reviewing the small 
amount of literature published, coupled with comparisons to commercial use rates in 
alternate crops.  In each experiment substantial lowering of plant height occurred and 
lodging was reduced by trinexapac-ethyl whenever it occurred (ie: in three of the four 
2017 replicated trials).  
 
An unforeseen consequence of application of trinexapac-ethyl (and prohexadione-
calcium) was that in the absence of lodging, these treatments often lowered rice grain 
yields. Grain yields with the anti-gibberellins were disappointing. In only two instances 
out of 16 possible opportunities in 2015 did the anti-gibberellins out-yield the untreated 
controls; both times using trinexapac-ethyl. In 2016 and 2017, negative rate responses 
to trinexapac-ethyl were demonstrated in rice grain yields. Whilst rice phytotoxicity was 
not obvious, the depression of grain yields in some instances suggests that the 
treatment either directly injured rice plants, or else flowering development may have 
been delayed to coincide with cold weather, thus inducing increased floret sterility. Any 
preference to apply trinexapac-ethyl to a rice crop needs to be balanced against the 
probability of lowering potential grain yields. 
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What are the costs associated with lodging of rice? Any attempt to quantify and forecast 
potential losses from lodging needs to consider the following aspects: 

1. Propensity of the particular cultivar to lodge. For example, Koshihikari and YRK 5 
are both tall statured medium grain rice cultivars that often lodge when yielding 
above 7 t/ha. 

2. Field fertility and likelihood of high yield potential.  

3. When lodging occurs in the crop life. Longer intervals between the onset of 
lodging and grain maturity will lead to higher yield losses due to disruption of 
photosynthesate accumulation. 

4. Delays to harvest due to lodged crops being slower to gather for threshing and 
less even to mature. 

5. Likely losses due to reduced gathering, threshing and separation efficiencies 
within the harvester. 

6. Reductions in grain quality due to longer delays in the crop reaching a harvestable 
maturity. These grains are subjected to prolonged and late harvests, so affected 
grains suffer more diurnal cycles of heat and cool temperatures leading to a lower 
whole grain millout. 

7. Higher costs per tonne for header operation, labour and increased maintenance 
bills as lodged crops often require more matter other than grain (MOG) to pass 
through the harvester. 

Given the complexity of all of the above factors it is impossible to accurately predict the 
costs of rice crops lodging. One can confidently say however that growers will be willing 
to sacrifice some potential yield in order to avoid lodging. For this reason, it appears 
probable that Australian ricegrowers would seek to use trinexapac-ethyl on tall statured 
crops if the treatment were registered. 

Growers nevertheless have some effective cultural practices available to prevent or 
alleviate high yielding crops from loding. These include: 

 Reducing seeding rate to produce a more open canopy of fewer tillers with 
increased individual stem strength 

 Drill sowing rice as these crops are less prone to lodging than aerial or dry 
broadcast seeded rice 

 Delaying application of permanent inundation; a technique that tends to induce 
lower crop stature. 

 Increasing the proportion of nitrogen fertiliser inputs delayed until panicle 
initiation. Again this technique tends to reduce vegetative biomass, although at 
the risk of reducing rice crop yield potential if not skilfully practiced. 
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Conclusions 

Trinexapac-ethyl @ 12.5 – 25 gai/ha applied during stem extension stages of growth 
(GS30-37) consistently reduced rice crop stature and lodging. Where lodging occurred, 
rice grain yields were increased by application of trinexapac-ethyl. In the absence of 
lodging, trinexapac-ethyl treatments often reduced rice grain yields. 

Prohexadione-calcium was more active than trinexapac-ethyl on an equivalent rate 
basis. 

These results could be used to support an application to register trinexapac-ethyl for 
control of crop lodging in rice. Trinexapac-ethyl and paclobutrazol seed dressings both 
suppressed early shoot growth of rice seedlings at the rate of </=100 mg ai/kg seed. 

 
 
Figure 10 Harvesting growth regulator field trials with axial flow tracked plot header 
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Implications 

Many replicated field trials conducted over three seasons for this project have clearly 
demonstrated a role for trinexapac-ethyl as a treatment to reduce the propensity of high 
yielding rice crops to lodge.  

Tall stature varieties form only a small fraction of the suite of rice varieties produced in 
Australia, with Koshihikari the principal cultivar accounting for less than 10% of the 
planted area. 

Demonstration of yield penalties due to trinexapac-ethyl application are of concern and 
would temper any enthusiasm to apply the treatment. The impact of severe lodging on 
rice is profound, however, so rice growers and agronomists are likely to consider 
application of trinexapac-ethyl when punting for very high grain yields both with tall 
statured varieties (>7 t/ha) and with semi-dwarf medium grain rice varieties (>13 t/ha). 
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Recommendations 

1. Results presented in this report ought to be submitted to the APVMA as a 
justification for granting a minor use permit or registration for use of trinexapac-
ethyl as an anti-lodging treatment for tall statured rice cultivars. 

2. Upon granting of a permit or registration, demonstrations of commercial scale 
applications of trinexapac-ethyl be conducted using a boom sprayer mounted on 
a steel wheeled tractor or motorbike be conducted. These could be replicated and 
yields estimated using on-board yield monitoring scales that are fitted to many 
contemporary rice harvesters. Such demonstrations are better suited to 
evaluating the benefits of alleviating rice crop lodging than replicated small plot 
trials. 

3. Research be continued into growth regulators for rice. Specifically, treatments 
ought to be be sought (either as combinations or stand-alone new compounds) 
that act to reduce stature and/or strengthen rice culms without penalising grain 
yield potential. 

4. Specific research be instigated to identify agronomic packages to push 
commercial rice grain yields to higher potentials. This would increase the 
potential for crop lodging, thus an integrated approach to lodging will become a 
necessity. Techniques such as reduced seeding rates and pre-flood nitrogen 
fertiliser may need to be evaluated, along with investigating the role of clover 
pasture residue breakdown as a source for deferred nitrogen delivery to following 
rice crops. Outcomes of such research is likely to be adopted rapidly and offer 
excellent returns on investment.    
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