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EXECUTIVE SUMMARY: Forage grass seed crops, including orchardgrass (Dactylis glomerata L.), 

are a vital part of seed production enterprises in Oregon. Like other cool-season grasses, 

orchardgrass only produces a fraction of its potential seed yield. Lodging of the crop during 

flowering is one of the major factors limiting maximum seed yield production.  

 

Two stem shortening plant growth regulators (PGRs), chlormequate chloride (CCC) (Trade 

name: Cyclocel®) and trinexapac-ethyl (TE) (Trade name: Palisade EC®), enhance seed yield in 

forage grasses by blocking gibberellic acid (GA) biosynthesis. In comparison with other grass 

species, orchardgrass is relatively understudied in terms of PGR response. Gingrich and Mellbye 

(2002) reported seed yield increases ranging between 6 and 19% when TE was applied at flag 

leaf to early head emergence. A recent study conducted by Rolston et al (2014) in New Zealand 

indicates that greater orchardgrass seed yield increases, 30-37%, are possible when TE is 

applied earlier, at the two node stage.  In this same study, a mixture of TE plus CCC was more 

effective at increasing seed yield across four orchardgrass cultivars than either CCC or TE 

applied alone.  

 
Since lodging is exacerbated in high N environments, additional work is needed to determine 

possible interactions of PGRs for lodging control with spring-applied N under Oregon 

conditions.  Nitrogen fertilizer rate recommendations have not been revised locally since PGRs 

have been introduced in Oregon grass seed systems. OSU fertilizer recommendations for 

orchardgrass seed crops are more than 15 years old and new information is needed to evaluate 

whether N rate recommendations should be adjusted in current management environments.  

 
OBJECTIVES: 

1. Define optimum treatment and timing applications of TE and TE plus CCC plant growth 

regulator combinations for orchardgrass seed crops. 

2. Measure the effects of multiple nitrogen fertilizer rates in the presence and absence of 

TE and TE plus CCC plant growth regulators. 



3. Develop new recommendations for plant growth regulators and nitrogen fertilizer rates 

in orchardgrass seed production based on research results and disseminate this 

information to seed growers and industry practitioners. 

 
PROCEDURES: Field pots were established OSU’s Hyslop Farm on October 7, 2015, at a seeding 

rate of 4.5 lbs/acre.  Plot size is 11 x 38 feet.  Routine fungicide and insecticide sprays were 

applied to manage pests as needed. Fall N was applied to all plots at a rate of 40 lbs/acre in 

both 2015 and 2016. The experimental design for the trial is a randomized complete block with 

a split-plot arrangement of treatments and four replications.    

 

Main plots received spring-applied nitrogen rates of:  

1. 0 lbs N/acre 

2. 100 lbs N/acre 

3. 140 lbs N/acre 

4. 180 lbs N/acre 

 

PGR subplots include the following treatments and application rates: 

1. Untreated control (No PGR) 

2. 1.5 pts/acre TE applied at BBCH 32 (2 nodes) 

3. 1.5 lbs/acre TE applied at BBCH 51 (panicles 10% emerged) 

4. 0.75 pts/acre TE + 0.67 lbs/acre CCC applied at BBCH 32 

 
 
SIGNIFICANT ACCOMPLISHMENTS: The first year crop was successfully established and 

managed (Figure 1). PGR and N treatments were applied. Seed was harvested by a small-plot 

swather and combine however only a partial seed yield was achieved. This is common for fall-

planted orchardgrass crops in the western Oregon environment.  Dirt yields ranged from 82 to 

105 lbs/acre. There was not enough seed to clean or determine thousand seed weights.  

 

The fully mature crop (Figure 2) came in nicely after the first summer and PGR and N 

treatments were applied on time (Figure 3).  Tissue N measurements were taken just prior to N 

fertilizer application and two, four, six, and eight weeks after N was applied. A final biomass and 

N tissue sample collected was completed just prior to harvest.  

 

 

 

 

  



  
 

Figure 1. Orchardgrass N X PGR trial stand in March, 2016. 
 

 
 

 
 

Figure 2. Orchardgrass N X PGR trial stand in November, 2016. 



 
 

Figure 3. Orchardgrass N X PGR trial stand in November, 2017. 
 

Seed yield was measured using a small plot swather and combine. Seed weight was determined 
by counting two, 1000-seed samples with an electronic seed counter and weighing these 
samples on a laboratory balance. Fertile tiller number, biomass, and tiller height were 
measured from biomass samples collected just prior to harvest.  
 
Seed yield was not affected by N rate but was significantly increased by use of PGRs (Table 1). 
Timing and single PGR versus PGR mixture did not change the seed yield response. Nitrogen 
had no effect on fertile tiller number or height but did increase biomass. Plant growth 
regulators significantly reduced tiller height, which is important to manage lodging.  
 
Table 1. Yield characteristics and components of yield in ‘Persist’ orchardgrass treated with 
plant growth regulators at four nitrogen rates (2017).  

Treatment Yield Seed wt 
Fertile 
Tillers Biomass 

Tiller 
Height 

  lb a-1 mg seed-1 no ft-2 kg ha-1 cm 

Nitrogen Treatment      
         O lb N/a 608 a 0.921 89.3 20702  a 119.2 

        100 lb N/a 726  b 0.914 83.2 23630  b 116.6 

       140 lb N/a 729  b 0.931 82.8 22016  ab 115.5 

       180 lb N/a 796  b 0.921 87.9 26646  c 115.4 

P= 0.0053 0.8021 0.3987 0.0105 0.3388 

          PGR Treatment      
Untreated Control 504  a 0.921  ab 87.4  b 23248 133.4  c 

Palisade  1.5 pt/a   BBCH 32 785  b 0.929  b 85.8  ab 23338 117.5  b 

Palisade  1.5 pt/a   BBCH 51 780  b 0.935  b 92.4  b 25303 115.4  b 

Palisade 0.75 pt/a + CCC 1.34 lb ai/a 790  b 0.902  a 77.7  a 21104 100.4  a 

P = 0.0000 0.0111 0.0226 0.0562 0.0000 



 
Growers and other industry reps were given an opportunity to learn about the trial at the 2017 

Hyslop Field Day. The data from year one will also be presented at the Orchardgrass Growers 

Annual Meeting in February, 2018.  

 

A second year of seed yield and yield characteristic data will be collected in summer of 2018. 

When  

 
BENEFITS & IMPACT: According to the latest year’s (2016) OSU Oregon Grass Seed Crop 

Estimates, the estimated value of orchardgrass seed produced in Oregon was approximately 

$26 million, and these crops were harvested from over 13,000 acres.  A conservative 10% 

increase in seed yield with effective use of plant growth regulators and improved nitrogen 

management would produce a gross economic effect of $2.6 million annually for the 

orchardgrass seed industry.  Further economic benefits could be realized from harvest 

efficiency gained by further shortening of stems and a reduction in lodging.    

 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: The Oregon Orchardgrass 
Commission has contributed $5,000 in additional funding. Syngenta and OHP have donated PGR 
and pesticide products. 
 
FUTURE FUNDING POSSIBILITIES: We will continue to seek product donations from chemical 
manufacturers to complete the final year(s) of data collection.  
 


