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WHAT ARE PLANT GROWTH 
REGULATORS? 
 
ǒA plant growth regulator is a compound which causes a 

physiological response in the plant 

 

ǒTerm Plant Growth Regulators often interchanged with 

Plant Growth Retardants (both use PGR as an 

abbreviation)  

 

ǒMost plant growth regulators used in turf are retardants 
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The Ideal Turf Growth Regulator 

ǒSlow vertical growth 

ǒInhibit seedheads 

ǒNo decrease in turf recuperative potential 

ǒImprove turf quality 

ǒProvide economic savings by reducing mowing and labor 

cost 

ǒConsistent performance 

ǒActivity on all major turf species 
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Types of Growth Regulators used in Turf 

ÂClass A: Late GA Synthesis Blockers 

  Primo MAXX (trinexapac-ethyl) 

ÂClass B: Early GA Synthesis Blockers 

  Trimmit (paclobutrazol),  Cutless (flurprimidol) 

ÂClass C: Mitotic Inhibitors 

  Slo-Gro (Maleic hydrazide), Embark (Mefluidide),  Limit 

(amidochlor) 

ÂClass D: Herbicidal Mode  

  Touchdown Pro/Roundup(glyphosate)  

  SUôs (Metsulfuron methyl)                       

  Prograss (ethofumesate) 

ÂClass E: Ethylene Production Enhancement  

  Proxy (ethephon) 
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PGRôs Impact Natural Hormone 
Levels 

ǒAbscisic Acid: closes stomates, and inhibits 
germination, gibberellic acid (GA), and cytokinens 

ǒCytokinens: cell division and enlargement, flowering 
senescence, and inhibits auxin  

ǒGibberellins: cell elongation, photoperiod response, 
and chilling tolerance. Over 100 forms of GA. 

ǒEthylene: - Stimulated by stress, root growth, 
seedhead suppression 
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PGRôs Slow Turf Growth by Slowing Cell 
Division or Reducing Cell Elongation 
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PGR Effect on Turf Morphology 
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Primo Effect on Turf Morphology 

                                     Check 

                                                Primo 

St. Augustinegrass                                     Hybrid Bermudagrass 

Primo 

Check 
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Primo MAXX Effect on KBG ï 3 WAT  

Primo MAXX                                  Control                                   

Increased Tillering      vs.     Vertical Growth              
                                                   Photo from Dr. Bruce Branham ï Univ. of Illinois 

Lateral  

Stems 
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PGR Effect on Rooting 

ǒTurf under PGR regulation continues 

to carry on normal plant processes of 

growth and development 

(photosynthesis and respiration) 

ǒAs vertical foliar growth slows, energy 

is redirected to lateral stems and 

below ground plant parts 

ǒLateral stems and root-mass increase 

after repeat applications 

ǒPicture of a root frame used to 

evaluate rooting by measuring force 

required to pull the frame 
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Physiological Response of óTifEagleô 

Bermudagrass to Nitrogen and Trinexapac-

ethyl (Primo MAXX) 

ÅPatrick E. McCullough 
 

ÅH. Liu, L. B. McCarty, T. Whitwell, J. E. Toler 
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Greenhouse Study ï Week 16 

.125 lbs N/1000 sq ft 

Untreated 0.15 oz Primo 

.5 lbs N/1000 sq ft 

Untreated 0.15 oz Primo 

Weekly nitrogen: 
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TifEagle Bermudagrass 
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Improved Striping 

Bentgrass                                        Zoysiagrass 
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Early PGR Research 

Highway Median Research                     Low Quality Turf Application 
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Early PGR Research 
Seedhead Suppression 

Mefluidide 

Check 
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Mefluidide Research ï 1970ôs 

Poa annua Seedhead Suppression 
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 Paclobutrazol Research ï 1980ôs 

Poa annua Reduction                       Poa annua Seedhead Suppression 
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Primo MAXX ï 1990ôs 

ǒActive ingredient ï 1 lb/ gallon 

trinexapac-ethyl 

 

ǒFirst PGR in the new 

cyclohexadione chemistry class ï 

MEC formulation 

 

ǒFoliar absorbed and rainfast within 

1-hour of application 

 

ǒKey uses: Vertical growth 

suppression of all major turf 

species, pre-stress conditioning, 

improved turf quality 

 

 

 



22  

Keys to Primo Success 

ǒExtensive Primo research at most universities with turf programs 
answered basic questions and discovered new uses and benefits 

ǒPrimo reduced vertical growth and increased turf density with repeat 
applications of all major turf species 

ǒActive at label rate applied every 3-4 weeks or reduced rates applied 
more frequently 

ǒRepeat applications increased turf stress tolerance from drought, 
shade, wear, etc.  

ǒThe golf construction boom and the internet also helped fuel interest 

ǒPrimo increased interest and use of other PGRôs 
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Turfgrass Response to Primo MAXX 

WAT

0 2 4 6 8

P
er

ce
n

t 
C

lip
p

in
g

 M
as

s 
o

f 
C

o
n

tr
o

l

0

20

40

60

80

100

120

140

Inhibition Recovery PIGE 

Duration 

Intensity 

Slide Credit: Dr. Bruce Branham 
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PGRôs Used on Golf Courses 

ǒTrinexapac-ethyl (Primo MAXX, Generic Brands) 

ǒPaclobutrazol (Trimmit, Turf Enhancer, Generic Brands) 

ǒFlurprimodol (Cutless 50W) 

ǒMefluidide (Embark, Embark Lite) 

ǒEthephon (Proxy) 

ǒTrinexapac-ethyl + Flurprimidol (Legacy) 
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Primo MAXXÊ  

ǒLabeled in 1993 

ǒDecreases turf vertical growth 

about 50% for up to four weeks 

ǒIncreases turf density and 

quality with repeat applications 

ǒUsed on all turf species 

ǒUsed on greens, fairways, 

tees, and roughs 

ǒFoliar uptake within one hour 

of application 
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Trimmit®   

ǒLabeled in mid-1980ôs 

ǒPoa annua reduction in 

bentgrass golf greens and 

fairways 

ǒPrimarily used on cool-

season turfgrasses 

ǒTurf Enhancer label is similar 

to the Trimmit label 

ǒWater-in for root uptake 

ǒOne gallon per acre annual 

limit 
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Cutless*  

ǒLabeled in mid-1980ôs 

ǒGrowth suppression of 

warm- and cool-season 

turfgrasses 

ǒPoa annua reduction on 

bentgrass greens and 

fairways 

ǒWater-in for root uptake 
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Embark®  2-S  

ǒLabeled in mid-1970ôs 

ǒPoa annua seedhead 

suppression  

ǒGrowth suppression of cool-

season turfgrasses 

ǒDo not apply to golf greens 

ǒDo not apply within four 

months of seeding  

ǒWait at least three days after 

seeding for application 

ǒFoliar uptake 
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Embark®  T&O  

 

ǒPoa annua seedhead 

suppression 

ǒHas 10% of the active 

ingredient as Embark  2-

S 

ǒGrowth suppression of 

cool-season turfgrasses 

ǒFoliar uptake 
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Proxy®   

ǒLabeled in late 1990ôs 

ǒTank-mixed with Primo 

MAXX for suppression 

of Poa annua 

seedheads 

ǒSuppresses white clover 

seedheads 

ǒFoliar uptake 
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Legacy*  

ǒLabeled in 2008 

ǒGrowth suppression of 

warm- and cool-season 

turfgrasses 

ǒPoa annua reduction in 

bentgrass greens, tees, 

and fairways 

ǒRoot and foliar uptake 
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How to Start a PGR Program 

1. Determine what benefits you want from a PGR program 

2. ID the turfgrass species ï and cultivar if possible 

3. Review the PGR product labels 

4. Talk to manufactures about their PGR products 

5. Talk to other turf managers  

6. Talk with university turf researchers  

7. Review your current maintenance plan and determine the best PGR 

product, time of application, and rate for desired results 

8. Test any product or tank-mix combination on a small area first 

9. Keep records and take pictures of application information and turf 

response 



  

Improving Phosynthesis 
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