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Firm and smooth surfaces with a healthy sward of turfgrass are
arguably the most important performance metr ics for  h igh-qual i ty
putt ing greens.  Unfortunately ,  excess organic matter  or  thatch can
be detr imental  to putt ing green condit ions and create a host  of
agronomic problems.  Topdress ing and aerat ion are the standard
cultural  pract ices used to manage organic matter ,  but these are
cost ly  and often very disrupt ive to the playing surface.     

INTRODUCTION

An emerging trend in the industry  is  to combine organic matter  soi l
phys ical  test  data at the 0-2 cm, 2-4 cm and 4-6 cm depths –  i .e
OM246 – with putt ing green performance data to develop
topdress ing and aerat ion programs.  The results  have been 

Excess organic matter creates poor playing conditions
and a host of agronomic problems
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surpr is ing to some, but in many cases,  we have learned that i f
organic matter  bui ld-up is  l imited due to careful ly  managing
growth,  less topdress ing and aerat ion may be poss ible without
fear ing long-term agronomic or  playabi l i ty  issues.  This  art ic le
out l ines how turfgrass managers can combine their  knowledge and
exper ience with performance and organic matter  data to develop
the most effect ive topdress ing and aerat ion programs for  their
putt ing greens.      



A standardized method for  measur ing putt ing green surface
organic matter  is  going to be released soon.  This  test  procedure
wi l l  include the loss on ignit ion test  procedure –  the technique
most soi l  sc ient ists  consider the best  combinat ion of accuracy and
ease of measurement,  and soi l  part i t ioning at different depths.
Being able to compare data is  one benef i t  of  having a
standardized method,  but part i t ioning the organic matter  content
at different depths is  the most valuable part ,  because i t  wi l l
provide the most act ionable information for  super intendents.

Most super intendents are surpr ised by in i t ia l  OM246 test  results ,
often cit ing the percent by weight is  h igher than ant ic ipated. This
in i t ia l  react ion is  a byproduct of  past  research and organic matter
test ing with different procedures and inconsistent depths.  For
instance,  a common range targeted by super intendents is  no more
than 3-4 percent by weight ,  a threshold establ ished by research
from numerous studies.  Shal lower depths show higher organic
matter  content ,  which is  what is  the cause for  h igher than
ant ic ipated percent organic matter  values when us ing OM246.

High OM246 values may not be an automatic cause for  concern.
The OM246 ranges are often compared to how doctors evaluate
blood pressure in indiv idual  pat ients –  there is  not a perfect
number,  but rather what the t rends look l ike over t ime. This
basel ine data al lows you to develop a t ime ser ies to better
understand how organic mater ia l  changes year over year.  

03

S O I L  P H Y S I C A L  T E S T I N G

M E A S U R I N G  O R G A N I C  M A T T E R  –  I . E  O M 2 4 6

https://www.usga.org/content/usga/home-page/course-care/green-section-record/62/issue-02/a-standard-method-for-measuring-putting-green-surface-organic-ma.html
https://www.usga.org/content/usga/home-page/course-care/green-section-record/62/issue-02/a-standard-method-for-measuring-putting-green-surface-organic-ma.html
https://gsrpdf.lib.msu.edu/?file=/2000s/2003/030301.pdf
https://gsrpdf.lib.msu.edu/?file=/2000s/2003/030301.pdf
https://gsrpdf.lib.msu.edu/?file=/2000s/2003/030301.pdf
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OM246 measurements help superintendents gain a better understanding of
how maintenance practices influence organic matter content over time and

at different depths

P A R T I C L E  S I Z E  A N A L Y S I S ,  P O R O S I T Y ,  I N F I L T R A T I O N  A N D
C O E F F I C I E N T  O F  U N I F O R M I T Y

Organic matter  measurements do not te l l  the ent i re story with

respect to the soi l  phys ical  propert ies of  a putt ing green rootzone.

Part ic le s ize analys is ,  porosi ty ,  inf i l t rat ion and the coeff ic ient of

uniformity  are other soi l  phys ical  tests  that should be performed

annual ly  or  bi-annual ly .  These tests  can ident i fy  i f  i ssues beyond

organic matter  impact playing condit ions or  turfgrass performance.    
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The playabi l i ty  and health of  the putt ing greens is  of  the upmost

importance.  Where pract ical ,  measur ing these performance

character ist ics v ia data col lect ion has proven to be highly  valuable

for  dai ly  and seasonal  management pract ices.  The amount of  data

one could col lect is  endless ,  but regular ly  evaluat ing surface

condit ioning and cl ipping volume seem to be the most benef ic ial .  

P U T T I N G  G R E E N  P E R F O R M A N C E  D A T A

Measuring surface performance data helps superintendents provide any many
days of high-quality playing conditions – e.g., smooth, true, firm – as possible

each season.

https://www.usga.org/course-care/green-section-record/57/21/a-year-of-measuring-putting-green-performance.html
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Assess ing the qual i ty  of  a putt ing green has t radit ional ly  focused

on subject ive measurements or  feedback.  Super intendents

frequent ly  c i te the value of chipping and putt ing on their  greens to

understand how they are performing.  These evaluat ions are most

valuable when they are complemented with object ive

measurements with a St impmeter and f i rmness test ing device.  The

USGA GS3 bal l  presents an opportunity  for  super intendents to

enhance their  abi l i ty  to assess smoothness ,  t rueness and f i rmness

on putt ing greens.  Whi le current ly  avai lable to super intendents in

the U.S. ,  th is  technology holds promise by enable super intendents

to measure cr i t ical  bal l  performance factors regular ly .  

Measur ing grass c l ipping volume from putt ing greens dai ly  is

becoming increasingly  popular .  This  data help evaluate and f ine-

tune var ious golf  course maintenance act iv i t ies including nutr i t ion,

plant growth regulat ion,  and surface management pract ices l ike

mowing,  ro l l ing,  grooming,  brushing,  etc.  Of these,  having a more

precise understanding of the growth rate has al lowed

super intendents to f ine-tune and,  in  many cases,  reduce nit rogen

inputs.  Al l  turfgrass managers t ry  to balance nutr i t ional  inputs with

turf  growth,  p lay volume, and envi ronmental  condit ions ,  but with

increased play and more dynamic weather i t  i s  becoming harder to

rely  on exper ience alone.  With regular  c l ipping volume data,

super intendents are now opt imiz ing their  growth rates for  thei r  s i te

better  than ever ,  which in turn can minimize organic matter

accumulat ion caused by unnecessary growth.   

S U R F A C E  C O N D I T I O N I N G

C L I P P I N G  V O L U M E

https://www.golfcourseindustry.com/news/usga-smart-ball-data-collection-sale/
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Topdress ing and aerat ion programs have tradit ional ly  been

developed based on the “art  of  greenkeeping” combined with

l imited performance data and inconsistent soi l  phys ical  test ing

procedures.  Making decis ions based on th is  information has been

effect ive for  many turf  managers ,  but for  others i t  might have

yie lded poor results ,  unnecessary disrupt ion to the greens,  and

perhaps even surfaces that lack enough organic matter  needed to

support  rout ine maintenance and play.  

There wi l l  a lways be an art  to greenkeeping,  but science and

data are proven to help improve decis ion making.   Rout ine

putt ing green performance data combined with annual  soi l  

U S I N G  D A T A  T O  B U I L D  Y O U R  T O P D R E S S I N G  A N D
A E R A T I O N  P R O G R A M S

Measuring clipping yields and putting green performance factors helps fine-tune
surface management practices, turfgrass nutrition, and plant growth regulation

programs.
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physical  test ing,  part icular ly  OM246, has al lowed turfgrass

managers to make the most informed decis ions with respect to

developing their  topdress ing and aerat ion programs.  By c losely

monitor ing t rends in putt ing green performance and soi l  phys ical

data,  we’ve got more examples that i l lustrate i f  organic matter

bui ldup is  l imited due to careful ly  managing and tracking turf

growth/cl ippings,  fewer inputs can be performed without fear ing

long-term agronomic or  playabi l i ty  issues.

Ult imately ,  topdress ing and aerat ion programs should evolve

with those trends.  I f  the greens tend to play soft  and OM246

data is  h igh,  more topdress ing and aerat ion probably are

needed. I f  the greens are playing wel l  and OM246 data has

remained consistent over a per iod,  turf  managers can choose 

Disruptive maintenance practices are necessary to remove and dilute excessive
organic matter. 
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to stay with the exist ing programs or  consider reducing the amount

of topdress ing and aerat ion performed annual ly .  With both opt ions,

but especial ly  the latter ,  i t  i s  valuable to work c losely  with a sk i l led

agronomist  to understand the pros and cons scal ing back on

topdress ing and aerat ion and bui ld consensus with c lub off ic ia ls .   

Effect ively  communicat ing how putt ing green management

pract ices are dynamic is  key.  For  instance,  most golfers  wi l l  be

thr i l led with the idea of potent ia l ly  less aerat ion or  other

disrupt ive pract ices.  Be sure c lub off ic ia ls  understand that the

programs used to manage the greens are dr iven f i rst  and foremost

by your exper ience and knowledge as a turf  manager ,  a long with

performance data col lected regular ly ,  and annual  soi l  phys ical

analys is .   

CONCLUSION

Super intendents t ry  to provide as many days of h igh-qual i ty  p laying

condit ions –  e.g. ,  smooth,  t rue,  f i rm –  as poss ible each season.

Disrupt ive maintenance work l ike topdress ing and aerat ion have

been an integral  part  of  producing the desi red playing condit ions

at most courses for  decades.  These are st i l l  h ighly  benef ic ial

cultural  pract ices,  but we’re learning that performance data,

OM246, and cl ipping volume measurements can complement an

exper ienced super intendents decis ion-making when determining

topdress ing and aerat ion inputs.  In  some cases,  these data have

al lowed super intendents to scale-back on disrupt ive maintenance

pract ices and provide their  golfers  with more days of h igh-qual i ty

playing condit ions.   
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G O L F  C O U R S E  E X C E L L E N C E
W E  T A K E  Y O U R  G O L F  C O U R S E  T O  T H E  N E X T  L E V E L
O F F E R I N G  A  W I D E  R A N G E  O F  S E R V I C E S :  

C O N S U L T A N C Y D E V E L O P M E N T S U S T A I N A B I L I T Y

We develop,  manage and maintain excel lent  golf  courses

across the globe.

We do th is  by l i s tening to your needs and f inding innovat ive

solut ions.  ut i l i s ing the very latest  in  resources and

technology and providing a personal ised serv ice that wi l l

improve your asset value as wel l  as your guests ’  exper ience.  
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