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1 Greenkeeping fundamentals and philosophy
e basic principles of greenkeeping involve modifying the growing envi-

ronment of the grass to produce a good playing surface for golf. Another way
is to think of greenkeeping being simply to modify the growth rate of the grass.
Everything else follows from these principles.

Japan has a difficult climate for grass of all kinds. When confronting such
challenges, I find it useful to consider the big picture of greenkeeping first. e
details come later.

In this chapter I mentioned Hartwiger and O’Brien (2001); Dest et al. (2010);
Zontek (2009); Gault (191x); Kussow and Houlihan (2006); and Gelernter and
Stowell (2005).

2 Grass, soil, and water
When the grass is supplied with just the right amount of water, things are

easy. When there is not enough water, or when the soil is too wet, things can go
wrong quickly.

e overall goal is to apply just enough water to keep the soil within the
target range. at is how greens are managed for professional tournaments, and
I think this approach can be adapted for almost every golf course.

In this chapter I mentioned Allen et al. (1998); Jordan et al. (2003); Karnok
and Tucker (2008); Watson and Knowles (1999); Gross (2012); and USGA Green
Section Staff (2004).

3 Temperature, light, and climate
I’ve been fascinated by temperature and light and how they influence grass

performance and greenkeeping. It is light and temperature that provide energy
for plant growth.

1



Because the temperature and light in Japan are both challenging for the pro-
duction of excellent turfgrass, and are so different from other places in the world,
it is important for greenkeepers to have a thorough understanding of these top-
ics.

In this chapter I mentioned Pote et al. (2006); Xu andHuang (2000a,b); Guertal
and Han (2009); Bunnell et al. (2005); Baldwin and Liu (2008); Lloyd et al. (2011);
and Bauer et al. (2012).

4 Soil organic maer
ere’s nothing like a thick thatch layer to ruin a previously good puing

green. And there’s also nothing quite like coring to disrupt the playability of a
puing green for weeks.

If I were a greenkeeper today, I would be trying to minimize the organic
maer production to begin with. en I would carefully topdress, and would
try to avoid coring altogether. at might not be possible, but that would be my
goal.

In this chapter I mentioned O’Brien and Hartwiger (2003); Pippin (2010);
Hartwiger (2004); Carrow (2003); Beard and Beard (2005, p. 460); Soper et al.
(1988); Ervin and Nichols (2010); and Turgeon (2008, pp. 233–234).

5 Golf course playability
It is important to remember that golf is a sport, and the turfgrass surfaces

produced by greenkeeping are really sporting surfaces.
When I was a golf course superintendent, I used to spend a lot of timemaking

sure the grass was growing and healthy.
I wish I would have paid more aention to details of the playability; I think

it would have made me a beer greenkeeper.
In this chapter I mentioned Nikolai (2004); Piper and Oakley (1921); Nikolai

et al. (2001); Hartwiger et al. (2001); Hamilton et al. (1994); USGA (2012); Brede
(1991); and Karcher et al. (2001).

6 Fertilizer and soil nutrients
Supplying the right amount of fertilizer at the right time is critically impor-

tant.
Supply the wrong amount of nitrogen and the grass won’t perform well.

Have a nutrient deficiency of any type and the grass won’t perform well.
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One needs to make sure that the grass is supplied with nutrients in quantities
proportional to the nitrogen supply.

Here’s how to do that.
In this chapter I mentioned Lawes andGilbert (1859); Hall (1912); Piper (1924);

Kaminski and Dernoeden (2005); and Sartain and Kruse (2001).

3



References
Allen, R. G., Pereira, L., Raes, D., and Smith, M. (1998). Crop evapotranspiration:
guidelines for computing crop water requirements. FAO irrigation and drainage
paper 56, volume 56. Rome: FAO.

Baldwin, C. and Liu, H. (2008). Altered light spectral qualities impact on warm-
season turfgrass growth and development. USGA Turfgrass and Environmental
Research Online, 7(9):1–12.

Bauer, S., Lloyd, D., Horgan, B. P., and Soldat, D. J. (2012). Agronomic and phys-
iological responses of cool-season turfgrass to fall-applied nitrogen. Crop Sci-
ence, 52(1):1–10.

Beard, J. B. and Beard, H. J. (2005). Beard’s turfgrass encyclopedia for golf courses,
grounds, lawns, sports fields. East Lansing: MI:Michigan State University Press.

Brede, A. D. (1991). Correction for slope in green speed measurement of golf
course puing greens. Agronomy Journal, 83:425–426.

Bunnell, B. T., McCarty, L. B., Faust, J. E., W. C. Bridges, Jr., and Rajapakse, N. C.
(2005). antifying a daily light integral requirement of a ‘Tifeagle’ bermuda-
grass golf green. Crop Science, 45:569–574.

Carrow, R. N. (2003). Surface organic maer in bentgrass greens. USGA Turfgrass
and Environmental Research Online, 2(17).

Dest,W.M., Guillard, K., Rackliffe, S. L., Chen, M.H., andWang, X. (2010). Puing
green speeds: a reality check! Applied Turfgrass Science.

Ervin, E. and Nichols, A. (2010). Organic maer dilution programs for sand-based
puing greens in Virginia. USGA Green Section Record, 48(16):1–4.

Gault, W. K. (191x). Practical golf greenkeeping. e Golf Printing and Publishing
Co., London, England.

Gelernter, W. and Stowell, L. J. (2005). Improved overseeding programs: 1. the
role of weather. Golf Course Management, 73(3):108–113.

Gross, P. (2012). Hand watering greens at the U.S. Open. USGA regional update.

Guertal, E. and Han, D. (2009). Timing of irrigation for cooling bentgrass greens
with and without fans. USGA Turfgrass and Environmental Research Online,
8(17):1–5.

4



Hall, A. D. (1912). e book of the links: a symposium on golf, chapter e ma-
nuring of golf greens and courses, pages 31–45. London: W. H. Smith & Son.

Hamilton, G. W., Livingston, D. W., and Gover, A. E. (1994). e effects of light-
weight rolling on puing greens. Science and Golf II, p. 425–430. London: E.
and F. N. Spon.

Hartwiger, C. (2004). e importance of organic maer dynamics: how research
uncovered the primary cause of secondary problems. USGA Green Section
Record, 42(3):9–11.

Hartwiger, C. and O’Brien, P. (2001). Core aeration by the numbers. USGA Green
Section Record, 39(4):8–9.

Hartwiger, C. E., Peacock, C. H., DiPaola, J. M., and Cassel, D. K. (2001). Impact of
light-weight rolling on puing green performance. Crop Science, 41(4):1179–
1184.

Jordan, J. E., White, R. H., Vietor, D. M., Hale, T. C., omas, J. C., and Engelke,
M. C. (2003). Effect of irrigation frequency on turf quality, shoot density, and
root length density of five bentgrass cultivars. Crop Science, 43(1):282–287.

Kaminski, J. E. and Dernoeden, P. H. (2005). Nitrogen source impact on dead
spot (Ophiosphaerella agrostis) recovery in creeping bentgrass. International
Turfgrass Society Research Journal, 10(1):214–223.

Karcher, D., Nikolai, T., and Calhoun, R. (2001). Golfer’s perceptions of green
speeds vary: over typical stimpmeter distances, golfers are only guessing
when ball-roll differences are less than 6 inches. Golf Course Management,
69(57-60).

Karnok, K. and Tucker, K. (2008). Using weing agents to improve irrigation
efficiency: greens with a water repellent root zone require less water when
treated with a weing agent. Golf Course Management, 76(6):109–111.

Kussow, W. and Houlihan, S. (2006). e new soil test interpretations for
Wisconsin turfgrass. Wisconsin Turfgrass News, 24(1):1, 14–16.

Lawes, J. B. and Gilbert, J. H. (1859). Report of experiments with different ma-
nures on permanent meadow land. part III. description of plants developed by
different manures. Journal of the Royal Agricultural Society of England, 20:246–
272.

5



Lloyd, D. T., Soldat, D. J., and Stier, J. C. (2011). Low-temperature nitrogen up-
take and use of three cool-season turfgrasses under controlled environments.
HortScience, 46(11):1545–1549.

Nikolai, T., Rieke, P., J. N. Rogers III, and J. M. Vargas Jr. (2001). Turfgrass and
soil responses to lightweight rolling on puing green root zone mixes. Inter-
national Turfgrass Society Research Journal, 9(2):604–609.

Nikolai, T. A. (2004). e superintendent’s guide to controlling puing green speed.
Wiley.

O’Brien, P. and Hartwiger, C. (2003). Aeration and topdressing for the 21st cen-
tury. USGA Green Section Record, 41(2):1–7.

Piper, C. V. (1924). Grass experiments at Rothamsted, England. Bulletin of the
Green Section of the USGA, 4(4):101–104.

Piper, C. V. and Oakley, R. A. (1921). Rolling the turf. Bulletin of the Green Section
of the USGA, 1(3):36.

Pippin, T. (2010). e five-day program: alternative philosophy for managing
your topdressing program. USGA Green Section Record, 48(1):17–19.

Pote, J., Wang, Z., and Huang, B. (2006). Timing and temperature of physiological
decline for creeping bentgrass. Journal of the American Society for Horticultural
Science, 131(5):608–615.

Sartain, J. and Kruse, J. (2001). Selected fertilizers used in turfgrass fertilization.
University of Florida Extension CIR 1262.

Soper, D. Z., Dunn, J. H., Minner, D. D., and Sleper, D. A. (1988). Effects of clip-
ping disposal, nitrogen, and growth retardants on thatch and tiller density in
zoysiagrass. Crop Science, 28(2):325–328.

Turgeon, A. J. (2008). Turfgrass Management 8th ed. Pearson Prentice Hall.

USGA (2012). Stimpmeter instruction booklet. Far Hills, NJ.

USGA Green Section Staff (2004). USGA recommendations for a method of
puing green construction. USGA web site.

Watson, J. and Knowles, T. (1999). Leaching for maintenance: factors to consider
for determining the leaching requirement for crops. ArizonaWater Series, 22:1–
3.

6



Xu, Q. and Huang, B. (2000a). Effects of differential air and soil temperature on
carbohydratemetabolism in creeping bentgrass. Crop Science, 40(5):1368–1374.

Xu, Q. and Huang, B. (2000b). Growth and physiological responses of creeping
bentgrass to changes in air and soil temperatures. Crop Science, 40(5):1363–
1368.

Zontek, S. J. (2009). When the going gets tough, go back to basics. USGA Green
Section Record, 47(4):28.

7


