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1 USGA

Table 1 USGA recanmended particle size distr ibution for the root zonem ix of golf greens

( )

Name Particle diameter (mm) Recommendation (by w eight)
Fine gravel 20 34 10%, 3%,
Not more than 10% in this range, including amaximum of 3% fine gravel
V ery ooarse sand 10 20 (preferably none)
Coarse sand a5 10 60%
M edium sand 025 05 M inimum of 60%
Fine sand 015 Q25 20% Notmore than 20%
V ery fine sand Q05 Q15 5% Not more than 5% 10%
Silt Q 002 @ 05 5% Not more than 5% Total in this range shall not
Clay < Q002 3% Not more than 3% exceed 10%
L ( 1) L
[7 10].
22 USGA
,U SGA ( 2
35% 55%,15% 30% 15% 25% ( ) 15
30 an /h, : 30 60 an/h,
: , 12 16g/an’ ,1 4g/mm’® ; 12% 16%;
1% 5% , 2% 4% ; ,pH 55 70
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Fig 1 Uniform ity of particle distr ibution for the golf green root zone

2 USGA

Table 2 Physical property targetsfor the root zone of greens

Physical property

U SGA recommended range

Total porosity
A'ir filled porosity
Capillary porosity

Saturated hydraulic conductivity

35% 55%

20% 30%
15% 25%

Nomal range 15 30 an/h
High speed range 30 60 an/h

Bulk density 12 16g/am3( Ideally: 1 4 g/am?)
W ater-holding capacity 12% 16%
O rganic matter content 1% 5% ( Ideally: 2% 4%)
pH  pH value 55 70
U SGA , ,
80% , 50% 80% , ,
; 8 2 7 3
[11]
2 3 USGA
2 USGA U SGA ,
( ) 10 an, 5 10am, 30 an,
45 50an ) )
U SGA 3 , 1
mm , 90% 6 9mm
65% , 12mm 2mm 10% ,U SGA

[12]
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Soil base Soil base
K
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Drainage pipe
USGA B8 (HEbREEr) USGA 881 (MFERMERAEAHN, NRETER)
Including coarse sand layer When suitable gravel has been used, the coarse sand
layer can be left out
2 USGA
Fig 2 Represntationsof two optionsfor the USGA method of putting green construction
3 ( )
Table 3 Suggested USGA particle size descr iptionsfor the gravel and coar s
snd layer swhen the coar 2 and ntermediate layer exists
M aterial Particle description (by w eight)
Gravel layer 12mm ( ) 10%; 6 9mm
65% ; 2mm 10%
Not more than 10% w ith dianeter greater than 12mm, at least 65% w ith dianeter 6
- 9mm, notmore than 10% w ith diameter less than 2mm
Coarse sand intemediate layer 1 4mm 90% At least 90% w ith diameter 1- 4 mm

,U SGA ( 4
15% 15%

, Dis¢ )< 5XDess( ),

s D¢ )2 5X D s ),
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4
Table 4 Suggested USGA standardsfor the gravel or crushed stone drainbed when the intermediate layer isnot used

Performance factors Suggesed standard
Bridging function D 1s( gravel) < 5% D ss( root zone)
Pem eability D 1s( gravel)= 5% D 1s5( root zone)
U niform ity coefficient D oo gravel) /D 15( gravel)s 25
Particle size distribution 12 mm; 2mm ( ) 10%; 1
mm 5%

No particles greater than 12mm diameter, not more than 10% (by weight) less

than 2mm diameter, notmore than 5% (by weight) less than 1 mm diameter

:Dis( ) 15% ;Dss( ) 85% ;D1s( )
15% yDoo( ) 90%
Note D 15 (gravel) is defined as the particle diameter below w hich 15% of the gravel particles by weight are snaller, D ss (oot 2ne) is defined as the par-
ticle diameter below which 85% of the root zone il particles by weight are analler, D 15 (oot mne) is defined as the particle diameter below w hich
15% of the root zone il particles by weight are snaller, D 9 (gravel) is defined as the particle diameter below w hich 90% of the gravel particles by

weight are snaller.

25 , ,
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Accredited turfgrass laborator iesand USGA specif icationsfor golf greens
BIAN Xiu-ju', CU IJian-yu’
(1 HebeiA gricultural U niversity, Baoding 071001, Ching, 2 ChinaA gricultural
U niversity, Beijing 100094, China)
Abstract:

In thispaper, the accredited turfgrass laboratories for testing and analyzing materials for green con-
struction are given, and U SGA 9ecifications for golf green construction are detailed The ideal turf ground

characteristics detailed in this paper should be very helpful for healthy development of sorts turfgrass in
China
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