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ABSTRACT

Research was initiated to compare establishment vigor, uniformity, rooting potential
and turf quality in sods of cool-season grasses (CSG). Several turfgrasses grown under
pure sand soil were tested. Establishment vigor, uniformity, rooting potential and turf
quality were evaluated in the study. Turfgrass entries were comprised of three blends
from Kentucky bluegrass (KB, Poa pratensis L.), perennial ryegrass (PR, Lolium
perenne L.), and tall fescue (TF, Festuca arundinacea Schreb.), respectively and three
mixtures among them.

Differences by treatments were significantly observed in establishment vigor, uniformity,
rooting potential and turf quality. Early establishment vigor was mainly influenced by
germination speed, being fastest with PR, intermediate with TF and slowest with KB. In
a late stage of growth, however, it was affected more by growth habit, resulting in
highest with KB and slowest with TF. There were considerable variations in sod
uniformity among turfgrasses. Best uniformity among monostand sods was associated with
KB, while poorest one with TF. PR sod produced intermediate uniformity between KB
and TF. The uniformity of polystand sods of CSG mixtures was inferior to that of
monostands of KB, PR and TF, due to characteristics of mixtures comprised of a variety
of color, density, texture and growth habit. The greatest potential of sod rooting was
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found with PR and the poorest with KB. Intermediate potential between PR and KB was

associated with TF. In CSG mixtures,

it was variable, depending on turfgrass mixing

rates. Generally, the higher the PR in mixtures, the greater the sod rooting potential. At
the time of sod harvest, however, turfgrass quality of KB was superior to that of PR,
because of its characteristics of uniform surface, high density and good mowing quality.

These results suggest that a careful expertise based on turf quality as well as sod

characteristics like establishment vigor,

uniformity and rooting potential be strongly

required for the success of golf course or athletic field in establishment.
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Table 1. Genus, common name, scientific name, variety and source of turfgrass entries used in the

study
Genus C%I;{ﬂngn Scientific name Variety Source
Kentucky . Award Jacklin Seed Company, Post Falls, ID, USA
Poa L. bluegrass Poa pratensis L. Challenger Turf-Seed, Inc., Hubbard, OR, USA
Midnight Turf-Seed, Inc., Hubbard, OR, USA
Perennial . Accent Jacklin Seed Company, Post Falls, ID, USA
Lolium L ryegrass Lolium perenne 1. Manhattan III Gustafson, Inc., Plano, TX, USA
Palmer 11 Gustafson, Inc., Plano, TX, USA
Tall Festuca arundinacea Apache 11 Turf-Seed, Inc., Hubbard, OR, USA
Festuca L. fescue Schreb. Rebel Jr. III  Lofts Seed, Inc., Bound Brook, NJ, USA
Tomahewk Turf-Seed, Inc., Hubbard, OR, USA
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Table 2. Particle size distribution of rootzone sard in the study

. Very . .
Ll Fine Coarse  Medium Fine Very .

Division gravel cg:;ze sand sand sand fine sand Silt Clay
P.article 2~34 1~2 05~10 0.25~05 0.15~0.25 0.05~0.15 0.002~0.05 <0.002
diameter (mm)

USGA Standard <3% <7% >60% <20% <5% <5% <3%
Rootzone sand 0 18.7 39.7 24.3 11.2 4.9 0.9 0.03
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Table 3. Turfgrasses, varieties, and seeding rate in the study

133

Treatment

Seeding rate (g/m?)

No. Turfgrass By variety By treatment
1 Kentucky bluegrass (KB) ‘Award’ 6 12
‘Challenger’ 2
‘Midnight’ 4
2 Perennial ryegrass (PR) ‘Accent’ 10 35
‘Manhattan III’ 15
‘Palmer II’ 10
3 40 KB + 60 PR KB: ‘Award’ 4 20
(Mixture 1) ‘Midnight’ 4 (KB 8 + PR 12)
PR: ‘Accent’ 6
‘Manhattan III’ 6
4 Tall fescue (TF) ‘Apache IT 10 40
‘Rebel Jr. III’ 20
‘Tomahawk’ 10
5 25 KB + 25 PR + 50 TF  KB: ‘Award’ 3.125 25
(Mixture II) ‘Midnight’ 3.125 (KB 6.25 + PR 6.25 +
PR: ‘Accent’ 6.25 TF 12.5)
TF: ‘Tomahawk’ 12.5
6 30 KB + 70 PR KB: ‘Award’ 3 20
(Mixture IIT) ‘Midnight’ 3 (KB 6 + PR 14)
PR: ‘Accent’ 7
‘Manhattan IIT 7
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Table 4. Cultural practices applied for sod production of 6 cool-season grasses grown in sand soil from
seeding in October 1998 to sod harvest in May 1999 during the study

Cultural practice Items Description
Irrigation Frequency 1~7 times weekly
Amount 2~6 mm each time
Mowing Height 20~50 mm
Frequency 17
MAF* 2.42
Fertilization Source 8-20-7, 14-10-12, 21-0-0, 21-17-17
Frequency 8
Amount 140 g N/ m*
MAF* 1.14
Fungicide Kinds Propamocarb hydrochloride, Tebuconazol
Hexaconazol, Polyoxin D, Metalaxyl+Mancozeb
Frequency 11
MAF* 1.57

‘MAF means monthly average frequency.
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Fig. 1. Visual turf cover of 6 cool-season grasses grown in sand soil in 3 weeks after seeding(WAS).
Treatments as described in Table 3 are 1=KB, 2=PR, 3=Mixture I (40 KB + 60 PR), 4=TF, 5=Mixture
I (25 KB + 25 PR + 50 TF), and 6=Mixture III (30 KB + 70 PR). Visual turf cover was evaluated with
a 1 to 9 visual rating scale of 1=poor and 9=best cover.
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1. KB: lowest cover 4, TF: medium to high cover
(slow establishment vigor) (intermediate establishment vigor)

2. PR: highest cover 5. Mixture II: low to medium cover
(fast establishment vigor) (256 KB + 25 PR + 50 TF)

3. Mixture I: medium cover 6. Mixture III: low to medium cover
40 KB + 60 PR) (30 KB + 70 PR)

Fig. 2. Turf cover differences among 6 cool-season grasses grown in sand soil at early stage of growth.
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Fig. 3. Visual turf cover of 6 cool-season grasses grown in sand soil in 7 weeks after seeding(WAS).
Treatments as described in Table 3 are 1=KB, 2=PR, 3=Mixture I (40 KB + 60 PR), 4=TF, 5=Mixture
IT (25 KB + 25 PR + 50 TF), and 6=Mixture III (30 KB + 70 PR). Visual turf cover was evaluated with
a 1 to 9 visual rating scale of 1=poor and 9=best cover.
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Turf Lniformity

Visual turt uniformity (1-9)
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Fig. 4. Visual turf uniformity of 6 cool-season grasses grown in sand soil on November 5, 1998.
Treatments as described in Table 3 are 1=KB, 2=FR, 3=Mixture I (40 KB + 60 PR), 4=TF, 5=Mixture
11 (25 KB + 25 PR + 50 TF), and 6=Mixture III (30 KB + 70 PR). Visual turf uniformity was evaluated
with a 1 to 9 visual rating scale of 1=poor and 9=best uniformity.
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Table 5. Observational description of treatment effects on number of leaf emergence, plant height and

other characteristics during the study.
z Number of Growth Plant Other
Treatment® leaves emerged habit* heigh h toristi
in 3 WAS' abit eight characteristics
very uniform
smooth surface
1. KB 2~3 R-type  short fine-textured and high density
good mowing quality
uniform
variable in plant height
2. PR 3~4 B-type tall but lush growth light green
vulnerable or weak
poor mowing quality
. KB: 1~2 R-type KB: short .
3. Mixture I PR: 93 B-type PR: tall but lush growth very varigated appearance
clumpy appearance
. coarse-textured
4, TF 2~3 B-type medium dark green
healthy
KB: 1~2 R-type KB: short less uniform
5. Mixture I PR: 2~3 B-type PR: tall wave appearance
TF: 2~3 B-type TF: long poor mowing quality
6. Mixture III gg 21 : § g:g: gg :;(l)rt varigated appearance

’KB, PR and TF represent Kentucky bluegrass, perennial ryegrass, and tall fescue, respectively.
YWAS means weeks after seeding.
*R- and B-types represent growth habit of rhizomoutous- and bunch-types, respectively.
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O =~ N W s~ OO~ O

1 2 3

Treatments

Fig. 5. Differences in visual sod rooting of 6 cool-season grasses grown in sand soil at the time of
harvest. Treatments as described in Table 3 are 1=KB, 2=PR, 3=Mixture I (40 KB + 60 PR), 4=TF,
5=Mixture II (256 KB + 25 PR + 50 TF), and 6=Mixture Il (30 KB + 70 PR). Visual sod rooting was
evaluated with a 1 to 9 visual rating scale of 1=poor and 9=best sod rooting.
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2. PR: highest rooting (9.0) 5. Mixture II: medium rooting (7.0)
(25 KB + 25 PR + 50 TF)

Y
i\

3. Mixture I: high rooting (8.0) 6. Mixture III: medium to high rooting (7.5)
(40 KB + 60 PR) (30 KB + 70 PR)

Fig. 6. Sod rooting differences among 6 cool-season grasses grown in sand soil. Numbers in
parenthesis indicate visual sod rooting at the time of harvest which was evaluated with a 1
to 9 visual rating scale of 1=poor and 9=best sod rooting.
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1. KB: highest quality 4, TF: medium to high quality
with R-type growth, fine texture with B-type growth, coarse
and good mowing quality texture and clumpy appearance

2. PR: medium quality 5. Mixture II (25 KB + 25 PR + 50 TF):
with B-type growth, tall and vulnerable in lowest quality with wave appearance
leaf tissue, poor mowing quality

3. Mixture I (40 KB + 60 PR): 6. Mixture III (30 KB + 70 PR):
low to medium quality low to medium quality

Fig. 7. Turf quality differences among 6 cool-season grasses grown in sand soil at the time of
harvest.
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Visual turf quality (1-9)
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Treatments

Fig. 8. Differences in visual turf quality of 6 cool-season grasses grown in sand soil at the time of
harvest. Treatments as described in Table 3 are 1=KB, 2=PR, 3=Mixture 1 (40 KB + 60 PR), 4=TF,
5=Mixture II (25 KB + 25 PR + 50 TF), and 6=Mixture III (30 KB + 70 PR). Visual turf quality was
evaluated with a 1 to 9 visual rating scale of 1=poor and 9=best quality.
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