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University, Seoul 01795, Korea

Abstract

The management of soil physical properties is one of the most basic knowledge in cultural
practice for sports turfgrass design, construction, and maintenance. This study was initiated
to analyze the correlation between root growth of major cool-season turfgrasses (CSG) and
soil physical properties which were established on United States Golf Association (USGA) soil
profile. Turfgrass entries were comprised of 3 blends and 3 mixtures from Kentucky bluegrass
(KB), perennial ryegrass (PR), and tall fescue (TF). In 2-year establishment of CSG, differences
were significantly observed with soil surface hardness and water infiltration rate. The highest
value of soil surface hardness was associated with KB and lowest with TF. Other entries
such as PR and Mixtures | (KB:PR=40:60), Il (KB:PR:TF=25:25:50) and Il (KB:PR=30:70) were
intermediate between KB and TF, depending on turfgrass species and mixing ratio. There
were also great variations in infiltration rate. KB showed the fastest speed, being 1,960 mm-h-
1. But PR had the lowest rate of 1,435 mm-h, being 26.7% slower in water infiltration speed,
as compared with KB. TF was ranked between KB and PR with a rate of 1,890 mm-h™. As for
CSG mixtures, the higher the KB, the faster the infiltration rate, while the higher the PR, the
slower the rate. Differences in soil surface hardness and infiltration rate were considered to
result from growth habit and root growth characteristics. The correlation analysis with rooting
growth development demonstrated significant negative values on soil surface hardness (r=-
0.595) and water infiltration rate (r=-0.611). These results indicated soil surface hardness and
water infiltration rate were related with rooting characteristics and would be important factors
to consider for the proper design, construction and management in sports turf field.

Key words: Kentucky bluegrass, Perennial ryegrass, Soil surface hardness tester,
Tall fescue, Turf infiltrometer
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Fig. 1. Cross-sectional diagram of United States Golf Association (USGA) soil profile at the site of research
field. (HDPE pipe: high-density polyethylene pipe)

Table 1. Turfgrass entry, species composition and seeding rate in the study.

Treatment ID Turfgrass composition (%) Seeding rate (g'm?)
1.KB Kentucky bluegrass 100 12
2.PR Perennial ryegrass 100 35
3. Mixture I KB:PR=40:60 20
4. TF Tall fescue 100 40
5. Mixture I1 KB:PR:TF=25:25:50 25
6. Mixture III KB:PR=30:70 20
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Fig. 2. Surface hardness of major cool-season turfgrasses on USGA soil profile in the study. Treatments are
as follows as listed in Table 1, being 1. KB (Kentucky bluegrass 100), 2. PR (perennial ryegrass 100), 3. Mixture
| (KB:PR=40:60), 4. TF (tall fescue 100), 5. Mixture Il (KB:PR:TF=25:25:50), and 6. Mixture Il (KB:PR=30:70). Bars
with different letters are significantly different based on Duncan's multiple range test at P=0.05.
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Fig. 3. Rooting system of major cool-season turfgrasses on USGA soil profile in the study. Treatments are as
follows as listed in Table 1, being 1. KB (Kentucky bluegrass 100), 2. PR (perennial ryegrass 100), 3. Mixture |
(KB:PR=40:60), 4. TF (tall fescue 100), 5. Mixture Il (KB:PR:TF=25:25:50), and 6. Mixture Ill (KB:PR=30:70). Bars
with different letters are significantly different based on Duncan's multiple range test at P=0.05. Data were
adapted from Kim (2015).

Table 2. Correlation coefficients between rooting system development and soil surface hardness and water
infiltration rate.

Characteristics Correlation coefficients
Rooting system development  Soil surface hardness Water infiltration rate
Rooting system development” 1.000 -0.595* 0.611*
Soil surface hardness -0.595* 1.000 -0.265
Water infiltration rate -0.611* -0.265 1.000
“Data for rooting development in Fig.3 were adapted from Kim (2015).
*Significant at P=0.05.
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Fig. 4. Infiltration rate of major cool-season turfgrasses on USGA soil profile in the study. Treatments
are as listed in Table 1, being 1. KB (Kentucky bluegrass 100), 2. PR (perennial ryegrass 100), 3. Mixture |
(KB:PR=40:60), 4. TF (tall fescue 100), 5. Mixture Il (KB:PR:TF=25.25.50), and 6. Mixture Il (KB:PR=30:70). Bars
with different letters are significantly different based on Duncan's multiple range test at P=0.05.
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