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Improvement of Growth and Soil Environment by Topdressing and
Tillage in Zoysiagrass (Zoysia japonica) Cultivation Field
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ABSTRACT. To establish the soil management system for the efficient sod production, survey on the growth of zoysiagrass by
different soil managements was conducted in repeated cultivation field with regard to soil physical properties. Soils were subjected
to four types of management methods, which include @ rolling @ topdressing @ topdressing + rolling @ topdressing + tillage +
rolling. The topdressing + tillage + rolling treatment significantly ameliorated soil physical properties such as bulk density,
porosity and solid phase as compared to rolling and topdressing + rolling treatments, and was not significantly different from the
topdressing treatment. Further growth and density of zoysiagrass except for the root dry weight in topdressing + tillage + rolling
treatment were significantly higher than that only in rolling treatment. Topdressing + tillage + rolling treatment significantly
increased the number of shoot as compared to the other treatments. Therefore, combined topdressing and tillage soil management
practice should be conducted for the production of zoysiagrass in repeated cultivation field.
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Fig. 1. The location of survey sites in Jinju. A: new cultivation
field; B: repeated cultivation field; C: soil management field.

Fig. 2. The process of rotary tillage treatment in zoysiagrass
(Zoysia japonica) cultivation field. A: rotary tillage machine; B
soil after rotary tillage treatment.
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Table 1. Physical properties of soils by repeated sod production of zoysiagrass.

Three phases of soil (%)

Treatments Bulk delf ity Porosity (%)
(g em™) Solid Liquid Gaseous
Repeated cultivation field 1.38+0.02 47.70£0.78 52.30+0.78 34.16+0.30 13.5310.88
New cultivation field 1.23+0.02 53.29+1.09 46.70£1.09 30.78%+0.73 22.51+1.65
T-test” * * * * -
“Mean * Standard error.
NS, *, **, Non-significant or significant at P=0.05 and 0.01, respectively.
Table 2. Physical properties of soils by different managements in zoysiagrass field.
. Three phases (%)
Treatments Bulk dergsrcy Porosity (%)
(gem™) Solid Liquid Gaseous
q

Rolling 1.6140.02%¥ 39.16+0.85¢ 60.8310.85a 24.37t1.23a 14.78+1.74b
Top dressing 1.51£0.01ab 42.87+0.37ab 57.1240.37bc 24.3840.59a 18.4810.47ab
Top dressing + Rolling 1.5940.01a 39.84+0.44bc 60.16+0.44ab 24.1911.04a 15.64%1.18b
Top dressing + Tillage + Rolling ~ 1.44+0.04b 45.50+1.76a 54.49+1.76¢ 22.38+1.00a 23.12+1.76a

“Mean * Xtandard error.

YMean separation within columns by Duncan’s multiple range test, p=0.05.

Table 3. Growth characteristics of zoysiagrass as affected by different management practices.

Fresh weight (g m™)

Dry weight (g m™)

No. of shoots

Treatments -
Shoot Stolon Root Shoot Stolon Root (eam™)
Rolling 698.05b"  730.45a 334.13c 202.32b 257.42b 84.38¢ 10259¢
Top dressing 967.34a 785.82a 718.42a 264.90a 286.12ab  190.52a 11533bc
Top dressing + Rolling 91531a  768.35a 620.72b 241.13ab  281.65ab  169.44b 12544b
Top dressing + Tillage + Rolling 1067.59a  850.92a 688.67ab 289.55a 330.41a 192.32a 15899a

“Mean separation within columns by Duncan’s multiple range test, p=0.05.
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