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Abstract logical growth characteristics of the aerial part of the

turfgrass, but none in the stolon and root zone. This
could be attributed to the short period of compaction
treatment. The ROS (reactive oxygen species) analysis
showed that ROS rapidly increased due to wear stress
treatment. The MDA content increased during the traf-
fic process, whereas the green pixels increased and de-
creased repeatedly; however, overall, the trend declined
but the overall trend decreased. Thus, this study con-
firmed that MDA was effective in reflecting the wear
stress of turfgrass; however, it could through RGB im-
age analysis.

The RGB (red, green, and blue) imagery analysis is
an important remote sensing tool, which estimates the
effect of environmental stress on turfgrass growth and
physiology. Therefore, this study investigated the effect
of continuous wear stress treatment on Zoysia japonica
through RGB imagery analysis. The results of the
growth measurement showed that the plant height sub-
stantially decreased, after nine hours of treatment with
no considerable difference thereafter. Dry weight meas-
urement showed a substantial difference in the morpho-
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Fig. 1. Effect of wear stress on the plant heights of Zoysia japonica cv. ‘Zenith’ after traffic
treatment. Treatments were as follows; control (no traffic treatment), traffic treatment (The
compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday during 16 days.).
Error bars indicates standard deviation.
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Fig. 2. Effect of wear stress on the dry weight of Zoysia japonica cv. ‘Zenith’ after traffic
treatment. Treatments were as follows; control (no traffic treatment), traffic treatment (The
compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday during 16 days.).
Vertical bars are means + S.E. (n=5). NS, ** : Non-significant or significant at p=<0.01, respectively.
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Fig. 3. Effect of wear stress on the relative water content (RWC) of Zoysia japonica cv. ‘Zenith’
after traffic treatment. Treatments were as follows; control (no traffic treatment), traffic treatment
(The compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday during 16
days.). Error bars indicates standard deviation.
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uspltt 2 Atellde @ A2l ZIte] gk A FFdAn|H o2 wEE ROS 3= FAZelA 0456
o deiA AESA At AleHo A5AeH o= 2l A.U. (arbitrary unit)o]1 ot} vi AEZA Hedo] F7
g 4 itk @eko® gk miy AEHAE W)H Oi 2] 48417041 20.802 A.U.Z oF 4564 =2 3-8 e

Table 1. Effect of wear stress provided 2,400 J kinetic energy for 3 hours everyday on root morphological characteristics
of Zoysia japonica cv. ‘Zenith’ measured at 16 days after treatment

Treatment Total length of root  Root surface area  Average of root  Root length per  Root volume

(cm) (cm?) diameter (mm) volume (cm/m?) (em®)
Control 2,275.27+323.0 * 185.73+29.3 0.57+0.1 4,235.89+1,005.2 1.21+0.2
Wear stress 1,820.75+726.4 143.20+55.0 0.40+0.1 1,820.754726.4 0.90+0.3
T-test ¥ NS NS NS * NS

* Mean * Standard error.
Y NS and ** represent not significant, and a significance at the 0.01 probability by T-test..
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Fig. 4. Effect of wear stress on malondialdehyde (MDA) of Zoysia japonica cv. ‘Zenith’ after
traffic treatment. Treatments were as follows; control (no traffic treatment), traffic treatment (The
compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday during 16 days.).

Vertical bars are means + S.E. (n=3).
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Fig. 5. Effect of wear stress on reactive oxygen species (ROS) stain values of Zoysia japonica cv.
‘Zenith’ after traffic treatment. Treatments were as follows; control (no traffic treatment), traffic
treatment (The compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday

during 16 days.). Vertical bars are means + S.E. (n=10). ***
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Fig. 6. Effect of wear stress on green pixels of Zoysia japonica cv. ‘Zenith’ after traffic
treatment. Treatments were as follows; control (no traffic treatment), traffic treatment (The
compaction kinetic energy was 2,400 J, and it provide for 3 hours everyday during 16

days.). Error bars indicates standard deviation.
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Fig. 7. Geen pixels measured weekly for 4 weeks to check the growth recovery level of
Zoysia japonica cv. ‘Zenith’ after traffic treatment. Vertical bars are means + S.E. (n=5).
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Fig. 8. Pearson correlation coefficient heatmap analysis of each factor in Zoysia
japonica cv. ‘Zenith’. NS, *, ** and *** represent not significant, and a significance
at the 0.05, 0.01, and 0.001 probability by Pearson correlation analysis (n=3).
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