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Effects of a Forced Air-Flow System for Recovery of Turfgrass
after Intensive Traffic Injury

Jeong-Ho Lee, Jin-Su Son, In-Chul Kim and Young-Kyoo Joo*
Dept. of Biological Resources and Technology, Yonsei Univ. Wonju 220-710, Korea

ABSTRACT

Korea and Japan hosted the FIFA World Cup Soccer Game in 2002. Ten stadiums had
been built and more than 30 soccer grounds for practice were renovated in Korea. Sport
fields in both countries had problems on cool-season turfgrass growth and quality by
summer decline during humid and warm climate especially followed by intensive uses. We
measured the effects of air-flow system, which is designed to optimize rootzone soil gas
and moisture levels to promote the growth and maintenance turfgrass. This experiment was
carried out to verify the effects of the system on soil gas exchange, ground resilience, and
turfgrass recovery in turfgrass rootzone.

Within 1 or 2 hr of operation of the system, rootzone soil gas (CO,, O,) levels returned
to natural atmospheric levels completely. Soil CO; levels began to decrease within the first
10 min of operation of the system. The levels were reduced from 1.3 to 0.06% after 30
min, and natural atmospheric levels within 1 hr. When the system was turned off, CO,
levels increased to 0.36% and 0.7% after 5 and 20 hr, respectively. The application of the
system did not affect the resilience of turf surface after traffic treatments. Higher traffic
treatment resulted in higher surface resilience especially in zoysiagrass plots. Operation of
the system had a significant beneficial impact on turf recovery by increased root dry wight
and improved turf quality, as compared with the non-operated check plots.

Key words: World Cup Soccer, air-flow system, USGA drainage system, traffic injury,
summer decline, turfgrass management
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Table 1. Soil gas content after 2 hrs of Soil-Air™ operation (14:00 August 5, 1999)
GAS (%)
Treatment O 0,
1game/ | 2game/ | 1game/ | 2game/ | LSD 1game/| 2game/ | 1game/ | 2game/ | L.SD
Control Control
2.5day | 2.6day | 1day | lday 2.5day | 2.5day | lday | lday
KRG 20.90a* | 20.90a | 20.90a | 20.90a | 20.90a 0.00¢ | 0.00c | 0.00c | 0.00c | 0.00c
Air- A* A A A A |NS| A A A A A | NS
flow Zenith 20.90a |20.90a | 20.90a | 20.90a | 20.90a 0.01c | 0.00c | 0.04c | 0.00b | 0.00c
A A A A A INS| A A A A A | NS
KBG 19.93b | 18.87a | 18.30b | 18.23b | 16.23c 0.77b | 1.23b | 147b | 1.81a | 3.0la
:i‘; A AB | B B C |158] C | BC | BC | B A 098
., | 1827c | 14.57b| 18.07¢ | 17.60b | 18.53b 147a | 229a | 273a | 1.27a | 1.31b
flow |Zenith
A A A A A |NS| A A A A A | NS
LSD 043 400 | 255 | 152 | 046 036 | 1.04 | 073 | 0.78 | 039

* Capital letters and small letters mean LSD grouping for row and column, respectively.
NS=not significant at P>0.05
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Fig. 2. Effect Soil-Air™ operation on changes of O2 and CO. concentration in turf root
zone(10cm in depth)
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Table, 2. Surface resilience for traffice injury treatment measured with Clegg Impact Soil Tester(4.5kg

hammer)
Surface resilience (g-max)
Treatment control lgame 2games lgame 2games LSD
/ 2.bday / 2.5day / lday / lday
KBG 7.45de* 8.73cd 8.88cd 8.65d 9.08d
. B* A A A A 0.64
Air-flow
Jenith 8.03abed 9.50ab 9.90ab 10.68a 11.45a
C B B AB A 1.26
KBG 7.60cd 8.15d 8.85d 9.18cd 9.73cd
. C C B AB A 0.59
no Air-flow
Zenith 8.38ab 9.60a 10.63a 10.68a 11.10ab
C B A A A 0.99
LSD 0.71 0.74 0.79 0.80 1.16

* Capital letters and small letters

mean LSDgos grouping for row and column.
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Table. 3. Effect of turfgrass recovery on root weight with or without Soil-Air™ operation. Data were
collected at 4 weeks later after 20 days of traffic treatment. (Measured at Sep. 2, 1999)

Root dry wt. (g) / 86.6cm? X depth 20cm
Treatment LSD
Control 1game/2.5d 2game/2.5d 1game/1d 2game/1d
7.56a* 6.21a 4.95a 4.23a 4.08a
KBG A* B C C C 1.88
Air-flow
Zenith 2.69¢ 3.62b 3.03b 3.47a 3.29a
ent A A A A A NS
KBG 4.39% 5.10ab 4.47ab 3.68a 3.86a
NO A A A A A NS
Alr-flow emith, | 327¢ 2.98b 3.50ab 3.62a 3.06a
ent A A A A A NS
LSD 1.09 2.28 NS NS NS

* Capital letters and small letters mean LSDggs grouping for row and column, respectively.
NS=not significant at P>0.05
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