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A Study on the Growth Characteristics of Native Plants by
Seeding Amounts of Cool-season Turfgrasses on the Disturbed Slope
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Y Part-time Division of Environmental Landscape Architecture, Cheongju University,

? Dept. of Environmental Landscape Architecture, Cheongju University.

ABSTRACT

This research was initiated to investigate the revegetation characteristics under the seeding amount
treatments of cool-season turfgrasses on the disturbed slope. 4 different seeding amounts of cool-season
turfgrasses (0.0 g/mz, 1.5 g/mz, 3.0 g/mz, 6.0 g/mz) with the same seeding amounts of native woody
(Rhus chinensis, Albizzia julibrissin) and herbaceous plants (Lotus corniculatus var. japonicus, Dianthus
sinensis, Aster yomena) were treated with 3 replications on the experimental disturbed slope. Data such
as soil hardness (mm), moisture content (%), surface coverage rate (%), the number of each germinating
plant and plant height were analyzed.

There were no statistic differences observed in the soil hardness and the soil moisture content while
a significant difference was observed in the surface coverage rates.

The surface coverage rates were higher in 3.0 g/m2 and 6.0 g/m2 plots compared to the rest two
plots of cool-season turfgrasses. However, the emergence of native woody and herbaceous plants was
relatively low in 3.0 g/m2 and 6.0 g/m2 plots of high seeding amounts of cool-season turfgrasses. This

result indicated that high seeding amounts of cool-season turfgrasses could decrease the emergence of
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native woody and herbaceous plants.

We concluded that 1.5 g~3.0 g/m2 seeding amounts of cool-season turfgrasses was optimum level

for the balanced emergence of cool-season turfgrasses, native woody and herbaceous plants in the

viewpoint of the ecological disturbed slope revegetation.

Key Words : Cool-season turfgrasses, Disturbed slope, Revegetation, Seeding amounts.
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Table 1. Plant germination rate and seeding amount of each plot used in this experiment.
GR® | Control | TI’ T2 T3
Flor. Scientific nam Korean nam
o clentiic me ? C @ | @ | @) | @) | @)
Woody plants Rhus cl.tin.en.sis. %‘/}i 40 4.6 4.6 4.6 4.6
Albizzia julibrissin A I 50 5.0 5.0 5.0 5.0
Sum 9.6 9.6 9.6 9.6
Native Lotus corniculatus var. japonicus Wi go] 75 0.6 0.6 0.6 0.6
herbaceous Dianthus sinensis T o] 89 0.6 0.6 0.6 0.6
plants Aster yomena X Ao 40 06 | 06 0.6 0.6
Sum 1.8 1.8 1.8 1.8
Cool Poa pratensis FolE 90 - 0.3 0.6 1.2
oo-season Lolium perenne Hyvdaoe| g~ 91 - 04 0.8 1.6
turfgrasses i B}
Festuca arundinacea S A7 93 - 0.8 1.6 32
Sum 0.0 1.5 3.0 6.0
Total 114 12.9 14.4 17.4

* . Germination rate.

Y . Treatment.



Figure 1. Picture of experimental plots.
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Table 2. Soil hardness (mm) and Moisture content (%) affected by different seeding amount of cool-season

turfgrasses.
2008
Seeding amount 6/13 711 8/11 911 10/14
of cool-season
turfgrasses” SH | MC | SH | MC | SH | MC | SH | MC | SH | MC
(mm) | (%) | mm) | (%) | (mm) | (%) | (mm) | (%) | (mm) | (%)
Control 285° | 45 289 3.6 17.7 6.5 193 45 202 3.6

Treatment 1 28.7 45 272 3.0 16.9 6.7 20.3 4.1 19.4 33
Treatment 2 275 43 27.0 3.0 15.9 6.5 20.3 3.8 20.2 3.1
Treatment 3 26.7 45 25.5 3.6 19.6 6.0 21.9 4.0 21.7 39
LSD(0.05) NS NS NS NS NS NS NS NS NS NS

“Control : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),
Treatment] : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season tulfgrasses(l.Sg/mz),
Treatment2 : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season tulfgrasses(S.Og/mz),
Treatment3 : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season tulfgrasses(6.0g/m2).
YS.H : Soil hardness, M.C : Moisture content.
*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
NS : statistically not significant.
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Table 3. Vegetation coverage rate affected by different seeding amount of cool-season turfgrasses.

Seeding amount of 2008
cool-season turfgrasses” 6/13 711 8/11 911 10/14
Control 7.7¢ 22.7d 58.3b 59.0b 73.0b
Treatment 1 18.3b 423c 64.3ab 75.0a 85.0a
Treatment 2 25.7ab 56.7b 67.3a 79.7a 87.0a
Treatment 3 35.3a 72.0a 66.3ab 77.0a 82.3a
LSD(0.05) 10.2 112 8.9 10.3 8.1

“Control : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),

Treatment1

> Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),

Treatment2 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(S.Og/mz),
Treatment3 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).
"Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
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Table 4. Woody plants, native herbaceous plants and cool-season turfgrasses coverage rate affected by different
seeding amount of cool-season turfgrasses.

2008
Seeding amount of 6/13 7/11 8/11 9/11 10/14

cool-season turfgrasses”l .\ w.N| Ct |W-N| Gt W-N| G |W-N| Ct
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Control 7.7a* 00c | 22.7a 0.0d | 58.3a 0.0d | 59.0a 0.0c | 73.0a 0.0c
Treatment 1 33b | 150b | 18.7a | 23.7c | 38.3b | 26.0c | 50.7ab | 24.3b | 56.7ab | 28.3b
Treatment 2 30b | 22.7b | 18.0a | 38.3b | 28.7bc | 38.7b | 37.7b | 42.0a | 41.7bc | 45.3ab
Treatment 3 23b | 33.0a 6.3b | 65.7a | 16.0c | 503a | 21.3c | 55.7a | 25.3c | 57.0a

LSD(0.05) 2.1 9.6 5.7 11.2 12.9 5.7 14.4 16.3 182 20.7

“Control : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),

Treatment] : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),
Treatment2 : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(S.Og/mz),
Treatment3 @ Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).
"W - N : Woody plant and Native herbaceous plant, Ct : Cool-season turfgrass.
*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
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Table 5. The number of germinating woody plants affected by different seeding amount of cool-season turfgrasses.

2008
Seeding amount of 6/13 7/11 8/11 9/11 10/14

cool-season turfgrasses” | Rt Aj Rc Re Aj Re Aj Re Aj
(ea.) (ea.) (ea.) (ea.) (ea.) (ea.) (ea.) (ea.) (ea.) (ea.)

Control 27.3" 9.7 26.7 13.0 | 25.7a | 203a | 25.0a | 20.0a | 21.0a | 16.3a
Treatment 1 24.3 8.7 25.7 150 | 23.7a | 17.7ab| 17.7ab | 15.7b | 16.0ab | 14.3ab
Treatment 2 24.0 11.3 25.0 15.0 | 19.0ab | 15.7ab | 16.0ab | 13.7bc | 13.3ab | 14.3ab
Treatment 3 23.0 9.3 24.3 147 | 12.0b | 12.7b | 10.0b | 11.3c 8.0b | 12.3b

LSD(0.05) NS NS NS 9.1 6.2 129 31 12.5 22

“Control : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),

Treatmentl : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),
Treatment2 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(S.Og/mz),
Treatment3 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).

'Re : Rhus chinensis, Aj : Albizzia julibrissin.

*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.

NS : statistically not significant.
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Table 6. The number of germinating native herbaceous plants affected by different seeding amount of cool-season

turfgrasses.
2008
Seeding amount of 7/11 8/11 9/11 10/14

cool-season turfgrasses” | 1 | ps | Ay | Le | Ds | Ay | Le | Ds | Ay | Lc | Ds | Ay
(ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.) | (ea.)

Control 29.3" | 22.0 |43.7a |33.7a | 27.0 |37.0a |25.7a |27.3a |34.7a {26.0a |28.0a |27.3a
Treatment 1 303 | 23.0 |24.7b |27.3ab| 24.3 |22.0ab|26.0a |26.0a |25.7ab|25.7a |26.0a |23.0ab
Treatment 2 26.6 | 30.1 |21.3bc |20.3ab| 23.0 | 17.3b | 17.3ab|25.3a |25.3ab| 17.7ab|24.3ab| 22.0ab
Treatment 3 233 | 21.0 |100c |12.0b | 200 |12.0b | 9.7b | 13.3b |13.7b | 12.0b | 12.7b | 13.0b

LSD(0.05) NS | NS |14.1 17.6 NS [153 |116 | 90 |126 | 99 |133 |103

“Control : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),
Treatmentl : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),
Treatment2 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(S.Og/mz),
Treatment3 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).
"Le  Lotus corniculatus var. japonicus, Ds : Dianthus sinensis, Ay : Aster yomena.

*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
NS : statistically not significant.
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Table 7. Plant height (cm) affected by different seeding amount of cool-season turfgrasses.

 Seaing 2008
amount of T §i o 10/14

;;fool-seasoti R | Aj | Lc | Ds | Ay |Men| Re | Aj | Lc | Ds | Ay [Mean| Rc | Aj | Lc | Ds | Ay [Mean| Re | Aj | Lc | Ds | Ay |Mem
S em) | (em) | cm) | (em) | em) | Cm) | e | cm) | (em | om) | (em | em) | (em) | em) | Cem) | em) | Cem) | cm) | (cm) | Ccm) | Cm) | em) | em) | em)
Control | 79" | 98 |25.1a |152a 169 |15.0a |11.8a |21.6a |29.2a |24.7a 1732 |21.0 |152a |30.3ab) 31.0a |25.62 | 1752 (236 |14.5 |33.1a |30.2a |24.7ab| 15.4a |239%

Treatmentl] 84 | 82 |22.1ab 13.7a | 11.3bc 12.8a | 10.5a | 16.3ab| 28.1a |22.6a | 15.2ab| 18.5b | 13.3abj 22.9bc| 25.1abj 24.9a | 15.7a | 20.4b | 12.2ab29.7a |26.5ab|30.8a [16.1a |23.1a

Treatment2| 7.0 | 93 |21.4abj 12.9abj 14.3abj 13.0a | 10.1a |19.9ab|22.3b | 18.4abj 14.3b | 17.0b | 10.3bc| 32.7a | 28 9ab| 19.3abj 16.8a | 21.6aby 11.3b |28.6a |24.7ab|30.3a [17.4a |22.5

Treatment3| 6.0 | 97 [142b | 8.1b| 89 | 9.4b| 6.5b |15.3b |21.5b |15.3b |10.5¢ |13.8¢ | 84c |18.0c |23.5b | 13.8b | 10.6b | 14.9¢ | 8.1c {20.2 |24.2b |19.4b [12.0b |16.8b
LSD005)| NS | NS | 98 |53 |43 |25 |30 [S55 |57 (73|33 (23 |31 (79 |68 |71 |30 |27 |27 |84 |58 |86 (29 |28

“Control : Woody pla.nts(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),
Treatmentl : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),
Treatment2 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(S.Og/mz),
Treatment3 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).
Re : Rhus chinensis, Aj : Albizzia julibrissin, Lc : Lotus corniculatus var. japonicus, Ds : Dianthus sinensis, Ay -
Aster yomena.

*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
NS : statistically not significant.
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Treatment 2

Treatment 3

“Control : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(0.0g/mz),

Treatment1 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(l.Sg/mz),
Treatment2 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(3.0g/m2),
Treatment3 : Woody plants(9.6g/m2) + Native herbaceous plants(1.8g/m2) + Cool-season turfgrasses(6.0g/m2).

Figure 2. Vegetation growth by different seeding amount of cool-season turfgrasses(August 11, 2008).
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