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Effects of Mixed Seeding of Main Revegetation Plants Treated
with Different Seeding Amounts of Pennisetum alopecuroides
on Cut-Slope Revegetation®
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" Dept. of Environmental Landscape Architecture, Graduate School, Cheongju University,
® Dept. of Environmental Landscape Architecture, Cheongju University.

ABSTRACT

Pennisetum aloperculoides is a key revegetation species mixed with other plants species and used
for revegetating cut-slopes. The purpose of this research is to identify the effects of mixed seeding
of revegetation plants on cut-slope revegetation with respect to the quantity of Pennisetum
aloperculoides seeds. The coverage ratio and appearance frequency of Pennisetum aloperculoides, and
other revegetation species were measured to assess the cut-slope revegetation. We divided Pennisetum
treatments into four groups with different Pennisetum seed quantities of Og/m? 5g/m? 10g/m? and
15g/m2. For each treatment group, we mixed identical quantities of seeds from herbaceous flowers
(bird’s-boot trefoil, aster, chrysanthemums, golden coreopsis and china pink), cool-season turfgrasses,
and woody plants (korean lespedeza, indigo and silk tree). The increase in the quantity of the

Pennisetum seeds resulted in the higher coverage ratio for Pennisetum, but in the lower coverage ratio
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for herbaceous flowers, cool-season turfgrasses, and woody plants. We observed a short-term

succession process in which the dominant species shifted in the following order: the initial species

Pennisetum, herbaceous flowers, and then lastly woody plants. In case of the appearance frequency,

we also observed the higher appearance frequency for Pennisetum and the lower appearance frequency

for the other plants due to the increase in the quantity of Pennisetum seeds. Pennisetum, bird’s-foot

trefoil and china pink showed the tendency to decrease the appearance frequency from one month after

seeding while cool-season turfgrasses became extinct due to summer drought. In the woody plants, the

appearance frequencies of korean lespedeza and indigo were high due to the decrease in quantity of

Pennisetum seeds. The silk trees were damaged from winter frost and none emerged at all in 2013

(the following year after the seeding). Korean lespedeza and indigo appeared to have the short-term

rapid dominance over other treated revegetation plants.

Key Words : Pennisetum alloperculoides, Revegetation Plants, Cut-Slope, Seeding Quantity.
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Table 1. Plnat germination rate and seeding quantity of each plot used in the experiment.

Seeding amount(g/m?)  G.RZ
Flora Scientific name Common name Korean name
Y T2 T3 T4 (%)

Penni
Main plant © ©"HSerm Penisetum %379 - 50 100 150 610
alopecuroides

Lotus corniculatus var.

o bird’s-boot trefoil =] 20 20 20 20 682
Jjaponicus
Aster yomena aster Aol 15 15 15 15 770
Herbaceous Chrysanthemum
e
flowers awadskii chrysanthemum T4 25 25 25 25 313
Coreopsis drummondii golden coreopsis  UlH A= 15 15 15 15 727
Dianthus sinensis china pink gejo] L 20 20 20 20 813
Festuca arundinacea  tall fescue o e 1.6 16 16 16 897
Cool-season. - atensis kentucky bluegrass ZIEI7]1 252~ 08 08 08 08 833
turfgrass
Lolium perenne perennial ryegrass ¥#lUdaolagl~ 06 06 06 06 947
Lespedeza bicolor korean lespedeza 2|5 20 20 20 20 635
Woody Indigofera indigo ol z 35 35 35 35 688
plnat pseudo-tinctoria
Albizzia julibrissin silk tree A 20 20 20 20 503
Tatal 19 25 31 37
2 GR: Germination rate.
Y T: Treatment.
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Table 2. Coverage rate(%) of Pennisetum alopecuroides, herbaceous flowering plants, cool-season turfgrasses, and
woody plants treated with different seeding quantity of Pennisetum alopecuroides and surveying date.

Seeding quantity of Pennisetum Herbaceous Cool-season Woody
Pennisetum alopecuroides alopecuroides flowering plants turfgrasses plants
T1* (0.0g/m?) 0.0 d 300 a 05 a 213 a
T2 (5.0g/m?) 7.7 ¢ 272'b 04 b 212 b
T3 (10.0g/m?) 104 b 213 d 03¢ 17.1 d
T4 (15.0g/m?) 171 a 244 ¢ 02 d 188 ¢
Surveying date Pennisenfm Hert.>aceous Cool-season Woody
alopecuroides flowering plants turfgrasses plants

2012 7/30 93 ¢ 6.0 h 1.8 a I5h
8/29 69 g 233 e 1.1 b 73 g

9/28 7.7 30.1 d 0.0 c 100 e

10/30 92d 339 ¢ 0.0 ¢ 10.6 d

2013 5/4 8.6 ¢ 3540 0.0 ¢ 85 f
6/15 10.8 a 427 a 00 c 124 ¢

7/29 10.6 b 185 f 0.0 ¢ 464 h

9/16 6.8 h 11.7 g 0.0 c 604 a

“T1: Pennisetum(0.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T2: Pennisetum(5.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T3: Pennisetum(10.0g/m*)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).

T4: Pennisetum(15.0g/m*)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).

¥ Mean values with the same letter within each plant are not significantly different at p=0.05 level by Tukey-test.

Seeding date :

2012. 06. 23.
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Table 3. Apperance frequencies of Pennisetum alopecuroides, cool-season turfgrasses and woody plants treated with
different seeding quantity of Pennisetum alopecuroides and surveying date.

Seeding quantity of Pennisetum Herbaceous flowering Cool-season Woody
Pennisetum alopecuroides alopecuroides plants turfgrasses plants
T1” (0.0g/m?) 0.0 d& 103.1 a 72 a 285 a
T2 (5.0g/m?) 269 ¢ 90.3 ab 53b 282 b
T3 (10.0g/m?) 440 b 737 b 35¢ 20.0 d
T4 (15.0g/m?) 74.7 a 79.0 ab 26d 20.7 ¢
Surveying date Pennisetl{m Herbaceous flowering Cool-season Woody
alopecuroides plants turfgrasses plants

2012 7/30 1542 a 104.8 328 a 245 d
8/29 26.1 b 98.5 44 b 293 b

9/28 21.1 ¢ 94.3 0.0 ¢ 304 a

10/30 210d 82.7 0.0 ¢ 248 ¢

2013 5/4 189 f 75.7 0.0 c 174 h
6/15 193 e 76.5 0.0 c 218 g

7/29 16.7 g 86.7 0.0 c 233 f

9/16 14.1 h 73.1 0.0 c 236 ¢

“T1: Pennisetum(0.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T2: Pennisetum(5.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T3: Pennisetum(10.0g/m*)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T4: Pennisetum(15.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).

¥ Mean values with the same letter within each plant are not significantly different at p=0.05 level by Tukey-test.

Seeding date : 2012. 06. 23.
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Table 4. Appearance frequencies of individual herbaceous flowering plants treated with different seeding quantity
of Pennisetum alopecuroides and surveying date.

Seeding quantity of  Lotus corniculatus Dianthus Coreopsis Aster Chrysanthemum
Pennisetum alopecuroides  var. japonicus sinensis drummondii yomena zawadskii
T1* (0.0g/m?) 9.4 a’ 456 a 18.1 a 213 10.8
T2 (5.0g/m?) 6.9 ab 35.0 ab 14.5 ab 212 12.7
T3 (10.0g/m?) 53b 328 b 129 b 13.8 9
T4 (15.0g/m?) 590 35.5 ab 1.7 b 17.2 8.7
Surveying date Lotus clornic%tlazus D{an[hI:tS Coreopsisn Aster Chrysanther.f?um
var. japonicus sinensis drummondii yomena zawadskii
2012 7/30 10.8 a 474 a 11.6 254 9.5
8/29 8.1 ab 41.2 ab 15.5 234 10.3
9/28 73 ab 41.3 ab 15.4 22.6 7.8
10/30 5.8 ab 394 ab 11.4 19.4 6.7
2013 5/4 53D 36.3 ab 11.3 12.5 10.3
6/15 53b 313 b 16.3 10.8 12.8
7/29 6.1 ab 289 b 16.9 223 12.5
9/16 6.1 ab 281 b 16.1 10.3 124

*T1: Pennisetum(0.0g/m?+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T2: Pennisetum(5.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7. Sg/mz)
T3: Pennisetum(10.0g/m*)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?
T4: Pennisetum(15.0g/m*)+Herbaceous omamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m2),

¥Mean values with the same letter within each herbaceous flowering plant are not significantly different at p=0.05

level by Tukey-test.
Seeding date : 2012. 06. 23.
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Table 5. Appearance frequencies of individual woody plants treated with different seeding quantity of Pennisetum

alopecuroides and surveying date.

Seeding quantity of
Pennisetum alopecuroides

Lespedeza bicolor

Indigofera pseudo-tinctoria

Albizzia julibrissin

T1* (0.0g/m?)
T2 (5.0g/m?)
T3 (10.0g/m?)
T4 (15.0g/m?)

115 a
10.8 b
57d
79 ¢

132 a
136 a
9.0 b
93 b

390
38 ¢
54 a
354d

Surveying date

Lespedeza bicolor

Indigofera pseudo-tinctoria

Albizzia julibrissin

2012 730
8/29

9/28

10/30

2013 5/4
6/15

7/29

9/16

974d
91e
73 g
43 h
82 f
103 ¢
112 b
11.6 a

8.6
12.1
12.7
12.1

9.3
11.4
12.1
12.0

6.3 d
81c
104 a
83 b
00 e
00 e
0.0 e
0.0 e

“T1: Pennisetum(0.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T2: Pennisetum(5.0g/m*)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T3: Pennisetum(10.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).
T4: Pennisetum(15.0g/m?)+Herbaceous ornamental(9.5g/m?)+Cool-season turfgrasses(3.0g/m?)+Woody plants(7.5g/m?).

¥Mean values with the same letter within each woody plant are not significantly different at p=0.05 level by Tukey-test.

Seeding date : 2012. 06. 23.
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