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Study on the Revegetation Methods of Phragmites japonica,
Miscanthus sacchariflorus, Themeda triandra and Pennisetum
alopecuroides for the Rehabilitation of Close-to-Nature River"

2)Choi, Guei-Chang and 3)Kim, Nam-Choon

2)Jang Soo Total Landscape, YSchool of Bio-Resource Science, Dankook Univ.

ABSTRACT

This study was carried out to suggest an effective method for the rehabilitation of Close-to-Nature
River and artificial wetland. The results on the revegetation methods by seeding and sodding of
Phragmites japonica, Miscanthus sacchariflorus, Themeda triandra, and Pennisetum alopecuroides
were summarized as follows. Seed germination of Phragmites japonica was 76.3% at 30°C, that
of Miscanthus sacchariflorus was 68.7% at 20°C, that of Themeda triandra germinated 52.3% at
25C, 30T constant temperature and that of Pennisetum alopecuroides germinated 86.7% at 30°C/
20T alternating temperature. Seed germination of Pennisetum alopecuroides exceeded 80% at 207C,
25C, 30C constant temperature and 25C/15C alternating temperature. At 60 days after seeding,
the ground coverage of Phragmites japonica, Miscanthus sacchariflorus, Themeda triandra, and
Pennisetum alopecuroides reached 81%, 81%, 74%, and 86% respectively in the soil media of
vermiculite and peatmoss(1 : 1 by volume). In the results of sod experiment, Phragmites japonica,
Miscanthus sacchariflorus, Themeda triandra, and Pennisetum alopecuroides were formed sod
completely in soil composition type of vermiculite and peatmoss(1 : 1, v/v). Thus this media seems
to be best sod production media for rehabilitation works of Close-to-Nature River and man-made
wetlands. Phragmites japonica and Miscanthus sacchariflorus were not significantly different in
shoot height and the number of tillers by different planting distance for the first one year of
experiment. Pennisetum alopecuroides shows high possibility to be used for Close-to-Nature River

rehabilitation works by seeding.
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Table 1. Number of seeds per one gram and seed purity of the plants used for this experiment.

Scientific name Common name Number of seeds per one gram Purity (%)
Phragmites japonica i) & 1,200+ 30 75.0
Miscanthus sacchariflorus 294 3,000+ 50 90.0
Themeda triandra &4 1405 97.0
Pennisetum alopecuroides 3% 30010 98.0
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Table 2. Ratio of soil composition.

Treatment (soil compost) combination ratio(v/v)

Sand

Vermiculite (Ve)

Peatmoss (Pm)

Vermiculite : Peatmoss (Ve : Pm) 1:1
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Table 3. Effect of constant temperatures and alternating temperaturs germination rates of Phragmites japonica,
Miscanthus sacchariflorus, Themeda triandra, and Pennisetum alopecuroides.

Days after seeding

Species Temperature(C)
5 7 10 14
.............................. germmation(%) s seeataase st atataerrnans
20 0.0 7.0 25.7 38.7 487
25 1.3 19.0 377 46.7 533
o 30 11.0 56.7 713 75.0 76.3
Phragmites japonica 25/15 0.0 20.7 54.0 64.7 67.3
30/20 10.0 50.0 64.7 69.3 70.0
LSD 5.7 204 18.5 16.4 13.3
20 0.0 6.0 60.7 68.3 68.7
25 3.3 37.0 487 50.0 50.0
30 14.3 50.0 543 553 55.3
Miscanthus sacchariflorus 25/15 0.0 133 44.0 55.3 57.3
30/20 13 28.7 37.3 38.0 38.0
LSD 5.7 18.1 127 14.7 14.8
20 8.0 40.7 447 483 49.3
25 333 50.0 51.0 52.0 523
. 30 41.0 51.0 51.7 523 523
Themeda triandra 25/15 113 16.0 220 25.3 26.7
30/20 15.3 18.7 22.0 233 240
LSD 13.8 16.7 152 14.8 14.7
20 0.0 10.0 433 69.3 82.0
25 6.0 40.7 65.3 79.3 82.0
30 15.7 58.7 79.3 83.7 84.0
Pennisetum alopecuroides 25/15 0.0 6.7 38.0 64.7 83.3
30/20 53 24.7 61.3 80.7 86.7
LSD 6.2 21.0 16.5 9.3 6.0
Species(A) * ok * ok * ¥ * % * %
Temperature(B) * % * * * * * ¥ * %
A X B * ok * % L LI L

* : Significant at P<0.01
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Table 4. Effect of soil composition on germination rate, shoot height and coverage rate of Phragmites japonica.

Germination rate (%) Shoot height (cm) JCoverage rate (%)
ays after seedin

Soil (days 10 30 60 10 30 60 30 60
composition
sand 0.3b” 0.1b 0.0b 1.8b 1.1c 0.9¢ 0.2b 0.0b
Vermiculite 29.9a 49.8a 47.1a 7.5a 11.0ab  11.0ab 32.8a 64.8a
Peatmoss 20.0a 359a 36.3a 8.6a 14.1ab  14.0ab 10.8b 14.6b
Vermiculite: Peatmoss 26.3a 37.7a 37.8a 7.9a 16.8a 17.3a 29.2a 80.8a

“Mean values with the same letter within columns are not significantly different at

P=0.05 level in Duncan’s multiple range test.

Table 5. Effect of soil composition on germination rate, shoot height and coverage rate of Miscanthus

sacchariflorus.
Germination rate (%) Shoot height (cm) Coverage rate (%)
ays after seedin,
Soil (days 10 30 60 10 30 60 30 60
composition
sand l 186>  1lc 09¢c | 03b  048b  10c 1.0¢ 1.0¢
Vermiculite 7.5a 11.0ab 11.0ab 0.5ab 2.08a 7.3b 13.2b 33.4b
Peatmoss 8.6a 14.1ab 14.0ab 0.6a 1.42a 4.4b 17.2b 35.0b
Vermiculite: Peatmoss 7.9a 16.8a 17.3a 0.6a 1.70a 12.8a 24.0a 80.8a

“Mean values with the same letter within columns are not significantly different at

P=0.05 level in Duncan’s multiple range test.

Table 6. Effect of soil composition on germination rate, shoot height and coverage rate of Themeda triandra.

Germination rate (%) Shoot height (cm) Coverage rate (%)
ays after seedm%

Soil 10 30 60 10 30 60 30 60
composition
sand 38.0b% 35.9b 30.3b 2.0c 4.8b 5.4a 6.6¢c 6.8¢c
Vermiculite 57.4a 70.8a 67.3a 2.6bc 6.0a 23.2a 26.0ab 24.4bc
Peatmoss 65.3a 89.0a 80.3a 2.3bc 4.3b 6.3a 20.4b 31.2b
Vermiculite:Peatmoss 54.5a 84.1a 88.9a 2.4ab 6.1a 14.4a i 33.4a 74.0a

"Mean values with the same letter within columns are not significantly different at

P=0.05 level in Duncan’s multiple range test.
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Table 7. Effect of soil composition on germination rate, shoot height and coverage rate of Pennisetum

alopecuroides.
Germination rate (%) Shoot height (cm) Coverage rate (%)
ays after seedin
Soil (days 10 30 60 10 30 60 30 60
composition
sand 11.2¢* 52.0b 41.9b 0.6b 2.0c 5.2b 7.2¢ 16.6b
Vermiculite 22.5b 56.1ab  52.5ab 0.8b 3.3b 4.5b 16.4bc 32.2b
Peatmoss 26.6ab 85.7a 84.1a 1.0ab 2.1c 5.3b 19.8b 35.2b
Vermiculite: Peatrmoss 32.0a 77.2ab 76.2ab l.4a 44a 14.2a 38.2a 85.8a

“Mean values with the same letter within columns are not significantly different at
P=0.05 level in Duncan’s multiple range test.
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Table 8. Effect of soil composition on the developement of Phragmites japonica, Miscanthus sacchariflorus,
Themeda triandra, and Pennisetum alopecuroides sod.

Two month after seeding

Soil composition

, . . Miscanthus . Pennisetum
Phragmites japonica sacchariflorus Themeda triandra alopecuroides
sand
Vermiculite + +
Peatmoss + + ++ + 4+
Vermiculite : Peatmoss +4++++ +4++++ +++++ +++++

+ : Represents the number of plots on which sod was developed completely.

<Phrggmites japaia>  <Misarthus sacdrariflorus>  <Theeda triandra>  <Perviisetun dlopecuroides™>

Fig 1. Sod of 4 species produced using vermiculite and peatmoss mixture(l : 1, v/v).
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Fig. 2. Effect of planting distance on shoot height and plant tillers of Phragmites japonica and Miscanthus

sacchariflorus.
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