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ABSTRACT

This study was carried out to verify results of the nursery seedbeds. From November of 1997
to September of 1998, the artificial banking slopes in the greenhouse of the College of Agricul-
ture and Life Sciences, Seoul National University were seeded with the mixtures of those species.

Most of exotic species showed relatively poor development of root as short as 30cm. Also the
green weight of root biomass of the native species was more than two times than that of the
exotic species. On the other hand, it was found that the exotic species have relatively well-
developed fine roots. Thus, it was concluded that the seed-mixture of the native species with
long and thick roots and the exotic species with fine roots be the most effective method for
topsoil erosion control on banking-slopes.

The artificial rainfall system treatment(30mm/hr, 60mm/hr, 100mm/hr) on 30° banking-slopes did
not cause any significant change in the amount of soil loss by erosion. The root system was best
developed in the plot of 1,000 seedlings per square meter and it performed well for soil erosion
control.

Consequently, in the case of seeding of single herbaceous species without mixing any woody
seeds, the expected seedlings were 1,000 to 2,000 per square meter.

Key words : topsoil erosion control, expected seedlings, artificial banking-slopes
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Table 1. Soil properties of the artificial banking-slopes used for seeding experiments

Mech. Analysis

Sand Silt Clay
(%) (%) (%)

Soil N
Texture | (%)

pH

OM | P.0s
(%) | (ppm)

Exch. Cations
(me/100g)

K' Na" | Ca

CEC.
me/100g

++

Mgu

65.21 | 3045 | 4.70 SL 003 | 4.80

3.10 | 4550 8.30 0.11 | 007 | 1.11 | 1.80

¥ O.M. : organic matter, C.E.C. : cation exchange capacity
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Fig. 1. A schematic diagram of artificial banking-
slopes
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Table 2. The rates of germination, purity and number of seeds per one gram used for experiments

Na.tive and Species Germination | Number of | Purity
exotic grasses rate(%) seeds per 1g| (%)
Amorpha fruticosa 74 32 78
Woody .
species Lespedeza btc"olor 66 78 76
Spiraea prunifolia var. simpliciflora 78 12,100 67
Oenothera odorata 42 2,800 81
Native Themeda triandra var. japonica 44 78 62
species Cymbopogon tortilis var. goeringii 38 490 63
Herbaceous Miscanthus sinensis 35 800 61
Artemisia princeps var. orientalis 33 13,200 46
Lespedeza cuneata 42 510 91
Arundinella hirta 22 2,520 68
Festuca arundinacea ‘Jaguar’ 95 400 95
Cool season Lolium perenne ‘Manhattan’ 88 470 94
Exotic grasses Dactylis glomerata ‘Potomac’ 76 1,650 85
grasses Poa pratensis ‘Majestic’ 80 2,730 81
Warm season Eragrostis curvula 98 3,360 97
grass
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Table 3. Effects of seeding amounts on biomasses of exotic and native revegetation plants at 6months after
seeding (unit : g)
expected seedlings/n’
Species
1,000 3,000 5,000

Lespedeza bicolor 20.1£2.7a 15.6£3.6b 14.5+3.4b

Amorpha fruticosa 22.5%3.6a 18.9+4.5ba 16.3+3.1b

Spiraea prunifolia var. simpliciflora 3.7%£0.6a 3.4%0.5ba 3.1£0.3b

Oenothera odorata 26.7t4.6a 23.1£5.3b 21.4%=5.7b

Native Themeda triandra var. japonica 22.5%3.5a 19.4+3.5b 17.5£3.2¢

species Cymbopogon tortilis var. goeringii 134+%21a 12.5+2.1ba 11.4%+3.5b

Miscanthus sinensis 21.5=4.2a 18.6+2.4ba 16.71+5.2b

Artemisia princeps var. orientalis 18.6 =3.6a 17.5+3.5ba 16.9x3.6b

Lespedeza cuneata 6.7%t1.7a 5.8+0.8b 55%+04b

Arundinella hirta 74%23a 69*1.1a 6.1+0.7b

Eragrostis curvula 15.6*x3.4a 13.7+1.4b 12.7+1.4b

Exotic Dactylis glomerata 25.5£5.6a 23.5+3.6b 21.5£4.3b

Lolium perenne 212%4.3a 20.5*=3.8a 17.6 £3.7b

grasses Festuca arundinacea 225+3.7a 20.6+4.2b 18.5+3.9b

Poa pratensis 13.6t3.3a 11.6+2.2b 9.7+ 1.3b

¥ Means within lows with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test
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Table 4. Effects of rainfall intensity on banking-slopes erosion of experimental plots (unit : g)
Amount of seeding(expected seedlings/m’)
Rainfall intensity Level
1,000 3,000 5,000
i 234.7+21.4b 223.6+21.4c 251.5+25.6a
il 255.1+23.6a 243.5+22.5b 256.7£16.7a
30mm/hr iii 237.61£22.7b 275.61+25.6a 243.9114.5b
v 235.7£25.3b 274.7+21.8a 245.1+17.5b
i 2416+ 18.7a 263.8+25.4a 242.8£13.5b
ii 2447+ 16.9a 248.7£24.7b 262.4116.3a
60mn/br i 234.8+15.3b 263.5+22.7a 256.3%21.4b
v 243.61214a 258.5125.6b 253.7%19.5a
i 282.6+24.3a 273.7+21.5ba 284.6+21.4a
i 289.2+22.6a 259.5+18.7b 275.2£22.6b
100mn/hr
1 ‘ 272.6+23.7b 289.5%t16.7a 276.4£24.3b
v | 276.6 =25.3b 271.6£15.6b 287.5+25.6a

% Means within columns with the different letter are significantly different at P=0.05 level in Duncan’s

multiple range test

#% Level i :0.5cm on the depth of soil covering, Level ii : 0.2cm beneth the depth of soil covering,
Level iii : 0.2cm beneth the depth of soil covering, amount of applied fertilizer with 80g/m’,
Level iv : 0.5cm on the depth of soil covering, amount of applied fertilizer with 80g/m’.
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Table 5. Effects of depths of soil covering on biomass productions of native woody plants at artificial bank-

ing-slopes (unit : g)
. Amount of seeding Level
Species . , -
(expected seedlings/m') i it

1,000 65.3114.5a 63.7+11.5a
Lespedeza bicolor 3,000 54.6*f11.3b 52.8% 8.5b
5,000 468t 8.3c 474% 4.2c
1,000 734+ 13.8a 72.5%t14.3a

Amorpha fruticosa 3,000 63.7+ 8.8b 65.7t11.6ba
5,000 564x 7.8¢ 54.6+ 8.6b
Spi ioli 1,000 124+ 2.4a 145+ 2.4a
P f"’el‘_’ prunijona var. 3,000 94% L6b 87+ 1.6b
simpliciflora 5,000 84+ 0.8b 64+ 2.1c

% Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test

% Level i :0.5cm on the depth of soil covering, Level ii : 0.2cm bensth the depth of soil covering
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Table 6. Effects of depths of soil covering on biomass productions of native herbaceous at artificial bank-

ing-slopes (unit : g)
. Amount of seeding Level
Species . ,
(expected seedlings/m’) i ii

1,000 56.3+t12.7a 63.3+14.3a
Oenothera odorata 3,000 48.3£10.4b 54.7+12.7ba
5,000 365 5.7c 46.4*= 7.9b

1,000 547+ 11.5a 56.7t15.7a

Themeda triandra 3,000 477+ 79 435+13.5b
var. Japonica 5,000 359+ 59b 375+ 6.5c
Cymbopogon tortilis 1,000 347% 8.7a 347+ 5.6a
L, 3,000 326+ 7.5a 29.5+ 4.7b

var. goeringtt 5,000 285+ 4.7b 256+ 3.5b
1,000 64.3% 9.8a 536 7.8a

Miscanthus sinensis 3,000 538+ 6.8ba 475+ 6.4b
5,000 457 4.3b 437+ 4.4b

Artemisia princeps 1,000 58.6*x14.3a 66.4L 8.6a
var. orientalis - ° 3,000 494+11.7b 547t 6.8ba
5,000 42.8+ 8.6b 428+ 4.6b

1,000 178+ 3.2a 18.8*+ 3.6a

Lespedeza cuneata 3,000 15.7+ 2.5ba 164+ 2.8b
5,000 126+ 1.4b 13.7+ 1.5b
1,000 243+ 2.1a 204=* 1.7ba

Arundinella hirta 3,000 227+ 2.6b 237 3.4a
5,000 158+ 1.8¢c 18.6*+ 1.6b

% Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test

% Level 1 :0.5cm on the depth of soil covering, Level i1 : 0.2cm beneth the depth of soil covering
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Table 7. Effects of depths of soil covering on biomass productions of exotic grasses at artificial banking-

slopes (unit : g)
. Amount of seeding Level

Species (expected seedlings/m’ ~ -

pected seedlings/m’) i i
1,000 334* 4.3a 34.8% 4.2a
Eragrostis curvula 3,000 277% 2.6b 304+ 5.1b
5,000 235 3.5b 245+ 3.5¢
1,000 65.8+12.4a 69.5*t13.6a
Dactylis glomerata 3,000 577+ 8.5b 56.2+£12.4b
5,000 445 4.3b 48.5+ 7.6¢c
1,000 66.4+11.5a 647 6.7a
Lolium perenne 3,000 57.9% 9.4b 56.3% 5.3b
5,000 454% 7.6¢c 475+ 2.5¢c
1,000 627+ 8.7a 67.4* 6.3a
Festuca arundinacea 3,000 56.3+ 7.4b 572+ 4.7b
5,000 475+ 8.2b 48.5+ 2.5¢c
1,000 21.7% 4.6a 225+ 3.6a
Poa pratensis 3,000 184% 5.7b 21.4% 4.5ba
5,000 153* 2.1b 167 3.4b

# Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test

% Level i :0.5cm on the depth of soil covering, Level ii : 0.2cm beneth the depth of soil covering
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Table 8. Effects of amounts of applied fertilizer on biomass productions of native woody plants at artificial

banking-slopes (unit : g)
. Amount of seeding Level
Species . \
(expected seedlings/m’) i i
1,000 746+ 14.1a 76.3x13.4a
Lespedeza bicolor 3,000 65.3%12.4b 63.7t12.7b -
5,000 548+ 6.7¢ 56.5+ 7.8¢
1,000 7871+ 12.3a 77.31+15.6a
Amorpha fruticosa 3,000 65.814.2b 68.91+13.5b
5,000 6231 49c 13.7+ 3.1c
Spiraea iolia 1,000 17.8% 3.1a 18.3+ 3.2a
’
i P ;‘,"fﬂ" ! 3,000 147+ 23b 165+ 2b
ar. simpticyiora 5,000 9.7+ 1.6¢ 137+ 3.1c

#% Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test

# Level i :02cm beneth the depth of soil covering, amount of applied fertilizer with 80g/m’,
Level ii : 0.5cm on the depth of soil covering, amount of applied fertilizer with 80g/m’.

Table 9. Effects of amounts of applied fertilizer on biomass productions of native herbaceous at artificial

banking-slopes (unit : g)
. Amount of seeding Level
Species . . - -
(expected seedlings/m’) i i

1,000 62.5+16.1a 69.4+137a

Oenothera odorata 3,000 56.7%= 8.7b 67.71x12.4ba
5,000 525+ 6.4b 58.4%11.6b

) 1,000 653+ 14.2a 67.8+16.3a

t

Themeda triandra 3,000 57.2+12.6ba 68.6+ 13.5a
var. japonica 5,000 465+ 11.4b 489+ 6.4b
Combo I 1,000 436+ 6.8a 384+ 6.7a
ymoopogon fortis 3,000 357+ 5.3b 367+ 4.3b
var. goeringu 5,000 325+ 3.1b 346+ 5.1b
1,000 647+ 7.4a 658+ 8.5a

Miscanthus sinensis 3,000 53.6* 6.7b 587+ 5.4b
5,000 51.5%+ 4.9b 548+ 3.4b

Artemisia pri 1,000 68.4+ 6.9a 65.7% 7.4a
rremisia ””;’“”s 3,000 57.9% 5.2b 59.4% 6.3b
var. orientatis 5,000 525+ 4.7b 528+ 5.1b
1,000 214+ 47a 235+ 4.5a

Lespedeza cuneata 3,000 19.5+ 5.8b 21.7% 2.5a
5,000 157+ 3.6b 195+ 1.8b

1,000 215+ 2.6b 234+ 2.6a

Arundinella hirta 3,000 257 2.8a 23.1+ 2.6a
5,000 21.6+ 1.9b 20.7= 1.9b

% Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test

% Level i :0.2cm beneth the depth of soil covering, amount of applied fertilizer with 80g/m’,
Level ii : 0.5cm on the depth of soil covering, amount of applied fertilizer with 80g/m’.
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Table 10. Effects of amounts of applied fertilizer on biomass productions of exotic grasses at artificial bank-

ing-slopes (unit : g)
. Amount of seeding Level
Species . , -
(expected seedlings/m’) i ii
1,000 398+ 5.6a 434* 5.1a
Eragrostis curvula 3,000 356+ 3.5b 425+ 4.7a
5,000 21.6% 1.9¢ 207 1.9
1,000 743%12.1a 75.3%x15.7a
Dactylis glomerata 3,000 65.71t14.2b 67.5+t14.5b
5,000 579+11.5¢ 59.3f12.1c
1,000 715% 8.7a 694+ 74a
Lolium perenne 3,000 63.7+ 7.5b 67.5+ 8.3a
5,000 528+ 4.7¢ 54.3% 6.8b
1,000 69.4% 72a 69.8+ 7.5a
Festuca arundinacea 3,000 66.8+ 6.7ba 693+ 6.4a
5,000 584% 6.3b 585t 5.2b
1,000 256 4.8a 237t 4.1a
Poa pratensis 3,000 235+ 2.1ba 228+ 3.1a
5,000 21.5% 1.8b 20.5% 4.5b

¥ Means within columns with different letter are significantly different at P=0.05 level in Duncan’s multiple

range test
% Level i
Level ii
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1 0.2cm beneth the depth of soil covering, amount of applied fertilizer with 80g/m’,
2 0.5cm on the depth of soil covering, amount of applied fertilizer with 80g/m'.
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