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ABSTRACT

The Nogodan area has maintained the subalpine meadows(m.s.l. 1,500m) in Chirisan
National Park. A field experiment including fertilizing, introducing plants and mulching
treatment was conducted for three years at artificially disturbed subalpine meadows in the
Nogodan to find out effective revegetation measures. Factorial experiment(2x2X2) was applied
to the subsoil sites with ten percent hillslope and the topsoil sites with forty percent hillslope.

Regardless of site conditions, survival rates of plants were more effective in on-site plug
sodding plots than direct seeding plots. Aster ciliosus, a pioneer species, showed the greatest
survival rate in direct seeding treatments. Fertilizing treatments, regardless of site conditions,
showed significant increase in the number of individuals and crown coverage of vegetation, but
mulching treatment did not show a significant effect.
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Figure 1. Location of experimental site in Chirisan National Park



A FHE L ot A FH A ] NP EATY NE 39

Table 1. Soil properties of experimental sites of the Nogodan in Chirisan National Park

Particle size

Exchangeable base

~ Slope Co O.M. T.N. Avail.
Site distribution(%) Texture pH C.E.C. (m.e./100g)
(%) _ (%) (%) PO
Sand Silt Clay K' Na' Ca'' Mg'"
1 10 814 46 139 SSE?Y 63 1.24 006 19 576 024 0.08 2.02 0.21
2 40 571 71 357 fliry‘dy 48 445 022 7 831 0.09 0.07 0.21 0.10
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HE W
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A=A, 1989 &7 Kol of&] A A A
Agor ARHATH 19883 A BEE==7}
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g o] ghe] Azl 3TN 309y ojFoR F
718t A (ZAF eFd, 1991) =n ddie
ofmAttl Z 2 o] AstHA HE=HATT.

B AEgATH9e 19919 1958 AdFAd
A Froz AF o o] g Y-S FAST U
oo, gl 93 & oldox HZ BEPuE
A% HES udx 3o gt 1991 AAF A&
ARz 8l wavh 3 2o & AEe
°F 17.000m%elgitt. €] kA& o Ee - &
A Ek EAL Table 13 #oh

R ZAHI9 %, 1980) ] 2J3lA A g Ao A
o 71 596C, 23A 4 (Warmth Index)&
50.5. |9 AFFL 1,800~2,000mmelr}. I
Z vigho| Bol B &3] & A5 Fi= HEFS
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o SL

2. A=

B A 2] (Fertilizing treatment)ol€ 18N-
18P-18K E3HEE vid 140 g¢/m’S A48
o AEEQAMe A FFAE ALRE HEFS
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Table 2. Germination rate of species introduced to experiment

Species

No. of seeds per plot(0.5m*)

Germination rate(%)

Rhododendron schlippenbachii
Abies holophylla

Hemorocallis fulva
Sanguisorba hakusanensis*
Aster ciliosus®

Grasses”

20 31.7
10 17.9
20 85.0
: 25.4
95.5
10.0

* Sanguisorba hakusanensis + Aster ciliosus + Grasses = 2 g
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Table 3. Treatment level of 2 X2 X2 factorial experiment at bareground of the Nogodan in Chirisan

National Park

Level
Factor

Fertilizing”
Introducing plants”
Mulching treatment”

NPK(18-18-18) Nil
Seeding
Straw mat

On-site sodding
Dry grasses

1) NPK(18-18-18): 80 g/m?

2) Seeding: 7% (708 + 2g) / 0.5 m®, On-site sodding: 2400 cm?/m?
3) Straw mat: 250~270 g/m?® Dry grasses: 240~300 g/m®
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Table 5. Fertilizing effect on mean No. of survived individual and restoration of vegetation during three
years at ten and forty percent sloped bareground
(***: P <.001, **: P < .01, *: P < .05, -: nonsignificant)

Slope 10% 40%
Year 1 2 3 1 2 3
Species level 1 2 1 2 2 1 2 1 2 1 2
Aster ciliosus 08 07144 149 3.8™ 11.8™ 09 1.0 14.7* 29.0* 28 938"

Hosta capitata 06 1.1 1.3 1.8 0.5

Sanguisorba 0.7 0.8 1.3"™ 6.6™ 0.3
hakusanensis

Hemerocallis fulva 20 08 1.2 19 0.4
Chrysanthemum 39" 1179 34 59

zawadskii var.
latiolobum

Total No.of individuals 19.7 18.0 62.6 59.0
No. of species

25.7*
69 63 69 7.1 6.4

1.6 03 02 1.1 0.5 0.2 0.4
29" 09 09 15" 48" 1.1 1.4

0.1 07 05 16 21 0.2 1.0
2.9 0.7 0.8 4.0™ 12.8™ 15" 49**

37.9* - - 50.1™ 70.8™ 12.0™ 24.2**
5.7 56 65 66 74 4.2 4.8

9.2 5.141.7™ 9.2"™ 67.1™ 32.1"™ 18.6 14.4 47.0™ 15.4™" 51.6*** 26.4™"*

Coverage (%)
Level 1: Fertilizing, Level 2: Nil

0 ® 10% Slope —— Fertilizing o

60 + * 40% Slope —-—- Nil
St *
u 40 +

30+ ol ;,

20

10 b

0 ;

1st year 2nd year 3rd year

Figure 2. Fertilizing effects on plant coverage
for three years at ten and forty
percent sloped bareground
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Table 6. Mulching effect on revegetation during three years at ten and forty percent sloped bareground
(***:P<.001, **: P < .01, *: P < .05, -:nonsignificant)

Slope 10% 40%
Year 1 2 1 2 3
Level 1 2 1 2 1 2 1 2 1 2 1 2
No. of individual ~ 20.5 17.0 52.5 69.2 342 29.3 - - 563 646 165 19.7
No. of species 70 62 66 73 61 60 58 63 63 77" 44 47
Coverage(%) 6.4 80 276 233 442 552 16.1 16.9 38.3" 24.1* 417 362

Level 1: Seeding. Level 2: On-site sodding

® 10% Slope —— Straw mat -
50 * 40% Slope —-— Dry grasses e
wt L=t
30 p
20
10
0

1st year 2nd year 3rd year
Figure 3. Mulching effects on plant coverage for
three years at ten and forty percent

sloped bareground
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Table 7. Introducing plants effect on mean No.
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of survived individual and restoration of

vegetation during three years at ten and forty percent sloped bareground
(***: P <.001, **: P < .01 *: P < .05, - : nonsignificant)

Slope 10%

40%

Year 1 2

2

Level 1 2 1 2

Species

1 2 1 2 1 2 1 2

Aster ciliosus

1.0 0.5 26.7"* 2.5™*14.7"** 0.8**1.0 0.9 34.1™9.5™11.5™1.1*

Hosta capitata 0™ 1.7%* 0o 3.1 0™ 2.10.1* 04* 0.2* 1.4* 0.1 05

Sanguisorba 1.0* 05 6.9"™09"™ 3.2™0.1™09 08 3.7 26 08 1.7
hakuasanensis

Hemerocallis fulva 1.8 1.1 21 10 0.3 01 1.0*02* 3.1*™05™1.1 0.1

Chrysanthemum 0.2 4.8 0.7*10.6™ 1.0* 7.8° 06* 0.9* 59 109 20 44

zawadskii var. latiolobum

Total No. of individual
No. of species
Coverage(%)

50 82 b2mgT™

5.77*31.95"52.9 68.7 36.5 27.0 -

62.3 58.6 19.9 16.3
5 1™ 7.1™5.5% 6.7% 6.3* 7.77 4.0* 5.17

5.1 9.3™24.2 268 47.7 51.7 12.9'20.1*25.1 37.3 29.3*"48.7*"

Level 1: Straw mat mulching, Level 2: Wild grass mulching

60 ® 10% Slope —— Seeding

50 } * 40% Slope --- On-site sodding ),_;:.'%
---- Control e

40 b PRty

30 } T e

ey

2 * K

0} i _____________
""""""" *x-"7 Y |

0 - Bonnsmziioss

1st year 2nd year 3rd year

Figure 4. Introducing plants effects on plants
coverage for three years at ten and
forty sloped bareground
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