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Studies on Partial Revegetation of Rock Cut-Slope by Direct Seeding of Woody Species Seeds
Sung-Gak Hong, Jong-Jin Kim, Duck-Soo Lee, Ki-Cheol Lee and Teok-Seong Yoon(Department of Forest Resources,

Konkuk University, Seoul, Korea)

ABSTRACT : The direct seeding of seeds or the pellets of three native tree species (Pinus densiflora, Parthenocissus
tricuspidata and Rhus chinensis) was tried on the rock cut-slope revegetation bed established by construction of mechanical
excavation or erosion break with artificially enriched soil medium. The seed pellet(1~2 cubic cm) made by coating
seeds(treated with proper previous pregermination treatments) with the mixture of peatmoss, clay, chemical
absorbant(3.5:1.0:0.2, v/v) showed about twice better percent germination than the control seeds. The percent germination and
the survival rate of the germinated seedlings were higher in the spring direct seeding than the summer or the fall. The soil
medium containing the compost showed extremely low percent germination(0~3%) which presumably attributed to the
compost inducing damping-off disease. The survival rates were affected mainly by shading of natural herbaceous vegetation
invading from outside to the revegetation bed. The planting of two year old container seedlings of P. densiflora and P.
tricuspidata on August 2, 1998 was successful indicating that it could be an alternative revegetation method in case the

summer direct seeding is unfavorable.
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Table 1. General description of experimental sites.

L 266

Mean ann, Mean ann.
Site Location Slope degree(®) Slope width(m)  Slope length(m)  Direction Rock temperature rainfall
(C), 1997 (mm), 1997
l Seoul suburban 35 7 5 SE Hard 115 1318
highway near
Pangyo IC
| | Seoul suburban 40 7 5 NW Hard 12,5 1394
highway near
Hakui IC
I Yongma Park 40 10 10 W Hard 129 1210
in Seoul
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Table 2. Seed standard and germination rate of various tree species selected for revegetation of rock cut-slope.

Species Seedno. L' Seed treatment Germnation(%)
Pinus densiflora 61,000 Soak in tap water for 16 hrs. 942418
Evodia daniellii 72,000 Washing with a mixture of

synthetic detergents and sand 89.6+3.7
Rhus chinensis 73,000 H,S0, treatment for 60 min. 91.8+58
Parthenocissus tricuspidata 25,000 Stratification for 4 mon. 884152
Aralia elata 367,000 Stratification for 4 mon. 606+4.6
Zanthoxylum schinifolium 45,000 Stratification for 6 mon. 586+8.7

*Mean+SE
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Table 3. Contents of field experiments.

HE7 -0y . 0] NA - fd5

No. Date Site* Soil media’(v/v) Kind(no.) of break® Mulching Remarks
1 96.4.13. I. 1 P+V+C+F+A(50:30:19:1:0.1) C(8), Pe(15)
2 4.7, I PHVHCH+Co+A(40:25:29:15:0.1) Pe(20)
3 5.1 | | P+V+C+F+A(40:25:29:15:0.1) Pe(15) -
4 7.20. I P+V+C+F+A(50:30:19:1:0.1) Pe(15) Saw dusts, rice hulls
S 11.3. | P+V+C+F+A(50:30:19:1:0.1) Pe(10) Saw dusts, rice hulls
& 11.23. 1 P+V+C+F+A(50:30:19:1:0.1) Pe(8)
7 98.8.2. I Fs+F+A(96:3:1)) Pe(4) Stone debris Containerized scedlings

*. | = Pangyo IC, J=Hakui IC, I = Yongma Park. *:P= peatmoss, V= vermiculite, C= clay, Co= compost, F= composite fertilizer, A= absorbant, and Fs= field

granite soil. :C= cement break, Pe= polyethylene beg break.
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Table 4. Percent germination of the seed and the seed pellet of Rhus chinensis, Parthenocissus tricuspidata and Pinus densiflora for 4 weeks after

seeding in different soil media.

Seed Seed pellet
. . . Without soil covering  Ten mm in of soil Without soil Ten mm in depth of
Species Soil media after seeding covering al‘::rpth seeding covering after seeding soil covering
after seeding
Rhus chinensis P+V+C+CotA 27418 50418 33120 267166
P+V+CHA 127432 46.7110.7 36087 91.7+49
Granite soil 60+23 113438 26.7+84 56.0£11.0
Parthenocissus tricuspidata  P+V+C+CotA 0 0 13109 11.3£4.1
P+V+C+A 43420 347472 18.7+6.1 66.7+182
Granite soil 1L7+12 83138 137438 290£9.2
Pinus densiflora P+V+C+CotA 0 0 17412 27+12
P+V+C+A 67426 417178 337475 91.7+20
Granite soil 53420 12749 207+5.1 483164

*P:peatmoss, V-vermiculite, C:clay, Co:compost, and A:absorbant " Mean £ SE
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Table 5. Seed germination rate and survival rate of the germinated seedlings at the rock cut-slope revegetation bed after direct seeding on April 13,

1996.
Germination(%s) Survival raie(%)
Species 96.6.6. 96.9.7. 97.5.24. 98.7.13.
Seed Seed pellet Seed  Seed pellet Seed  Seed pellet Seed  Seed pellet
Pinus densiflora 65.5+20.2! 83.8£9.7 36.8+8.1 58126 65138
Parthenocissus
tricuspidata 453487 887459 490472 10.542.6 6.0£35
Rhus chinensis 639+29 956123 682469 450187 325+10.1
Evodia daniellii 55.1+5.8 91.7+4.4 585478 246155 149429
Aralia elata(cuttings) N9+29 350+28 23.5+78 10.1£29

*Mean + SE. *Root sprouts came out from the seedlings which have died in the winter,
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Table 6. Height growth(cm) of the seedlings survived at the rock cut-slope revegetation bed after direct seeding on April 13, 1996.

. Date

Species 9. 6. 6. 96.9.7. 97.5.24, 98.9.10.

Pinus densiflora 48109 84+1.1 132423 26443.0
Parthenocissus tricuspidata 3.1£06 83420 343474 210.0+61.2
Rhus chinensis 83+15 482+179 83.0+136 116.7+18.7

Evodia daniellii 75108 273143 425467 90.0+27.1
Aralia elata(cuttings) 120+1.7 458+6.0 76.5+33.5 128.5+56.4

Aralia elato(seeds) 0 1.0+0.1 19.8+4.8

*Mean+SE

Fig. 1. View of before(A ; April 13, 1996) and 2 years after(B : July 13, 1998) the experiment of bare rock slope revegetation site at Pangyo IC arca.
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Table 7. Seed germination rate, survival rate of the germinated seedlings, and height growth of the seedlings survived at the rock cut-slope
revegetation bed after direct seeding on July 20, 1996.

Species Germination(%) Survival rate{%) Height growth(cm)
96 .9 .10. 97.5.24. 98.9. 10. 97.5.24, 98.9. 10.
Pinus densiflora 203418 0 0 - - o
Parthenocissus tricuspidata 30.8+3.5 169+39 25114 6.1+23 752+144
Rhus chinensis 556149 292+8.1 50429 472472 11754332
Evodia daniellii 41135 175143 1509 15.84+3.6 7624202
Aralia elaia(cuttings) 149429 11.6+2.0 0 479+12.7 -

*Mean +SE. " Seedlings were dead.
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Table 8. Seed germination rate, survival rate of the germinated seedlings at the rock cut-slope revegetation bed after direct seeding.

Species 5th experiment(96. 11. 3) 6th experiment(96. 11.23)
Germination(%) Survival rate(%) Germination(%) Survival rate(%)
97.5.28) (98.8.2) (97.5.28) (98.8.2))
Pinus densiflora 115+2.2 (1 35420 {1
Parthenacissus tricuspidata 209412 {3 11323 {3
Rhus chinensis 40.1+35 {5 159424 {5
“Mean +SE

Fig. 2. Floure of ban, rock slope vegetanon bed planted with two year-old containerized seedlmgs of Pinus densiflora and Parthenocissus tricuspidata
and sowed with the seed pellets of Rhus chinensis on Aug. 2. 1998(A), and that of one month after the planting(B). Fig. 2-B shows R
chinensis seedlings germinated from the seed pellets.
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Table 9. Height growth, root collar diameter growth, and dry weight of the seedlings grown at the rock cut-slope revegetation beds made in the spring

of 1996.
St Species  Soilamount Sotl depth  No.of  Height(cm) /Root collar diameter(cm) Dry weight on
of vegetation ~ (cm)  Seedlings 98.9. 10{gr/dm) Characteristics of
bed(dm") 9. 97. 97. 98. 98. Woody Herbaceous vegetation bed
9.7 5.24. 9.10. 7.13. 9.10.  plants plants
[-1 Rhus
chinensis 36 3 1 45/0.7 72711 11520 140/3.0 14541 586 0 southeastward,
water was
supplied from crack
]2 Rhus
chinensis 111.0 10 6 31/05 5007 2711 80/1.6 83/1.8 460 0.1 southeastward. slope
[-3  Aralia
elata 117.0 10 I 24710 4312 8519 923 966 252 0.2 southeastward, slope
1[4 Rhus
chinensis 343 12 2 80/1.1 105/1.5 15024 201/40 203/45 859 0 southeastward, crack
" Aralia
elata " " ] 60/2.0 110725 14536 160/39 161/40 2137 0 "
| B Rhus
chinensis 127 15 1 57/0.7 94/12 1512.1 18534 192/47 119 0 westward, slope

* | :Pangyo IC, I :Yongma Park in Seoul
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A5Fo) A4 JdettH(Table 9). 2E2F= F&759 A E84AY 28R EARA Hyolag dAsted 88

Table 10. Competition between herbaceous plants invading from outside and Pinus densiflora and Zanthoxylum schinifolium at the rock cut-slope
revegetation bed made on Sep. 7, 1997 in Yong-ma Park.

Site Soif amount of vegetation  Sol depth Species* No. of “Height(cm) Dry weight(gr/dm’)
bed(dm’) (cm) seedling
97.9.7.  98.9.9. 987 16.
| B 167 20 P densiflora 1 13.0 26.0 0.127
Z. schinifolium 1 15 69.0 0.031
Herbaceous plants - 0 92.0 0.580
Sum 1.017
12 186 10 P, densiflora 1 15.0 26.0 0.076
Z schinifolium 1 9.0 70.0 0.028
Herbaceous plants - 0 95.0 0.870
Sum 0.974
I3 92 25 P, densiflora 2 12.5 17.5 0.061
Z. schinifolium 1 76 S -
Herbaceous plants - 0 95.0 1.612
Sum 1.673
| ) 108 15 P. densiflora 2 13.0 S
Z. schinifolium 1 78 - -
Herbaceous plants - 0 90.0 1.114
Sum 1.114

* Two year-old containerized seedlings of Pinus densiflora and Zanthoxylum schinifolium were planted on the bed. * Seedlings were died by shading of
herbaceous plants.
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