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A Study on Plant Succession Stages of Highway Cut-slope’

- In case study on Joongbu-highway -
Bo-Myeong Woo’, Nam-Choon Kim’, Kyung-Hoon Kim* and Gi-Seong Jeon®
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ABSTRACT

This study was carried out to find the plant succession stage on highway cut-slopes. In order to
analyze succession stage, plant survey with belt transect method was carried out in 1989 and 1995 at
Joongbu-highway cut-slopes.

The results could be summarized as follows ;

The mean plant coverage of cut-slope was 78.3%. Plant coverage of lower part area was higher
than that of upper part area. Pioneer herb species on cut-slope were Miscanthus spp., Arundinella
spp., Artemisia spp. etc., and pioneer woody species were Rubus crataegifolius, Robinia pseudo-
acacia, Puervaria thunbergiana, Pinus spp. etc. Also, among the introduced turf grasses, Eragrostis
curvula is the pioneer species. Due to short of maintenance works, Zoysia japonica which has been
planted by sodding work was found to decrease or diminish gradually. The ratio of pioneer stage
plants, domestic and introduced herb species, seems to decrease, while the ratio of woody species
which are advanced stage plants seems to increase.

Maintenance works are needed to management and monitoring of plant succession on cut-slope, and
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use of herb and woody species will be effective.

Kev words - Plant succession, highway cut-siope,

coverage
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Fig. 1. Location map of surveying plot on
Joongbu-highway
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Table 1. Slope condition of surveying plot in the pass of Joongbu-highway

. Loca- Slope Slope  Slope Hardness Moist.  Aci- .
No. Dtl ir;?_ tion length width gradient :eivt index content  dity R;ngg;:son
(km)  (m) (m) (%) (mm) (%) (pH)

Cl  Upper 40.2 18 100 65 w 11.6 2.4 6.8 Sod, Seed
C2  Upper 39.0 25 150 72 SW 8.2 10.3 6.8 Sod

C3  Upper 30.5 28 300 95 W 16.2 46.2 6.4 Seed

C4  Upper 25.7 37 250 85 w 9.8 36.2 6.7 Sod

C5 Down 18.5 33 250 90 NE 13.8 20.4 6.9 Seed

C6  Down 30.8 34 150 80 NE 11.8 26.1 6.7 Seed

C7  Down 32.4 45 150 65 NE 13.7 34.3 6.6 Sod(Block)
C8  Down 39.0 15 80 80 NE 11.0 26.5 6.8 Sod, Seed

* Sod : Block-sod pitching works, Seed :
Block : Latticed-block pitching works

Hydro-seeding measures,
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Table 2. Plant coverage(%) of surveyed plot in 1995
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Location Around Upper part Middle part Lower part Lower

area of slope of slope of slope terrace
Plant coverage(%) 87.7 78.2 7.5 69.8 67.0
Average 78.3

Table 3. Plant coverage(%) of each surveyed plot by revegetation measures and road direction in 1995

L . Revegetation measures” Direction
ocation Sod Seed Upper(C1~C4)  Lower(C5 - C3)
Around area 89.7 85.2 89.9 85.4
Upper part of slope 87.2 72.7 76.8 79.6
Middle part of slope 77.1:!82.3 79.3]71.4 78.3:178.1 76.7]77.9
Lower part of slope 82.5 62.3 79.3 77.3
Lower terrace 66.3 73.0 65.0 69.0

* Sod : Block-sod pitching works,

Seed : Hydro-seeding measures
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Table 4. Importance value of surveyed plants in 1989 and 1995

1989

Scientific name

1995

Life form Flowering

Upper Middle Lower Upper Middle Lower Around L Spr. Sum. Aut.

HERB SPECIES

Pteridium acquilinum var. latiusculum 1.42 H
Beckmannia syzigachne 0.70 Th

Festuca ovina 1.32 0.60 H R
Poa spp. 3.08 12,59 7.31 Ch i}
Leersia japonica 1.28 1.76 H
Muhlenbergia japonica 2.55  6.06 H
Arundinella hiria 0.92 1.69 22.12 27.65 6.7 5.37 H

Setaria viridis 2.38 149 1.39 1.7 Th B
Digitaria sanguinalis 0.35 Th .
Opiismenus undulatifolius 1.70 H

Miscanthus sinensis 3.91 1.50 2.18 17.73 0.45 5.02 7.43 Ch
Spodiopogon cotulifer 13.56 Ch J
Cymbopogon tortilis var. japomica 0.92 2.51 4.4 3.26 1.32 1.0 Ch )
Themeda triandva var. japonica 8.60 2.7 3.18 0.66 3.060 2.26 Ch
Commelina communis 0.45 1.65 .13 2.48 Th

Scilla scilloides 0.52 0.25 G z
Humulus japonicus 0.51 Th B
Rumex acetocella 0.79 H &
Persicaria perfoliata 2.54 Th y
Persicaria senticosa 0.40 Th D,
Persicaria hydropiper 3.20 043 2.5 0.61 Th »
Dianthus sinensis 1.04 1.32 0.39 Ch o
Pulsatilla koreana H <
Ranunculus sceleratusé 0.40 Th >
Capsella bursa-pastoris 0.24 Th [
Sedum sarmentosum 0.25 Ch o
Duchesnea chrysantha 1.60 Ch

Potentilla discolor 0.46 G

Potentilla fragarioides var. major 1.77 0.58 0.50 5.50 Ch
Sanguisorba officinalis 1.97 0.51 4.03 1.46 0.8 0.65 H D
Cassia mimosoides var. nomame 1.93 2.7 2.78 1.33 Th =
Lespedeza pilosa 0.70 Ch C
Kummerowia striata 2.52 2.45 0.39 Th i
Aeschynomene indica 0.85 3.19 Th 3
Phaseolus nippnenesis 0.40 0.64 0.42 0.37 Th D
Amphicarpaea edgeworthii var, trisperma 0.63 0.59 Th
Loitus corniculatus japonicus 0.28 Ch K
Trifolium repens 0.59 Ch _
Gevanium sibivicum 0.59 Ch
Acalypha australis 0.41 0.58 0.57 0.52 Th B
Phllanthus ussuriensis 0.46 Th =
Viola mandshurica 280 2.25 1.81 0.66 2.43 1.02 H

Qenotheva odorata 4,92 3.2 296 0.54 579 4.02 0.70 Th B
Lysimachia clethroides 0.57 H »
Geatiana scabra var. buergeri 0.44 H

Metaplexis japonica 1.30 H

Prunella vulgaris var. linacina 0.50 0.25 H

Mosla punctulata 1.05 . Th

Elsholtzia splendens 1.04 1.66 H

Isodon inflexus 0.41 H
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Table 4. Continue

1989 1995 Life form  Flowering
Upper Middle Lower Upper Middle Lower Around L Spr, Sum. Aut.

Scientific name

Plantago asiatica 0.63  0.48 H
Galium spurium 2.07 2.11 Th
Patrinia scabiosaefolia 1.66 0.61 H
Patrinia villosa 3.25 1.09 H
Adenophora triphylla var. japonica 0.54 G
Leibnitzia anandria 1.53  0.56 H
Ambrosia artemisiifolia var. elatior 0.41 0.92 Th J
Eupatorium chinense var. simplicfolium 0.99 0.73 Ch }
Solidago virga-aurea var. gigantea 0.37  0.60 Ch )
Aster koraiensis 1.7 H

Aster yomena 0.49 0.67 1.36 0.66 3.07  1.30 H

Aster ciliosus 0.86 H

Aster scaber 0.61 H

Aster associatus 1.30 0.97 H
Erigeron annuus 0.45 1.07 Th
Evrigervon canadensis 5.7 272 3.3 1.4 050 1.7 1.29 Th
Chrysanthemum zawadskii var. latilobum 2.43 0.9 0.8 1.72 Ch
Artemisia capillaris 2.39 5.60 8.37 3.73  4.82 1.09 Ch
Artemisia japonica 5.25 11.61 2.04 Ch
Avrtemisia keiskeana 1.59  0.62 1.65 Ch
Artemisia princeps var. orvientalis 4.58 4.48 598 1.32 5.67 283 1.71 Ch
Atractvlodes japonica 0.25 H
Cosmos bipinnatus 0.39 Th
Taraxacum officinale 0.46 0.25 Ch

Ixeris dentata (.46 Ch
Lactuca indica var. laciniata 1.83 2.82 3.81 0.77 Th
Youngia denticulata 1.33 Th
Youngia sonchifolia 0.89 (.64 7.91 Th
INTRODUCED SPECIES FOR REVEGETATION WORKS

Zoysia japonica 6.71 9.89 12.81 2.09 6.16 4.02 1.09 Ch
Agrostis palustris 1.27 0.58 1.83 3.30 H
Dacyiylis glomerata 0.52 0.28 Ch
Festuca arundinacea 1.69 3.01 1.04 1.83 4.92 Ch
Lolium pevenne 0.31 Th )
Eragrostis curvula 4.8 7.5 145 2.09 8.3 1.37 2.17 Ch
Lespedeza maximowiczii 2.87 0.82 N
Lespedeza bicolor 1.18 1.0 2.00 0.33 1.24 N
Lespedeza cuneata 2.04 271 242 1.23 2.33 1.060 0.78 N
WOODY SPECIES

Pinus rigida .05 L20 0.38 2.71 M

Pinus densiflora 1.48 2.77 0.90 M
Juniperus rigida 2.09 M
Populus tomentiglandulosa 2.22 M o
Salix koreensis 0.80 M o
Betula platyphylla var. japonica 3.22 M C
Alnus hirsuta 7.94 M o
Castanea crenata 0.92 M o
Quercus variabilis 0.67 1.75 6.55 M ¢
Quercus mongolica 4.95 M
Clematis trichotoma 0.80 N
Cocculus trilobus 0.49 N
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Table 4. Continue

1989

Scientific name

1995 Life form  Flowering

Upper Middle Lower Upper Middle Lower Around L Spr. Sum. Aut.
Lindera obtusiloba 2.21 N S
Rubus crataegifolius 0.42 8.28 4.67 1.19 17.54 N z
Rubus oldhamii 2.00 2.06 0.72 N O
Rosa maximowicziana 0.45 0.56 1.3 N ]
Pueraria thunbergiana 1.22 199 1.01 0.40 4.01 N Z
Robinia pseudo-acacia 1.86 0.5 257 143 2.00 3.32 M =
Amorpha fruticosa 1.45 N Z
Ailanthus altissima 0.40 M Z
Securinega suffruticosa 0.4 N O
Rhus chinensis 1.81 2.59 N O
Rhus verniciflua 2.70 M &
Acer palmatum 1.90 0.94 M O
Rhododendron mucronulatum 0.61 N O
Rhododendron schippenbachii 1.90 1.53 N O

* Life form(Dormancy form)

M : Mega and mesophanerophyte, N : Nanophanerphyte, Ch : Chamaephyte,
H : Hemicryptophyte, G : Grophyte, Th : Therophyte

g A Fol $HE she AL Holn Q)

a3 AlEA] AMEE al S 2= Creep-
ing redfescue(CRF, Agrostis palustris), Orchard
grass(0G, Dacytylis glomerata), Perennial rye-
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Festuca arundinacea), Weeping lovegrass
(WLG, Eragrostis curvula) 5o ZAtEigdcl,
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Table 5. Comparison of species diversity indicies on each part of slope

Site Indicies Species Maximum H Evenness Dominance

number diversity(H") (H' max) aJn -1
1989

Upper part 1.4251 1.9609 0.7268 0.2732

Middle part 1.2574 2.0274 0.6202 0.3798

Lower part 1.2373 2.0091 0.6158 0.3842
1995

Upper part 1.3902 2.3367 0.5950 0.4050

Middle part 1.0984 2.3820 0.4611 0.5389

Lower part 1.3719 2.2630 0.6062 0.3938

Around area 1.1149 1.7587 0.6339 0.3661

Table 6. Percent of plant coverage(%) of Zoysia japonica in 1989 and 1995(percent plant coverage : %)

. Plot C1 c2 3 ¢4 C C6 CT C8
Locationt
Upper(%) 22.27 4.14 - —— —— —— 1.23 0.25
1989  Middle 8.84 2.51 - 11.31 —— —— 1.72 0.25
Lower 5.89 1.96 - 57.43 - - 2.45 - -
Upper —— 21.21 —-- —— - - - 8.84
1995 Middle 19.44 9.42 — - —— —— -— 0.39 13.94
Lower = —= == = —— = 157 4.3
83.3) (18.3) (2.7 (92.9) (75.8) (67.9) (80.8) (84.6)
* () means total plant coverage of all species
Zo e vebdctz 3 HBEFE FA9D A of A AA AL ST AHEH
FAIe} Ak AHoe® Heg £AEg), HE, 1983 {TgERE %, 1986). ZAMRAL wl=

w3t FAEERE: dAHes EA ek
2 oolgded, 95dEele Y Eople AP
(2.2630~2.3820)5 vteblsich, Fo] A AbE
5 vetdle MEES BiEs 2rdACde ¢
¥t AlAel z7lel RalEe] 89de FAEe
0.6158~0.72682] W& wel AAAdLAR
woixq, AFF 8dFel 95udels=
0.3939~0.53842 #Hl2 Frishe 7oz ve

steh, o]t mabejabxlodo] WAL obd X3
Aqg Ao 24T Foly] W Zow
Ardd. =% Foerwst dez de
Pt SR b e %(0.5389)% vheh
of A% AlgRel g A%A FA Bt YR
Tog geksic,

3. BILTAOl EAE MAT AL

=3 Eye 483 YEN DR 27l M
21 Fol ARSI AT Aol A5
£3E E2EFS AL Bastn 244l FE

HE F 54 Aag FoBoly)Tel 23t
o i"d% zpeie) zh AR HBE&S K 6
A xje} ek,

Z71d e Eo]rlFHel s v o]4]
2| (Zoysia japonica)d] AN E&-2 19894
A= vy z24 EEsty Jded, 4 24

T2 FHe shreA= 11.31~57.43% & i+
=< HfulEE et
19951l Z=AbEl Azbell ofabw Abv]e] )5

£ C8 FAbFelldgt A Al =B x4
e A Al Bl go] Frlstgow, IlEr o
Al Z7bekge}, ey Cl~CT9 RAbfelAd e
D Zgo] FAsA Faslgdoes, C4 zAb
A ds] AgEEgur, C8 A+ AlEAQ
uigwe] §x|delrl pubEle] olxlzlA] A 2
Az et uh, e EAbTE 3zl
Huba ] grolxl, Ar)e] HE EAA ofE 5.
2BFY ArE7 218 Ao aaEich
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SRR e} 43 = 8

W=l 3
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Table 7. Vegetational changes of herb, woody species and introduced species for revegetation works

on each part of slope

1989 1995

Species Importance value No. of Importance value No. of

Upper Middle Lower  species Upper Middle Lower Around species

“Heb species  77.08  74.06  79.58 50°(79.4) 54.5 68.85 74.61 38.74 5265.8)

Introduced s.  **17.69 23.94  19.55 6 (9.5 9.33 21.18 15.38 5.01 A11.4)
Woody species 5.23  2.00 0.87 7(11.1D)  36.11 9.97 9.81 56.25 18(22.8)

* Unit area is 12m'(No. of Species)
** Introduced s. means seeded/planted species for revegetation works

Table 8. Comparison of the No. of species and o AS FE2 vl oF 36.11% HER =
individuals of each part of slope(Unit : ofzl wbwl H3}ZAle] H-E¥ Al Ado] AHFste=
No. /4m’) W2 9.33% % ARPE At Aoz FAbH
Site number g;:e}:igfs Ingzidgils gjq ek el e Z}od%jggi
| oPRRRs SEYRRER Y E FA2ERVE Al Moyt A Ao
1353 2 ek wd wwel SR 44% 589
Upper part 11.88 30.45 Pegucks o] $HHE Fgo] ow, w)
Middle part 11.11 35.42 gl A Ao] we] wE HMol® ZEIL xlqel4]
Lower part 11.00 a1 Askel Aol Sl syl AFHE AT ¥
1995 ol i g)th.
Upper part 4.31 72.38
Middle part 15.83 80.36 4. GEHSH HRBE0 B Y EEKC
Lower part 19.13 61.00 g4k
Around area 7.75 19.13 ZAMA vl 33 A Ao 7 9] A
W sf Ao Was #& 8ol A9 ),
s 2l gl Ao F4 w AYSHEE & drulgw ZEFes 199595 EAlel A
Toll 45k ek, ¥& 27 AL dehiz sleh, $sh s
196946l HAl 63%2) 3E 3wy 4 AR A4e Aoz Agence St

A4 =919 6£09.5%)7 I 508(79.4%)°1 & AFE el sk e A 28

2839 78(11.1%)¢ F¥e] Fdspqdcet, 28 o] AFFelM FH Rz el A&

3=
1995 el 2214 o2 Fglsle] Sl 9l AE £4L oF 2w AxE Z7Psieich. wbdA
o o F

= 229 vlgo] 65.8%% E74ddct ghast wjdd AR A oF 11.9F0AM 4.3F

gow, FHol F9 228%2 2v oA Frisk  elg w@d A4E By, o] Ade s A

b, wg rle] HaEabel WEW & 1989 SF E59) Wa =3, syel Ao HHH

oz pEoledAlwt, Fu AmElwel w5 chi AMEBE H(198)S A7AR} dAse

24 e N gaFsl AdAYstel et Ao e,

Zrher Aoz zapE e, FRAASE WAHeR 28T ole A%
oA EHA Qe AHSHEE vlasw wolw glom], 4w % oF 309 7HAlGel A

o) A5 mre) wgo] Fod, HyE A4 00 AAF2 Zobsksdch, 2RERS A%

2 2o ugo] $AT Aow Uyt wa BV, SR 25% sk 338 waod,

19959l s FU7 S Relas= A, A
M og HEfel Fle] Friste] ndwie] <t

A A G FRolA Hd 80 HAE At

2 m{)l' of) 5L rulo

nl
5

Zrsted onl, 23| A4, dhtelds A

Qstsol /b AEe wola ek, Moz He AN 2AEE Aeld AoE

njetE o] 9 alel] W FFelA 1995delE 4wl
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5. GIXHIEH 4o BBE 4

FZAxde] Al ALHHE EA ]
cb-&3 22 Raunkiaer® £iEREFI A A s
o, nE&ER AEN|ER(GFEHALL Ao &
g AL £FE 24 gl 258 AS &K
Joll A 2} 2},
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wm W

B 9t Dol 1AHe R wald Ay
o ARG AN WAR Y eogwe)
QA BHIKTS  Shebslz] Slahel 19894 %)

Z*PEH*‘ZM AR HelE S es 4 E 1995 el HEEEERE WP 24 EHY
';3414 AFE 2dol gt 19899del= Aste gt 7o)l gokd 5 )k,
== 6310} datglon, o5 Tha(Lddzg 1. gikeigddde] zlad Fgiste] Agste ale A
28.5%), Chi%‘(*li%‘, chd A 285, 27.0%)% EEe] MEEEES A, FH, &4 e
Hx%4, qg_ i%%, 27.0%)7F -2 A o2 ;A FAbEYled, SEFRZE AR
Asta glek, =ik R EMY) FE(NNE) b 7], ekAE, F, eridadte] o
&2 2tz 4, 8% 9 S%E ZEF o3 2144 Adsta 9l AR 2AE ),
el 27 RARk v 2. MALTH AFAe A48 AT e nzy
=3hgal AlFE 8de] A 1995 =4b F+2= Weeping lovegrass®l A &o] A4 3
g Ast A FHEeE 19202 Z7hskqdct. olovd, Huo]rlgel 2] H4x i
Aol A2 Th3(26.6%), Ch3(25.3%), H (Zoysia japonica)®l AB-HL view WiFEHE
3H(19.0%)8] &of vlgo] AARH e g 743y 7b ke A ok Aol A= AAHEA P
od, 2EMY, 10.1%)3% #EH(NH, 16.5% s, Adal el o9& st AW s ]},
o} vl-go} Frlsliz ZoE Hel HEFO A 3. WiulEwe HIHEEE vigd sy 2e
o FHAE Y g S ubi Zlo® ATtE Y}, E Zrlsle Ao zxAE e, hBEE
A A vlgale] 7 Ay EBEGRILE, Sl A di}. FAbE] gl e,
1976)% #43 A= & 10e4M e} ok, 2 9 HEvgwd 3 AMF P n§d
2j9] Holx AFEF(112.5-684.7)eF F&- zbaslglom, Tl o) ogg whel E R
(87.6-178.9)cll A F43] Frlshe 2oz B4 o Afulgo] Sttt
gloieh, et vlgd s R 79 1989434 4. Yitegd ZEAe £FAEd 2 49
A9 w5g HelxE Jehula ik, dhwe] A ZRF(CPINZE, AAER)Y 8§ A
o] ERHTH= 2ETY FElom Al o] sty o, ZRF(HERF, ZEF)Y Hdnlg
Zrell wheb Al Aol A= ol B $ A B oA ol ZF7islsdct. w3 BHE ¥4 HAx Ay
og P 7oz g TR FAE Frpsidod, e g
Table 9. Comparison of life form in 1989 and 1995
Life Form Th Ch G H N M Total
1989 18 17 2 17 6 3 63
(28.5) 27.0) (3.2 27.0) 9.5) 4.8)
1995 21 20 2 15 13 8 79
(26.6) (25.3) (2.5) (19.0) (16.5) (10.1)

() stands for the proportion of total species

Table 10. Plant succession index on each part of slope in 1989 and 1990

Location Upper part Middle part Lower part Around area
Year of slope of slope of slope
1989 112.5 87.6 80.4
1995 684.7 178.9 83.4 180.0




358

5.

L R A A

X

o B2
Ja

) ob
z

ol
—_
[ed

E_:{m

. Bk,

. BER - FEE B 1991,

HE] Aoz} A= AL
g tuetde] AgHoE
Qe BEEZE S A
SRl FAHE, duelX,
5 =3t 2

En’ikﬂ

I'nll

Wi
£
3

4

ol |o
4
2.

1

b

p
i
e
U oft
ot
J

34

>

18 Ale) ohg 2N FZ WL,
734-« % o vjgHe] A
HHL ahs|ojof s,
ozwzwur A Az
AU FEMBEELE £
gurel® F) R AL

o
_LJN

2 oox
O

51 B X R

. G EE. 1990 EBEIEE #kfbell AHEEe

TE HEA4EWe] mTH £F tHLEd
plalE MR #Y AR BEERSEE
18(2) - 45-55.

1991. #fbii£e] £Feol AR
2 gBERC] A HR BIE BE. A
SREH HBAH. pp.78.

. BB BEREk - AMRE . 1987, fEERRE

. B¥Ft. pp.170.

&), 1974, Belg. AalEsa}, pp.54s.

. WNBE - FXREE. 1982, SEANMS] RbH

ol W W, BEGERSEH 92 12-
18.

4 #A =38,
et F94%. pp.360.

BAE - R - FMER - FTEE - FEE.
1991, HRI BvoE Hkvede] e
gmoirel w3 HRE(l) - EERES - .
HBEEREEE 192) : 75-91.

Ry - HEGH - &drE. 1993, MoivlEwie
BkiEE BAY RN v HbTE
WEel M3 B, BEAREERE 82(4) 0 381~
395.

. BBAr. 1978, wiEHER. BERE. pp.267.
10.
11.

BE1FA. 1989, WA, #Lit. pp.310.
R - Sk - EHE. 1995, EBEREARL
2 9% HEAERAY M BIR. BEERE

12.
13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. EEDERR. 1991,

EEGER Diesde] HAESRRY WY AR

&5 23(2)  113-123.

ZFEEME, 1985, KtEMEE. #Lut. pp.990.
BEER AR, 1975, A& - BATE yﬁ—Ei
ey T3y s g stedel &
BIEERR RN, pp.40.

BEERAR. 1990, SUERAHEA BE A
WA Bz Fol) 2 JEEEHE =2
sb7le 71384, pp.250.

EEEE Y- Bt v
2E b ffE BT WE. BBEERL
it. pp.92.

BEERAR. 1995, FEEE P4y &
b8 5. MEGEMAR. pp.355.
TIE&E - (RRAE. 1976, HAEBHEREIHOD
DERETICHT AFAT R 2HRD
- EWEICO D ETORKE. BEXEBK
g 13:161-174.

TIERK - BATEX - (LARES - WEE—.
1986. #ED ) WOHEEBERIZMT 2 HREAY)
- BRI OB+ o) D) IS B 1T S KK
DEAEHB S IOV, BERKEBEEE

24 - 111 -128.

MLz, 1976, EERESIC L 5 BSEE DY
oo L - ERAHEHEERR 5 75-93.
HHEMEE. 1983, HEBRYEICO D EOREERB
BT B ERE. &R 47(1) ;- 46-51.
R LR E. 1979, BLEHOBANCHE
T 5 BRI, EBEILEZHE. p.184.
R EEE - TOBRER - BEAIEDC. 1979, ME
WE ) o ) EOKEAET & BERFEE(D) - @~

O M. 0B AARPREGFHCE 425
426.
ANERIE - THME - FAEMR, 1982, RHEM

k. BELHE. pp.218.
HAGHB OB KRRED - ERR LR HE.
1987, EMMLETREICHT 2 ATHRBRSE
#. pp.28.

Albert, E.E., C.D. William, R.H. Jimmy,
and C.R. Bell. 1974. Vascular Plant Sys—
tematics. Harper & Row. pp.891.

Carr, W.W. and T.M. Ballard. 1980. Hyd-
roseeding forest roadside in British Columbia
Hitchcock, A.S. 1950. Manual of the grasses

of the United States., U.S. Govemment



27.

28.

BENSEE 850)K.

Printing Office, Washington, D.C. pp.1051.
C.W.S. Van Kraayenoord, R.L. Hathaway.
1986. Plant Materials Handbook for Soil Con-
servation. Vol.l. Principles and Practices.

Water & Soil Miscellaneous. Wellington. 29.

1986. pp.296.
Tagawa, H. 1978. Seed fall and seedling re-

19964 9A 359

generation, in Kira, T., Ono, Y. and Hoso-
kawa, T.(eds.) "Biological Production in a
Warm-Temperate Evergreen Oak Forest of
Japan”. Univ. Tokyo Press, 32-46.

T. William Lambe. 1951. Soil Testing for
Engineers. John Wiley & Sons. New York.
p.165.



