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Fig. 1 Location of the research area and sites.

Table. 1 Description of landslide — damaged sites selected for the present study.

Site Years since Aspect Slope Size
number landsliding ) (mf)
3 42 S 42 438

9 6 N 42 499

10 42 N 41 259

23 42 E 45 203

30 6 S 43 387

33 42 S 46 506

35 42 S 46 625

40 about 60 NE 44 621

57 about 60 NE 43 494

60 about 60 SE 45 700
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Table. 2 Number of the invasion tree plants in the No 9 site.

Species No. %
Eurya japonica 224 50.6
Alnus sieboldiana 127 29.6
Rubus palmatus 30 6.8
Chamacyparis obtusa 17 3.8
Cryptmeria japonica 12 2.7
Lindera citriodora 11 2.5
Salix sieboldiana 4 0.9
Hydrangea scandens 3 0.7
Rubus sieboldii 2 0.5
Castanopsis cuspidata var. sieboldii 2 0.5
Camellia japonica 1 0.2
Fagara alianthoides 1 0.2
Quercus sessilifolia 1 0.2
Styrax japonica 1 0.2
? 3 0.7
Total 443 (14 sp.)

Table. 3 Number of the invasion tree plants in the No30 site.

Species No %
Eurya japonica 33 41.3
Cryptmeria japonica 22 27.5
Clerodendron trichotomum 8 10.0
Chamacyparis obtusa 4 5.0
Pinus thunbergii 4 5.0
Alnus sieboldiana 2 2.5
Rubus palmatus 2 2.5
Salix sieboldiana 2 2.5
Castanopsis cuspidata var. sieboldii 1 1.3
Lindera citriodora 1 1.3
Styrax japonica 1 1.3
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Table. 4 Number of the invasion tree plants in the No. 3 site.

Species No. %
Eurya japonica 469 4
Castanopsis cuspidata var. sieboldii 88
Ligustrum japonicum 59
Machilus thunbergii 59
Callicarpa mollis 50
Aucuba japonica 40
Symplocos lucida 39
Alnus sieboldiana 32
Ficus erectus 20
Pinus thunbergii 20
Styrax japonica 19
Quercus salicina 18
Cinnamomum japonicum 17
Quercus sessilifolia 15
Rhus succedanea 13
Distylium racemosum 12
Quercus myrsinaefolia 12
Camellia japonica 11

Skimmia japonica

Quercus acuta
Daphniphyllum macropodum
Machilus japonica

Neolitsea aciculata

Prunus jamasakura

Lindera citriodora

Mallotus japonicus
Sambucus racemosa

Lyonia elliptica

Machilus thunbergii var. stenophylla
Callicarpa japonica
Camellia sasanqua

Rubus palmatus

Vaccinium bracteatum
Cleyera japonica

Prunus spinulosa

Helwingia japonica

llex integra

Salix sieboldiana

Stauntonia hexaphylla
Albizzia julibrissin
Castanopsis cuspidata var. cuspidata
Hydrangea scandens

llex buergeri

Hlicium anisatum

Maesa japonica
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Table. 5 Number of the invasion tree plants in the NolO site.

Species No. %
Eurya japonica 272 43.2
Hydrangea scandens 91 4.4
Castanopsis cuspidata var. sieboldii 23 3.7
Lyonia elliptica 23 3.7
Machilus thunbergii 22 3.5
Ficus erectus 20 3.2
Prunus jamasakura 17 2.7
Hlicium anisatum 16 2.5
Ligustrum japonicum 16 2.5
Alnus sieboldiana 15 2.4
Skimmia japonica 15 2.4
Actinodaphne lancifolia 14 2.2
Cinnamomum japonicum 14 2.2
Quercus salicina 11 1.7
Aucuba japonica 8 1.3
Callicarpa mollis 8 1.3
Quercus acuta 8 1.3
Camellia japonica 6 1.0
Symplocos lucida 6 1.0
Lindera citriodora 4 0.6
Machilus thunbergii var. stenophylla 4 0.6
Pinus thunbergii 4 0.6
Rhus succedanea 3 0.5
Machilus japonica 2 0.3
Mallotus japonicus 2 0.3
Elaeagnus multifolia 1 0.2
Camellia sasanqua 1 0.2
Clethra barbinervis 1 0.2
Distylium racemosum 1 0.2
llex buergeri 1 0.2
Styrax japonica 1 0.2
Total 630 (31 sp.)
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Table. 6 Number of the invasion tree plants in the No23 site.

Species No. %
Eurya japonica 114 21
Castanopsis cuspidata var. sieboldii 65 12.
Machilus thunbergii 56 10.
Quercus salicina 46
Cinnamomum japonicum 23
Maesa japonica 23
Camellia japonica 19
Ligustrum japonicum 17
Callicarpa mollis 15
Daphniphyllum teijsmanni 15
Neolitsea aciculata 15
Ficus erectus 13
Hydrangea scandens 12
Lyonia elliptica 12
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Quercus myrsinaefolia
Quercus gilva

Alnus firma

llex buergeri
Daphniphyllum macropodum
Styrax japonica
Aucuba japonica

Pinus thunbergii
Quercus acuta

Quercus glauca

Rhus succedanea
Actinodaphne lancifolia
Chamacyparis obtusa
Cleyera japonica
Machilus thunbergii var. stenophylla
Skimmia japonica
Symplocos lancifolia
Alnus sieboldiana
Bladhia ientiginosa
Callicarpa japonica
Cinnamomum camphora
Cryptmeria japonica
Elaeagnus multifolia
Fatsia japonica

llex dimorphophylla
Hlicium anisatum
Machilus japonica
Mallotus japonicus
Meliosma rigida
Prunus jamasakura
Quercus sessilifolia

Zelkova serrata
9
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Table. 7 Number of the invasion tree plants in the No33 site.

Species No. %
Machilus thunbergii 293
Castanopsis cuspidata var. sieboldii 202 1
Eurya japonica 139 1
Quercus salicina 65
Quercus glauca 64
Callicarpa mollis 63
Cinnamomum japonicum 34
Ficus erectus 29
Pinus thunbergii 24
Quercus acuta 24
Camellia sasanqua 14
Alnus sieboldiana 13
Styrax japonica 13
Machilus japonica 10
Ligustrum japonicum 9
Machilus thunbergii var. stenophylla
Prunus jamasakura
Camellia japonica
Fatsia japonica

Aucuba japonica
Dendropanax trifidus
Quercus gilva

Rhus succedanea

Alnus firma

Skimmia japonica

llex chinensis

llex integra

Abies firma

Mallotus japonicus
Helwingia japonica
Hydrangea scandens
Lyonia elliptica

Ilex rotunda

Lindera citriodora
Maesa japonica
Cinnamomum camphora
Cleyera japonica
Cornus macrophylla
Daphniphyllum teijsmanni
Diospiros morrisiana
Hlicium anisatum
Neolitsea aciculata
Rapanea neriifolia
Stauntonia hexaphylla
Trochodendron aralioides
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Table. 8 Number of the invasion tree plants in the No35 site.

Species No. %
Eurya japonica 219 26.4
Castanopsis cuspidata var. sieboldii 147 17.7
Quercus salicina 40 4.8
Alnus sieboldiana 38 4.6
Distylium racemosum 34 4.1
Aucuba japonica 31 3.7
Ligustrum japonicum 29 3.5
Machilus thunbergii 26 3.1
Pinus thunbergii 19 2.3
Callicarpa japonica 18 2.2
Sambucus racemosa 18 2.2
Hlicium anisatum 15 1.8
Callicarpa mollis 14 1.7
Cinnamomum japonicum 13 1.6
Quercus acuta 13 1.6
Daphniphyllum macropodum 11 1.3
Machilus japonica 11 1.3
Camellia sasanqua 10 1.2
Styrax japonica 10 1.2
Alnus firma 8 1.0
Prunus jamasakura 8 1.0
Illex buergeri 7 0.8
Mallotus japonicus 7 0.8
Machilus thunbergii var. stenophylla 5 0.6
Neolitsea aciculata 5 0.6
Quercus myrsinaefolia 5 0.6
Camellia japonica 4 0.5
Hydrangea scandens 4 0.5
Symplocos lucida 4 0.5
llex integra 3 0.4
Rubus palmatus 3 0.4
Ficus erectus 2 0.2
Helwingia japonica 2 0.2
Lindera citriodora 2 0.2
Rhus succedanea 2 0.2
Skimmia japonica 2 0.2
Bladhia ientiginosa 1 0.1
Cleyera japonica 1 0.1
Daphniphyllum teijsmanni 1 0.1
Maesa japonica 1 0.1
Osmanthus heterophyllus 1 0.1
? 36 4.3
Total 830 (42 sp.)
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Table. 9 Number of the invasion tree plants in the No40 site.

Species No. %
Eurya japonica 450 25.
Hydrangea scandens 314 18.
Custanopsis cuspidata var. sieboldii 198 11.
Skimmia japonica 122
Callicarpa mollis 76
Quercus salicina 67
Machilus thunbergii 64
Ligustrum japonicum 60
Hllicium anisatum 31
Aucuba japonica 30
Ficus erectus 30
Quercus myrsinaefolia 24
Alnus sieboldiana 21
Cinnamomum japonicum 21
Neolitsea aciculata 21
Helwingia japonica 18
Quercus sessilifolia 18
Ilex buergeri 16
Camellia japonica 14
Cleyera japonica 14
Machilus japonica 12
Maesa japonica 11
Quercus acuta 10
Styrax japonica

Fatsia japonica

Castanopsis cuspidata var. cuspidata
Acer palmatum

Machilus thunbergii var. stenophylia
Vaccinium bracteatum

Viburnum japonicum

Daphniphyllum macropodum

Lyonia elliptica

Symplocos lucida

Svmplocos lancifolia

Mallotus japonicus

Prunus jamasakura

Prunus spinulosa

Quercus gilva

Zelkova serrata

Camellia sasanqua

Distylium racemosum

llex integra

Rhus succedanea

Elaeagnus multifolia

Quercus glauca
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Table. 10 Number of the invasion tree plants in the No57 site.

Species No. %
Eurya japonica 134 13.2
Castanopsis cuspidata var. sieboldii 117 11.5
Neolitsea aciculata 116 11.4
Aucuba japonica 71 7.0
Skimmia japonica 66 6.5
Machilus thunbergii 57 5.6
Hydrangea scandens 49 4.8
Cinnamomum japonicum 46 4.5
Callicarpa mollis 43 4.2
Hllicium anisatum 40 3.9
Quercus salicina 37 3.6
Ficus erectus 33 3.3
Ligustrum japonicum 27 2.7
Machilus thunbergii var. stenophylla 27 7
Quercus acuta 17
Machilus japonica 16
Daphniphyllum macropodum 15
Lyonia elliptica 10

Camellia japonica
Helwingia japonica
Alnus sieboldiana
Castanopsis cuspidata var. cuspidata
llex integra

Pinus thunbergii
Styrax japonica
Symplocos lancifolia
Cleyera japonica
Fatsia japonica

llex buergeri
Symplocos lucida
Vaccinium bracteatum
Quercus myrsinaefolia
Camellia sasanqua
Melia azedarach var. subtripinnata
Quercus sessilifolia
Distylium racemosum
Elaeagnus multifolia
Maesa japonica
Prunus jamasakura
Quercus gilva
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Table. 11 Number of the invasion tree plants in the No60 site.

Species No. %
Castanopsis cuspidata var. sieboldii 338 28.
Eurya japonica 188 16.
Quercus salicina 73
Machilus thunbergii 51
Callicarpa japonica 50
Ligustrum japonicum 38
Aucuba japonica 33
Hydrangea scandens 33
Quercus acuta 30
Alnus sieboldiana 25
Maesa japonica 24
Ficus erectus 22
Skimmia japonica 21
Distylium racemosum 20
Machilus japonica 20
Quercus myrsinaefolia 20
Symplocos lancifolia 16
Cinnamomum japonicum 12
Quercus gilva 11
Symplocos lucida 11
Neolitsea aciculata
Styrax japonica

Zelkova serrata
Daphniphyllum macropodum
Elaeagnus multifolia
Camellia japonica

Prunus jamasakura

llex integra

Cleyera japonica

llex buergeri

Alnus hirsuta var. sibirica
Fatsia japonica
Daphniphyllum teijsmanni
Helwingia japonica

Lllicium anisatum

Rhus succedanea

Camellia sasanqua
Castanea crenata
Castanopsis cuspidata var. cuspidata
Machilus thunbergii var. stenophylla
Lyonia elliptica

Mallotus japonicus

Pinus thunbergii

Stauntonia hexaphylla
Viburnum japonicum
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3. 2 BAKRKWAZEESA

ARIER 6 E45A L 72 AERNEN. 9 & No30IZ DWW TAARMAEDRAMER ZEKT 5 L FNFNFig.
2, 30XHTHbH, L& phENe 9 b FEEE X FENe.30 b AREM O F#FERIZE C DREAEPR AL TW
Bo FIFEITRIMEAEDRET, FOMBELZOMOERSIZIRD EKG L EDFFIIBNTEE
LTWa" 720, MEORBAPES Cho7-eEZLONL,



66

A B T BLER - #iSHE R

F ig. 2 Spatial distribution of the invasion plants on the No.9 site.

F ig. 3 Spatial distribution of the invasion plants on the No30 site.
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Fig. 4 Spatial distribution of the invasion plants on the No 3 site
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Fig. 5 Spatial distribution of the invasion plants on the Nol0 site
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Fig. 6 Spatial distribution of the invasion plants on the No23 site.
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Fig. 7 Spatial distribution of the invasion plants on the No33 site.
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Fig. 8 Spatial distribution of the invasion plants on the No35 site.
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Fig. 9 Spatial distribution of the invasion plants on the No40 site.
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Fig. 10 Spatial distribution of the invasion plants on the No57 site.
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Fig. 11 Spatial distribution of the invasion plants on the No60 site.
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Fig. 12 Age — Family structure of the invasion plants on the No.3 site.
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Fig. 13 Age — Family structure of the invasion plants on the Nol0 site.
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Fig. 14 Age — Family structure of the invasion plants on the Nu23 site.
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Fig. 15 Age — Family structure of the invasion plants on the No33 site.
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Fig. 16 Age — Family structure of the invasion plants on the No35 site.
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Fig. 17 Age — Family structure of the invasion plants on the No40 site.
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Fig. 18 Age — Family structure of the invasion plants on the No57 site.
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Fig. 19 Age — Family structure of the invasion plants on the No.60 site.

3. 4 KREMAOH)RE

DEDKERDP S, B X720 To  RIRIF O ARAREA IR RO424F, FI60EMIC, BA -
B - AR BEL LSO EBLTWA I LAVREEN L, Fig. 2013 BB % ORBE &
EAEE (BAEEY7 ) OGS OBRKTH L, Mh, ERITFERLG6, 42, HOOEHSTOL
RAERTOMEARTEE L ELQAFHETH Y, Ha, bldFNFNAEEZ2E N 3), H60%E (N
40) #%8 L 72 ARHE IZ A L T B RRHEY Q8 E % F v TR 228 - TRO 72 RS O F4 1L
AT o MBI OZEAI2E X OR60EMOERE, Thbb2nsoRIzEL L EEREr£ETEE 2
Tdve ZOMIZEINIE, FERZE, HOOEMICEREEIAEICEEL TV,

M SRR R R OB E S R, MEEICTER ALY, FAMAREBOBHEBIIOVWTHERL %
(Fig. 21), X, EMIIHIERG6, 42, H0FRFLTOFRAEMNEAOEH z ERMFHHETH D,
WAk a, bIIZFNZNAIERIE, HO0EFS L -HAERTIZAET L T L RAEY O/ AV TH
FATH o TRO 7B ORELRALE RT . FMICHROZA2E L CR60EB OFHE, $hbbEn
COHBIZEA L ERErRTLEZOND, EMEBEH a2 BEX6 FORATRRT AL, B
LML LTAEBAMO 7T HEY, BAMOLS X, FHNEI VA FIRENPETONL, $72
EREWHED T ARBERLFORETHET 2L, BALZEL L TEREDOY T =y 7 1, /IEARTED
AR, A XIFF, VFI, BAREDSAXIF Y, I¥<TF3, HHF, 74F, av7yF
RENETON L, BT L TV LIBIEAREIZIZ WV,



S B R Y 2 3310 F B REA O [l 15 E AR

03

JEALAE R

77

3r
o
g !
B i
5 .’- io
£y o
3 F' ;O
Z i :
E e !
' {
@ / =
Zz 1+ o ! !
w la !
[a] ] ' b
/ 7
IJ, ’I‘
” ’
O /I‘ '_4H
L / 1_/f./ 1 1

0
0 10 20 30 40 50 60
YEARS SINCE LANDSLIDING

Fig. 20 Temporal variation of density of the invasion tree plants

on the research sites.

0 501
z g o
3 ' .'
a 40t 70 /o
w I'l l’l

x K /

[ ! o /

2 - / /

9 30 'lll "l

w l’l "l

= Ja  J

Z 20 B ,” ’

B "’l 'I'

&.‘) ,'II' ,r"’l b

—_— - R4 l'

O 1 0 7 yd

L P 4"

o prd e

U’ f“" .l"'

== T

O | ] 1 i 1
0 10 20 30 40 50 60
YEARS SINCE LANDSLIDING

Fig. 21 Temporal variation of the invasion tree plant species

on the research sites.



78 WA FE TN OB - HEEE R

4. B ¥

AIFZeIE KB ARERESIZB T RN AHAOREEREZHES AT L2HN T -7, BIEE
Bk B L IE i S I A 2 #IR O BEERR - O i 5 108 Fr 2 ESE & L GEEL T, BAK
AWEDOHEY, NMEBLUHBREZRAE L, BONHEREILOLRDL)ITHS,

(1) BAEZ 6 FARB L-REREISIE A A NY L v TR AXNE D - 7205, BilERI2E DS X U860
FRERLZHERETRENSRZ AR, AT TARY T/ X% o7z, e HF I EOFES
HIZHE AT LT,

(2) HAEET: 6 FA%8 L7 RERE AT T 2 MAEO DAL RETBEEITIZED LT w7, Bk
Fp L HO0FFEME L - RERTE O BFZIIIIBEORE 2MEKEH VRO LNT, LLAEKW
D% oL Tz, $72, HOBERIBHROKE ZEAROEBIZL L oM L Tz,

(3) METR424E B L OHI60FEFEE L - RAERIICAEE T 241, KD HVHEI0EL T Th - 72,
FOEGEEAEL, VNFR, TR, A IROKREKEY TH L, AANRNY Iy Ty, sOv
VY, YW I EoREEEEREREICB W TRASE LR L,

(4) FRIEPR I BV TARAEOBEERTRE L BEIZEA - BKE - BB E ) KL 2475 BRIy 102458
LTwab,

51 B X ®

D FI % EEREACET AHAE (581 W) HHEY 7 A OAERII oW T, HAKERGE,
40, 458-466, 1958

2) KR ORBEHUEEAE A IOV TomIgE (552 ) SEHENNRIIC BT % 88 3 AR T o B LZ D
T, HAMNEZEE, 42, 395-405, 1960

3)  FIIGLER @ B ORE A O BHEAE, MR, 496, 23-26, 1983

4) Shimokawa, E. © A natural recovery process of vegetation on landslide scars and landslide
periodicity in forested drainage basins . Proc. Symp. Effects of Forest Land Use on Erosion

and Slope Stability, Hawai, 99-107, 1984.

Summary

This study aims to understand the natural revegetation process on shallow landslide scars.
The research area is located in the southern part of Kyushu, Japan, being underlain by deep
weathering granite in geology. Many shallow landslide scars have been forming for a long
period on the steep slopes of the research area. 10 sites of these scars were selected as the
research sites. The species, location, and tree age of the invasion plants on these sites were

carefully surveyed. The results are as follows
1. Alnus sieboldiana and Cryptmeria japonica were dominant at the 6 — year —old sites. Those species,
however, were few at both 42— year — old and 60— year —old sites, which were dominated
by Castanopsis cuspidata var. sieboldii and Machilus thunbergii. Eurya japonica dominated at all the sites.
2. The spatial distribution of the invasion plants at the 6 —year —old sites was dense near
the border of the landslide scar. At both 42— year —old and 60— year —old sites, the pioneer

plants were roughly distributed and the plants of below 10 years in age were dense around
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the pioneer plant stem and near the border of the landslide scars.

3. The invasion plants at both 42— year — old and 60— year —old sites were mostly below
10 years in age. Theaceae, Fagaceae and Lauraceae were mostly below 10 years in age. The oldest
individuals were Alnus sieboldiana, Pinus thunbergii and Prunus jamasakura, and so on.

4. Density and species of invasion tree plants on the landslide scars temporarily vary, depending

on invasion, and death of those tree plants.



