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Broad-leaved evergreen forests

in Central Japan in comparison with Eastern China

Vergleich zwischen immergrünen Laubwäldern

in Zentraljapan und Ostchina

by

Yongchang SONG

1. INTRODUCTION

China and Japan are closely related neighbours separated only by a channel.

There are only 460 miles between the two big cities Shanghai and

Nagasaki. The lands of the two countries were connected in the ancient

geological era until the end of the Tertiary. Then the rising of the sea

level separated the islands of Japan from the mainland. The intimate
interrelationship of the flora of China and Japan has been confirmed by

many scientists (MAEKAWA 1974, CHENG 1984). However, the similarities of
the vegetation, although discussed in many papers and books, were not

yet demonstrated in detail. During 1984, I was very glad to have the op-
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portunity to take part in the International Excursion on Vegetation
through Japan. This excursion was especially organized by the International

Society for Vegetation Science, the Commitee of the International
Phytogeographical Excurions, and the Ecological Society of Japan. We

were in central Japan from August 1st to 16th, and went over most of
central Honshu. We saw not only all kinds of natural vegetations spreading

over coastal to mountainous regions, but also the artificial forests
throughout the urban, industrial, rural and highway areas of central
Japan. The excursion was very impressive. It provided sufficient information

for me to take a comparison between the broad-leaved evergreen forest

of eastern China and central Japan, and to explore the relationship
of the vegetations of the two countries.
I would like to thank Prof. Miyawaki and his colleagues once more for
the warm reception and considerate organization.

2. COMPARISON OF SEVERAL SAMPLE PLOTS OF BROAD-LEAVED EVERGREEN FOREST

IN CHINA AND JAPAN

The broad-leaved evergreen forest is the zonal vegetation in central
Japan, or is referred to the climatic climax. However, very few natural
stands still survive, most of them were destroyed under the long-term
human influence. We visited several especially protected renewed stands

round the temples or shrines, e.g. Gokoku-Jinjya Shinto Shrine in Shizuoka,

Kunozan Toshogu Shinto Shrine in Shizuoko, Tairyuji Temple on Mt.

Futatabi in Kobe, and Kasuga Shrine in Nara. These broad-leaved
evergreen forest stands are distributed over the foot hills or slopes with
well-drained soil at an altitude below 400 m. The communities are well
developed with joined crowns, the continuous ball-shaped crowns give a

wavy appearance, the typical physionomy of broad-leaved evergreen
forests. The communities are composed in general of four layers, i.e. two

tree layers, one shrub layer, and one herb layer. The first tree layer
is 12-20 m high and has 80-90% of coverage, while the second one is 8-
10 m high and has 20-60% coverage. The shrub layer, about 4 m, 40-80%

coverage, and the herb layer 0.8 m and 20-70% coverage. Table 1 shows

the data collected from the five plots and Fig. 1 shows the location of
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Fig. 1. The localities of the relevés in eastern China and central Japan

Abb. 1. Aufnahmeorte in Ostchina und Zentraljapan

1. Shanghai, 2. and 3. Hangzhou; 4. Ningbo, 5. and 6. Longtangshan,
Changhua County, 7. Maoshan, Longquan County, 8. Wuyanling, Taishun

County
Encircled numbers: 1. Enoshima Island, 2. Fujy City, 3. and 4. Shizuoka,
5. Kobe.
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these plots. These plots are concerned with two main types of broad-

leaved evergreen forest in central Japan, i.e. Machilus thunbergii,
Castanopsis cuspidata var. sieboldii forests, and evergreen oak (Cyclobala-

nopsis) forests. The former largely spreads over the gentle slopes of
the foot-hills in the coastal areas and alluvial plains, where the layer
of the soil is rather thick and the habitat is of the intermediate form.
The dominant species of tree layer is Machilus thunbergii or Castanopsis

cuspidata var. sieboldii. Alternatively, the two species will live
together in different ratios. The latter, most of evergreen oak forests,
is largely in the inland area, while the dominant species composing the
communities are Cyclobalanopsis spp., Castanopsis cuspidata, etc. (FUJIWARA

1981, MIYAWAKI 1979, 1980, 1984a, 1985, NUMATA 1974, NUMATA et al.
1972). Three of the plots, Polysticho-Perseetum thunbergii in Enoshima,

Ardisio-Castanopsietum sieboldii in Fuji City, and Symploco glaucae -
Castanopsietum sieboldii at the Kunozan Toshogu Shinto Shrine are of the

type of Machilus thunbergii forest and Castanopsis cuspidata var.
sieboldii forest. While the other two, Quercus (Cyclobalanopsis) myrsinae-
foliae forest at the Gokoku Jinjya Shinto Shrine and Photinio-Castanopsietum

cuspidatae at the Tairyuji Tmeple Mt. Futatabi are of the type
of inland evergreen oak forest.
Table 1 shows that the broad-leaved evergreen forest in central Japan

consists of 24-28 species in an area of 400 m*. The dominant species of
the tree layer are mainly evergreen species of Cyclobalanopsis, Machilus,

Cinnamomum, however, Elaeocarpus and some deciduous trees are
sometimes seen. The shrub layer consists of many species from Camellia,
Eurya, Aucuba, Fatsia and Maesa. Species of ferns, Liliaceae, Cyperaceae
and Myrsinaceae are frequent in the herb layer. The common lianas are

Kadsura, Trachelospermum and Hedera. According to the data of these five
plots the vascular plants involved with the broad-leaved evergreen
forests are of 108 species, 54 families, and 84 genera. There are six
families, eight genera, eleven species of ferns, as well as two families,
two genera, and two species of Gymnosperms.

In order to compare the broad-leaved evergreen forests in eastern China

with the central Japanese ones, we selected eight relevés in eastern
China (Shanghai, Hangzhou, Ningbo, Changhua, Longquan and Taishun (see

Fig. 1 and Table 2) and represent the various types of broad-leaved

evergreen forests, spreading over different hills and mountains both in
latitude and altitude. Some of them are close to the coast and the



201 -

Table 1. Record of vegetation in central Japan
Tab. 1. Vegetationsaufnahmen in Zentral japan

Running No. 1 2 3 4 5

Locality of plots E N F U K U s a K 0

Size of platt» 1 100 400 600 400 225

Altitude (¦) 45 185 180 - 400

Aspect of slope!*! - SE - SE NE10

Degree of sloped L 20 - 23 27

Height of tree layer-l (¦) 12 13 20 20 20

Cover of tree Uyer-1 ll) 80 80 ao 90 80

Height of tree Uyer-2 a a 12 a 12

Cover of tree Uyer-2 40 20 40 10 40

Height of shrub Uyer-1 3 4 5 3.5 ó

Cover of shrub Uyer-1 70 40 40 80 40

Height of shrub Uyer-2 - - - - 2

Cover of shrub Uyer-2 - - - - 80

Height of herb Uyer 0.5 0.3 0.3 0.4 0.5
Cover of herb Uyer 40 20 40 40 70

Nuiher of species 24 29 35 40 48

Machilus (Persea) thunbergii 4

Hedera rhoibea (LI*
Kadsura japonica (L)

Castanopsis cuspidata var.sieboldii
Cinnaioiui japonicui
Elaeocarpus sylvestris var.ellipticus
Quercus acuta

Actinodaphe Uncifolia
Fagara ailanthoides
Cryptoiena iapomca(lv'ult.)
Carpinus laxiflora
Quercus ICydobalanopsi si lyrsinaefolia
Castanopsis cuspidata
Ilex rotunda

Zelkova serrata
Cinnaioiut catphora

12

Caielha japonica 2

Machilus thunbergii 1

Neolitsea sericea 1

Ficus erecta 1

Horns boibyns
Clerodendron trichotoiui
Hedera rhoibea (L)

Akebia quinata (Ll

Castanopsis cuspidata var.sieboldii
Kadsura japonica ÌLI

QuercuslCydobaUnopsis! glauca

Syiplocos glauca

Dendropanax trifidus
Cinnaioiut japomcui
Cleyera japonica
Ilex crenata

4 3.2
1

4.3

1.1

1.1

+

1.1

?.2

1.1
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S

Fagara ailanthoides
Carpinus laxiflora
Ilex integra
Kalopanax pictus
Ligustrut .iaponicui
Uisteru floribunda (Ll

Trachelosperui asiaticui (Ll

Lenaphyllui ncrophyllui (L)

Quercus ivrstnaefolia

Hachilus thunbergii

Catella japonica

Dendropanax trifidus

Aucuba japonica

Cinnaioiut japonicui

Fatsia japonica
Kadsura japonica
Euonytus japomcus
Ficus erecta
Cocculus orbicuUtus
Neolitsea sericea

Eurya japonica

Thea(catellia) sinensis
Pleioblastus chino

Quercus glauca

Castanopsis cuspidana var.sieboldii

HelMingia japonica
Cleyera japonica
Osianthus heterophyllus
Ilex rotunda

Ligustrut japonicui

Deutzia scabra

Elaeocarpus sylvestris var.
ellipticus

Nyrsine seguimi
Daphmphyllui teijsianm
Podocarpus lacrophyllus
Ternstroena gytnanthera
Quercus salicina
Elaeagnus glabra

1.1

1.1

1.1

1.1

1.1

r

* 1.2

i.i
1.1

1 J

+ *

2.3

4.4 2.2 2.3 1.2

2.2

1.2

1.2 1.2 * 1.2
1 1

*.l 1.1 1.2

1 • 1

(L) t i
1 7

f 1.2 t.2
(L) t

t
2.2

t.2 3.4

1.7

1.2

t.l

1.2 4.4

*

2.3

1.1

1.1

7.7

ii *

*

*

*

*

+

3.4

t j

* + 1.2

t 1

1.2

t

1,2

2.3

t.2
t

1 7

*

t
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Maesa japonica
ParthenonSSU5 tricuspidata IL!

Dioscorea tokoro (L)

Hex integra
viburnui dtlatatut
Cmnaiotui caiphora
Euonyius oxyphyl lus

Actinodaphne lancifolu
Acer paltatui
Cleyera japonica
Rhus sylvestris
Elaeagnus pungens
Viburnui erosui
Hex pedunculosa

Callicarpa japonica
Siilax china (L)

Michel ta coipressa
ChloranthusiSarcandra) glaber
Trachelospertui asiaticui

var.interiediut
Dendropanax trifidus
Rhododendron lacrosepalui
Aristolochia kaetpferi
Eriobotrya japonica

1.1

Piper kadzura

Machilus thunbergii
Catellia japonica
Fatsia japonica
Hedera rhoibea

Liriope platyphylla
Trachelospertui asiaticui

var.interiediut
Dioscorea tokoro
Qphiopogon jaburan

Dtsporut sessile
Akebia quinata
Celtis sinensis var.japonica
Pittosporut tobira
Ophiopogoi japonicus

var.caespitosus
Dryopteris bissetiana
Dryopteris erytheosoea
Thea sinensis
Qphiopogon ohan
Kadzura japonica
Aucuba japonica
Damacanthus indicus
Carex conica

Cytbidiui goeringn
Ardisia japonica
Ardisi a crenata

Qphiopogon planiscapus

(L) 3.4

(L)

(L)

ILI

(LI t.2

iL)
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Table 1 (continued)

Arachniodes aristata
Ardisia pusilla
Parthenocissus tricuspidata (L)

Arisaeia urashiia
Quercus acuta

Quercus glauca
Stilai china
Viburnui erosui
Pertya scandens

Stauntonia hexaphylla (L)

Qplisienus undulatifolius
var.japonicus

Vacciniui stall ii
var.glabrui

Dryopteris pacifica
Akebia trifoliata (LI

Hydrangea hirta
Arundinaria pygtaea

var.glabra
Polygonatat lasianthui
Euonytus alatus f.ciliato-dentatus
Carex lanceolata

Tripterosperiui japonicui
Quercus lyrsinaefolia
Hichelia compressa

Kicrolepia targinata
Arachniodes aiabilis
Qphiopogon japonicus
Liparis nervosa
Rubus buergen
Diplaziui subsinuatui

Polystichui polyblepharui
Elaeagnus glabra
Gleichenia japonica
Hex crenata

Thelypteris glanduligera
Trachycarpus fortunei

3.3

2.2

1.1

1.1

Locality and researcher:
No. 1: Polysticho-Perseetum thunbergii), Enishima Island.

MIYAWAKI et al. 1984: Vegetation der Insel Enoshima.
No. 2: Ardisio-Castanopsietum sieboldii, Fuji City.

NAKAMURA 1984
No. 3: Symploco glaucae - Castanopsietum sieboldii. Kunozan, Pref.

zuoka.
KONTA and MASUZAWA 1984.

No. 4: Quercus myrsinaefolia-forest. Gokoku-Jinjya, Pref. Shizuoka.
KONTA and MASUZAWA 1984

No. 5: Photinio-Castanopsietum cuspidatae. Mt. Futatabi, Kobe.
NAKANISHI 1984

Shi-
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Table 2. Record of vegetation in eastern China
Tab. 2. Vegetationsaufnahmen Ostchinas

Sunning No.

Locality of plots
Size of plotii I

Altitude ii)
Aspect of slope!9)
Degree of slopei°>

Height of tree Uyer-1 it)
Cover of tree layer-! it)
Height of tree layer-2ii,'
Cover of tree layer-2 il)
Height of tree layer-3
Cover of tree layer-3
Height of shrub layer
Cover of shrub layer
Height of herb Uyer
Cover of herb layer
Nutber of Species

1 i 3 4 5 4 7 8

S H H Z H Z N B L T S C M S N y

400 400 400 400 400 400 225 400

40 145 120 210 825 750 1045 910

- SE20 NN SE3Û NN35 SE30 NE45 NW20

- 24 30 30 45 32 43 45

12-15 20-30 14-22 17-23 11-21 10-15 15-20 14-24

70 35 35 40 40 40 75 40

8-10 7-12 4-10 9-13 4-9 4-10 5-4 10-15

20 40 30 50 30 70 5 40

5-4 3-5 - 4-3 - - - 4-9

10 20 - 5 - - - 40

1.5-3.5 0.5-1.5 0.5-2.0 1-2 0.5-2.5 1-5 2-4 1-3.
45 30 20 25 40 5 80 40

(1 0.5 0.5 m >t 0.3 0.3 (1

35 50 15 25 30 70 5 20

14 72 2"! 41 39 54 33 74

Machilus thunbergii 41

Cinnaioaut japonicui 11

Ligustrus sinense 8

Pvrus calleryana 7

Na!lotus japonicus 4

Ultus parvifolia 4

Pitlosporu« tobira 1

Liquidaibar foraosana

Cyclobalanopsis ivrsinaefolia
Phyiiostachys pubescens
Quercus acutissua
Cinnaioiut catphora
Schisa superba

Hex purpurea
Cvclobalanopsis glauca

Dalbergia hupeana

Clerodendron cyrtophyllu«
Castanopsis carlesil
Castanopsis sclerophylla
Lithocarpus glaber
Osienthus aarginatus
Prunus spinulosa
Cinnaioiut pedunculatua
Syaplocos stellari;
Neolitsea aurata var.chekiangensis
Csatanopsis fargesii
Lithocarpus henryi
Celtis biondii
Styrax suberifolia
Eurva auricata
Cyclobalanopsis gracilis
Rhododendron latoucheae
Eurva nitida

4 18

11

7 12

1
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Table 2 (continued)
Toxicodendron succedanei;«

Nyssa sinensis
Ilex rotunda
Quercus glanduliferatQ.serrata)
Acanthopanax evodiaefolius
Carpinus fargesii
Pieris polita
Rhododendron ovatut
Ilex Nilsonii
Cstanopsis eyrei
Fagus longipetiolata
Cleyera japonica
Vacciniua sprengelii
Vacciniua bracteatua
Picrasia guassioides
Halesia aacgregorii
Sorbus dunniit?)
Pterostyrax coryabosa
Itea chinensis var.oblonga
Hex sp.
Elaeocarpus japonicus
Ilex elaerrilliana
Eurya rubiginosa var.attenuata
Daphmphyllua oldhaat

Schoepfia jasainodora
Cyclobalanopsis nubiua

Fokienia hodginsii
Cyclobalanopsis stenardiana

Syiplocos anotala
Photinia glabra
Dendropanax dentiger
Cstanopsis tibetana
Lithocarpus hancei

Choerospondias axillaris
Litsea elongata
Sloanea sinensis

Castanopsis laaontii
Rhododendron chaapionii
Rhododendron aaresu
Dendrobanthaaia angustata
Caaellia cuspidata
Rhaphiolepis indica
Hovenia dulcis
Acer oliverianui
Nachilus leptophylla
Alniphyllua fortunei
Photinia beauverdiana var.lofau.
Prunus phaeosticta
Lithocarpus polystachya
Myrica rubra
Neliosaa oldhaai var.sinensis

S

Nachilus thunbergii
Phyllastachys congesta
Eurya eaarginata

3.

5,

22.

5.:
4.
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Table 2 (continued)

Hailotus japonicus 18. 2

Euonyaus japonicus 5 1

Ardisia japonica 8.3 0 ä 4 3

Clerodendron cyrtophyllua 7.7

Indocalaius tessellatus 7.4 2 7

Cinnaaoaui catphora 4.4 0 3

Cyclobalanopsis ayrsinaefolia 4.3 4 9

Serissa foetida 4.1

Phyllostachys glauca 5.4

Schiaa superba 4.4 0 4 7 9 5 3 3 5 2 9 1.

Pleiblastus aaarus 3.5

Prema ticrophylla 3.4

Dalbergia hupeana 3.3 1.

Datnacanthus indicus 3.1

Callicarpa bodinieri 2.4

Rhododendron ovatut 0 4 2 4 1 t.l 1.

Quercus acutissima

Liquidaibar foriosana 0.

Styrax japonica
Slochidion puberui
Lindera glauca
Toxicodendron sylvestre 0 a

Elaeagnus pungens

Syzygiut buxifoliua 12 i 2 1 2 1

Gardenia jasainoides 0.9

Lespedeza bicolor 0.3

Eurya japonica 0.8
Rubus hirsutus 0.4

Diospyros kaki 0.4

Celtis tetrandra subsp.sinensis 0.4
Acer buergerianui 0.4 1 0

Aralia chinensis 0.4

Cyclobalanopsis glauca 0.5 3 8 3 4 7

Syaplocos caudatalS.prunifalial 0.5 i 0 i 2 1.

Vacciniua bracteatui 0.5 1.

Vacciniui sprengelii 0.5
Maesa japonica 0.5 21 1 i 8 T 9 1.

Caiellia sinensis 0.3

Euscaphis japonica 0.3
Rubus corchorifolius 0.3

Indigofera tinctoria 0.3

Aphananthe aspera 0.3

Castanopsis sclerophylla 0.3
Rhus chinensis 0.3

Castanea seguinii 0.3

Pistacia chinensis 0.3
Ilex purpurea 0.3

Neolitsea aurata var.chekiangensis 21 3 1 4 i 7 0

Eurya nitida 15 4 11 1 4

Castanopsis cadesti 10 i
Prunus spinulos -i 0 3 5

Phoebe shearen i .0

Lithocarpus glaber 0 4 1 4

Cinnaaoaui pedunculatua 0 .4 t 13 3 4

Osaanthus aarginatus 0 4
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Elaeagnus uibelUta
Caiellia cuspidata
Litsea coreana var.sinensis
Syaplocos setchuensis

Loropetalua chinensis
Caaellia fraterna
Castanopsis fargesii
Eurya luricata
Ardisia crenata
Neliosia rigida
Hex ml sonn
EUeocarpus glabripelatus
Eurya rubiginosa var.attenuata
Acer oliverianui
Litsea elongata

Tricalysis dubia

[lex buergeri
Rhaphiolepis indica
Syiplocos glauca

Syiplocos stellari;
Cunmnghatia lanceolata

Styrax suberifolia
Cinnaioiut subaveniui

Lithocarpus henryi
Daphniphyllui oldhaai

Syaplocos anoaala

Syaplocos lancifolia
Cyclobalanopsis gracilis
Toxicodendron succedaneua

Acanthopanax evodiaefolia
Ilex rotunda
Rhododendron latoucheae

Carpinus fargesii
Pieris polita
Beli osta tvriantha
Dendronpanax dentiger
Sapiua japonicua
Rubus hupehensis

Pittosporua illicioides
Stachyurus chinensis
Polygala an 1 lata
Neliosia flexuosa

Corylopsis sinensis
Itea chinensis var.oblonga
Castanopsis eyrei
Thysanospertut dl ffusui
Halesia »acgregorii
EUeocarpus japonicus
Rhododendron siisii
Fokiema hodginsn
Photinia glabra
Erythroxylui kunthianui
Lasianthus lancilubus
Fagus longipetiolata
Fraxinus chinensis

0.4
(t)
(t)
(tl
it)

.5 1.
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Table 2 (continued)
Caaellia oleifera
Lindera erythrocarpa
Castanopsis tibetana
Sloanea sinensis
Cyclobalanopsis nubiut
Castanopsis laaontii
Hex trifolia
Photinia beauverdiana

Lindera strychnifolia
Caiellia chekiang-oleosa
Lasianthus chinensis
Viburnua syapodiale
Rhododendron chaipionae
Adinandra glischrolota
Machilus leptophylla
Bredis sinensis

Lithocarpus polystachya
Dendrobanthaaia angustata
Lithocarpus hancei

Cinnaaoaua appelianua
Hydrangea paniculata
Acer davidii
Sarcandra glabra
llliciua lanceolatua
Hex oldhaai

Almphyllua fortunei

14.

2.1

Phytolacca aaericana
Gal lui bungei

Solanut lyratut
Seiiaquilegia adoxoides

Dryopteris chaapionn
Lophaterui gracile
Poa sphondylodes
Aster ageratoides
Carex sp.l.
Arachniodes atabilis
Pteridiua aquilinua
Polygonui sp.
Oldenlandia auricularia
Arthraxon hispidus
Achyranthes bidentata
Scutellaria indica
Carex sp.2.

Lysiiachia christanae
Ainsliaea fragrans
Coaaelina coiiunis
Arisaeaa heterophyllua
Ophiopogon japonicus
Desaodiua oxyphyl lu«

Ateaisia anoaala

Antenoron filiforae
Cardatine lyrata
Liriope graimifolia
Oplisienus undulatifoiius

.3 4.

.2 5.
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Table 2 (continued)
Hoodaardia japonica
Hicriopteris glauca
Arachniodes pseudo-anstata
Cyrtotiut balansae

Miscanthus sinensis
Rubus buergen
Alpima japonica
Lactuca sororia var. pihpes
Rhus chinensis
Liquidaadar foraosana

Colysis elliptica
Parathelypteris gianduligera
Viola sp,

Hicriopteris laevissiaa
Dryopteris decipens

Lycopodiua serratua

Plagiogyria dannn

Selaginella loellendorfii
Arachniodes aaoena

Dryopteris fuscipes
Dryopteris sp.
Archniodes siaplicior
Lepisorus obscure-venulosus

Aspleniua sarei 111

Plagiogyria stenopters
Plagiogyria euphiebia
Carex cruciata
Plagiogyria distinctissiia
Rubus pacificus var.nmgpoensis
Polygonatua cyrtoneaa

Pyrrosia sheareri
Paris polyphylla
Elatosteaa ste»ardii
Phyüagathis cavaleriei

19.

45.

35.0

22..

13.

L

Sailax china
Nucuna paohwashamca

Trachelosperaun lastinoides
Millettia reticulata
Parthenosissus tricuspidata
Ficus puai 1â

Dioscorea sp.
Ficus sartentosa var.henry.
Paeden a scandens

Holboellia coriacea
Euonyaus radicans
Stauntonia leucantha
Lonicera aacrantha

Sailax ansanensis
Aapelopsis cantoniensis
Kadsura longipedunculata
Hedera nepalensis var.sinensis
Actimda chinensis
Stauntonia dudouxu

21.3 1.0

3.5

1.1
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Table 2 (continued)

Sailax sieboldii
Honnda uibellata
Paederia scandens var.tomentosa

Lysionotus pauciflorus
Viti s sp.

Thysanospenua diffusui
Sailax glabra
Sailax ovalifolia
Sargentodoxa cuneate

Akebia trifoliata
Zanthoxylua cuspidatui
Celastrus chingii
Dalbergia hancei

Locali
No. 1:

No. 2:

No. 3:

NO. 4:

NO. 5:

No. 6:

No. 7:

No. 8:

ty and researcher:
Machilus thunbergii-forest in Jingshan island, Shanghai.
ZHOU 1984
Cyclobalanopssis myrsinaefolia-forest in Lingyin Tempie, Hang-
zhou. CHEN 1965
Castanopsis carlesii-forest in Yunqi Tempie, Hangzhou.
SONG 1962, not published)
Castanopsis fargesii-forest in Tiantong Tempie, Ningbo.
SONG et al. 1985, not published
Cyclobalanopsis gracilis-forest in Longtangshan, Changhua County.
CHEN and SONG 1965
Castanopsis eyrei, Schima superba-forest in Longtangshan, Changhua

County
SONG et al. 196 3, not published
Castanopsis tibetana-forest in Maoshan, Longquan.
SONG et al. 1964 (not published)
Castanopsis lamontii-forest in Wuyanling, Taishun.
SONG et al. 1982.

* Coverage abundance scale after Braun-Blanquet
** relative importance value
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others are inland. The communities of these eight plots are categorized
by the dominant species into Machilus thunbergii-forest, Cyclobalanopsis

myrsinaefolia-forest, Castanopsis carlesii-forest, Castanopsis fargesii-
forest, Cyclobalanopsis lamontii-forest, and Castanopsis tibetane-for-
est.
The apparent similarities of broad-leaved evergreen forests between

central Japan and eastern China are shown in Tables 1 and 2. The communities

mostly consist of two tree layers, one shrub layer, and one herb

layer. However, the typical mature broad-leaved evergreen forest in
eastern China has five layers. There are three tree layers, the height
of the first layer is 20-25 m, 40% coverage, the second 8-15 m, 50%

coverage, and the third 4-7 m, 40% coverage. The height of the shrub layer
is only 2-3 m, coverage around 30%, and the herb layer is about 1 m high
and sparse, coverage around 10%.

The major constituent species for the tree layers of the broad-leaved

evergreen forests in eastern China are species of Fagaceae, Lauraceae

and Theaceae, while species of Lauraceae, Theaceae, Symplocaceae, and

Ericaceae are the major ones for the shrub layer. Species from Pterido-
phyta, Cyperaceae, Liliaceae, Myrsinaceae are the dominants of the herb

layer. Obviously, the constituent families of broad-leaved evergreen
forests in eastern China and central Japan are very alike, especially
the dominant families are identical. Furthermore, many identical or
corresponding species could be found in the regions compared. The identical
species are as follows:

Cyclobalanopsis (Quercus) glauca Measa japonica
C. marsinaefolia Ardisia japonica
Cinnamomum camphora A. crenata
C. japonicum Damnacanthus indicus
Machilus (Persea) thunbergii Akebia trifoliata
Toxicodendron (Rhus) sylvestre Smilax china
Ilex rotunda Rubus buergeri
Elaeagnus pungens Sarcandra (Chloranthus) glabra
Pittospermum tobira Parthenocissus tricuspidata
Camellia (Thea) sinensis Arachniodes amabilis
Cleyera japonica Ophiopogon japonicus
Eurya japonica etc.
Symplocos glauca

The following list shows the corresponding species:
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Eastern China

Castanopsis carlesii
Cyclobalanopsis gracilis
Camellia fraterna
Neolitsea aurata var. chekiangensis

Ligustrum lucidum
Dendropanax dentiger
Daphniphyllum oldhami
Stauntonia duclouxii
Ficus beecheyana
Trachelospermum jasminoides
Hedera nepalensis var. sinensis
etc.

Central Japan

C. cuspidata var. sieboldii
Quercus (Cyclobalanopsis) acuta
Camellia japonica
Neolitsea sericea (also found in
Shanghai
Ligustrum japonicum
Dendropanax trifidus
Daphniphyllum teijsmannii
Stauntonia hexaphylla
Ficus erecta
T. asiaticum var. intermedium
Hedera rhombea

Thus it can be seen that the floristic composition of the broad-leaved

evergreen forest in the two regions also has an evident resemblance.

Many communities also interrelate, such as the Machilus thunbergii-for-
est of Jinshan Island in Shanghai and Machilus thunbergii-forest of
Enoshima Island in Kanagawa, the Cyclobalanopsis myrsinaefolia-forest of
Lingyin Temple in Hongzhou and Quercus(Cyclobalanopsis) myrsinaefolia-
forest of Gokoku-Jinjya Shinto Shrine, Castanopsis carlesii-forest of
Yunqi Temple in Hangzhou and Ardisio-Castanopsietum sieboldii-forest in
Fuji City, etc.
As a whole, the floristic composition of the broad-leaved evergreen forest

in eastern China especially in its southern part is far more complex

than in central Japan. More than 40 species of vascular plants can be

found in a sample plot of 400 m2, probably as many as 80 species can be

seen. We had a record of 252 species of vascular plants from these eight
sample plots. They belong to 81 families and 161 genera, the diversity
of communities is therefore evident as compared to central Japan. More

species of Fagaceae, Lauraceae and Theaceae in the tree layer are

distinguished in the broad-leaved evergreen forest of eastern China. For

the Castanopsis, six species have been recognized, i.e. C. sclerophylla,
C. eyrei, C. carlesii, C. lamontii, C. tibetane and C. armata ; more than

four species of Lithocarpus have been recognized, i.e. L. glaber, L.

hancei, L. henryi and L. polystachya; more than seven species of
Cyclobalanopsis have been discerned up to now, i.e. C. glauca, C. gracilis,
C. stewardii, C. myrsinaefolia, C. gilva, C. nubium and C. multinervis.
Besides there are various species of Hamamelidaceae, Elaeocarpaceae and

Magnoliaceae. In the shrub layer there are more species of Fagaceae and

Lauraceae. There are more than six species easily found in the genera
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Eurya, i.e. E. emarginata, E. nitida, E. loquaiana, E. muricata, E. ru-
biginosa and E. japonica. It is worthwhile to point out that there are

various species of Ericaceae, Symplocaceae and Rubiaceae, up to now

these species do not occur in the broad-leaved evergreen forests of
central Japan.

As the broad-leaved evergreen forests in eastern China have not been

classified according to the Braun-Blanquet system, a comprehensive

comparison with central Japan is limited. Based on the dominant and

diagnostic species the broad-leaved evergreen forests in eastern China will
be classified into several types. Some of them are identical to, or
related with, communities in central Japan, such as Machilus thunbergii-
forest, Cyclobalanopsis myrsinaefolia-forest, Cyclobalanopsis gilva-for-
est, Cyclobalanopsis gracilis-forest, Castanopsis carlesii-forest, some

of them are unique in eastern China, e.g. Castanopsis fargesii-forest,
Castanopsis eyrei - Schima superba-forest, Castanopsis lamontii-forest,
Castanopsis tibetana-forest, Castanopsis armata-forest, Castanopsis tordi

i - C. fabri - C. fissa-forest, and Altingia gracilis-forest, etc. The

syntaxonomy of the broad-leaved evergreen forests in eastern China is
more complicated and requires further study in detail.

3. DISCUSSION

1. As the above results show, the broad-leaved evergreen forests in
eastern China have many similarities with those in central Japan, but

they are somehow distinct from each other. First of all, we have to look

at the geographical background to these vegetations so as to find the

causative factors.
Both central Japan and eastern china are located in the monsoon climate
region, they have the moist temperate climate of Koppen climate types
"Cf". Consequently, the major characteristics of the broad-leaved

evergreen forest for both regions share identities in many aspects. However,

the southeastern part of eastern China faces the sea, while the
northwestern part extends inland. During the summer, it is under the influence

of the strong southeastern monsoon wind, and the moist current from

the ocean brings plenty of rainfall to this region. On the other hand,
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during the winter, it is controlled by the Siberian high pressure, the

dry cold wave from Siberia and the Mongolian plateau brings drought and

cold. Therefore, the northwestern inland part is colder and drier, and

the southeastern coastal part is more humid and warmer. As we know both

sides of central Japan face the sea, during the summer, the southeastern

monsoon wind brings a great quantity of rain to the Pacific side, the

condition is similar with eastern China. During the winter, however,

although central Japan is controlled by the Siberian cold wave too, the
cold current is changed to some extent when passing by the Japanese Sea,

and is further blocked by the central highlands. As a consequence, it
gives the Japanese Sea side more rainfall and turns that area into a wet

and snowy region in the winter. Therefore the annual temperature range

in eastern China is greater than in central Japan, in general the conti-
nentality is also greater (Table 3).
The broad-leaved evergreen forest in Japan may extend in the north to
38 NL, on the contrary to the northern border of this forest in eastern
China only reaches 32 NL. The shift of broad-leaved evergreen forest in

o
Japan is 6 latitude further to the north than in China. However, due to
the difference in latitude, the broad-leaved evergreen forests in China

consist of more tropical and subtropical components, as well as species
tolerant to drought and cold. In addition, there is a distinguishing
feature in the topography of eastern China. A large part of the region
in eastern China is mountainous and hilly, except for some deltas,
plains and basins, the altitude is mostly 700-1000 m, and the peaks of
mountains are always between 1500-200 m, therefore, they do not prevent
the spreading of broad-leaved evergreen forests as the big mountains in
central Japan do. Moreover these mountains are deeply cut, with numerous

rivers and streams, the habitats are variegated, so that various types
of plants tend to be conserved or even differentiated. This is one of
the reasons why the constituents of broad-leaved evergreen forests in
China are more diversified than in Japan.

2. The relationship of broad-leaved evergreen forests between the two

regions might be analyzed by their background of flora. Both the flora
of eastern China and central Japan belong to the Sino-Japanese floral
region of the Holarctic floral kingdom. Therefore, the components of
broad-leaved evergreen forests of the two regions have some identities,
many families, genera, and species are the same.
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Table 3. Climatic conditions at some stations in eastern China and cen¬
tral Japan

Nase of placesÌ Locality Ì Altitude Sinisas Ì Kansas 1 Aasaal ì Jaaual 1 Accasiate.! Ì ïarsth
1 1 of sta- ì scataly ì scnthly 1 average: tesp. tesp. Index :
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i ì 12I°26'E ì i ; ; ì ì

ÌEaagzbea 30*19'H 7.2 3.6 ì 28.7 16.1 25.1 1 5067.7 ì 134.9 ì
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1 ì 1 118032'E 1 1

;!okyo 1 4.1 26.7 ì 15.0 ì 22.6 ì 120.3 ì

: iYokohasa i ì 4.1 25.3 I ì 21.7 ì 123.7 ì

ì ÌShizaoka ì ì 5.7 ì 26.4 15.7 20.7 ì 128.7 ì
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• 1 1 1 1 1 1 1 1 11
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Tab. 3. Klimabedingungen an verschiedenen Orten Ostchinas und Zentral¬
japans

: Coldness Continent-Ì Annual Ì Share cf rainfall in seasonal!*!ìli: ni,i,n ì in,iv,v i n.viijnii ixi,n iIII! Hinter Spring Sasser I Aatasn I I
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The common species shared by the two regions, except those mentioned

above, are as follows.

The major evergreen trees and shrubs:

Cyclobalanopsis gilva
Quercus phillyraeoides
Lithocarpus glaber
Elaeocarpus sylvestris var. ellipticus
E. japonicus
Lindera praecox
Ilex crenata
I. purpurea
I. integra
I. latifolia
Podocarpus nagi
P. macrophylla

Distyllum racemosum
Myrica rubra
Prunus spinulosa
Photinia glabra
Eurya emarginata
Ternstroemria gymnanthera
Symplocos glauca
S. lancifolia
S. prunifolia
Elaeagnus glabra
etc.

Deciduous trees and shrubs :

Zelkova serrata
Aphananthe aspera
Magnolia sieboldii
Quercus variabilis
Q. serrata
Styrax japonica
Cornus controversa
Mallotus japonicus
Albizia julibrissin
Rhus (Toxicodendron) succedanea

Rhus sylvestris
Euscaphis japonica
Idesia polycarpa
Deutzia scabra
Callicarpa japonica
Symplocos chinensis
Viburnum dilatatimi
V. erosum
Helwingia japonica
etc.

Herbs, ferns, and dwarf shrubs:

Ophiopogon japonicus
Reineckia carnea
Liriope platyphylla
Cymbidium goeringii
Gleichenia glauca
Dicranopteris linearis

Evergreen and deciduous lianas:

Akebia quinata
Ficus pumila
Ampélopsis brevipedunculata
Cayratia japonica
Uncaria rhynchophylla

Parathelypteris
(Thelypteris) glanduligera

Dryopteris lacera
Woodwardia japonica
Ardisia crispa
Skimmia japonica
etc.

Paederia chinensis
Pueraria lobata
Humulus japonicus
Dioscorea tokoro
etc.

On the other hand, there are some families, genera, and species in one

region distinct from the other. Some families occur in eastern China but

not in central Japan, such as: Nyssaceae, Erythroxylaceae, Annonaceae,

etc. Genera that occur in eastern China but not in central Japan are:
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Manglietia, Liriodendron, Calycanthus, Sassafras, Phoebe, Altingia, Li-
quidambar, Fortunearia, Sycopsis, Ormosia, Dalbergia, Pistacia, Schima,

Alniphyllum, Halesia, Alyxia, Emmenopterys, etc.
The following genera occur in Japanese broad-leaved evergreen forests,
but not, or very rarely, in eastern China: Fatsia, Aucuba etc. As the

species found only in one region are much more numerous, they will not
be listed here.
The relationship of the flora in the two regions can be recognized in
hibLorj.cal perspective. Before the Pliocene the Japanese Islands were

connected with the mainland China, the plants of the two regions tended

to intermigrate uninterruptedly, therefore the fossils of remaining
ancient plants in eastern China such as Ginkgo, Metasequoia, Glyptostro-
bus, Cunninghamia, Keteleeria, Pseudolarix, Engelhardtia, Eucommia, Li-
riodendrom, Sassafras, Tetracentron, Fortunearia, Liquidambar, Pistacia,
Nyssa, Campthotheca, etc. are found in the cretaceous and tertiary stratum

in Japan. During the quartenary period, after the separating of the

Japanese Islands from the mainland, the flora of each region began to
develop on its individual basis, therefore the constituents of the flora
of the two regions are not only closely related, but also can be

distinguished from each other. As for community classification it may be

appropriate to divide the broad-leaved evergreen forests of eastern China

and central Japan on the level of community class. This problem must be

further studied.

3. By the comparison and analysis above, one should see the major
characteristics of the broad-leaved evergreen forests of central Japan and

eastern China as quite alike. They are of the same climatic climax type
by the climax concept, and may unquestionably be attributed to the
identical bioclimate vegetation zone. But there is some confusion about the

terminology of the bioclimate vegetation zone. The majority of the

Japanese scientists called the broad-leaved evergreen forests warm temperate

forest (NAKANO 1942, SUZUKI 1963) or warm temperate broad-leaved

evergreen forest (KIRA et al. 1978, MIYAWAKI 1967, 1984, NUMATA et al.
1972) or temperate broad-leaved evergreen forest (SATOO 1983). While

most of the Chinese scientists referred to them as subtropical evergreen
broad-leaved forests (HOU 1983, SONG 1983, WU 1980). The two terms have

been applied by the scientists of various countries all over the world.
OVINGTON (1983) and WALTER (1979) applied the term "warm and temperate
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forest", while SCHMID (1949), SCHMITHUESEN (1976) and GULISASHVILI

(1983) preferred the term "subtropical broad-leaved evergreen forest".
The differences come from the understanding of the word "subtropics".
One point of view is to confine the "subtropics" to a narrow transitional

zone surrounding the tropics, while the broad transit zone between

the tropics, subtropics, and temperate zone is referred to as warm

temperate zone, consequently the broad-leaved evergreen forests are recognized

as the climatic climax for the warm temperate zone. The other

point of view refers the subtropics in a wide sense to the broad transitional

zone between tropics and temperate zone. It is held by most

Chinese scientists who defined subtropics as a region, which is slightly
cold during the winter, so that most of the thermophilic plants grow

poorly, the frost-free season persists more than eight months, there are

two crops per year, the accumulated temperature (higher or equal to
10 C) is 4.500 C to 8.000 C, the average temperature of the northern

part during the coldest month is 2 C, and 16 C in the southern part. The
o

average extreme temperature ranges over -10 to 5 C (ZHU 1958). By these

criteria the subtropical zone of eastern China has its northern boundary

over the Qinling Mountains and Huai River, i.e. along 33 NL, and in the
south it reaches from the central Taiwan to the estuary of Zhujiang River,

passing Yangjiang, Gaozhou, and the west of the Guangxi Autonomous

Region to the southern part of Yunnan (Fig. 1). There is a discrepancy

of view in China on the range of the subtropical zone, especially for
the southern border, but all tend to admit that it is an independent

zone. As the zone covers approximately 10 latitude from north to south,
a great deal of difference in climate, soil, and vegetation occurs.
Therefore the zone is often divided into several subzones, i.e. the
southern subtropical, middle subtropical, and northern subtropical. Each

subzone has its own climatic climax, such as subtropical broad-leaved

evergreen forests with tropical elements, so-called monsoon broad-leaved

evergreen forests for the southern subzone, the typical broad-leaved

evergreen forest for the middle subzone, mixed broad-leaved deciduous

and evergreen forests for the southern subzone.

Because of the confusion in the application of the term "subtropics",
MEUSEL et al. (1965) have proposed the term "meridional" for the broad

transitional zone between tropical and temperate zone. They were

supported by HAEMET AHTI et al. (1974) and SCHROEDER (1983). HAEMET-AHTI et
al. (1974) have further divided the meridional zone into four subzones
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by the criteria of the annual biotemperature, they are: northern meridional

subzone with 12-14 C (mean annual biotemperature); middle meridional

subzone with 14-16 C; southern meridional subzone with 16-18 C; and

"subtropical" (hemimeridional) subzone with 18-25 C.

There are some drawbacks in the word "meridional" itself, just as

HAEMET-AHTI et al. (1974) has pointed out, "in French it is used in common

language to mean southern and in the Soviet Union and elsewhere it has

been applied to denote the sectorial vegetation divisions (meridional
zonation, e.g. KOMAROV 1922) or other longitudinal formations", therefore

this term is not generally accepted yet. However, the idea that the
meridional zone is an independent bioclimate vegetation zone and can be

divided into some subzones, is very agreeable to us.
Our point of view is, it will be a difficult task to substitute the long
used term "subtropical" and "warm temperate" with other terms. The word

"association" in vegetation science is in the same case, it was given
different meanings by various schools. As an appropriate term generally
acceptable is not available, the only feasibility is to demand that the
authors give the term an explicit definition for the conveniency of
comparison, so as to have a consistent view. For this reason I would like
to present a Table here (Table 4, in the supplementary appendix) to show

the correspondence of the bioclimate vegetation zone between China and

Japan to facilitate the further study on this problem.

SUMMARY

Based on vegetation relevés of Polysticho-Perseetum thunbergii,
Ardisio-Castanopsietum sieboldii, Symploco glaucae-Castanopsietum sieboldii,
Quercus myrsinaefolia-forest and Photinio-Castanopsietum cuspidatae in
central Japan, and of Machilus thunbergii-forest, Cyclobalanopsis
myrsinaefolia-forest Castanopsis carlesii-forest, Castanopsis fargesii-for-
est, Cyclobalanopsis gracilis-forest, Castanopsis eyrei, Schima super-
ba-forest, Castanopsis tibetana-forest and Castanopsis lamontii-forest
in eastern China, the broad-leaved evergreen forests of both regions
were compared. The results show that structure and plant composition of
broad-leaved evergreen forests of both regions are very similar. In both
regions there are many identical or vicarious species and interrelating
plant communities, e.g. Machilus thunbergii-forest, Cyclobalanopsis
myrsinaefolia-forest Castanopsis carlesii-forest and Castanopsis cuspida-
ta-forest etc. The floristic composition of broad-leaved evergreen for-
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ests in eastern China, especially in its southern part, is much more
complex than in central Japan. The similarities and variations are analyzed

and the terminology of the bioclimate vegetation zones are discussed.

ZUSAMMENFASSUNG

Anhand von Vegetationsaufnahmen der Gesellschaften Polysticho-Perseetum
thunbergii, Ardisio-Castanopsietum sieboldii, Symploco glaucae-Castanop-
sietum sieboldii, Quercus myrsinaefolia-Wald und Photinio-Castanopsietum
cuspidatae in ZentralJapan, und Machilus thunbergii-Wald, Cyclobalanopsis

myrsinaefolia-Wald, Castanopsis carlesii-Wald, Castanopsis fargesii-
Wald, Cyclobalanopsis gracilis-Wald, Castanopsis eyrei, Schima superba-
Wald, Castanopsis tibetana-Wald und Castanopsis lamontii-Wald in Ostchina,

wurden die immergrünen Laubwälder beider Regionen verglichen. Die
Ergebnisse zeigen, dass Struktur und Pflanzenzusammensetzung sehr
ähnlich sind. In beiden Regionen kommen z.B. Machilus thunbergii-,
Cyclobalanopsis myrsinaefolia-, Castanopsis carlesii- und Castanopsis cus-
pidata-Wald vor. Die Pflanzenzusammensetzung der immergrünen Laubwälder
ist vor allem im Süden Ostchinas komplizierter als in ZentralJapan. Die
Ursachen wurden untersucht, und die Terminologie der klimatischen
Vegetationszonen wurde am Schluss diskutiert.
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Table 4. Comparison of the bioclimatic vegetation zones in China and JapanTab. 4. Bioklimatische Vegetationszonen in China und Japan
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