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Abstract: The relationship betw een plants and conditions is one of the most essential characters of plant communities The
landform of a hilly area usually consists of various micro-landform units The heterogeneous habitats created by gatial
arrangament of those unitsmay support richer pecies and more communities L andforms are assumed to be one of the most
principal and detem inant factors affecting the vegetation pattern w ithin a clmatic region In humid hilly regions, the habitats
are influenced by water erosion, which varies in frequency and extent Tiantong N ational Park (29°48'N, 121°47'E), a
representative hilly and low er mountainous area w ith w ell-protected vegetation in East Zhejiang, was selected to study the
relationship betw een micro-landform s and vegetation structure

Seven micro-landform units, i e , crest slope (CS), upper sideslope (US), head hollow (HH), lower sideslope (L S),
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foot slope (FS), flood terrace (FT) and river bed (RB), were identified They could be classified into two parts based on the
smilarity of species composition, namely upper hillslope (UHA ) (including CS, US and HH) and lower hillslope (LHA)
(including L S, FS, FT and RB). The result was aincident w ith that divided by erosion line Based on the distribution
patterns betw een theUHA andL HA, the geciesw ere classified into three groups Group A wasmostly or strictly confined to
UHA, group B was confined to LHA, and group C was asciated statistically with neither part Evergreen gecies of
Fagaceae, Theaceae, Symplocaceae and A quifoliaceae w ere the main componentsof the vegetation developed in UHA , while
deciduous geciesof Juglandaceae, U Imaceae, A nacardiaceae and evergreen gecies of L auraceaew ere the main components of
vegetation developed inLHA. Though the densitiesw ere low er than those inUHA , the vertical structure of the forest stands
on them icro-landform unitsinLHA wasmore complex The existenceof energent layer composed by geciesof Juglandaceae,
U Imaceae and A nacardiaceae w as the most ranarkable feature of the forest stands in LHA. However, anong the micro-
landform s in UHA , vegetation on two micro-landforms, i e , crest slope and head hollow, lack obvious tree layer.

A bove results indicated that the erosion front is an important reference in demarcating different habitatsw ithin the hilly
regions TheUHA andLHA demarcated by the erosion linew ere functional areas for assessing gecies composition and stand
structure
Key words Tiantong National Forest Park; hilly and mountainous region; micro-landform unit; erosion front; <secies
composition; stand structure
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Table2 Binanial test for the distribution of trees between the upper hillsiope area (UHA) and lower hillslopearea (LHA)
) Relative no. trees (%)
S;rzigs L iefe fom Species N UT:;ZLS of Binomial test
UHA L HA

A ECT Cunninghamia lanceolata 100.0 0.0 8 * o*
A EBT Castanapsis carlesii 97.3 2.7 479 * o
A EBT L ithocarpus harlandii 69. 4 30.6 327 * o
A EBT Schima superba 97.8 2.2 315 *o*
A EBT M achilus thunbergii 57.1 42.9 308 *

A EBT Cy clobalangp sis nubium 70.4 29.6 304 *o*
A EBT Castanpsis f argesii 97.3 2.7 110 * o
A EBT Cyclobalangp sismy rsinaef olia 75.6 24.4 86 *o*
A EBT L ithocarpus glaber 90.8 9.2 76 *o*
A EBT C. glauca 83.3 16.7 72 *ox
A EBT Myrica rubra 98.3 1.7 58 * o
A EBT C. stewvardiana 75.5 24.5 53 *o*
A EBT Ilex buergeri 87.2 12.8 47 *o*
A EBT I. rotunda var. nucricaroa 75.0 25.0 28 *o*
A EBT Cinnananum camphora 92.3 7.7 26 *ox
A EBT Castanagpsis sclergphy lla 100.0 0.0 17 *o*
A EBT P runus pinulosa 93.3 6.7 15 *o*
A EBT E laeocarp us japonicus 81.8 18.2 11 *

A EBT I. kengii 87.5 12.5 8 *

A EBST Symp locos ananala 98. 6 1.4 493 * o*
A EBST S. sumuntia 85.3 14.7 279 *ox
A EBST S. setchuensis 95.5 4.5 268 *o*
A EBST Cleyera japonica 72.0 28.0 211 *ox
A EBST S. heishanensis 100.0 0.0 96 *ox
A EBST Photinia glabra 100.0 0.0 76 * o
A EBST P runus p haeosticta 68. 6 31.4 70 *ox
A EBST Eurya nitida 98.2 1.8 56 *o*
A EBST Ternstroam ia gymnanthera 100.0 0.0 48 *ox
A EBST S. lancif olia 74.1 25.9 27 *

A EBST Syzygium bux if olium 100.0 0.0 21 *o*
A EBST N eolitsea aurata var. chekiangensis 90.2 9.8 796 *ox
A EBST D isty lium myricoides 89.4 10.6 348 *o*
A EBST Rhaphiolepis indica 100.0 0.0 27 *ox
A EBST V accinium mandarinorum 100.0 0.0 22 *ox
A EBST D aphniphy llum macrgpodum 100.0 0.0 21 *o*
A EBS Camellia f raterna 55.1 44.9 1679 * o
A EBS Eurya rubiginosa var. attenuata 97.0 3.0 735 * o
A EBS E. muricata 86.9 13.1 213 *o*
A EBS Symp locos stellaris 97.8 2.2 180 * o
A EBS Rhododendron oratum 97.2 2.8 180 *ox
A EBS C. oleif era 98.2 1.8 56 *ox
A EBS V. sbracteatum 95.2 4.8 21 *o*
A DBT Carpinus viminea 84.9 15.1 93 *o*
A DBT A Iniphy llum f ortunei 75.9 24.1 87 * o
A DBT Fraxinus insularis 90. 5 9.5 74 * o
A DBT D albergia hupeana 88.9 11.1 9 *

A DBT P runus tanentosa 100.0 0.0 3 *

A DBT D iogpyros kaki var. sylvestris 100.0 0.0 3 *

A DBST Clerodendrum cyrtgohy llum 100.0 0.0 17 *o*
A DBST Styrax conf usus 71.0 29.0 69 *o*
A DBST Euscaphis japonica 100.0 0.0 11 * *
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1
A DBST L itsea cubeba 90.0 10.0 10 * o
A DBST Castanea seguinii 100.0 0.0 3 *
A DBS # v iburnum dilatatum 97.8 2.2 45 * o*
A DBS Rhododendron simsii 100.0 0.0 34 *ox
A DBS Prennamicrophylla 87.5 12.5 8 *
B ECT Cephlotaxus f ortunei 0.0 100.0 11 *ox
B EBT L itsea elongata 8.8 91.2 1239 * o
B EBT M achilus leptophy Ila 0.8 99.2 499 *ox
B EBT Phoebe sheareri 0.0 100.0 113 *o*
B EBT Cinnamanum subavenium 27.1 72.9 107 *o*
B EBT I. latif olia 29.6 70.4 27 *
B EBT M . pauhoi 0.0 100.0 3 *
B EBST Eurya nitida 27.4 72.6 164 *ox
B EBST Symp locos laurina 19.0 81.0 58 * o*
B EBST Euonymus oblong if olius 9.1 90.9 44 *ox
B EBST I'llicium lanceolatum 0.0 100.0 428 * o
B EBS Camellia sinensis 0.0 100.0 6 *ox
B EBS L igustrum quihoui 0.0 100.0 5 *
B EBS Tricalysia dubia 0.0 100.0 4 *
B DBT A cer olivaceum 35.6 64.4 73 *o*
B DBT Choerogpondias axilisris 15.9 84.1 63 * o*
B DBT Celtis vandervoetiana 0.0 100.0 43 *o*
B DBT U Imus changii 0.0 100.0 35 *o*
B DBT Cyclocarya paliurus 0.0 100. 0 31 *o*
B DBT Aphananthe apera 0.0 100. 0 23 *ox
B DBT A . acutum var. tientungense 0.0 100.0 17 *ox
B DBT Jugans cathayensis var. f ormosana 0.0 100. 0 9 * o
B DBST P latycarya strobilacea 21.1 78.9 19 * o
B DBS L indera glauca 45.3 54.7 66 NS
C EBT Osnanthus cogeri 50.0 50.0 44 NS
C EBT Cyclobalanagpsis gracilis 51.2 48.8 43 NS
c EBT Hec. gilva 100. 0 0.0 4 NS
C EBT E laeocarpus decip iens 33.3 66.7 3 NS
C EBST L indera coreana 45.5 54.5 55 NS
c eBST #  Lorgetalum chinense 64.0 36.0 25 NS
C EBS Camellia japonica 33.3 66.7 12 NS
C EBS Elaeagnus glabra 50.0 50.0 12 NS
C DBT L iquidambar f ormosana 38.1 61.9 21 NS
C DBT V ernicia f ordii 47.4 52.6 19 NS
C DBT Cornus cortroversa 41.7 58.3 12 NS
C DBT Sassaf ras tzumu 66. 7 33.3 12 NS
C DBT Toxicodendron succedaneum 63.6 36.4 11 NS
C DBT C. kousa 28.6 71.4 7 NS
C DBT A langium chinense 71. 4 28.6 7 NS
C DBT Quercus f abri 85.7 14.3 7 NS
C DBT D iogpy ros lotus 60.0 40.0 5 NS
C DBST Schoepf ia jasninodora 100.0 0.0 4 NS
C DBS Photinia parvifolia 83.3 16.7 6 NS
A ll ecies 62.7 37.3 12160 *ox
A rea(m?) 9575 9030
(%) 51.5 48.5
ECT, Evergreen conifer tree EBT, Evergreen broad-leaved tree; EBST, Evergreen
broad-leaved sub-tree; EBS, Evergreen broad-leaved shrub; DBT, D eciduous broad-leaved tree, DBST,
D eciduous broad-leaved sub-treg; DBS, D eciduous broad-leaved shrub; the sane below; * * 1%
Significant difference at the 1% level, * 5% Significant difference at the 5% level;N S, No significant difference C
4 For gecies belongs to group C, only w hose total number of individualsw as larger than four w ere represented;, For each

goecies group, refer to text
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Table 2 Daninant speciesamong them icrolandform units
) ) M icro-land form units
Dominant ecies
Cs us LS FS FT RB
Evergreen broad-leaved trees
Schima superba 5 1
Castangosis carlesii 3 2
C. fargesii 5
Cyclobalangp sis nubium 2 6 9
L ithocarpus harlandii 4 3 5 5
L itsea elongata 3 6
M achilus leptgphylla 2 2 1 1
Ilex latif olia 2
Evergreen broad-leaved sub-treesor big shrubs
D isty lium myricoides 6
Cleyera japonica 10
Illicium lanceolatum 7
Evergreen broad-leaved shrubs
Rhododendron oratum 7
D eciduous broad-leaved trees
Carpinus viminea 1 4 11
A cer olivaceum 6 4 6
Cyclocarya paliurus 6
Jugans cathayensis var. f ormosana 4 8
Choerogppondias axilisris 1 1
A cer acutum var. tientungense 8
Aphananthe agpera 7 9
Celtis vandervoetiana 3 3
L iquidambar f ormosana 5
P latycarya strobilacea 7
* The number indicates the sequence
2.4
(3,
us RB, CS
FS LS RB ) CS HH
, cs 1 , HH4 , 2 ,
2.5
. (3
/HH : : : FT
, RB , LS (Potential tree height)
) HH
2 4m, Uus CS HH

20m ) ,RB 6 12m

’
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Table 3 Camparison of stand structure anong microlandform units

M icro-landform unit

U pper hillslope area L ower hillslope area

CS us HH LS FS FT RB

M ax. Height(m) 20 25 17 30 27 25 25
Potential Height (m) 21.3 26.4 16.3 35.1 34.1 35.3 31.6

M ax. DBH (am) 48.5 52 54 87 108.5 60 104
Individual density (ind /200 m?) 104.5 80.7 40.2 54.3 50. 4 49.0 37.8
BA (m%/a) 35.2 30.2 28.2 37.2 54.3 52.4 59.4

(Eurya)
, (Camellia) , , (N eolitsea)
, (M achilus) ,

[10, 30, 31]
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