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Abstract

 

The aim of this study is to investigate and analyze the vegetations of Mt. Chi-tang, 

besides the intention of understand the classification of the vegetation and its properties, 

we also hope to sieve out those environment factors which have the most interactions 

with the vegetation, in order to provide advices for ecological conservation and 

management. Mt. Chi-tang provides low altitude mountain vegetation research a good 

region because it retains a proper area of secondary forest stand. In addition to analysis 

the vegetation, we adopted a different sampling method to compare with the result of 

formal study, and we investigated the rare and endangered plants as well in order to 

provide some references for related research and conservation. 

A total of 56 plots were set up in the study area, including all ridges and different 

aspects of hillsides, and all plots were provided with measurements of 5 environmental 

factors. A total of 372 vascular plant species which is composed of 102 pteridophyte 

belonging to 26 families, 2 gymnosperm belonging to 2 families, 220 dicotyledon 

belonging to 73 families, and 48 monocotyledon belonging to 13 families were recorded 

in the research area. The Shannon diversity index of the whole area is 3.753 and the 

evenness indices of most individual units are beyond 0.7, showing a high diversity of 

plant species in the study area. According to the results of the two-way indicator species 

analysis TWINSPAN , detrended correspondence analysis DCA , and matrix cluster 

ananlysis MCA , the following 2 main vegetation types and 5 subtypes are 

recognized  

A Ficus fistulosa  Oreocnide pedunculata  type 

A1 Ficus fistulosa  Liquidambar formosana  subtype 

A2 Machilus japonica var. kusanoi  subtype 
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B Machilus thunbergii  Diospyros morrisiana  type 

B1 Machilus thunbergii  Prunus phaeosticta  subtype 

B2 Machilus thunbergii  Daphniphyllum glaucescens var. oldhamii  subtype 

B3 Myrsine seguinii  Syzygium buxifolium  subtype 

This classification result is approximately correspondent with those gained nearby. 

The result also shows that the outcome of the sampling method which have less 

bigger plots and the sampling method which have more smaller plots are approximately 

the same, however, the method of using 56 widespread small plots brings some better 

resutls, this can provide some reference for experimental designing and planning of 

future researches, in the attempt to select the most favorable sampling method. The 

distribution of plant species in the study area is mainly determined by topography and 

altitude, but other factors including slope and coverage of rock are also partially related, 

achieving a statistically significant level. According to the growth curves of the 

important tree species, we presume that the researched forest have not reach the climax 

status due to the existence of disturbance, but if these disturbance can be removed in the 

future, the vegetation in this area could gradually reach climax. 

 

Key words vegetation analysis, Mt. Chi-tang, climax, detrended correspondence 

analysis DCA , two-way indicator species analysis TWINSPAN , 

Wenshan experimental forest station. 
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Figure 1. District distribution map of Mt. Chi-tang. 

 
 

 
Figure 2. Topographic chart of Mt. Chi-tang and its surroundings. 
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Figure 3. Geological map of Mt. Chi-tang and its surroundings 
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Table 1. The climatic data of the climatic stations around Mt. Chi-tang  

                                                                                     
24° 

59’44” 121° 39’17”  24°55’27” 121°32’17”  25° 2’15”
121° 30’53”  

 

 
 
 

       

 2.9 2.9 2.9 2.8 2.7 2.2 2.4 2.6 3.0 3.6 3.6 3.2 2.9  1971-
2000 m/s

 15.5 16.8 17.9 21.5 24.6 26.5 28.5 28.3 26.2 22.9 20.1 16.7 22.1  2001-
2009  

 
14.9 13.8 15.6 14.3 15.4 16.3 11.2 13.1 16.2 14.9 16.1 14.5  176.2 2001-

2009  

 
139.5 147.7 204.1 166.1 289.4 386 265.8 383.7 698.6 280.9 197.6 156.8  3316.2 2001-

2009 mm

 79.4 81.1 81.0 78.7 78.8 78.3 74.0 75.2 76.0 76.3 76.5 76.5 77.7  1971-
2000



 

 7

( )  

2001~2009 22.1  7

8 28.5 11 3 1

 

 

( )  

2001~2009

3316mm 6 8 9

9 12 2 176.2  

( )  

1971-2000 77.7

 

( )  

1971-2000

2.9m/sec  

2003

Class

Pruns phaeosticta Class

Ardisia sieboldi Order 2  

1. Machilus japonica var. kusanoi ALL.  

2. Myrsine sequinii ALL.  
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2004

2003

3

 

1.  

Randia cochinchinensis Castanopsis

cuspidatea var. carlesii type Cinnamomum subavenium

Castanopsis cuspidatea var. carlesii type Castanopsis

cuspidatea var. carlesii Machilus thunbergii type Castanopsis 

cuspidatea var. carlesii Alliance Myrsine seguinii formation

Castanopsis cuspidatea var. carlesii type

Cyclobalanopsis sessilifolia Myrsine seguinii type  

2.  

Castanopsis cuspidatea var. carlesii

Castanopsis 

cuspidatea var. carlesii Engelhardia roxburghiana Association

Limlia uraian Meliosma squamulat

Cyclobalanopsis longinux Association Machilus

thunbergii Machilus japonica var. kusanoi Association

Cinnamomum kanehirae Limlia uraiana Association

Castanopsis cuspidatea var. carlesii Engelhardia 

roxburghiana Association  

 

Mallotus paniculatus 
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Associes Trema orientalis Broussonetia papyrifera

Associes Litsea cubeba Mallotus paniculatus 

type Miscanthus 

floridulus Associes Polygonum chinense Associes  

3.  

Machilus japonica var. 

kusanoi Lagerstroemia subcostata Association Styrax 

suberifolia Engelhardia roxburghiana type Turpinia formosana 

type Oreocnide pedunculata type Lagerstroemia 

subcostata Association Machilus thunbergii Machilus 

japonica var. kusanoi type Machilus thunbergii type

Machilus japonica var. kusanoi type Ficus virgata

Machilus japonica var. kusanoi type

Machilus japonica var. kusanoi Ficus erecta var. beecheyana Schefflera 

octophyllera Wendlandia formosana Ardisia sieboldii type Ficus

fistulosa type Lagerstroemia subcostata Machilus japonica 

var. kusanoi type Machilus japonica var. kusanoi Association

Turpinia formosana Helicia formosana Association  

Alnus formosana Miscanthus floridulus Association

Alnus formosana Styrax suberifolia Associes Cyathea lepifera

Alnus formosana Cyathea

lepifera Association Boehmeria nivea Ficus microcarpa 

Associes Zelkova serrata Associes

Liquidambar formosana type  
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    6

Ficus fistulosa Machilus japonica var. kusanoi type

Litsea acuminata Machilus japonica var. kusanoi type

Limlia uraiana Castanopsis cuspidatea var. carlesii type

Gardenia jasminoides Castanopsis cuspidatea var. carlesii type

Cyclobalanopsis longinux Machilus thunbergii type

Euscaphis japonica Cyclobalanopsis sessilifolia type  

2001 18 5

dominant type Rhododendron ellipticum Myrsine 

sequinii dominant type Myrsine sequinii Machilus thunbergii 

dominant type Machilus zuihoensis Schefflera octophylla dominant 

type Oreocnide pedunculat Ficus ampelas dominant 

type Ardisia sieboldii Machilus thunbergii dominant type

6 - - Machilus thunbergii Myrsine seguinii

Diospyros morrisiana Associe - - Machilus thunbergii

Machilus zuihoensis Schefflera octophylla Associe - - -

Ficus ampelas Ficus fistulosa Ficus variegate var. garciae Associe -

- Machilus thunbergii Ardisia sieboldi Machilus japonica var. 

kusanoi Associe Machilus japonica var. kusanoi Associe -

- - Castanopsis cuspidate var. carlesii Limlia uraiana

Cyclobalanopsis longinux Machilus thunbergii Associe  

2001 15 2001

2003 2004 2  
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Table 2. A summary of the vegetation classification research results near Taipei. 
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1997

( ) 248  

( ) Rubiacea Rosaceae

Lauraceae Aquifoliaceae Euphorbiaceae

Theacea  

Orchidaceae Polypodiaceae

Dryopteridaceae 54

6.969  

( ) Machilus thunbergii Diospyros morrisiana

Gordonia axillaris Cyathea podophylla

Lasianthus fordii Alpinia zerumbet Maesa 

perlaria Angiopteris lygodiifolia  

( ) Schefflera octophyllera Ardisia 

sieboldii Dendropanax dentiger Prunus 

phaeosticta
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2009 3

 

56 10×10m2 4

100~200m 20~60m
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Figure 4. The diagram of plot orientation 
 
 
 

( )  

2003 1cm DB
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Ptph-Q= 

B×25 /A  A= B= 1983

 

( )  

 

1. altitude, alt  

Global Positioning System, GPS

m  

Tsiripids et al., 2007  

600m

 

2. slope, slp  

5 1 0~5 2 5~35 3 35~65

4 65~95 5 95~100  

3. aspect, asp  

GPS
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4. topography, top  

 

1

2 3 4 5  

5. coverage of rock, cov  

5 1 0~5 2 5~35 3 35~65

4 65~95 5 95~100

 

( )  

1. importance value index IVI  

1994 1996 2006 2002

200  

 

IVI=Rdi +Rdoi  

 

Rdi= / ×100 Rdoi=

/ ×100 = / =

/  
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IVI Gauch 1982

octave scale 0~9 3  

 

IVI 1986  
Table 3. Data transform table of the octave scale (Su, 1986) 

 

2. diverserty index  

3  

  (1) species number S  

S=  

2

 

  (2)Shannon-Weiner Shannon – Weiner’s index of diversity H’  

 H’=-� pi × ln pi  

 pi  

  (3) evenness index E  

E=H’/ln S  

Shannon 0~1  



 

 21

3.  

56 DB 112

56 ×112 56 plots × 5 environment 

factors 5  

( )  

1.  

PC-ORD for Windows version 4

McCune, 1987; McCune & Mefford, 1999

3  

(1) two-way indicator species analysis, TWINSPAN Hill et al., 

1979  

56 112

PC-ORD TWINSPAN DCA

 

Hill

Hill

dichotomized ordination analysis

 

Reciprocal Averaging, RA Hill, 1973
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pseudospecies Operational 

Taxonomic Units OTUs Gauch, 1982 1996

Kent and Coker, 1992

 

TWINSPAN column

row two-way ordered table

0 1 6

dichotomized

0 1

0~9 10

pseudospecies 0  

TWINSPAN

Kent & Coker 1992

2002

2006  

TWINSPAN pseudospecies cut 

levels user defined below 9

0~8 9 IVI level

maximum number of indicators per division

maximum level of divisions

minimum group size for division  

(2) Detrended Correspondence Analysis, DCA  

TWINSPAN 56 112
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PC-ORD  

Correspondence Analysis, CA

axis compression effect arch effect

Gauch, 1982 , 1996 Kent and Coker, 

1992

2

 

DCA joint plot biplot

r2 cutoff r2 value

0.05  

(3) Matrix Cluster Analysis, MCA  

56 112 PC-ORD

2  

index 

of similarity IS

dendrogram

Sneath & Sokal, 1973  

MCA distance measure Euclidean

Pythagorean group linkage method Ward’s Method

4  

TWINSPAN

DCA MCA  



 

 24

Bruelheide 2000 U

U

U  

 

U

U n

P Np/N Np

N

 

 

2.  

5cm
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26 102 2

2 73 220 13 48 114

372 4  

102 270

9.44 Ptph-Q= B×25 /A  A= B=

1983  

 
 

 
Table 4. Statistics of vascular plants in the study sites 

     
 26 2 73 13 114 
 102 2 220 48 372 

 

 

 

DB 112 10

5

Moraceae Fagaceae Myrsinaceae 7

Rutaceae Ericaceae
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10  
Table 5. The rank of the top 10 family which have the most woody spicies investingated 

 1 2 3 4 4 4 4 5 6 6 

      

 
 

13 12 11 7 7 7 7 6 5 5 

 
 

10 6

Dennstaedtiaceae Thelypteridaceae

Pteridaceae Athyriaceae

Leguminosae Aspleniaceae  

 
 

10  
Table 6. The rank of the top 10 family which have the most understory spicies   

investingated 

 1 2 3 4 5 6 6 6 7 7 

     
 
 16 12 10 9 8 7 7 7 6 6 

 
 

 

1.  

3,147 1cm 259

8 254 8 Psychotria rubra 252

8 230 7 5 5

40  
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5  

Figre 5. The species number percent in all sampling plots 
 

 
 

2.  

3,146 449,048cm2

94,617cm2 21 39,593cm2 9

Gordonia axillaris 34,833cm2 8 6

1/5 3

40  
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6  

Figre 6. The species dominate percent in all sampling plots 
 
 
 
 

3.  

14.67 8.06 5.78

5.09 7  

112
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7  

Figre 7. The species IVI percent in all sampling plots 
 

TWINSPAN DCA  

1. TWINSPAN  

TWINSPAN

 

2.  

TWINSPAN

7 DCA 8

5 I~V  I II V 3 III IV 2
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7  
Table 7. Synoptic table of 56 plots of Mt. Chi-Tang. 
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8 DCA  
Figure 8. Ordination diagram of character species along the first and second DCA axes 

Alt: Top: Slp: Cov:
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8 DCA

DCA joint plot biplot

8

 

DCA

axis

8 DCA

51.5  

12.7 3.9 68.1  

 
 
 
 

8 DCA  
Table 8. The eigenvalues of the first three DCA axes 

    

length of gradient  0.516 0.304 0.223 

(eigenvalue) 4.271 3.564 2.553 

percent of variance explained 
in output graph  51.5 12.7 3.9 

cumulative percent of 
variance explained in output graph  51.5 64.2 68.1 
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3.  

DCA

dimensions

SPSS Pearson 

product-moment correlation coefficient 9 9

p 0.01 p

0.05 p 0.01

p 0.05  
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9 DCA SPSS  

Table 9. The relation coefficient of the DCA three axis and environmental factors 
  1 2 3 

1 Pearson  1 -.162 -.024 
  .118 .430 
  55 55 55 

2 Pearson  -.162 1 -.076 
  .118  .291 
  55 55 55 

3 Pearson  -.024 -.076 1 
  .430 .291  
  55 55 55 

 Pearson  -.415** .269* .191 
  .001 .024 .081 
  55 55 55 

 Pearson  -.142 .144 .193 
  .151 .147 .080 
  55 55 55 

 Pearson  .257* -.151 -.134 
  .029 .135 .165 
  55 55 55 

 Pearson  .493** -.333** -.061 
  .000 .007 .330 
  55 55 55 

 Pearson  .138 -.298* -.015 
  .158 .014 .457 
  55 55 55 

    **. 0.01 (
     *. 0.05 (  

 
 

MCA  

9 MCA

A B B

III IV+V 2  
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TWINSPAN TWINSPAN

MCA 3

TWINSPAN  

 

 

1

Distance (Objective Function)

Information Remaining (%)
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9   
Figure 9. The dendrogram of MCA 

 

DCA 2 TWINSPAN

2 Ficus

fistulosa Oreocnide pedunculata type 5 10 11 12 25 31 34

39 40 41 49 53 54 55

Machilus thunbergii Diospyros morrisiana typ

A
I+II

B
III~V

IV+V

III
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MCA

MCA 2 A

B  

3

A

A B

 

TWINSPAN A I

Ficus fistulosa Liquidambar formosana subtype II Machilus 

japonica var. kusanoi subtype 10
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10  

Figre 10. Plot distribution diagram of plots of each subtype 
 

I 25

II 5

 

TWINSPAN B III

IV V DCA

B

 subtype
I   

 subtype 
II   

 subtype 
III  

 subtype 
IV  

 subtype 
V   

N 
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type 3 B

3  

B 3 III Machilus thunbergii

Prunus phaeosticta subtype IV Daphniphyllum

glancescens subsp. oldhamii var. oldhamii subtype V

Myrsine seguinii Syzygium buxifolium subtype  

III

193m 690m

 

IV 45 46

 

V 500m

Nageia nagi Meliosma squamulata

Cyclobalanopsis sessilifolia Cyclobalanopsis longinux

Pyrenaria shinkoensis Limlia uraiana

Castanopsis cuspidata var. carlesii

 

 

Montagnini et al., 2005

200 2

 

A Ficus fistulosa Oreocnide pedunculata type



 

 41

TWINSPAN I II 5 10 11 12 25 31

34 39 40 41 49 53 54 55 p. 32 10 MCA

12 34 39 40 41 49 53 54 55

100~600m

20~60 40~345 3~25  

46 Shannon 2.805

0.733 Oreocnide 

pedunculata Turpinia 

formosana Mallotus paniculatus Acacia confusa

Wendlandia formosana Saurauia tristyla var. oldhamii

Ficus virgata Glycosmis citrifolia

Ficus septica Tetradium glabrifolium Melicope

semecarpifolia Liquidambar formosana

 

6

Mallotus paniculatus 11

L

J  
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11  6  

Figre 11. Size-class disturbution diagrams of the first six important trees in the Ficus
fistulosa Oreocnide pedunculata type 

 
 

2  

I Ficus fistulosa Liquidambar formosana subtype

TWINSPAN I 12 25 34 39 49 53

54 55

100~500m 20~60 130~345 4~25  

30 Shannon 2.362
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0.694

Mallotus japonica

Cleyera japonica var. morii Crateva

adansonii subsp. formosensis

 

5 12 L

J  

 

  

  

 

 

 
5  

Figre 12. Size-class disturbution diagrams of the first five important trees in the Ficus
fistulosa Liquidambar formosana  subtype 
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II Machilus japonica var. kusanoi subtype  

TWINSPAN II 5 10 11 31 40 41

240~657m 15~42

40~315 3~25  

32

Shannon 2.822 0.814

Hydrangea chinensis Helicia formosana

 

6 13
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13 6  

Figre 13. Size-class disturbution diagrams of the first six important trees in the 
Machilus japonica var. kusanoi subtype 
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B Machilus thunbergii Diospyros morrisiana type  

TWINSPAN III IV V 1 2 3 4 6

7 8 9 13 14 15 16 17 18 19 20 21 22 23 24 26 27 28 29

30 32 33 35 36 37 38 42 43 44 45 46 47 48 50 51 52 56

193~700m 3~43 2~345 0~25

 

107 Shannon 3.676

0.787

Cryptomerica japonica

Eurya chinensis

6

14  

1 L J

A
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Figre 14. Size-class disturbution diagrams of the first six important trees in the 
Machilus thunbergii Diospyros morrisiana type. 

 
 

3  

III Machilus thunbergii Prunus phaeosticta subtype  

TWINSPAN III 1 2 3 4 6 7 8 9

13 14 15 16 17 18 19 20 21 22 23 27 32 36 38 47 48 56

193~691m 5~37

75~340 0~20  
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86 Shannon 3.422

0.768

Acer serrulatum Bridelia balansae
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Figre 15. Size-class disturbution diagrams of the first five important trees in the 
Machilus thunbergii Prunus phaeosticta subtype 
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IV Machilus thunbergii Daphniphyllum glancescens 

subsp. oldhamii var. oldhamii subtype  

TWINSPAN IV 24 26 28 30 33 35

45 46 50 51 52 45 46

200~670m 10~43 75~345 0~25  

61 Shannon 3.350

0.815

Pasania glabra Elaeocarpus

japonicus Daphniphyllum glancescens subsp. oldhamii var. 

oldhamii Sapium discolor Cyclobalanopsis

gilva Glochidion rubrum
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Figre 16. Size-class disturbution diagrams of the first five important trees in the 
Machilus thunbergii Daphniphyllum glancescens subsp. oldhamii var. 
oldhamii subtype 

 
 

V Myrsine seguinii Syzygium buxifolium subtype

TWINSPAN V 29 37 42 43 44

45 46 528 ~700m 10~40

90~270 2~15  

45 Shannon 2.895



 

 51

0.761

Syzygium buxifolium

Illicium arborescens Euonymus laxiflorus

Antidesma japonicum var. densiflorum

Engelhardia roxburghiana
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Figre 17. Size-class disturbution diagrams of the first five important trees in the Myrsine 
seguinii Syzygium buxifolium subtype 
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0~5

5~10 10~15 15~20 20~25 cm
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Figre 18. Size-class disturbution diagrams of the first six important trees in all sampling 
plots 
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6 18

3

J L  

    1 1~5 cm

5 J L

1994  

10

10 Diplazium dilatatum

Dicranopteris linearis Elatostema lineolatum

Alpinia intermedia Selaginella doederleinii

Blechnum orientale  
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Table10. The rank of the top 10 understory species which have the highest sum of 

coverage 

 1 2 3 4 5 6 7 8 9 10  

 
 

  
 
  

  
      

 1024 856 391 348 270 230 116 108 95 54 433
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Figre 19. Percentage distribution diagram of the understory-plant-species coverage sum 
 

Woodwardia kempii 1999

Nageia nagi 1996 Pteris cadieri

Uncaria hirsuta 1997

Woodwardia Harlandii

Botrychium daucifolium Parathelypteris angulariloba

Parathelypteris angustifrons Rhododendron

mariesii 10  
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11
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11  
Table 11. The comparison sheet of vegetation classification units
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1997

 

1997 2 50×50m2 0.5ha

56 10×10 m2 0.56ha

2 1  



 

 59

12  
Table12. The comparison sheet between this study and Sheu & Lu 1997 ’s 
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372 1997

248 10

13 12 11 7 7

7 7 6 5

5 1997

2

 

10 16

12 10 9 8

7 7 7 6 6

1997

2  

Pteridophyte-Quotient 102

270 9.44 1997

54 194 6.969 2

Ptph-Q = 4.1

1937 1983 Ptph-Q = 4.83 1998

 

1997

 

1024 856

391 348
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270 230 116

108 95

54 1997

2

 

1997

J L 2

 

1997

 

1997 248

496 248 /0.5ha 372 664 372

/0.56ha

Fagaceae

Moraceae 4 1997

2

 

20~60m
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1997

2

 

DCA

DCA 1 2 p

0.01 5 Yang et al. 2008

1994 DCA 1

p 0.01 DCA 2 p 0.05 3

DCA 1 p 0.05 4

DCA 2 p 0.05

DCA 3 p 0.05  

100m

0.76 2007 600m

4.56 6 × 0.76 /100m 4.56
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1997

42~43 Cunninghamia laceolata Pinus 

sp. 12ha

 

10 9 10

2

2

2004

 

 
 
 

  

20 9 10  
Figre 20. Size-class disturbution diagrams of the ninth and the tenth important trees in 

all sampling plots 
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26 102

2 2 73 220 13 48 114

372  

Shannon 3.753 0.795

0.7  

TWINSPAN DCA MCA

2

 

1997

56
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2004
91  
2000

95  
1987

82  
1994  29

2 :113 125  
1986

53  
1996

78  
2006

63  
1997 II

163  
1999 IV

163  
1996 I

163  
2002

133  
2000

33 2 :179 199  
2004

18 4 :285 301  
2003

362  
1993  7

3 :127 146  
2007 310  
2004

92  



 

 67

1991
94  

1992
78  

1995
93  

1997 19
2 :1 9  

1992
82  

2004
 33 3 :237 257  

1994
51  

1998

117  
2002

81  
1999

74  
2000

 14 1 :35 48  
2003 254  

1993
77  

2004
18 3 :229 246  

1976
 19:1 44  

1976
 118:183 199  

1983 462  
2002

68  
1984

88  
2001
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124  
1975  116:453 471  
1977

 119:201 215  
1985 III

 18 3 :33 44  
1987  20 1 :1 14  
1996 IV

 39:249 268  
1988

 2 4 :89 100  
1979

 124:187 209  
-  

http://www.datawarehouse.moeacgs.gov.tw/goe/index/GISSearch/MSDefault.h
tm 
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Plot Altitude m  Aspect Slope Topography
Coverage of 

Rock 

1      640 315 27 2 1 

2      627 340 25 2 2 

3      640 330 25 2 1 

4      660 310 20 1 1 

5      657 40 37 1 1 

6      664 335 5 1 1 

7      691 265 37 1 2 

8      193 200 35 4 2 

9      218 190 27 4 2 

10     240 190 42 5 2 

11     268 315 20 4 2 

12     275 245 30 5 2 

13     360 265 37 3 2 

14     466 330 22 3 2 

15     553 145 20 2 1 

16     600 315 32 2 1 

17     640 265 30 2 1 

18    632 310 10 2 1 

19     667 300 37 1 2 

20     680 285 23 1 2 

21 400 263 20 3 1 

22 544 295 19 3 1 

23 559 315 26 2 1 

24 570 240 10 2 1 

25 560 345 27 2 2 

26 600 345 15 2 1 

27 600 210 10 2 1 

28 620 225 30 2 2 

29 630 245 40 1 2 

30 670 245 43 1 1 

31 280 135 15 4 1 

32 260 120 35 4 2 

33 220 135 20 4 2 
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Plot Altitude m  Aspect Slope Topography
Coverage of 

Rock 

34 120 225 20 5 2 

35 600 330 20 2 2 

36 545 330 15 2 1 

37 528 270 10 2 2 

38 600 255 32 2 2 

39 600 185 28 2 2 

40 540 185 20 3 2 

41 500 180 40 5 2 

42 700 90 20 1 1 

43 620 180 35 2 2 

44 560 190 25 2 2 

45 300 135 35 4 2 

46 300 135 30 4 2 

47 500 135 33 3 2 

48 500 75 15 3 2 

49 400 150 35 3 2 

50 200 75 40 4 2 

51 260 60 35 3 2 

52 360 145 20 2 1 

53 100 140 60 4 1 

54 180 130 37 5 2 

55 280 150 40 4 2 

56 320 140 20 3 2 
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Pteridophyte
 
Adiantaceae  

Adiantum flabellulatum L.  
Aspidiaceae  

Tectaria phaeocaulis (Rosent.) C. Chr.  
Pleocnemia rufinervis (Hayata) Nakai  

Aspleniaceae  
Asplenium cheilosorum Kunze ex Mett.  
Asplenium neolaserpitiifolium Tardieu & Ching  
Asplenium nidus L.  
Asplenium normale D. Don  
Asplenium wilfordii Mett. ex Kuhn  
Asplenium wrightii Eaton ex Hook.  

Athyriaceae  
    Diplazium dilatatum Blume  

Diplazium doederleinii (Luerss.) Makino  
Diplazium donianum (Mett.) Tard.-Blot   
Diplazium donianum (Mett.) Tard.-Blot var. aphanoneuron (Ohwi) Tagawa 

 
Diplazium petri Tardieu  
Diplazium subsinuatum (Wall. ex Hook. & Grev.) Tagawa  
Diplazium virescens Kunze  

Blechnaceae  
Blechnum orientale L.  
Woodwardia kempii Copel.  
Woodwardia Harlandii Hool.  
Woodwardia japonica L. f. Sm.  
Woodwardia prolifera Hook. & Am.   

Cheiropleuriaceae  
Cheiropleuria bicuspis (Blume) C. Presl  

Cyatheaceae  
Cyathea lepifera (J. Sm.) Copel.  
Cyathea metteniana (Hance) C. Chr. & Tardieu  
Cyathea podophylla (Hook.) Copel.  
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Cyathea spinulosa Wall. ex Hook.  
Davalliaceae  

Davallia mariesii T. Moore ex Baker  
Dennstaedtiaceae  

Dennstaedtia scabra (Wall. ex Hook.) Moore  
Histiopteris incise (Thunb.) J. Sm.  
Hypolepis punctata (Thunb.) Merr.  
Microlepia krameri C. M. Kuo  
Microlepia krameri C. M. Kuo   
Microlepia marginata (Houtt.) C. Chr.   
Microolepia marginata (Houtt.) C. Chr. var. bipinnata Makino   
Microlepia obtusiloba Hayata  
Microlepia speluncae (L.) Moore  
Pteridium aquilinum (L.) Kuhn subsp. latiusculum (Desv.) Shieh  

Dryopteridaceae  
Arachniodes pseudo-aristata (Tagawa) Ohwi  
Arachniodes rhomboides (Wall.) Ching  
Dryopteris formosana (Christ) C. Chr.  
Dryopteris sordidipes Tagawa  
Dryopteris sparsa (Don) Ktze.   
Dryopteris varia (L.) Kuntze  
Polystichum hecatopterum Diels  

Gleicheniaceae  
Dicranopteris linearis (Burm. f.) Under.  
Dicranopteris linearis (Burm. f.) Under. var. subpectinata Holtt.  
Diplopterygium chinensis (Rosenst.) DeVol  

Hymenophyllaceae  
Gonocormus minutus (v. d. Bosch) Bak.   
Hymenophyllum barbatum (v. d. Bosch) Bak.   
Mecodium polyanthos (Sw.) Copel.   
Vandenboschia auriculata (Blume) Copel.   

Lindsaeaceae  
Lindsaea orbiculata (Lam.) Mett. ex Kuhn  
Lindsaea javanensis Blume   
Lindsaea orbiculata (Lam.) Mett. var. commixta (Tagawa) Kramer   
Sphenomeris chusana (L.) Copel.  

Lomariopsidaceae  
Bolbitis subcordata (Copel.) Ching  
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Egenolfia appendiculata (Willd.) J. Sm.  
Lycopodiaceae  
    Lycopodium cernuum L.  
Marattiaceae  

Angiopteris lygodiifolia Rosenst.  
Oleandraceae  

Nephrolepis auriculata (L.) Trimen  
Nephrolepis biserrata (Sw.) Schott  

Ophioglossaceae  
Botrychium daucifolium Wall. ex Hook & Grev.  
Ophioderma pendula (L.) Presl  

Osmundaceae  
Osmunda banksiifolia (Presl) Kuhn  

Plagiogyriaceae  
Plagiogyria adnata (Blume) Bedd.  

Polypodiaceae  
Colysis hemionitidea (Wall.) Presl  
Colysis pothifolia (Don) Presl  
Colysis wrightii Ching  
Lemmaphyllum microphyllum Presl  
Crypsinus hastatus (Thunb.) Copel.  
Lepisorus monilisorus (Hayata) Tagawa  
Loxogramme salicifolia (Makino) Makino  
Microsorium buergerianum (Miq.) Ching  
Microsorium pteropus (Blume) Copel.  
Polypodium formosanum Bak.  
Pseudodrynaria coronans (Mett.) Ching  
Pyrrosia lingua (Thunb.) Farw.  

Psilotaceae  
Psilotum nudum (L.) Beave.  

Pteridaceae  
Pteris cadieri H. Christ  
Pteris dispar Kunze  
Pteris ensiformis Burm.   
Pteris fauriei Hieron.   
Pteris grevilleana Wall.   
Pteris multifida Poir.   
Pteris semipinnata L.  
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Pteris tokioi Masamune   
Schizaeaceae  

Lygodium japonicum (Thunb.) Sw.  
Selaginellaceae  

Selaginella delicatula (Desv.) Alston  
Selaginella doederleinii Hieron.  
Selaginella mollendorffii Hieron.  

Thelypteridaceae  
Cyclosorus parasiticus (L.) Farw.   
Cyclosorus truncatus (Poir.) Farw.   
Dictyocline griffithii Moore   
Metathelypteris uraiensis (Rosenst.) Ching   
Parathelypteris angulariloba (Ching) Ching  
Parathelypteris angustifrons (Miq.) Ching  
Parathelypteris glanduligera (Kunze) Ching   
Parathelypteris japonica (Bak.) Ching   
Pronephrium triphyllum (Sw.) Holtt.  

Vittariaceae  
Vittaria angusto-elongata Hayata  
Vittaria flexuosa Fee  
Vittaria zosterifolia Willd.  
 

Gymnosperms 
 
Podocarpaceae  

Nageia nagi (Thunb.) Kuntze  
Taxodiaceae  

Cryptomeria japonica (L. f.) D. Don  

Angiosperms

Dicotyledons

Acanthaceae  
Codonacanthus pauciflorus (Nees) Nees  
Justicia procumbens L.  
Peristrophe japonica (Thunb.) Bremek.  
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Staurogyne concinnula (Hance) Kuntze  
Strobilanthes cusia (Ness) Kuntze  

Aceraceae  
Acer serrulatum Hayata  

Actinidiaceae  
Saurauia tristyla DC. var. oldhamii (Hemsl.) Finet & Gagnep  

Amaranthaceae  
Achyranthes bidentata Blume  
Achyranthes longifolia (Makino) Makino  

Anacardiaceae    
Rhus javanica L. var. roxburghiana (DC.) Rehder & E. H. Wils.  

Annonaceae  
Fissistigma oldhamii (Hemsl.) Merr.  

Apocynaceae  
Anodendron benthamiana Hemsl.  
Ecdysanthera rosea Hook. & Arn.  
Trachelospermum gracilipes Hook. f.  

Aquifoliaceae  
Ilex asprella (Hook. & Arn.) Champ.  
Ilex ficoidea (Hemsl.)  
Ilex formosana Maxim.  
Ilex goshiensis Hayata  
Ilex micrococca Maxim.  
Ilex pubescens Hook. & Arn.  
Ilex rotunda Thunb.  

Araliaceae  
Aralia decaisneana Hance  
Dendropanax dentiger (Harms. ex Diels) Merr.  
Eleutherococcus trifoliatus (L.) S. Y. Hu  
Hedera rhombea (Miq.) Bean var. formosana (Nakai) H. L. Li  
Schefflera octophyllera (Lour.) Harms  

Aristolochiaceae  
Asarum epigynum Hayata  
Asarum macranthum Hook. f.  

Asclepiadaceae  
Hoya carnosa (L. f.) R. Br.  
Marsdenia formosana Masam.  

Begoniaceae  
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Begonia aptera Blume  
Campanulaceae  

Lobelia nummularia Lam.  
Carpparaceae  

Crateva adansonii DC. subsp. formosensis Jacobs  
Caprifoliaceae  

Sambucus chinensis Lindl. 
Viburnum luzonicum Rolfe  

Caryophyllaceae  
Stellaria aquatica (L.) Scop.  

Celastraceae  
Euonymus laxiflorus Champ. ex Benth.  

Chloranthaceae  
Chloranthus oldhami Solms  
Sarcandra glabra (Thunb.) Nakai  

Compositae  
Blumea lanceolaria (Roxb.) Druce  
Blumea riparia (Blume) DC. var. megacephala Randeria  
Elephantopus mollis  
Gnaphalium luteoalbum L. subsp. affine (D. Don) Koster  

Convolvulaceae  
Erycibe henryi Prain  

Cucurbitaceae  
Gynostemma pentaphyllum (Thunb.) Makino  
Trichosanthes cucumeroides (Ser.) Maxim. ex Franch. & Sav.  

Daphniphyllaceae  
Daphniphyllum glancescens Blume subsp. oldhamii (Hemsl.) T. C. Huang var. 
oldhamii (Hemsl.) T. C. Huang  

Ebenaceae  
Diospyros eriantha Champ. ex Benth.
Diospyros morrisiana Hance  

Elaeagnaceae  
Elaeagnus thunbergii Servais  

Elaeocarpaceae  
Elaeocarpus japonicus Siebold & Zucc.  
Elaeocarpus sylvestris (Lour.) Poir.  

Ericaceae  
Pteris taiwanensis Hayata  
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Rhododendron leptosanthum Hayata  
Rhododendron mariesii Hemsl. & E. H. Wils  
Rhododendron oldhamii Maxim.  
Vaccinium bracteatum Thunb.  

Euphorbiaceae  
Antidesma japonicum Siebold & Zucc. var. densiflorum Hurus.  
Bischofia javanica Blume  
Bridelia balansae Tutcher  
Bridelia tomentosa Blume  
Glochidion acuminatum Mull. Arg.  
Glochidion philippicum (Cavan.) C. B. Rob.  
Glochidion rubrum Blume  
Glochidion zeylanicum (Gaertn.) A. Juss.  
Glochidion zeylanicum (Gaertn.) A. Juss. var. lanceolatum (Hayata) M. J. Deng &  
J. C. Wang 
Mallotus japonicus (Thunb.) Mull. Arg.  
Mallotus paniculatus (Lam.) Mull. Arg.  
Sapium discolor Mull. Arg.  
Sapium sebiferum (L.) Roxb.  

Fagaceae  
Castanopsis cuspidate (Thunb.) Schottky var. carlesii (Hemsl.) Yamaz. 

 
Cyclobalanopsis gilva (Blume) Oerst.  
Cyclobalanopsis glauca (Thunb) Oerst.  
Cyclobalanopsis longinux (Hayata) Schottky  
Cyclobalanopsis sessilifolia (Blume) Schottky  
Limlia uraiana (Hayata) Masam. & Tomiya  
Pasania glabra (Thunb.) Oerst.  

Gentianaceae  
Swertia shintenensis Hayata  
Tripterospermum alutaceifolium (T. S. Liu & Chiu C. Kuo) J. Murata  

Gesneriaceae  
Aeschynanthus acuminatus Wall. ex A. DC.  
Hemiboea bicornuta (Hayata) Ohwi  
Lysionotus pauciflorus Maxim.  
Rhynchotechum discolor (Maxim.) B. L. Burtt  

Hamamelidaceae  
Liquidambar formosana Hance  
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Illiciacea  
Illicium arborescens Hayata  

Juglandaceae  
Engelhardia roxburghiana Wall.  

Labiatae  
Clinopodium chinense (Benth.) Kuntze  
Prunella vulgaris L. subsp. asiatica (Nakai) H. Hara var. asiatica  
Scutellaria indica L.  

Lardizabalaceae  
Stauntonia obovatifoliola Hayata  

Lauraceae  
Cinnamomum camphora (L.) J. Presl  
Cinnamomum micranthum (Hayata) Hayata  
Cinnamomum osmophloeum Kaneh.  
Cryptocarya chinensis (Hance) Hemsl.  
Lindera communis Hemsl.  
Lindera megaphylla Hemsl.  
Litsea acuminata (Blume) Kurata  
Litsea cubeba (Lour.) Pers.  
Machilus japonica Siebold & Zucc. var. kusanoi (Hayata) J. C. Liao  
Machilus thunbergii Siebold & Zucc.  
Machilus zuihoensis Hayata  

Leguminosae  
Acacia confusa Merr.  
Archidendron lucidum (Benth.) I. Nielsen  
Bauhinia championii (Benth.) Benth.  
Callerya reticulata (Benth.) Schot  
Dalbergia benthamii Prain  
Dumasia villosa DC. subsp. bicolor (Hayata) H. Ohashi & Tateishi  
Hylodesmum leptopus (A. Gray ex Benth.) H. Ohashi & R. R. Mill  
Mucuna macrocarpa Wall.  
Pueraria montana (Lour.) Merr.  

Lythraceae  
Lagerstroemia subcostata Koehne  

Magnoliaceae  
Michelia compressa (Maxim.) Sargent  

Malpighiaceae  
Hiptage benghalensis (L.) Kurz.  
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Malvaceae   
Sida cordifolia L.  
Urena procumbens L.  

Melastomataceae  
Blastus cochinchinensis Lour.  
Melastoma candidum D. Don  
Sarcopyramis nepalensis Wall. var. bodinieri (H. Lev. & Vaniot) H. Lev. 

 
Meliaceae  

Melia azedarach L.  
Menispermaceae  

Pericampylus Formosanus Diels  
Stephania japonica (Thunb.) Miers  

Moraceae  
Broussonetia kazinoki Siebold  
Ficus fistulosa Reinw. ex Blume  
Ficus formosana Maxim.  
Ficus erecta Thunb. var. beecheyana (Hook. & Arn.) King  
Ficus sarmentosa Buch.-Ham. ex Sm. var. nipponica (Franch. & Sav.) Corner 

 
Ficus septica Burm. f.  
Ficus virgata Reinw. ex Blume  
Maclura cochinchinensis (Lour.) Corner  
Morus australis Poir.  

Myricaceae  
Myrica rubra (Lour.) Siebold & Zucc.  

Myrsinaceae  
Ardisia cornudentata Mez  
Ardisia crenata Sims  
Ardisia quinquegona Blume  
Ardisia sieboldii Miq.  
Maesa perlaria (Lour.) Merr.   
Maesa perlaria (Lour.) Merr. var. formosana (Mez) Yuen P. Yang     
Myrsine seguinii H. Lev.  
Myrsine stolonifera (Koidz.) Walker  

Myrtaceae  
Syzygium buxifolium Hook. & Arn.  

Oleaceae  
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Fraxinus griffithii C. B. Clarke  
Oxalidaceae  

Oxalis corymbosa DC.  
Piperaceae  

Piper kadsura (Choisy) Ohwi  
Piper sintenense Hatus.  

Plantaginaceae  
Plantago asiatica L.  

Polygonaceae  
Polygonum chinense L.  
Polygonum longisetum De Bruyn  

Proteaceae  
Helicia cochinchinensis Lour.  
Helicia formosana Hemsl.  

Ranunculaceae  
Clematis crassifolia Benth.  

Rhamnaceae  
Ventilago leiocarpa Benth.  

Rosaceae  
Eriobotrya deflexa (Hemsl.) Nakai  
Pourthiaea beauverdiana (C. K. Schneid.) Hatus. var. notabilis (Rehder & Wilson) 
Hatus.  
Prunus phaeosticta (Hance) Maxim.  
Rubus corchorifolius L. f.  
Rubus formosensis Kuntze  
Rubus swinhoei Hance  

Rubiacea  
Coptosapelta diffusa (Champ. ex Benth.) Steenis  
Damnacanthus indicus Gaertn.  
Gardenia jasminoides Ellis  
Lasianthus bunzanensis Simizu  
Lasianthus fordii Hance  
Lasianthus obliquinervis Merr.  
Lasianthus wallichii Wight  
Morinda umbellata L.    
Mussaenda pubescens W. T. Aiton  
Ophiorrhiza japonica Blume  
Ophiorrhiza pumila Champ. ex Benth.  
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Paederia foetida L.  
Psychotria rubra (Lour.) Poir.  
Psychotria serpens L.  
Randia cochinchinensis (Lour.) Merr.  
Tricalysia dubia (Lindl.) Ohwi  
Uncaria hirsuta Havil.  
Wendlandia formosana Cowan  

Rutaceae  
Citrus tachibana (Makino) Tanaka  
Glycosmis citrifolia (Willd.) Lindl.  
Melicope pteleifolia (Champ. ex Benth.) T. Hartley  
Melicope semecarpifolia (Merr.) T. Hartley  
Tetradium glabrifolium (Champ. ex Benth.) T. Hartley  
Zanthoxylum nitidum (Roxb.) DC.  
Zanthoxylum scandens Blume  

Sabiaceae  
Meliosma rhoifolia Maxim.  
Meliosma rigida Siebold & Zucc.  
Meliosma squamulata Hance  
Sabia swinhoei Hemsl.  

Saururaceae  
Houttuynia cordata Thunb.  

Saxifragaceae  
Hydrangea angustipetala Hayata  
Hydrangea chinensis Maxim.  
Itea oldhamii C. K. Schneid.  
Itea parviflora Hemsl.  
Pileostegia viburnoides Hook. f. & Thomson  
Schizophragma integrifolium Oliv. var. fauriei (Hayata) Haytat  

Schisandraceae  
Kadsura japonica (L.) Dunal  

Scrophulariaeae  
Mazus pumilus (Burm. f.) Steenis  
Torenia concolor Lindl.  

Solanaceae  
Lycianthes biflora (Lour.) Bitter  

Staphyleaceae  
Turpinia formosana Nakai  
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Styracaceae  
Alniphyllum pterospermum Matsum.  
Styrax suberifolia Hook. & Arn.  

Symplocaceae  
Symplocos glauca (Thunb.) Koidz.  
Symplocos theophrastifolia Siebold & Zucc.  

Theaceae  
Adinandra formosana Hayata  
Cleyera japonica Thunb. var. morii (Yamam.) Masam.  
Eurya chinensis R. Br.  
Gordonia axillaris (Roxb.) Dietr.  
Pyrenaria shinkoensis (Hayata) H. Keng  

Trochodendraceae  
Trochodendron aralioides Siebold & Zucc.  

Umbelliferae  
Oenanthe javanica (Blume) DC.  

Urticaceae  
Elatostema lineolatum Wight var. majus Wedd.  
Elatostema platyphylloides B. L. Shih & Yuen P. Yang  
Oreocnide pedunculata (Shirai) Masam.  
Pellionia radicans (Siebold & Zucc.) Wedd.  
Pilea aquarum Dunn subsp. brevicornuta (Hayata) C. J. Chen  

Verbenaceae  
Callicarpa formosana Rolfe  
Clerodendrum cyrtophyllum Turcz.  

Violaceae  
Viola nagasawae Makino & Hayata  

Vitaceae  
Cayratia japonica (Thunb.) Gagnep.  
Tetrastigma formosanum (Hemsl.) Gagnep.  
Tetrastigma umbellatum (Hemsl.) Nakai  
 

Dicotyledons

Araceae  
Alocasia odora (Lodd.) Spach.  
Arisaema heterophyllum Blume  
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Arisaema ringens (Thunb.) Schott  
Pothos chinensis (Raf.) Merr.  

Commelinaceae  
Amischotolype hispida (Less. & A. Rich.) D. Y. Hong  
Murdannia keisak (Hassk.) Hand.-Mazz.  
Pollia japonica Thunb.  
Pollia miranda (H. Lev.) H. Hara  

Cyperaceae  
Carex transalpina Hayata  
Carex tristachya Thunb. var. pocilliformis (Boott) Kuk.  
Scleria terrestris (L.) Fassett  

Dioscoreaceae  
Dioscorea japonica Thunb. var. pseudojaponica (Hayata) Yamam.  
Dioscorea matsudae Hayata  

Gramineae  
Bambusa oldhamii Munro  
Lophatherum gracile Brongn.  
Miscanthus floridulus (Labill.) Warb. ex Schum. & Laut.  
Oplismenus compositus (L.) P. Beauv.  
Setaria palmifolia (J. König) Stapf  

Hypoxidaceae  
Curculigo capitulata (Lour.) Kuntze  

Liliaceae  
Dianella ensifolia (L.) DC.  

Musaceae  
Musa basjoo Siebold var. formosana (Warb.) S. S. Ying  

Orchidaceae  
Calanthe formosna Rolfe  
Calanthe striata R. Br. ex Lindl.  
Calanthe triplicata (Willem.) Ames  
Cephalantheropsis gracilis (Lindl.) S. Y. Hu  
Cleisostoma paniculatum (Ker Gaw.) Garay  
Eria ovata Lindl.  
Erythrodes blumei (Lindl.) Schltr.  
Gastrochilus japonicus (Makino) Schltr.  
Goodyera procera (Ker Gawl.) Hook. f.  
Goodyera velutina Maxim.  
Liparis elliptica Wight  
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Liparis formosana Rchb. f.  
Liparis nigra Seidenf.  
Listera suzukii Masam.  
Mischobulbum cordifolium (Hook. f.) Schltr.  
Vanilla albida Blume  

Palmae  
Arenga tremula (Blanco) Becc.  
Calamus quiquesetinervius Burret  

Pandanaceae  
Freycinetia formosana Hemsl.  

Smilacaceae  
Smilax bracteata C. Pres  
Smilax china L.  
Smilax lanceifolia Roxb.  
Smilax nantoensis T. Koyama  

Zingiberaceae  
Alpinia intermedia Gagnep.  
Aplinia japonica (Thunb.) Miq.  
Alpinia uraiensis Hayata  
Alpinia zerumbet (Pers.) B. L. Burtt & R. M. Sm.  



 

 90

 

  
  

(%) ( cm2 ) (%) 
IV(200) IV(100)

 2 0.06 2329 0.52 0.58 0.29 
 252 8.01 2077.74 0.46 8.47 4.24 
 6 0.19 4051.25 0.90 1.09 0.55 
 3 0.10 65.25 0.01 0.11 0.05 
 54 1.72 295.5 0.07 1.78 0.89 
 1 0.03 49 0.01 0.04 0.02 
 187 5.94 9628 2.14 8.09 4.04 

 10 0.32 107.75 0.02 0.34 0.17 
 13 0.41 15558.25 3.46 3.88 1.94 
 76 2.41 34833.5 7.76 10.17 5.09 

 58 1.84 7363.25 1.64 3.48 1.74 
 37 1.18 1754 0.39 1.57 0.78 

 2 0.06 50.5 0.01 0.07 0.04 
 37 1.18 1338 0.30 1.47 0.74 
 20 0.64 51.25 0.01 0.65 0.32 

 9 0.29 56.5 0.01 0.30 0.15 
 11 0.35 1245.75 0.28 0.63 0.31 
 230 7.31 39593 8.82 16.13 8.06 
 4 0.13 295.25 0.07 0.19 0.10 
 45 1.43 3382.25 0.75 2.18 1.09 
 8 0.25 189.5 0.04 0.30 0.15 
 27 0.86 714.25 0.16 1.02 0.51 
 5 0.16 16.25 0.00 0.16 0.08 
 1 0.03 1 0.00 0.03 0.02 
 2 0.06 15.25 0.00 0.07 0.03 
 1 0.03 1 0.00 0.03 0.02 
 25 0.79 798.25 0.18 0.97 0.49 
 36 1.14 4375.5 0.97 2.12 1.06 
 10 0.32 117.75 0.03 0.34 0.17 

 2 0.06 1186 0.26 0.33 0.16 
 27 0.86 10304 2.29 3.15 1.58 
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(%) ( cm2 ) (%) 

IV(200) IV(100)

 7 0.22 8861 1.97 2.20 1.10 
 8 0.25 190.75 0.04 0.30 0.15 
 8 0.25 3205 0.71 0.97 0.48 

 1 0.03 900 0.20 0.23 0.12 
 1 0.03 2.25 0.00 0.03 0.02 

 3 0.10 227.25 0.05 0.15 0.07 
 116 3.69 3445.25 0.77 4.45 2.23 

 15 0.48 1036 0.23 0.71 0.35 
 9 0.29 103 0.02 0.31 0.15 

 23 0.73 1546 0.34 1.08 0.54 
 2 0.06 20 0.00 0.07 0.03 

 2 0.06 685 0.15 0.22 0.11 
 4 0.13 284.25 0.06 0.19 0.10 
 17 0.54 8558 1.91 2.45 1.22 
 6 0.19 54.5 0.01 0.20 0.10 

 2 0.06 29.25 0.01 0.07 0.04 
 35 1.11 7072 1.57 2.69 1.34 

 98 3.11 2691.5 0.60 3.71 1.86 
 5 0.16 111.25 0.02 0.18 0.09 

 14 0.44 1324.75 0.30 0.74 0.37 
 3 0.10 1435.25 0.32 0.41 0.21 

 2 0.06 76.25 0.02 0.08 0.04 
 7 0.22 162.25 0.04 0.26 0.13 

 8 0.25 34.5 0.01 0.26 0.13 
 49 1.56 21045.5 4.69 6.24 3.12 

 15 0.48 22462.5 5.00 5.48 2.74 
 5 0.16 323 0.07 0.23 0.12 

 19 0.60 909.25 0.20 0.81 0.40 
 16 0.51 446 0.10 0.61 0.30 

 1 0.03 169 0.04 0.07 0.03 
 11 0.35 4667 1.04 1.39 0.69 

 2 0.06 7.25 0.00 0.07 0.03 
 5 0.16 89.75 0.02 0.18 0.09 

 17 0.54 4923.75 1.10 1.64 0.82 
 6 0.19 323 0.07 0.26 0.13 
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(%) ( cm2 ) (%) 

IV(200) IV(100)

 2 0.06 101 0.02 0.09 0.04 
 6 0.19 38.5 0.01 0.20 0.10 

 27 0.86 30.75 0.01 0.86 0.43 
 1 0.03 2.25 0.00 0.03 0.02 

 47 1.49 754.75 0.17 1.66 0.83 
 1 0.03 1764 0.39 0.42 0.21 

 6 0.19 87.5 0.02 0.21 0.11 
 46 1.46 375.25 0.08 1.55 0.77 
 10 0.32 354 0.08 0.40 0.20 

 4 0.13 55 0.01 0.14 0.07 
 40 1.27 7133.5 1.59 2.86 1.43 
 4 0.13 398 0.09 0.22 0.11 

 11 0.35 1231.5 0.27 0.62 0.31 
 8 0.25 509.25 0.11 0.37 0.18 
 5 0.16 54 0.01 0.17 0.09 

 6 0.19 289 0.06 0.26 0.13 
 3 0.10 514 0.11 0.21 0.10 

 11 0.35 11 0.00 0.35 0.18 
 52 1.65 2326.5 0.52 2.17 1.09 

 12 0.38 6977.25 1.55 1.94 0.97 
 5 0.16 1834 0.41 0.57 0.28 

 18 0.57 3414.5 0.76 1.33 0.67 
 1 0.03 1369 0.30 0.34 0.17 

 2 0.06 458 0.10 0.17 0.08 
 9 0.29 231.75 0.05 0.34 0.17 

 28 0.89 194.25 0.04 0.93 0.47 
 1 0.03 1 0.00 0.03 0.02 

 5 0.16 955.5 0.21 0.37 0.19 
 12 0.38 498.75 0.11 0.49 0.25 
 5 0.16 91 0.02 0.18 0.09 
 24 0.76 513.75 0.11 0.88 0.44 

 8 0.25 23000 5.12 5.38 2.69 
 21 0.67 788.25 0.18 0.84 0.42 

 111 3.53 14024 3.12 6.65 3.33 
 259 8.23 94617 21.07 29.30 14.65 
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(%) ( cm2 ) (%) 

IV(200) IV(100)

 53 1.68 4002.75 0.89 2.58 1.29 
 162 5.15 13378.5 2.98 8.13 4.06 

 47 1.49 242.75 0.05 1.55 0.77 
 2 0.06 85 0.02 0.08 0.04 

 2 0.06 85 0.02 0.08 0.04 
 19 0.60 471.25 0.10 0.71 0.35 

 45 1.43 10595.75 2.36 3.79 1.89 
 7 0.22 12.5 0.00 0.23 0.11 
 254 8.07 15685.5 3.49 11.56 5.78 
 1 0.03 225 0.05 0.08 0.04 
 1 0.03 1 0.00 0.03 0.02 

 3147 100.00 449048 100.00 200.00 100.00 
 


