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Vegetation and pathological studies of Cyatheaceae in 

Yangmingshan National Park 

ABSTRACT 

Keywords: Yangmingshan National Park, Cyathea lepifera, Cyathea wilt, vegetation, 

geographic information system 

 

Cyathea lepifera, a tree fern, is an important living fossil for the research of plant 

evolution and biogeography.  Recently, many dead trees of Cyathea lepifera were 

discovered in northern Taiwan including Yangmingshan National Park, however, the 

cause of the death was unknown.  To preserve Cyathea lepifera and prevent the 

expansion of dead population, the aims of this research grant were to study the 

vegetation of C. lepifera and other Cyathea spp. in Yangmingshan National Park, to 

establish the spatial distribution of healthy and dead tree ferns, to determine the cause 

of the death, and finally to provide the integrated control and preservation measures.  

According to the aerial photographs, we digitized all the C. lepifera trees in 

Yangmingshan National Park and 41,482 trees were estimated to be present in the 

National Park.  Based on the analyses of digitized data with DTM (Digital Terrain 

Model) in the geographic information systems (GIS), we found that C. lepifera favors 

elevation between 200 and 800 meter high, middle slope, north and northeast aspects, 

and also prefers to grow in the valley where flow accumulation is greater than zero.  

In the field inspection, we finished the surveys of C. lepifera and other Cyathea spp. 

along most of the roads and trails in Yangmingshan National Park.  The locations 

and numbers of diseased and dead C. lepifera trees were recorded and overall 12.6% 

disease rate was revealed.  Vegetation surveys among twenty-six sites showed that 

no significant variation was observed in the vegetation structure of C. lepifera.  
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These suggest that companion plants may not involve in the death of tree fern.  In 

pathological studies, we collected 17 diseased trees from Yangmingshan National 

Park.  Among the 267 isolated fungal isolates, 237 fungal strains showed same 

colony morphology and molecular identification of selected strains also revealed 

identical ITS sequence.  Inoculation and re-isolation experiments confirmed that the 

isolated fungal species is highly possible the cause of Cyathea wilt.  According to 

our epidemiological surveillance, spread of the disease has been continually found in 

several locations.  An effective fungicide, thiabendazole, has been identified; 

however, its performance in the field and also disease management strategies need 

further evaluation. 

Based on our studies, long-term strategies are suggested here as follows. 

For long-term strategies: 

1. Aerial photography and field inspection at 2 to 3 years interval need to establish 

in the Park to determine the population dynamic and ecological information of C. 

lepifera. 

2. Different strategies of disease management should be applied in our surveillance 

plots and monitoring systems are needed to assess the effectiveness. 
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bar 
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3-11

 

XY TWD97 NA  
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3-12 /  

           

  

2000 11.052

(abc) 

10.331

(c) 

13.304

(abc) 

16.053

(bcd) 

19.277

(abc) 

22.180

(a) 

22.816

(d) 

22.535

(d) 

20.457

(d) 

19.371

(a) 

16.090

(ab) 

13.371

(a) 

2001 11.526

(a) 

12.625

(b) 

13.387

(abc) 

16.277

(abcd) 

19.868

(ab) 

22.297

(a) 

23.032

(cd) 

23.223

(ab) 

20.713

(cd) 

17.542

(b) 

13.633

(d) 

11.894

(abc) 

2002 10.155

(abc) 

11.436

(bc) 

15.016

(a) 

18.027

(a) 

20.010

(ab) 

22.183

(a) 

23.429

(bc) 

22.123

(abc) 

20.633

(d) 

18.558

(ab) 

14.413

(bcd) 

13.023

(ab) 

2003 9.742(

abc) 

11.907

(bc) 

12.206

(bc) 

17.893

(ab) 

19.342

(abc) 

21.473

(ab) 

24.200

(a) 

23.497

(a) 

21.653

(b) 

17.361

(b) 

16.023

(ab) 

10.539

(cd) 

2004 9.048(

bc) 

11.659

(bc) 

11.823

(c) 

16.403

(abcd) 

20.094

(ab) 

20.803

(bc) 

22.939

(d) 

22.848

(bcd) 

21.140

(bcd) 

16.071

(c) 

15.420

(abc) 

12.603

(ab) 

2005 9.497(

abc) 

11.354

(bc) 

11.290

(c) 

16.973

(abc) 

20.429

(a) 

21.893

(a) 

23.132

(bcd) 

22.816

(bcd) 

21.503

(bc) 

18.061

(b) 

16.050

(ab) 

9.729(

d) 

2006 11.477

(a) 

11.693

(bc) 

12.516

(bc) 

17.070

(abc) 

19.390

(abc) 

21.860

(a) 

23.516

(b) 

23.123

(abc) 

20.603

(d) 

18.416

(ab) 

16.393

(a) 

12.216

(abc) 

2007 10.658

(abc) 

12.839

(b) 

14.113

(ab) 

15.270

(cd) 

20.377

(a) 

22.207

(a) 

24.013

(a) 

22.684

(cd) 

21.180

(bcd) 

17.819

(b) 

14.090

(cd) 

12.913

(ab) 

2008 10.910

(abc) 

8.179(

d) 

13.348

(abc) 

16.850

(abc) 

18.871

(bc) 

21.843

(a) 

22.887

(d) 

22.952

(bcd) 

21.480

(bc) 

19.316

(a) 

14.820

(abcd) 

11.590

(abcd) 

2009 8.929(

c) 

14.793

(a) 

12.655

(bc) 

14.810

(d) 

18.619

(c) 

21.880

(a) 

23.119

(bcd) 

23.168

(ab) 

22.480

(a) 

17.974

(b) 

15.323

(abc) 

10.477

(cd) 

2010 11.148

(ab) 

12.689

(b) 

14.023

(ab) 

14.630

(d) 

19.252

(abc) 

20.513

(c) 

23.197

(bcd) 

22.987

(bc) 

21.650

(b) 

17.661

(b) 

14.563

(bcd) 

11.226

(bcd) 
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3-13 /  
 

          

  

2000 14.081

(abc) 

12.866

(cd) 

17.110

(abc) 

- 23.477

(ab) 

25.903

(a) 

26.929

(bcd) 

26.358

(cd) 

24.357

(ab) 

22.258

(a) 

18.583

(ab) 

15.806

(ab) 

2001 15.219

(a) 

16.554

(ab) 

18.119

(ab) 

- 23.313

(ab) 

26.340

(a) 

27.465

(bcd) 

27.613

(ab) 

22.700

(c) 

20.345

(bcd) 

16.880

(bc) 

15.281

(ab) 

2002 13.561

(abc) 

15.736

(b) 

19.352

(a) 

- 24.368

(a) 

25.773

(a) 

27.616

(bc) 

27.345

(abc) 

24.070

(abc) 

22.216

(a) 

17.323

(abc) 

16.358

(a) 

2003 13.742

(abc) 

16.261

(ab) 

16.274

(bc) 

- 22.852

(ab) 

25.100

(ab) 

29.177

(a) 

28.048

(a) 

25.230

(a) 

20.816

(abc) 

18.597

(ab) 

13.871

(abc) 

2004 12.316

(bc) 

15.934

(b) 

15.174

(c) 

- 24.323

(a) 

24.203

(bc) 

27.252

(bcd) 

26.626

(bcd) 

24.637

(a) 

28.845

(d) 

18.213

(ab) 

15.403

(ab) 

2005 12.045

(bc) 

14.543

(bc) 

16.152

(bc) 

- 23.861

(ab) 

25.487

(ab) 

27.448

(bcd) 

26.777

(bcd) 

25.283

(a) 

20.332

(bcd) 

19.280

(a) 

12.616

(c) 

2006 14.555

(ab) 

15.018

(bc) 

16.565

(bc) 

- 22.661

(ab) 

25.463

(ab) 

26.955

(bcd) 

26.732

(bcd) 

23.093

(bc) 

21.232

(ab) 

49.483

(a) 

14.645

(abc) 

2007 13.219

(abc) 

16.739

(ab) 

17.342

(abc) 

- 24.258

(a) 

25.210

(ab) 

27.984

(b) 

26.077

(d) 

23.923

(abc) 

19.429

(cd) 

15.713

(c) 

15.487

(ab) 

2008 13.748

(abc) 

10.407

(d) 

17.652

(abc) 

- 22.368

(b) 

25.397

(ab) 

26.497

(d) 

26.910

(bcd) 

24.177

(ab) 

22.400

(a) 

17.577

(abc) 

15.077

(ab) 

2009 11.606

(c) 

18.871

(a) 

16.281

(bc) 

- 22.594

(ab) 

25.607

(ab) 

26.865

(cd) 

26.761

(bcd) 

25.400

(a) 

19.858

(bcd) 

17.967

(ab) 

13.406

(bc) 

2010 14.416

(ab) 

16.068

(ab) 

18.484

(ab) 

- 22.935

(ab) 

23.280

(c) 

27.187

(bcd) 

26.684

(bcd) 

25.110

(a) 

19.839

(bcd) 

16.600

(bc) 

15.013

(ab) 
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3-14 /  

           

  

2000 12.719

(abc) 

11.931

(c) 

14.884

(ab) 

17.563

(bcd) 

21.035

(ab) 

23.620

(ab) 

24.500

(d) 

23.906

(e) 

22.227

(c) 

21.152

(ab) 

17.747

(ab) 

15.200

(a) 

2001 13.258

(a) 

13.954

(bc) 

14.774

(ab) 

17.783

(bcd) 

21.206

(ab) 

23.840

(a) 

24.606

(d) 

24.916

(ab) 

22.210

(c) 

19.303

(c) 

15.483

(d) 

13.629

(abc) 

2002 11.832

(abc) 

13.186

(bc) 

16.577

(a) 

19.630

(a) 

21.677

(a) 

23.777

(a) 

24.739

(d) 

24.700

(abc) 

22.160

(c) 

20.097

(bc) 

15.917

(cd) 

14.319

(abc) 

2003 11.271

(abc) 

13.479

(bc) 

13.745

(bc) 

19.270

(ab) 

20.758

(ab) 

22.890

(abc) 

25.861

(a) 

25.129

(a) 

22.440

(ab) 

19.274

(c) 

17.630

(ab) 

12.413

(cd) 

2004 10.990

(bc) 

13.431

(bc) 

13.535

(bc) 

17.870

(abcd) 

21.806

(a) 

22.643

(bc) 

24.477

(d) 

24.329

(cde) 

22.430

(c) 

17.661

(d) 

17.167

(abc) 

14.242

(abc) 

2005 10.935

(c) 

12.600

(bc) 

12.745

(c) 

18.473

(abc) 

21.774

(a) 

23.287

(abc) 

24.739

(d) 

24.329

(cde) 

23.517

(ab) 

20.400

(abc) 

18.153

(a) 

11.426

(d) 

2006 13.032

(ab) 

13.186

(bc) 

13.948

(bc) 

18.637

(abc) 

21.158

(ab) 

23.333

(ab) 

24.958

(cd) 

24.481

(bcd) 

22.037

(c) 

20.045

(bc) 

17.903

(ab) 

13.658

(abc) 

2007 12.348

(abc) 

14.561

(b) 

15.442

(ab) 

16.810

(cd) 

21.713

(a) 

23.500

(ab) 

25.535

(ab) 

24.174

(de) 

22.817

(bc) 

19.568

(c) 

15.837

(cd) 

14.677

(ab) 

2008 12.574

(abc) 

9.893(

d) 

15.103

(ab) 

18.517

(abc) 

20.568

(ab) 

23.223

(abc) 

24.619

(d) 

24.910

(ab) 

23.240

(ab) 

21.252

(a) 

16.763

(abcd) 

13.625

(abc) 

2009 10.929

(c) 

16.489

(a) 

14.597

(abc) 

16.850

(cd) 

20.390

(b) 

23.430

(ab) 

24.948

(cd) 

24.894

(ab) 

23.813

(a) 

19.539

(c) 

16.763

(abcd) 

12.471

(cd) 

2010 12.529

(abc) 

14.018

(bc) 

15.565

(ab) 

16.477

(d) 

21.074

(ab) 

22.313

(c) 

25.300

(bc) 

25.158

(a) 

23.840

(a) 

19.777

(c) 

16.430

(bcd) 

12.910

(bcd) 
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3-15 /  

           

  

2000 16.319

(ab) 

14.576

(cd) 

19.074

(abc) 

21.197

(c) 

25.971

(ab) 

27.843

(ab) 

29.123

(cd) 

28.442

(d) 

26.493

(abc) 

24.587

(ab) 

20.747

(abc) 

17.952

(ab) 

2001 17.003

(a) 

17.989

(b) 

19.465

(abc) 

21.657

(bc) 

24.810

(ab) 

28.500

(a) 

29.506

(bcd) 

29.597

(abc) 

24.637

(d) 

22.390

(cde) 

19.030

(bcd) 

17.177

(ab) 

2002 15.629

(ab) 

17.911

(b) 

21.100

(a) 

24.647

(a) 

26.542

(a) 

28.083

(ab) 

29.255

(cd) 

29.906

(ab) 

26.687

(abc) 

24.045

(abc) 

19.217

(bcd) 

17.787

(ab) 

2003 15.558

(ab) 

18.196

(b) 

18.268

(bc) 

23.763

(ab) 

24.661

(b) 

26.860

(bc) 

31.381

(a) 

30.694

(a) 

27.410

(ab) 

23.252

(bcd) 

20.670

(abc) 

15.977

(abc) 

2004 14.645

(ab) 

17.976

(b) 

17.332

(c) 

22.483

(abc) 

26.503

(a) 

26.987

(abc) 

29.494

(bcd) 

28.710

(cd) 

26.250

(bc) 

20.868

(e) 

20.740

(abc) 

17.513

(ab) 

2005 13.752

(b) 

16.004

(bc) 

17.735

(bc) 

23.063

(abc) 

25.526

(ab) 

27.083

(ab) 

29.355

(cd) 

28.806

(cd) 

27.603

(ab) 

22.810

(cd) 

21.183

(ab) 

14.426

(c) 

2006 16.497

(ab) 

16.743

(bc) 

17.774

(bc) 

22.420

(abc) 

24.803

(ab) 

27.413

(ab) 

29.077

(d) 

28.726

(cd) 

25.197

(cd) 

23.435

(abcd) 

21.487

(a) 

16.606

(abc) 

2007 15.510

(ab) 

18.811

(ab) 

18.897

(abc) 

20.740

(c) 

26.290

(ab) 

27.193

(ab) 

30.455

(ab) 

28.377

(d) 

26.293

(bc) 

21.890

(de) 

18.157

(d) 

18.229

(a) 

2008 16.190

(ab) 

12.662

(d) 

20.235

(ab) 

22.613

(abc) 

25.135

(ab) 

27.860

(ab) 

29.026

(d) 

30.077

(ab) 

26.783

(ab) 

25.035

(a) 

19.963

(abcd) 

17.500

(ab) 

2009 14.148

(b) 

21.207

(a) 

18.858

(abc) 

20.680

(c) 

25.239

(ab) 

28.050

(ab) 

29.639

(bcd) 

29.448

(bcd) 

27.647

(ab) 

22.052

(de) 

19.787

(abcd) 

15.668

(bc) 

2010 16.206

(ab) 

17.686

(b) 

20.284

(ab) 

20.663

(c) 

25.310

(ab) 

25.587

(c) 

30.213

(bc) 

29.781

(abc) 

27.993

(a) 

22.352

(cde) 

18.897

(cd) 

16.971

(ab) 
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3-36 2011 2010 2010

2011   
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3-37 x y   
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3-38 2010 2011 10 13 15

2010 0 A B  
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3-39 8 20

2011 dis% avrT maxT

minT   

 

 

  



( )  

 

112 
 

3-40 2 5 12

2011

 dis% avrT maxT minT   

 

 

  



 

113 
 

3-41 10 11

2011  dis% avrT

maxT minT   
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3-42 14 17 18

2011 18

60  

dis% avrT maxT minT   

 

 

  



 

115 
 

 

3-43 2000-2010

2011  avrT maxT

minT  
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3-44 18
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20 30

5 7 2 x 5 3

2 32

26

3-45

32

50

 

3-46C

B D E

B E
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3-45 A

B 32

C 32 D-F

D E F

E F G

H I H I
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3-46 A

 B C

D E

F  
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3-12

thiabendazole

DMSO

DMSO

thiabendazole DMSO

3-13

3-14 3-47 MAPK

w4i2

25% DMSO

3-47

Thibendazole  

 

3-48 wz1

wz2 wz3

wx1 wx3

wx2

wz2 wz3 wx1 wx3
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wx1 wx3 wz1

wx2

 

 

66.2%

wx1 wx3

wx1 wx3

 

 

2 5 2010

2011 3-38
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3-16  

 

F P ×: ○ NA: Not available  
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3-17  

 

F P ×: ○  

 

  



( )  
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3-18  

 

F P ×: ○ D: 
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3-47 A-E 500X

25% DMSO 25% DMSO

A

F-I F

1000X G H 400X I 3000X  
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3-48

wx wz   

 



 

127 
 

 

 

 

 

 

 

  

2011

8 20

3 5 12

10 11 14 17 18

 

 

 

:  
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02  

   

2011/05/30                         2011/07/20 

    

2011/08/02                         2011/08/16 



( )  
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2011/08/31                         2011/09/14 

  

2011/10/08                         2011/10/12 
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05  

  

2011/05/30                         2011/07/20

   

2011/08/02                         2011/08/16 

 



( )  
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2011/08/31                         2011/09/14 

 

  

2011/10/08                         2011/10/12 
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08  

 

2011/05/30-2011/10/12 
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10  

   

2011/06/07                         2011/07/20

   

2011/08/01                         2011/08/22 
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2011/09/05                         2011/10/08

  

2011/10/17                         2011/10/24 

 

 



( )  
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11  

   

2011/06/07                         2011/07/20

   

2011/08/01                         2011/08/08 
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2011/08/22                         2011/09/05 

   

2011/09/21                         2011/10/08 
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2011/10/17                         2011/10/24 
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12  

   

2011/06/07                         2011/07/20

   

2011/0801                        2011/08/08

   

2011/08/22                         2011/09/05



( )  
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2011/09/21                         2011/10/08

  

2011/10/17                         2011/10/24 
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14  

  

2011/06/07                         2011/07/20 

 
2011/10/08                        
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17  

   

2011/06/07                         2011/07/20 

 
2011/10/08                
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18  

   

2011/07/04                         2011/07/20 

 
2011/10/08                    
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20  

 
2011/06/07-2011/10/12 
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 Melanaphis sacchari Sugarcane yellow 

leaf virus  

 

Coutts et al., 2011  

 

  



( )  
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Zucchini yellow mosaic virus  

 

Vaillant, 2011  
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Sanchez-Pale, 2011  

  



( )  
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 Selaginellaceae 

 Selaginella doederleinii Hieron. 

 

 Marattiaceae 

 Angiopteris lygodiifolia Rosenst. 

 

 Gleicheniaceae 

 Dicranopteris linearis Burm. f.  Underw. 

 Diplopterygium glaucum Houtt.  Nakai 

 

 Dicksoniaceae 

 Cibotium taiwanense Kuo 

 

 Cyatheaceae 

 Cyathea lepifera J. Sm. ex Hook.  Copel.  

 Cyathea metteniana Hance  C. Chr.& Tard.-Blot  

 Cyathea podophylla Hook.  Copel.  

 Cyathea spinulosa Wall. ex Hook.  

 

 Dennstaedtiaceae 

 Histiopteris incisa Thunb.  J. Sm.  

 Microlepia krameri C. M. Kuo  

 Microlepia marginata Panzer  C. Chr. var. bipinnata Makino  

 

 Lindsaeaceae 

 Lindsaea orbiculata Lam.  Mett. ex Kuhn var. commixta Tagawa  

Shieh  

 

 Pteridaceae 

 Pteris fauriei Hieron.  

 Pteris semipinnata L.  

 

 Vittariaceae 

 Vittaria angusteelongata Hayata  
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 Blechnaceae 

 Blechnum orientale L.  

 

 Aspidiaceae 

 Tectaria subtriphylla Hook. & Arn.  Copel.  

 

 Dryopteridaceae 

 Arachniodes rhomboides Wall.  Ching  

 Dryopteris polita Rosenst.  

 

 Thelypteridaceae 

 Cyclosorus parasiticus L.  Farw.  

 

 Athyriaceae 

 Diplazium dilatatum Bl.  

 Diplazium donianum Mett.  Tard.-Blot  

 Diplazium mettenianum Miq.  C. Chr.  

 Diplazium petrii Tardieu  

 Diplazium subsinuatum Wall. ex Hook. & Grev.  Tagawa  

 

 Aspleniaceae 

 Asplenium antiquum Makino  

 Asplenium normale Don  

 Asplenium trichomanes L.  

 

 Polypodiaceae 

 Colysis elliptica Thunb.  Ching  

 Lemmaphyllum microphyllum Presl  

 Microsorium buergerianum Miq.  Ching  

 

 Pinaceae 

 Pinus thunbergii Parl.  

 

 Podocarpaceae 

 Nageia nagi Thunb.  O. Ktze.  

 

 Fagaceae 

 Cyclobalanopsis glauca Thunb. ex Murray  Oerst.  



( )  
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 Cyclobalanopsis sessilifolia Bl.  Schottky  

 

 Moraceae 

 Ficus erecta Thunb. var. beecheyana Hook. & Arn.  King  

 Ficus formosana Maxim.  

 

 Urticaceae 

 Elatostema lineolatum Wight var. majus Wedd.  

 Oreocnide pedunculata Shirai  Masam.  

 Pellionia radicans Sieb. & Zucc.  Wedd.  

 Pilea aquarum Dunn subsp. brevicornuta Hayata  C. J. Chen  

 

 Proteaceae 

 Helicia cochinchinensis Lour.  

 Helicia formosana Hemsl.  

 

 Polygonaceae 

 Polygonum chinense L.  

 

 Magnoliaceae 

 Michelia compressa Maxim.  Sargent  

 

 Annonaceae 

 Fissistigma oldhamii Hemsl.  Merr.  

 

 Schisandraceae 

 Kadsura japonica L.  Dunal  

 

 Lauraceae 

 Lindera communis Hemsl.  

 Lindera megaphylla Hemsl.  

 Litsea acuminata Bl.  Kurata  

 Litsea coreana Lévl.  

 Machilus thunbergii Sieb. & Zucc.  

 Machilus zuihoensis Hayata  

 Neolitsea aciculata Bl.  Koidz. var. variabillima Hayata  J. C. 

Li  

 



 

151 
 

 Berberidaceae 

 Mahonia japonica Thunb. ex Murray  DC.  

 

 Lardizabalaceae 

 Stauntonia obovatifoliola Hayata 

 

 Menispermaceae 

 Cyclea gracillima Diels  

 

 Piperaceae 

 Piper kadsura Choisy  Ohwi  

 Piper sintenense Hatusima  

 

 Chloranthaceae 

 Sarcandra glabra Thunb.  Nakai  

 

 Actinidiaceae 

 Saurauia tristyla DC. var. oldhamii Hemsl.  Finet & Gagncp.  

 

 Theaceae 

 Adinandra formosana Hayata  

 Camellia sinensis L.  Ktze.  

 Cleyera japonica Thunb. var. morii Yamamoto  Masam.  

 Eurya chinensis R. Br.  

 Eurya crenatifolia Yamamoto  Kobuski  

 

 Saxifragaceae 

 Hydrangea angustipetala Hayata  

 Hydrangea chinensis Maxim.  

 Itea oldhamii Schneider  

 Itea parviflora Hemsl.  

 

 Rosaceae 

 Prunus phaeosticta Hance  Maxim.  

 Rubus corchorifolius L. f.  

 Rubus formosensis Ktze.  

 Rubus swinhoei Hance  
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 Leguminosae 

 Acacia confusa Merr.  

 Archidendron lucidum Benth.  I. Nielsen  

 

 Euphorbiaceae 

 Antidesma japonicum Sieb. & Zucc. var. densiflorum Hurusawa  

 Bridelia balansae Tutch.  

 Glochidion acuminatum Muell.-Arg.  

 Glochidion rubrum Bl.  

 Mallotus japonicus Thunb.  Muell.-Arg.  

 Mallotus paniculatus Lam.  Muell.-Arg.  

 Sapium discolor Muell.-Arg.  

 

 Daphniphyllaceae 

 Daphniphyllum glaucescens Bl. subsp. oldhamii Hemsl.  Huang var. 

oldhamii Hemsl.  Huang  

 

 Rutaceae 

 Melicope pteleifolia Champ. ex Benth.  T. Hartley  

 

 Sabiaceae 

 Meliosma rigida Sieb. & Zucc.  

 Sabia swinhoei Hemsl.  

 

 Aquifoliaceae 

 Ilex asprella Hook. & Arn.  Champ.  

 Ilex ficoidea Hemsl.  

 Ilex formosana Maxim.  

 Ilex micrococca Maxim.  

 Ilex rotunda Thunb.  

 

 Staphyleaceae 

 Euscaphis japonica Thunb.  Kanitz  

 Turpinia formosana Nakai  

 

 Vitaceae 

 Ampelopsis cantoniensis Hook. & Arn.  Planch.  

 Cayratia japonica Thunb.  Gagnep.  
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 Tetrastigma formosanum Hemsl.  Gagnep.  

 

 Elaeocarpaceae 

 Elaeocarpus japonicus Sieb. & Zucc.  

 Elaeocarpus sylvestris Lour.  Poir.  

 Sloanea formosana Li  

 

 Elaeagnaceae 

 Elaeagnus thunbergii Serv.  

 

 Begoniaceae 

 Begonia formosana Hayata  Masam.  

 

 Cucurbitaceae 

 Gynostemma pentaphyllum Thunb.  Makino  

 

 Lythraceae 

 Lagerstroemia subcostata Koehne  

 

 Myrtaceae 

 Syzygium buxifolium Hook. & Arn.  

 

 Melastomataceae 

 Blastus cochinchinensis Lour.  

 Melastoma candidum D. Don  

 

 Araliaceae 

 Dendropanax dentiger Harms ex Diels  Merr.  

 Hedera rhombea Miq.  Bean var. formosana Nakai  Li  

 Schefflera octophylla Lour.  Harms  

 

 Myrsinaceae 

 Ardisia cornudentata Mez  

 Ardisia quinquegona Blume  

 Ardisia sieboldii Miq.  

 Maesa japonica Thunb.  Moritzi ex Zoll.  

 Maesa perlaria Lour.  Merr. var. formosana Mez  Yuen P. Yang  

 Myrsine seguinii H. Lévl.  
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 Ebenaceae 

 Diospyros morrisiana Hance  

 

 Symplocaceae 

 Symplocos chinensis Lour.  Druce  

 Symplocos setchuensis Brand  

 Symplocos theophrastifolia Sieb. & Zucc.  

 

 Oleaceae 

 Osmanthus matsumuranus Hayata  

 

 Apocynaceae 

 Trachelospermum jasminoides Lindl.  Lemaire  

 

 Asclepiadaceae 

 Hoya carnosa L. f.  R. Brown  

 

 Rubiaceae 

 Damnacanthus indicus Gaertn.  

 Gardenia jasminoides Ellis  

 Lasianthus fordii Hance  

 Lasianthus obliquinervis Merr.  

 Lasianthus wallichii Wight  

 Mussaenda macrophylla Wall. var. brevipilosa Jayaweera  

 Ophiorrhiza pumila Champ. ex Benth.  

 Psychotria rubra Lour.  Poir.  

 Psychotria serpens L.  

 Randia cochinchinensis Lour.  Merr.  

 Tricalysia dubia Lindl.  Ohwi  

 Wendlandia formosana Cowan  

 

 Convolvulaceae 

 Erycibe henryi Prain  

 

 Verbenaceae 

 Callicarpa formosana Rolfe  

 Clerodendrum cyrtophyllum Turcz.  
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 Acanthaceae 

 Staurogyne concinnula Hance  O. Ktze.  

 

 Gesneriaceae 

 Aeschynanthus acuminatus Wall. ex A. DC.  

 

 Caprifoliaceae 

 Viburnum luzonicum Rolfe  

 

 Compositae 

 Farfugium japonicum L.  Kitam.  

 

 Liliaceae 

 Ophiopogon reversus C. C. Huang  

 Paris polyphylla Sm.  

 Polygonatum odoratum Miller  Druce. var. pluriflorum Miq.  Ohwi  

 

 Hypoxidaceae 

 Curculigo capitulata Lour.  Kuntze  

 

 Smilacaceae 

 Smilax bracteata C. Presl  

 Smilax china L.  

 Smilax lanceifolia Roxb.  

 

 Commelinaceae 

 Pollia miranda H. Lév.  H. Hara  

 

 Cyperaceae 

 Carex cruciata Wahl.  

 

 Gramineae 

 Miscanthus sinensis Andersson  

 Oplismenus compositus L.  P. Beauv.  

 Oplismenus hirtellus L.  P. Beauv  

 

 Palmae 

 Calamus quiquesetinervius Burret  
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 Araceae 

 Alocasia odora Lodd.  Spach.  

 Arisaema ringens Thunb.  Schott  

 Pothos chinensis Raf.  Merr.  

 

 Zingiberaceae 

 Alpinia intermedia Gagn.  

 

 Orchidaceae 

 Anoectochilus formosanus Hayata  

 Calanthe speciosa Bl.  Lindl.  

 Calanthe triplicata Willemet  Ames  

 Cephalantheropsis gracilis Lindl.  S. Y. Hu  

 Cryptostylis arachnites Bl.  Hassk.  

 Goodyera clavata Pearce & Cribb.  

 Liparis formosana Reichb. f.  

 Liparis nigra Seidenf. 
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