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Current status of fern research in
Taiwan and its relevance to the
Philippines

Wen-Liang Chiou

Curator: Herbarium of TFRI & Taipei Botanic Garden
Chief: Division of Forest Biology of TFRI

Taiwan Forestry Research Institute (TFRI), Taipei, Taiwan
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* The Flora of Taiwan 1st ed. (1975~1979)
* The Flora of Taiwan 2nd ed. (1993~2003)

= Manual of Taiwan Vascular Plants
Taiwanese version (1997~2003)

FLORA

TAIWAN

About 2,000 new species have been published annually

{Crane, 2004) -

New information of Taiwan Flora, 2000-2008
Blue: 2004-2004; Brown: 2004-2006
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New sp. Newrecord Re-confirmed Allien sp.




What is the next?

Flora on line, an electric version
& interactive key

(e-flora)

Advantages of the e-flora compared to the
“paper flora”

Immediate updating of information

Unlimited extension of data

No paper consuming

Easy combination and communication
of various databases through website

Interactive key




Traditional Key

Key to the genera of Athyriaceae
1. Sterile and fertile leaf dimorphism Pentarhizidium
1. Sterile and fertile leaf monomorphism (2
2 Stipes or peticles articulated 3)
3, Sori with indusia Woodsia
3. Sori without indusia Gymnogcarpium
2. Stipes or peticles not articulated 4
4, Indusia round, inferior or semi-inferior (5)
5. Fonds and stipes with multicellular hairs Acystopteris
5. Fonds and stipes without hairs Cystopteris
4. Indusia not as above or lacking (8
6. Stipe base swollen (7)
7. Rhizome and stipe base covered densely reddish brown scales Hypodematium
7. Rhizome and stipe base covered with brown or black scales (8)
8. Grooves on dorsal sides of rachis and costae disconnected Deparia
8. Grooves on dorsal sides of rachis and costae connected (9)
9. Rhizome erect, rare thin and long creeping (10)
10. Indusia absent Cornopteris
10. Indusia exist Athyrium
9. Rhizome thick, long creeping Anisocampium
6. Stipe base not swollen (1)
11. Veins anastomosing, two or more rows of areolace side by the costae Diplaziopsis
11. Veins free, one species with goniopteroid vein form (12)
12. Scales black or reddish brown; indusia thin Diplazium
12. Scales brown; indusia thick Rhachidosorus

2 Interactive Eey for Tmwan Flant— Wimndows Infemel Explorer

| hitpritedt B g ke

A0 | £ Tateractive Koy for Teyan Plant

Interactive Key of Taiwan Plant Chosen Characters List

m Frond ) Leal Division LSl
Adaxfal outline of stipe and

cliis

- Apex of Frond

- Apex of Pinnas
- Apex of pirnaule
- Aristate

Simple

of Blade

of Pinnae (if &
of Binnula (if exist)
Symmatric of Lowest

iz = O Simple 1o il
- Base Symmatns of middle Sl
Binnae

-Lowp &

”J\- pmr;ar ; 1 Pinnatifia-Finnale
- lAarmin of Lea

RinnLie )

= Finnas Shape

rhile-& Starle 4
i :
Leaf Shape % ﬁ
(orpinnae

select more characters ‘

- Finnule Arrange at Wisdele
Finnge Sase

- Sfipe

= Stpe Colar

- Stipe diamater

Ll Bipinnatfid-Bipinnate

= Texture of laming

| Triplanatifid-Tripinrats Subrt ‘ ‘ Rosat ]
& =




(& tafemetive Koy for Teoven Plint — Windows Tueruo! Exploter

| hitpitact g bedlieyt Sledissd [LPLs

S8 nmctien Ee for Taiyen Flent | - ool 7 R~ S -

- Indlusia Pube:

- Son Pestion
Sorl Shaps
- Sparangia Annulus Type A
- Sparangia Hairly appendlng more
- Metapiyses Form characters

- HomaSpars or ot
- Spore Lagsura
= Spare Chibrophyllus

sactive Key for Tewan Plint— Wandows Jutroue] Exploter

(€] v [ it g ey 914! 2] ] 1ol

SR | tnkroetive 8y far Tadyon St | BB

Interactive Key of Taiwan Plant

Searching Result(s)

- Lemmaphllut camnpsim

Set Sori Shaps
~round
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O |¢}msmcmkgyrqﬂum-i‘_lm = ol

Interactive Key of Taiwan Plant

Lemmaphyllum carnosum (Hook) C. Presl POLYPODIACEAE

Drrvroglossiin camosum T, Sm. ex Hook
Lemmaphylinm misroptniom Presl EE

Publication: Epim Beot 158 1851
Type Status & Publication: T Nepal Wathel 138 (BM, US)

Description: Small spiphytes Rhizoms very long-cresping: abowt | mm wide; © = oval with about 4 squalsize
bundles, scales sparse, clathrare, acicular with broad aud fiarked basss Stipes 1-2 cm apart. fronds small.
dimorphie; stenils fronds variable m size and shape, wsually ovate or orbicular, nearly sessile. cumeate at base, 1-2
cm long by 1-1 3 cmowids, or varing to eblanceolate and sfprars. o about 4 em long and 6 mm wids: margins
sutire; texiwrs somewhat fl=shy; venaton reticulats, hidden, fertls fronds parrowly linsar, 2-5 mm wide, to about 6
om long Sporanga m a-continuous lnear row on sither sids of cosia (cesnosa), later nzaly covenng the
tmdersirface sxiept alons the marzine, cover=d with clathrats. pelmts scales when vouns

Reference: Editetial Commirtes of the Flora of Tafwan Second Edinon. 1984 Flora of Taiwan Vol 1 Znd
Edition.

Specimen Images
Descriptions

Taxonomic Information
Nomenclature & Synonyms
Original Publication
Type Specimens Data

Relative Documents

Sliepil %

Interactive Key of Taiwan Plant

Searching Result(s)

ey o que——[fn T Chnct e

¥pe = Cyvathes fenicis Copel. 5 18 Feond: Apisn of Proriis.
- Trunk-fiks, pauglv moes than - acute
tm - Cyathea lepifera (T Sm
- asummate
= Crithes lolien
- caudae

Frond: Apes of pinauie

- scumeate

-caudate

Frand: Base of Pimie [if siisit)
- sNmmamc

- cordate

Frond: Base of Pimule (demist)
- prtiole

More characters for
identification of the species
listed in the right column

- summetnc

10



* Intexnctive Key for Taiwan Plant - Windows Internet Explorer

v [ i i o wikey! vil#s x| ol

W 4| @ Tnwmctive Koy for Teiyan Flant = fir -8 &~

Interactive Key of Taiwan Plant

Searching Result(s)

- Frond: Leaf Division - Bramea ] Sm =FT

- Pmnatifid-Pinnate

Type
<=, usually mors

[ EBHTARN @HEAR Herbarium, Teiwan Forestry Research Institats— 8423955 % Specim] . i z

| Query Specimens Data in TAIF Spdeimen bata

imen Data . . e

| [Fomly [Blecomeesn »]
petive | Bslea LT

[Callotate) | Wenbisngbion [peilis e B [1magan ] |
(Lomstion s

= Sheer L

26 specimens were found.
Sortfield : |Hetbarium No. v| Ascending/Descending : |Ascending v

ype ag Herbarium No mily pecies Name

182773 Bleclmaceae | Brainea isienis (Hook.) 1. Sm. |Wen

Blechnaceas | Braines insicnis (Hook.) J. Sm. {Fong

Blechnaceae | Braiisa frsignis (Hook.) 1. $m, |Fong

195014 Blechnaceae | Brainsa isienis (Hook.) 1. Sm. [Fong

Blechnaceae | Brainea insignis (Hock.) 1. Sm. |Pi-Fe

Blechnaceae | Brainea insignis (Hook.) 1. Sm. |[Pi-Fc

Blechnaceae | Bralnza insignis (Hook.) 1. Sm. |Pi-Fi

Blechnaceae | Brainea ssignis (Hook.) 1. Sm. |Fi-Fe

Blechnaceae | Brminea irsieni (Hock.) 1. Sm. (Pi-Fc

"DDGEGE & | & O\&
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TAIF :

l"""
:

""""

1,500,000 specimen space

270,000 specimens now

38 e A R
s T

hittp://taif.tfri.gov.iw/taif_en/

Institute:

erbarj M5

\cr select genug ligt: m

1 you e 3y smment ¢ gaesion. pleste Contagt U
Herborn, Tarwan

12



224 specimens were found,
Sortrild : [Hertiarun iy~

Type Image Herbarium No.  Family

¥ | Ascending/Descending :

Species Name

M

Collector(s)

L i 7 Elums Yao-Mou Huatg huyan
it | Addintis 2z Bl Wao-Mou Huang = 129G/5/  [Phuiyane
Adintum capiius-vemeris L. forma % 5
il il Pi-Pang L 3956 Q005 |Latiyu
Ad e e Kua Bi-Jao Wang L33 198554 [Meishan)
4 ich Ko Ei-Jac Wang 13843 |1936/548 |Msishankau
Adantum meishaninbm Yuo Bi-Jao Wang 13843 108R/5/2E |Maishan)
seaiur L. Wen-Liang Chisu 14355 199498 |Reatarsa of #169 Highway
Adh secdatm L. Wen-Liang Chisu 14353 1994098 |Restarea of #169 Highway
Pel-Hauan Le, Ehib-Wen ‘ L.
17574 Aelaniaceae | Aontupy cavdatum L. Chung, Chiao-n Koo, un- | 1840 \ZO0Z7ES | Hetnwm
Hing Chen
Adianlazear | AdALiD: GaRdGET L. Her-Lobig Chiane 3019 (200287 |Tapn
dlantaceas | Adi L. Her-Long Chiang W19 2002R0 |Taku
& i A fentifas Christ Fei-Hguan Lee, fun-Ming Chen (20800 20000/ |Zhilai Maim Feak
@ 4 o bl L. Chian-Chieh Chen 47T 200295 | Takvathsiling
& Hantazese | Ad foiworiai) Hook. Huang, Shish 165 (19RSME |Tong-Pu
@ adtantaceae | Adbmus candaiuni L. Jenn‘Che Wang, O H. Chen L0510 1997315 |Thilan
a Adiahitaceas | Adiarios fabollinktios L. Fel-Heuan Les, | M Cheng 12382 20021 Lk
& 1BMAS | Adiafivacese | it cobituln Cliis St -Chisi 2Hang 211 1990525 |Sanighan
B 122495 Lactantaruas | Abommtims schmsnrehil Mk Wian i Phimo 187 VIRRT | Tindian

Cpsmnth LME2e
men Data

13




Scanning & digitalization

139 specimens
collected from the
Philippines (1911~1992)
and deposited in TAIF

http /Aaif.tfri.gov.tw/search.php

14




How many ferns in the world?

Total: ¢ca.12,000 species
North American: ca. 450 spp.

|

* Europe: ca. 150 spp.
* Taiwan: ca. 650 spp.

Philippines: 943 species
(Copeland, 1958-1960)

*: Pteridophytes =
ferns + fern allies

- I™
=y g
) .

Gametophyte

¥ AAS f‘"}
‘bj‘_'c\‘ ,‘t’:;_‘ ’ K
g ;r' .. ’

=

o
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Types of Leaf Division

simple 1- pinnate 2- pinnate 3- pinnate
and even more....

/i
F7

o, 3
UWle, =i
S S e W
= A W L ¥
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Spore # per
sporangium

Sperm # per
Antheridium

Chromosome #

17



Pteris fauriei

Gametophyte
Reproduction
Diploid =Sexual Triploid=Apogamy

Distribution & Habitat of Pteris fauriei

PCAL

Elevation, exposed =

S0 km
—

A triploids
(: diploids

18




Cp DNA: Phylogeny of
Pteris

I Povlatensts (3)
P bolla (3)

o il
- P fairtei

vair. minor (9

var. finriei (10)

i P lincaris (2)
e s o w * Dict117701G (2)

il seniloso-costitlata (2)

[J transation
B transversion

iy ' scabvistipe (1)

Conservation

7

Aglamo i‘pha mey en;i%nzf 5

19
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Angiopteris
A. somai : Endangered

Endemic

2 populations

I- A. itoi : Critical endnge_red
Endemic

Single population

< 100 plants

4! sl-a:;.‘,. 29
- .!‘]-I"‘ ,l..f??l

ﬁ_‘; v “r’. b

) ey
: w{ i
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Media

Agar
Sphagnum
Peat moss

Soil from original habitat

A. somai
10 mo

/

1. Low sprophyte production of A. somai
2. Spores of A. ifoi do not germinate

24




3 mo 8 mo
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Sporophyte production from stipules

100 4 A. itoi
90 4
80 4
70 4
60 1
50 1

%

A. somaij

40 1
30 4
20 4
10
0
3 4 5 ] 7 8 9 10 11 12
Months

Seedlings transplant:

1. Taipei Botanic Garden
2. The original habitat

26
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Research

» Traditional taxonomy

+ E-Flora & Interactive key

» Phylogeny, phylogeography
« Conservation

+ Education

+ Herbarium & Botanic garden

Diospyros philippensis
(Diospyros dioscolor)
VS
Diospyros blancoi A. DC.
- ; ‘\ - > R
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Medinilla formosana Hayata
VS
Medinilla pendula Merr.

Clerodendrun kaempferi
VS
Clerodendrun intermedium

29



Pteris fauriei

Larhbe

Elevation, exposed =

s @ /\: triploids
| var. fauriei O: diploids

var. minor

Longitode

Chieniopteris harlandii and C. kempii

30



Hemionitis arifolia (2X, 3X, 4x)

31



Thank you
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