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Abstract

Abstract

Key words: permanent plot, ground vegetation, dynamic, overwinter, phenology
1.Introduction

Because the impact of climate warming, species continued to move up to the high altitudes
region, in the past two decades this phenomenon has happened around the world and published in
the internationally renowned journals. Species of Taiwan island probably originated in the eastern
part of Himalayas Mountains. After the last ice age disappeared, species suitable to live in boreal
region should migrate to high-latitude areas, but as they were isolated in Taiwan island, they could
only migrate to high-elevation region with cold environment for surviving. Hehuanshan forest has
characteristics similar boreal forest ecosystem in subtropical regions. The winter snowfall slowed
down in recent years, this climate change should affect the ecosystem in Hehuanshan. A 6-ha
permanent plot, the biggest one in the high elevation of Taiwan, was established in the northeast
slope of Mt. Hehuan East peak. Besides the survey of every tree, Taroko National Park also
investigated the ground plant species, their coverage and distribution in this permanent plot. The
object of this study continues to investigate the overwinter pattern, phenology and short term
dynamics of the ground plant in this plot. This study will provide the information of ‘confirming the
index species of climate warming, continuous monitoring, response, establishing early warning
system’ from ‘the action project of National Park respond to the climate change®. The results of this
study also provide the content of popular science to help people to understand the research results of
the plant ecological monitoring by permanent plot in National Park.

2.Materials and methods

To survey the overwintering pattern of ground plant, from January to March 2012, we recorded
the overwintering categories including “withered’, ‘green and withered’, ‘green’ or ‘disappeared’ of
each species in 450 1 x 1 m ground vegetation plots. We counted the proportion of each category
to distinguish the overwintering pattern of each species. In every month we recorded the phenology
raw

of these ground plants including the categories of ‘tender leave’, ‘mature leave’, “flower’,
fruit’, ‘ripened fruit’, and ‘fruit dropping’. We recorded species, coverage, and height of each
ground plant, and compared with the data in 2011 to analysis the recruitment, disappearance, and
survival of each species. We further collected the references about the elevation distribution of each
species and referred to their overwintering pattern, phenology, and dynamic to select indicators of
environmental change. We also planned the article and time for long term monitoring of these plant
species in this plot. Finally, we accomplished the written report and translated into interpretation
and education information.

3.Main findings
I.From 2011 to 2012, there were 75 ground vegetation species belonging 61 genera and 41 families
recorded in this 6 ha plot, 66 species appearing in 2011, 3 of them disappeared and 9 species
recruited in 2012. A total of 72 species were recorded in 2012.
IX
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I1. Total coverage of ground plants were 84.42 m in 2011 to 89.34 m in 2012 and the increasing
rate was 5.8 %. Species with larger coverage were not larger increasing or decreasing of
coverage.

I11.We started to record the flower in April and the most species had flowers in June. Fruits started
to appear in June and the most species had fruits in September. The ratio of flowering and fruiting
species were higher in the forest interior than outside. Flowering peak in the forest interior
appeared in May, but outside forest appeared in August. The pattern of fruiting was similar in
forest interior and outside.

IV. Dominant ground plant species including Miscanthus transmorrisonensis, Elatostema trilobulatum,
Lycopodium pseudoclavatum, Gaultheria itoana, Galium echinocarpum, bloomed earlier one to two
months in 2012 than in 1994.

4.Suggestion

For immediate strategies:

We already collected the basic information of the composition and dynamic of the ground plant,
and compiled the interpretable information. In the future, this basic information can transform to
become easier interpreted content to cause the student can understand. It can start to plan the
activities of interpretation and education, and to carry out the popularizing education about long
term monitoring of high mountain ecosystem.

For long-term strategies:

I.1t does not have enough information about the sapling and seedling of Abies kawakamii and Tsuga
chinensis var. formosana. To realize niche separation and extension of A. kawakamii and T.
chinensis var. formosana, it needs to investigate their sapling and seedling number, distribution
by higher density sampling in this plot.

Il.To continue the long term ecological monitoring, it needs to re-census the plant species,
distribution and phenology at least every 5 years in this 6 ha permanent plot to realize the
relationship between the dynamic of the ground plant and the environmental change in the high
mountain.
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1. Pteridophytes j %g {24~
1. Aspidiaceae = = i F*
1. Ctenitis transmorrisonensis (Hayata) Tagawa ... ** =< g (H, E, M)
2. Athyriaceae Fr Z ;4
2. Athyrium oppositipinnum Hayata ¥4 & ¥ & (H, E, C)
3. Athyrium tozanense Hayata % % ¥+ % i (H, V, C)
4. Cystopteris moupinensis Franch. % ¥4 & (H, V, M)
3. Dennstaedtiaceae &= j;
5. Dennstaedtia scabra (Wall.) Moore w=j: (H, V, C)
4. Dryopteridaceae ## = i 4+
6. Dryopteris austriaca (Jacq.) Woynar ex Schinz & Thell. & £ &= & (H,V, C)
7. Dryopteris lepidopoda Hayata 5 & @< 5 (H, V, M)
8. Dryopteris wallichiana (Sprengel) Alston & Bonner % = #&=* & (H,V, C)
9. Polystichum deltodon (Bak.) Diels #+# 2 & (H, V, M)
10. Polystichum stenophyllum Christ 5 & 2 & (H, V, M)
5. Lycopodiaceae 7% >4+
11. Lycopodium complanatum L. ( sensu lato ) # |+ (H,V, C)
12. Lycopodium juniperoideum Sw. *.4p (H, V, C)
13. Lycopodium pseudoclavatum Ching &%+~ (H, V, M)
6. Polypodiaceae -k#: # #*
14. Lepisorus morrisonensis (Hayata) H. Ito # . % ¥ (H, V, M)
7. Pteridaceae k & 4+
15. Cryptogramma brunoniana Wall. & Lz (H, V, M)
2. Gymnosperms # -+ {£ 4~
8. Pinaceae >4+
16. Abies kawakamii (Hayata) Ito ~ %41 (T, E, C)
17. Tsuga chinensis (Franch.) Pritz. ex Diels var. formosana (Hayata) Li & Keng 5 #484; (T, E, C)
3. Dicotyledons g+ E & 4~
9. Apiaceae %7 -4+
18. Hydrocotyle setulosa Hayata F# 2 . % #* & (H, E, C)
10. Aquifoliaceae *  #*
19. llex bioritsensis Hayata & % * + (T,E,R)
11. Araliaceae T 4v#t
20. Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li = %% % % (C,E, M)
12. Asteraceae # #*
21. Ainsliaea latifolia (D. Don) Sch. Bip. ssp. henryi (Diels) H. Koyama = # %428 (H, V, M)
22. Myriactis humilis Merr. % (H, V, C)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

23. Senecio nemorensis L. var. dentatus (Kitam.) H. Koyama

24. Solidago virgaurea L. var. leiocarpa (Benth.) A. Gray - % = (H, V, C)

Balsaminaceae % i -+

25. Impatiens uniflora Hayata % =~} W (H, E, C)
Berberidaceae -] it

26. Berberis kawakamii Hayata ;%] i (S, E, C)

27. Berberis morrisonensis Hayata # .1.-]- & (S, E, C)
Campanulaceae 1L #*

28. Codonopsis kawakamii Hayata # .:.L4%3% (H, E, C)

29. Peracarpa carnosa (Wall.) Hook. f. & Thoms. .4 (H,V, C)

Caryophyllaceae % + #*

30. Arenaria subpilosa (Hayata) Ohwi 7 £ & <~ ¥ (H, E, M)

31. Arenaria takasagomontana (Masamune) S. S. Ying % . & < ¥ (H, E, M)

Clusiaceae £ x4+

32. Hypericum nagasawai Hayata .. £ s:+¢ (H, E, C)
Crassulaceae # = #*

33. Sedum morrisonense Hayata % . # ® ¥~ (H, E, C)
34. Sedum nokoense Yamamoto it % # ¥ ¥ (H, E, M)
Ericaceae + Fgi-#*

35. Gaultheria itoana Hayata % L' v 3k#+ (S, E, C)
Fumariaceae * ¥ #*

36. Corydalis ophiocarpa Hook. f. & Thoms. %% % & (H, V, M)

Gentianaceae ¥ &4

37. Gentiana davidii Franch var. formosana (Hayata) T. N. Ho 5 #%%% (H, E, C)

38. Tripterospermum lanceolatum (Hayata) Hara ex Satake % ..%%2;% (C,V, C)

Geraniaceae #%+ 2% #*
39. Geranium suzukii Masamune L5 2 525 (H, E, M)

Onagraceae i ¥ 4+

40. Circaea alpina L. ssp. imaicola (Asch. & Mag.) Kitamura % L &3k % (H,V, C)

bt ok —

41. Oxalis acetosella L. ssp. griffithii (Edgew. & Hook. f.) Hara var. formosana (Terao) Huang .~ /% . ﬁ’r:;ﬁ

24. Oxalidaceae f* & % #*
3 (HV.C)
25. Polygonaceae % #*

26.

217.

42. Polygonum pilushanense Liu & Ou & 4 ., ¥ (H, E, M)

43. Polygonum runcinatum Buch.-Ham. ex Don % ., ¥ (H,V, C)

Pyrolaceae i & ¥ 4%

44, Cheilotheca humilis (D. Don) H. Keng -k & # (H, V, M)

45, Chimaphila japonica Mig. € * ¥ (H,V, M)
Rosaceae & pcf*
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46. Rosa transmorrisonensis Hayata % . & #& (S, V, C)
47. Rubus pectinellus Maxim. /& % % (S, V, C)
48. Rubus pungens Camb. var. oldhamii (Mig.) Maxim. £ %4393 (S, E, M)
49. Rubus taiwanicola Koidz. & Ohwi ~ #% (H, E, C)
28. Rubiaceae # ¥ ft
50. Galium echinocarpum Hayata #]% sé#%# (H, E, C)
51. Galium formosense Ohwi [f] # 7 77 (H, E, C)
29. Saxifragaceae 7. B ¥ fl
52. Chrysosplenium lanuginosum Hook. f. & Thoms. var. formosanum (Hayata) Hara .~ % 5 s2mm-% (H, E,
M)
53. Mitella formosana (Hayata) Masamune / #*f v 3 (H, E, C)
30. Scrophulariaceae = %-#*
54. Ellisiophyllum pinnatum (Wall. ex Benth.) Makino ;4% % (H, V, C)
55. Veronica oligosperma Hayata ¢+ -k % (H, E, M)
31. Theaceae % #*
56. Eurya glaberrima Hayata 5 £+ & (T,E, C)
32. Thymelaeaceae 74 % #*
57. Daphne arisanensis Hayata # 2 .13 3 (S, E, M)
33. Urticaceae  Jfr 4
58. Elatostema trilobulatum (Hayata) Yamazaki % ###-% (H, E, C)
59. Urtica thunbergiana Sieb. & Zucc. v * % (H, V, C)
34. Violaceae # ¥ #*
60. Viola senzenensis Hayata « . & & (H, E, M)
4. Monocotyledons ¥ + 44
35. Araceae * = & f*
61. Arisaema consanguineum Schott £ #%* % & (H, V, C)
36. Cyperaceae 7y % #*
62. Carex nubigena D. Don ex Tilloch & Taylor % 2 6% £ (H, E, M)
63. Carex transalpine Hayata + # & (H, E, M)
64. Carex tristachya Thunb. var. pocilliformis (Boott) Kuk # @& (H,V, C)
65. Trichophorum subcapitatum (Thwaites & Hook.) D. A. Simpson % .Li ¢+ (H, V, C)
37.Juncaceae & ¥ 4
66. Luzula effusa Buchen. * ®# 4 (H,V, C)
38. Liliaceae F & #*
67. Smilacina formosana Hayata . %/ # (H, E, C)
39. Orchidaceae f #*
68. Goodyera nankoensis Fukuyama % # ¥ # (H, E, C)
40. Poaceae + A #*

69. Agrostis infirma Buse var. infirma Mig. % .1 7] B;KJTE (H, E, C)
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70. Aniselytron agrostoides Merr. -] 57 A% (HEC)
71. Brachypodium sylvaticum (Huds.) Beauv. &% (H, E, M)
72. FestucaovinaL. ¥ ¥ (H,V,C)
73. Miscanthus transmorrisonensis Hayata % ' = (H, E, C)
74. Yushania niitakayamensis (Hayata) Keng f. 2. .4 % (S, V, C)
41. Trilliaceae zf & % #*
75. Paris polyphylla Smith var. stenophylla Franch. % £~ £ - & (H, E, M)
76. Trillium tschonoskii Maxim. #t & % (H, V, M)
BA-T. AX,S g~ C A H IA
BEABABC¥ERL  HB-E:#4,V: RA R G, D £

HC-CHh, M: ¢ 5, R:ﬁ’»—’ﬁ ,V: féﬁi—’ﬁ VB Rt

o A AR i B+ # &3t
Fligc 7 1 26 7 41
T 9 2 36 14 61
1 8 15 2 43 16 76
H - 0 2 2 0 4
i A 0 0 7 1 8
% A~ 0 0 2 0 2
fubN 15 0 32 15 62
=y 2 2 28 9 41
R4 13 0 15 7 35
b it 0 0 0 0 0
a2 0 0 0 0 0
& i 7 2 27 11 47
¢ 8 0 15 5 28
7 0 0 1 0 1
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S 395 | 395 | 395 | 237 | 7.9 | 158 7.9 | 237 | 395
" FTE Y 33.3 | 66.7
. HE 33.3 | 66.7 | 66.7 | 33.3 | 333 | 333 | -
P RE
- - &
* i~ 333 | 333 | 333
1 Y
; B 33.3 333|333 | - -
T
FE Y 50.0 | 100.0
HE 50.0
uw X
g
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e
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Mz BRI AELERAXARTRESG A

9
L
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B RO F% 2 eh? 5 AR FE T 2 p AR § D352 (> D ER2ZATF 2
TE(RAFRFEZES- i) B9 > Py L AH DI T STEF DT i kAR RS
FlH v el (vehgd o

FEF0 2005 F £ HTRFSPL S 5 BEREBRB TR EFH R AR T R
FAARTE RIS S S A GHE G 0 2005) TR AT RO B BHER AL RT
mﬁ?***%@°m%3iﬁ’B%ﬁﬁlzﬁmKXﬁa,@aﬁg@;aﬁﬁag,
ERFOFBRRE R RFOF e o LM RER ib;,@g]?\;}@ﬁﬁ_ﬁ,ﬂ 2 B e
Pt ® o SO LRTE T Bl h BT R IR SRR R P s
B R OERR S 0 Y GBS T LR A BIER 0 A2 1) (Abies kawakamii)
Lt ARER RADREF AR R FRA T ha hoh- BREE - L ARRTD
Fld Rlen& el % 0 % TRL AL DRE L LE S A LY R AL
b A& PALAAR o T oA ARF RERFIIEDOREE L B EE AL D
BRAHRE FEREFALOEE I R R RO FRE EBLE BT s i A T
EELEERIE HG AT CRIKE R AKGERS  HWARR LA RET TS
Pt R 0 5 AR B AT TRRATR LT R LR LS
TEWA BRI 1 REF L2 S R T SR R AT (2 v 2001)
TEEPLRATARE FA AT AR HORAET O SR B THE K
TAEL R AR BRI 2008 ELFEREFEAE A FLE L THAGEELEL
B 150 MAL) X B - AR SHBA B I LE AT R EDFLN6 2T HHRAAEE > 22
PRHVHE RAPIE LA E AN AL T (F 2 H2010)0 2 L TRFS TR L RT K%
(E& 2 »2001) &2 faw g e o

SALFBARRA A ESILTEL 0 d kP EEE B RER > BT LA, g
okl PEMEA R b PP BT A R R T S A RF S e RS- &

\1‘?' <l

\_.
,ﬁaw‘\

=N

iz
b AP

-
‘=

kP AR BN RIS AR A BEFFAET 0 RAZBRIEPA LR, PR
EARPE T P LR ARG F A BB FRLPE L FARE o F F FE Y
o A AR AR R R L E RS AR ARES IR B A R A
EEwEF - 7% > Nature (Grabherr etal., 1994 ) £ Science (Paulietal.,, 2012) % F*% i &
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Ao EFLEFERCPEZTEIPRIEEI ALAT Y A Landdd B ko
HERPZFRZBE I F I EZHEREARFD > L - PO GRERFIZTCEEERE
Peoad iR o kP A ERT AR, DL GEY R HNRBEREREAS 0 By
FIFS Rl R RA dp ko HIRE T T R ORIT AR E L 0t TR ke A
EakAa (B 8) %2 B A#H D £ 7T (Bormann & Likens, 1979) o Fetker 4k > 2
pE AR 2 FERARES D a X MMEP O FHT S TP R (T
1992)-m Fig A w R R £ T ARFEAES 2 i dEF (Connel & Green, 2000 ) »
EFLEHRAAERI S APRPO FL M SR iyt 417 (PR E > 2011) 2
BHEFE - FEAE (PR E2012) SHeBRFTAEF DG -2 F S i AP
FROCAHRAIAFRAFOFAEELREH TRROFARF 8B 70304 ) % -
TR AR A FHETR Tk 22 E AR (SHR RS F 0 2009) ke

# -

REZ R 0 2 BETLEA I BE L - AT RS RS
EPPEBRBLEAHI RS HDRR o W FRL - o REEEELAAERE

B ALK T AR PR FRE XL D TRFO R T 882 7d3- 4, ¥
1 TR AR TR 2R 2 BRLEAFTRG 250 TEE - #2 Bl
pARFEYF 2 E A (SHBR RS F 0 2009) St TR

(w,

i

L 17 > 2l 1y R
= (R3] i»‘:,‘:) [EBRE N

L6 FRAKRTFHA
Froli T (3t S8 Men? & L% > 3 B d S ELa (3417 m)~ & gL k% (3421
m)~ &g (3217.m)~ 2L (3,237.m)~ # & L (3422m)~ & & gl (3,145.m)
FHE LD AN o BFELSEL ARG E T A A R RIEERE S E LS LB
LR e Y BLERTE A CHBL) AT § L af 2 L5 RIE SEEdE
jmomm%ﬁomﬂﬁagﬁw“%%%% e 52 BT S BB R R FlengE s B
ES O

FiE e o ik 19912008 # 7 L i Gk £ L R TR A > T

BRS55C #Toa g 231l mm: 2 EFipR ERick P B ha- 31 B LAQE
100 mm G R B (4B 2) B FEF EBRF EFR (MEA1957) 6 2 T Ry i &
EeEAELAA DT EE S > il THRFIRYP LA RB)AHFEUE L g Fawm BaBw

A Bov i R4 el cos e (Ao it 12,15+22,3517,35 A 0 s $46 2,945~3,005
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A0 3292m 55°C»2311mm mm

= K

Y )‘/‘—/A\& - 600
— - 400

- 800

C H - 80
30 - 60
20 + - 40
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-041 2 3 4 5 6 17
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G 3 &L 6 2 At
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RAFEFR A ML

WO LD ERRART N F RIS (DBH) AZiE 1 o4 cm shh A gt o 35
A SBLTH ) BLAE Y o JedrH F 8 L4 - DBH-—~4=DBH > 2 Hepf 10x10 St
TP o 2% K FH 3102 kA A 0 39 F %0 A 31048 m 0 A BT O 12
£ 13BF A (B 2#52010) o A 6—=E2EHRF® P o 4RF 4 3 £ T4 (Juniperus
formosana) = »fLen s B4 42 - 5% - E > (Pinus taiwanensis) ~ 5 4%+ ( Tsuga chinensis
varformosana) & 241446 Hv 7Ty sARF S Y P EEY 0 ANt F e R

7 (llex bioritsensis) ~ -] E24Len 5 4] & (Berberis kawakamii) ~ % % fleniEHE & &
(Vlburnum betulifolium) ~ 4 j§ =4 % L §§ (Rhododendron pseudochrysanthum) % 5
4% L1 §8 (Rhododendron taiwanalpinum) ~ & 4L - %+ % (Prunus obtusata) % &
+ o (Sorbus randaiensis )~ 7. B ¥ ﬁimr A % &=+ (Ribes formosanum) > 12 2 & ft ek
¥ 4~ (Euryaglaberrima) - #ic# o= & 45 5 %8445 1,824 +% » b % 8K 58.80% » & %
¢ R ACRA e B Sk B L S AR 543 R (17.50% ) & 45 A 359 tk (11.57%) -
%ﬁ”¢2%ﬁ%7%%)’%?ﬁ4ﬁ%%£ﬁﬁWS%%’E&ﬁi{ﬁ%ﬁﬁﬁﬁﬁv
FE%E o 9&& 60 RT 0 L EE O RS RESE S B

1l B mASHMT (& 1) (% =# >2010) -

AL EEL G EARARTFEL D A Med B

E i ik PR 9B TR AR T
S SR Y 1824 58.80 191.843 60.29
o g 543 17.50 113.349 27.01
BEV A 359 11.57 1.933 6.10
EE %% 229 7.38 0.651 3.80
f14p 53 1.71 0.297 0.90
C R 33 1.06 0.606 0.63
SEE RS 35 1.13 0.042 0.57
o i 2 0.06 1.255 0.23
o R 11 0.35 0.005 0.18
SN 4 0.13 0.443 0.14
ESNIRYS - 5 0.16 0.054 0.09
Rt 2 0.06 0.007 0.03
L% LTS 2 0.06 0.002 0.03
ke 3102 100.00 310.484 100.00
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B BT ﬁ T BRSO BA Y B F e Y Bx o F 19184 o B
B h6L79% » H = R o BB N B e M 5 113.35 1 0 R B 1 36.51% 0 RS K
S B BTG A Tk 2 Bceh 98.30% o BB M E BESEER A B A0 B F
7o Mg 193 m 0 WiRE062%; B Ee FR P S FRE O BRARAREY X
N2k R A FA SR SRR G fE 126 m 0 AR P 0.40% L F T
SHEE R 0 4 AR KB RR N LEABE B R 5 065 mi o @ik
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WS FRHENERE R SHLPER EE 6029 LB R B S0% > BT H AR E

L3 B (5~ #>2010) -

A AT AP

450 BHAAANAREL SRS ES ITHA - RIESF 2B - E3E P 358 HF
Ed 16§ £ 67 fEted -~ B 3857 g L=E K ipf o £ & E:if 38.77%-
LR A E Y (1850%) &% 2 i e b (1264%) 2% kg L1383 2 4 o
g £ EL A FER R LS L fIRHFNER B L 4100 WL BT
U3 2% > $I 2T 445 P FEEY (260%) % Lo st (206%) % LFHHRY
(1.87%)~ & #0415 (1.86% ) — % 1=(1.54% )~ 1% psasme(151% )~ % 1 ¥ 5 (1.49% )
b Sk (1.39%)~ B4 K (111%) ~ B ES- i (1.07%)~ # B= 15 (1.04%) -
BARBEEE2tenbl M €8 EH 3 1% FH6EHRFNE L AERPT e
SN S F

W6 MERAFREP 0 FERR - BRI ROE RS R 0 SR 2

o
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(7%

FHA e T EAR CRBESCE I BER - ST EE - KF T
BT RS E 2SR BT R R SR L 2 Lk
B L ¥ S ERE L HBHT T EEREA S AERPY QLT E z
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Cystopteris moupinensis Franch.

B F B 4% Athyriaceae

e AR A S ] A BRE O &

T PR 0 3L B P AS
%#ﬁ%ﬁiﬁﬁoﬁm@#
%o NIRMABHET T EERL o

w f‘*

ToEmE S o8~18cm £ v § UG BEY o dmenghF ] o
wiFE o &L > 8~15cm & > 4~8cm % LA 4
6 2 F R H P B HARE S E 40 2 % D R R

@
<
.II' ¥

Coqrtesy (}P F Lu
PBAssonlme s collections

BB B

Dryopteris austriaca (Jacq.) Woynar ex Schinz & Thell.

Dryopteridaceae @~ j #*

SHRAE AR WE® B2 Eiek 0 10-20cm £ 0 SR F 0 v bd o F
A 3~4w o IR B2 3THhT R B AeARITR PR EAGE > FXF 2 Pl
30 Edho ekt G BT o RE®S A4 0 EiwE 4 > 10~20cm £ o g PG
é%é°ﬁWﬁ%’&4w’E%ﬂ%iﬁwfw+ﬁu#ﬁ%wu§£aar,g
35 F % %‘ ’ ﬁ%’i‘«%i T REAT 6 2 F T kP 3% %
/"\'B”?ﬁg? /}ix °

'%9
’F”ra

i
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Lycopodium juniperoideum Sw.

Lycopodiaceae %

e R A FEE B2 ’,ﬁ_i’ggu\i,ﬂd»;#,za—riﬁ; - RN
iﬁﬁ%£%%%¢’&;$?i%ﬂ$* L 7 &mm%64fﬁ&wﬁ+£¢
B XX EFTHHEERL o
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i
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BE

Lycopodium pseudoclavatum Ching

Lycopodiaceae %

éﬁﬁiﬁ°+ﬂ%ﬁ’§’%4’ﬁaﬁ*%wA& d 2
JPERA O EAFHEA ’Fﬁ_i" ERm »m b EA EXp & o325
3~5 - F4 AiEirgmEdnt o AH¢ B L
L o REA TG 2 EHTRT RehE LI E A
THEER

"
b
g;
@)
”W

Y @ o
= — =

£ a1 g
B 02 A d o
- AT LYY A

2,

LA LR G

DY
1N
A
¥
Hr T
—
-?\_
e W
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Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li

Araliaceaee 7 v

;;%;fg;»ﬁﬁ_og'gﬁﬁ,ﬁ%?_ﬁ;ﬁ_p » ¥ 3 - 5;4 #P&,)}—:J'%“45**;FZ)}—:J,§PE\‘§PHJ;
P P EAREIERE ERE T LG Ao oo THEAE RS 7R 2EM

® % b
ﬁ&ﬁﬂoﬁ?&bﬁ%62ﬁ%%&ﬁmﬁﬁﬁ’%%ggﬁa#ﬁ* ~fE R ﬁq
AFR A FARE A GIRTH O by R A AREF AL S ARBM 2 A KR
#

A

T -

i
)

Solidago virgaurea L. var. leiocarpa (Benth.) A. Gray

Asteraceae 3 #*

FEFIACT A LEAL  TRER 0 S L G RenE a0 EEE G L BEF
@%oﬁﬁﬁy8%r%@oﬁﬁﬁéﬁiﬂm&%0m\W$@£iﬁ0%69#%6
SRR TR PSR TR R oo F AP PINE R 2L o
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Impatiens uniflora Hayata

Balsaminaceae i i #*

e ;fé FACEFE-Foe BRI o HRI A RA &£ 1-10cm 5 1-5em
A b B /3—'{"1“ #‘Ei i??i&P%‘:#Zi*!'ﬁ?’%ﬁ"‘r‘:3’J FAY B A
PR LAE? B ENRAEONETRFTAS & A AW M 2P L P g
AAF AR - A8 1094 a RREGSRSHE LS A £ A7 8
2011 # 5456 2B E {%F—,—.ﬁ:}‘%\ FHOARTEHRIITARRL B AHRTER

RSB TE P o

' Churtesy of P. Fulul i/
PBASE online's co

(i

I
oy

Arenaria takasagomontana (Masamune) S. S. Ying

Caryophyllaceae % +

F%"%%Fo

CAEG R R A E AT A £ 15-5emy RS o E RGP
ﬂ'ﬁ@ﬁﬁ?&&#&

ATEY BAE F oo FE NI 6 2E R EH RPN I H

E )
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Hypericum nagasawai Hayata

Clusiaceae £ %k #+4*

cEEFFAF A FH3Bem EL 2-4“5&@;&0&5@

AL ECEY SRR
B4 4 F ‘\:‘}{\9‘335;‘]1\1&. é*ﬁ.uﬂj#gﬁ A5 5\ by :{o,fg_;gﬁjﬁ o rEBAALEH
Pl o RN THRFEIF RIS I Bt 2 g2 4 o

Courtesy of{P.'F. Lu

PBASE online's collections

2d

Sedum nokoense Yamamoto

Crassulaceae # % #*

cAEF M F AL T AT E T\—é- EI3 4858 Fo2%>%5-10mm> % 3-5mm>
Eadigfh  EAFREY -T2 ¢ > BRESTA ’”57?%°%?1% 9&”356
BARLT - A6 2 THRFRFAENBRNERPANRETEGAY X ERFHEERY -
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Gaultheria itoana Hayata

Ericaceae # §g i~ #*

SAFI A LA BR KR TS LR £ L0l ome AT -
R4 A A kLS B BB o MR 6 2T RN K 2 G2 §
it 0 R € TTEERY -

L2 2y

Geranium suzukii Masamune

Geraniaceae 5 %+ 2w #*

LEEi Ao LA B A% o gid L cEF7, 35F4 o w4 of L 0.6-62cm -
ﬂibwﬂ$ﬁﬁ%&°/€ﬂm*ﬁ%%ﬁw’%%MHi%%£J .
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Courtesy of K. C. Yang
PBASE online's collectio‘ns“-.

3LAKY

Circaea alpina L. ssp. imaicola (Asch.& Mag.) Kitamura

Onagraceae i ¥

cARAE XA fEtRE L »ﬁ IR
2-7cm> %1.4 45¢cm > Lz E55h TN —‘ir?-‘i 1
3R o Bk & ) - 1.6-2.7 mm ° & :
R R 1. Skl 1 ‘ixi 40 Py bohfbRp o % xR

'i,ﬁ ’ ?:}3:‘, I

“éw.- .

Polygonum pilushanense Liu & Ou

Polygonaceae ¥ #*

CEEFF AT A ERFABE S o E AL Ak > AP AT 0 g;g;f)g?;{» ;
LRE S fuﬁﬁ+»9?# o PARTERS R 2 BACE R o ¢ 3R¢ L LFR3T 2,000 2 R AL
FToo NI 6 2 EHTH Y RP AR ES 40 22 0 F g iRp e R o 4 X EJJ&J*,} A
WA PBEESaRRPF o Vo AT A g
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Rubus pectinellus Maxim.

Rosaceae # ficf!

cEBRAf P A LA ENE AR AL g R EE2mme EE > [
T ¥3RA & A L S FEITLA > TH AP, - wHEL B
2-3 o AW RGP ARPE T 6 MTHRRP B LIS EEREGIRPEG AF
TERTHERYL -

& "Q A
;t 1-]] % éa —3- o SI:J 20, Meten . .
Rubus pungens Camb. var. oldhamii (Miq.) Maxim.
Rosaceae & jicft

SHE R R A B RS L HIE 25 mme FEMRA £ 2-7 mm § S - §
PG ARRIE RS o Y L LR AR R o 6 TR Y 0 A R R
M A0 DT U AR B R ot X VR A G SERL R T EE L ERL o
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Galium echinocarpum Hayata.

Rubiaceae %,t"fﬁfﬂ

2

cEEI A AE A T RS - E A6 EBPLEAT

< #1250 & 14-20 mm >

B kGRS A6 LY SR 4 R R 3
L o6 2T HF Y 0 R AEA T HARN Rl meg B0 03 L AR E R M R

FR RGP A AMAGTHERL

NEUR

HE R RAtRS
Elatostema trilobulatum (Hayata) Yamazaki
Urticaceae % fr#*
AR XA TERRA BAE A EF - FIF L o EWFIARF A
BOFOAEAESL T A RS FRRI L E T FEEGF S  RTAVEBETA B
BERBETRE &8 24 2 2B E o vpim 1l F 8 2 z&%”‘)ﬁ]b o FrA Y B AHE
FToo b NEHREFY MR ATLE D REFRBKAOTE > A AP ARES DR 4
TUEWA S A FTHEERY o
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Viola senzenensis Hayata

Violaceae ¥ 3 #*

CPEFFRE T A BE T EZ d A ARy S48 RINT )  Esk 211
ml##ﬁ&w’ysmﬁ*#ﬁb4oﬁﬁée’%%%Jﬁﬁ;“¥w%ﬂ%%iﬁ
g2 TR P S L HFFA) o R R AR AR o B R P AN R AN TE -6
DEHEY CRAAFRNFLEH  WEEAF N EHRESE S AH I IME )L o

Courtesy of B.F. Lu
PBASE onliné's collections % -
: £
d
%
LTt ek (a

Arisaema consanguineum Schott ~_
Araceae * = % f*

cBRAFE X A BRER 30-80cm v A o BER IS sagEc 120 Ewp
&w*&w:Lﬁﬁ%@iﬁﬁw’i%%i’%iﬁk,i%a&,faay o R
ghm LI Bk o 2 g T o 2 EMIPARPF -6 THREY P AL AF N
ﬁﬁﬂ"é,m%$w4%%o%%%i%g%£Wio
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Carex tristachya Thunb. var. pocilliformis (Boott) Kuk

Cyperaceae 7 ¥ #*

cERAf XA REEefFEL 0 B 840Cem G = £ FAZ > F12mm -
RS ERRET LY s M) 0 £ 0515 cm s 2 ] faepdd LR B b g
I RA, L 05-2em ey rAs £ 17mme B E =5 4rEp 3o % £ 25-3mm
L FEFA, Rk R X 2 mmo #FFA 0 R RA o HE G = &7 0 2 F A
FRCHRGIE A A 6 ST o AR A E TS RE LT > B

P HERERR G o A AR E T S ERL 0 RV X A

a—

A A -3
A
" 2

- z
Y
i
A
A

LN i

Luzula effusa Buchen.

Cyperaceae 7 ¥ #*

cERAF XA FEEL L RGL > Al RACE NFF o A RECR o EE LN
TEL AR AMEA K RAZ 2 L LR LT o6 2 EHREY 0B ILATF HHRp
e FHor WEELT AR LER AR IEF & o P ARERETFEERL o
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Courtesy of K. C. Yang
PBASE online's collections ¥
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Goodyera nankoensis Fukuyama

Orchidaceae f #*

R S N I
A 3 4 20002500 M 2 B LAtk o6 SCEHEE Y 0 B A DT Atk A R
BegHeEat .

Aniselytron agrostoides Merr.

Poaceae + » #

oI XA EFTE60cme FFE 18-20cm > F3-5mm; £ E£ G 1mme [fl
MR L X 20em A iimd 06-7 fho ] AL X 3mm; ’F,T £ 02-1mm;p s2E£ 5 1.5mm;
L REL P HLEO28mMme 2 B AHRE T o6 STHRET 0 B IEA T FHRR

)

WHo REATNEHEGET - L A ERET EERL o
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Miscanthus transmorrisonensis Hayata

Poaceae + » #

AT RBLETL S EA ORRET A BES AR P LT L 93080 4
EFRFES > ASFL c TSR TAE K SRR o R im0 6 2 E R
TOREATNERIOTE R ARFEIHOBERFE PR XL AWML FT
SERL  EiRED T

]

RE=E- KT

Paris polyphylla Smith var. stenophylla Franch.

Trilliaceae 4 #2 ¥ f

ARG A 0 E 7150 AT SURHLE) 0 K 820 om & 125 om > E &
P o EERR AN AR ESTE R > £ 36Cme 2 Y Y AKEIN 2D -6 N THT
BRAFHIRP o F AR IIMER 2L o
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