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Research Paper

Photosynthetic Characteristics and Shade Tolerance
of 440 Native Woody Species in Taiwan

Yau-Lun Kuo"?  Tsang-Yi Lin"  Yi-Ying Yang” Hai-Lin Chen"
Chih-Kai Yang”  Shang-Yu Yu”

[ Summary ]

Shade tolerance is a fundamental concept of forest ecology and silviculture, yet little quan-
titative information concerning the shade tolerance of many species has been documented. This
study classified the shade-tolerance levels of native woody species in Taiwan by their physiologi-
cal functional traits, i.e., photosynthetic capacity (A,,,)- In total, the photosynthetic characteristics
of 440 woody species, including 434 dicotyledons, 1 monocotyledon, and 5 gymnosperms, were
measured. Results showed that A, values of all tested species were in the range of 7.8~37.2 umol
CO, m”s”, while 10 species showed A, ,, values of > 30.0 pmol CO, m™ s™', with the highest being
Acalypha caturus. Light saturation points of all species ranged 740~1800 pumol photon m™s™; light
compensation points (LCPs) ranged 7.9~34.6 umol photon m™ s™'; dark respiration rates ranged
0.85~3.09 umol CO, m™ s™'. Among the tested 434 woody dicotyledons, 28, 81, 138, 107, and 80
species were respectively classified as shade-tolerance level I (very intolerant), II, III, IV, and V
(very tolerant). This indicated that most native woody species are moderate shade-tolerant species.
The 4 photosynthetic characteristics of all species showed significantly positive relationships. In
particular, A,,,, and LCP were nearly 1:1 linearly related. Results showed that only a few genera
had congeners classified into the same shade-tolerance level. This study also calculated the shade-
tolerance index of families, and found that phylogenetically related families had the same or simi-
lar shade-tolerance levels. In addition, only 17% of the 440 tested woody species were deciduous;
46 and 42% of the species in the shade-tolerance levels I and II were deciduous; but all species in
shade-tolerance level V were evergreens. This study classified shade-tolerance levels for 63% of
native tree species and 15% of native shrub species, which added up to 43% of all native woody
species of Taiwan. Data of this study provide practical references for horticultural landscape de-
sign, forestry nursery tending, species-site matching, and ecological restoration, as well as for
quantifying successional stages of stands.

Key words: leaf habit, photosynthetic capacity, phylogeny, physiological functional traits, shade-
tolerance level..
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(Gommers et al. 2013) e {fipf 4 75 A [F] s FE S v
REH R [ARY M IRAR & AT E - ther 2 AR Y Bk
A MR EE K 2 [F] 22 2 (Valladares and Niinemets
2008) o AR AR R AR B B R AR A Y
A3 S R AR BRSO i R 1 U 43 By
Sl fE (pioneer) Jz JF 5L BEfE (non-pioneer) f
(Swaine and Whitmore1988) 141125 30 K
TR P 1y SEEARE PO IR 2% B R O i B 14 2 57
P> B TR S 5 A L A i T 22 78 o2 [T (Wrighit et al.
2003, Kelly et al. 2009, Avalos 2019) -

AN RIS e S B R 75 5K b AN R G BR b [ e
B2 5L » 25 BEAR MRS SR R R R S B A
HERE) JJ(Lusk and Jorgensen 2013) ; jHENETE
FERERR Ay e 8+ BRLAGIAE AS B (B RO i B e
HEEMGR - K R Y BF E (fitness)
1 R B ok 73+ 0 B A R R e R L g ) R R
(Lienard et al. 2015, Avalos 2019) T fi# AN [E] 45
B T IREE A R CHNDUERG - A
BOIR BT T R AR R TR R M R S R [ e 17
HH% I (Lusk and Jorgensen 2013) o

08 e B2 B O AR PR T s A R 1 4 e
HERS Ry (MTRETE L B IR R AU M N ER BT AR A7 7 8
25 0 H R Y T 2 M 2 0 R S T R B R
RERYRE ST E » BEAEARCHRA TR K
(O35 B IR (Givnish 1988) « ATHFFEHIRE R
B EAR TR R A7 ILREERERE
2o 2 - MR T R B IR E R R AR
TEREATE 2 K Ry E A AT R B S H B
& » i 2R S iRk 5 J (Craine and
Reich 2005) i f2 43 i ok A B 52 RO 5 3%
AR R R (EEa R E) « BEER
RS (LEEYES) - MAOTEEE
W (LLAE B R B B ) » DL EL AR A I
& (Kitajima 1994, Reich et al. 2003, Poorter
and Bongers 2006) o [Loh » ARG Y5 HERR
Ry ZBR - FRIR b5 K £ 3R (soil respiration)
BB IRIERY CO, » AT REAR AR T /NETRY
E RN 3K (dark respiration rate, Ry) Kz G HfE BE
(light compensation point, LCP) » £ 5iF8 &
fEA R (Cheng and Kuo 2004) » 15 B it e gt
HIETE -
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ol T Y i B M AT FU B 2 ARSE N BE R
BMER LM WRUIAEE SNBSS E
B R R & — ERVRZER  Baker (1949)
MEE SSRUMEERIER - & LB R AR
VG ER » B BE Kz el ZE bk 2 22 A A T S5 B 0 i
B 44 8% o 38 2 H AR I o A (o o T P T s
1 o Humbert et al. (2007)#E A REHFEE
JESE R ACE ARARAR T 5 LAY 34 7R Y 9 T
ER o HPaFBTIEEARREAR - [RT Ll
SEMERYFIET - FEREERET 22 (demography) 7347
W AREMR TRENER » ARRBRIETR
FEACEIE - TOE S ETAL N [ R A 0 i R 1
(Lorimer 1983, Kobe et al. 1995) L4} » &
P Al 58 2 A T e R B A 15 DR 7 Y B OB
AL ] R R I R M AR ER
MR AREEBOEE RN IEE - BEBHEL
IEf51Z (crown illumination index) (Clark and
Clark 1992, Keeling et al. 2008) » Bl FEEFE
FE(crown exposure scale) (Poorter and Bongers
2006) » LUK & REAHE B (whole-plant light
compensation point) (Givnish 1988, Lusk and
Jorgensen 2013) » K# %% & (wood density)th
P A 1 R R I B MR Y FR A (Falster et al.
2018) © BRitbiz 4bh » ARG AR A B IR AR
R e 14 (Bazzaz and Pickett 1980) « 7
WHoee b GaFIEL (light saturation point, LSP)
(Teskey and Shrestha 1985) » SEfH{E B5(LCP)
(Sendall et al. 2015) ~ B5IFIER(R,) (Crain and
Reich 2005, Baltzer and Thomas 2007)r] it ]
B R R o ART - A IR B E (8 AR
BEW YAV [ — IR CP KR (EAR A
BRI NBERK - BRI S EHLCP
R A —EHBEEER R MR H
"R BT RS R i 2 P Y 4 B 2 80(Garcia-Nufiez
et al. 1995, Reich et al. 2003) - fH¥)ELSPRFRY
FRGTERER - MR LEADE & 1F 3 (light-
saturated photosynthetic rate, A,,) » AJFEX Y
BARTE Fr A M5 i s L R B G & 78
Ji(photosynthetic capacity, A,,..) (Kuo and Yeh
2015) » WiAT A, Jh B AL EE A BT [ 4 iRy
it e f) (Ellis et al. 2000, Kuo and Yeh 2015) -
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HEE N R HYTE B S BRE R T
ORI ) PTRE TR R RFE A TE AR
e Y EZ TR MR (functional traits)Z —
(Reich et al. 1999) » [ LM AR B P09 HOE =
ZYIRE MR ELAHRA M - BlAns A KR ~ BEERA
SERABEIEHMN  MEESG HESERK
RS By (Koike 1988, Reich et al. 1999, 2003,
Givnish 2002) B 813 &R - SR 1E =06 EUE
JETT BT R A AR v R B0 & 7 BT LR
Fexf5f 15 5 (Walters and Reich 1999, Valladares
and Niinemets 2008) o [K|[th » & B fE G
GG TIEE - JE TR AR R Y B2 14 - Kuo
and Yeh (2015)3 5y B £ 5 H Al i S FE R A
O T 7 B T i it e A TR T P P O 2 - I
JEE RIS G AR R R IR S B AT RE Y IR K2
KA G =M - FRETE R R — Y
H [l AW (common garden) & 2 FE S Y e
TEJT » JRE VT I R 6k 4 3% St T A6 A P T B
(Kuo and Yeh 2015) -

B F R BRI S - SR
9 A G R P B A S RS
W ETES » BTk (Bassow and Bazzaz
1997) + EEEEZRAA(Zhu et al. 2013) ~ EVEFEH
(Nogueira et al. 2004) ~ 2% [[#FYFA(Dusenge
et al. 2015) ~ Z5 24K (Ellis et al. 2000)&075
o G IR BN it B A TR oG i (light-
requiring species)Z & 78 J7 & #13 m FAR
AR - & fE BV AR (Poorter and Bongers
2006, Houter and Pons 2012)5¢5 #F & #k (Hallik
et al. 2009, Salgado-Luarte and Gianoli 2017)
AL - A - A I FE R B & SR SE AR
AN TR B S AR R AL P - D SV TGS B
# (Niinemetc and Vallandares 2006, Janse-Ten
Klooster et al. 2007) » RJHEE R FE & BEMAS B
e SRR R Y B RS iy AR AT T B (Lusk 2004) -

ARATEYIHIEEE P (leaf habit) FIPREY L
RIS AR - F 250 Ry #k I (evergreen) K&
ek (deciduous)fifH - HIF MR E E R FEHA
FREE - BRI BB - BIATEIR
WEZR - BRE EREIMEETE o 2N R
OB BRI e s R e e (R

G EMRIELE - AR R P KR (semi-evergreen)
HISEE M (HE L EE TR Bk (semi-
deciduous) o [ ALy H MR ARATEY) » 5
e by B RV AE B it (B R 2tk
L AR TV E T RS - TR R R
7% % (pseudo-deciduous) g4 BEFL &2 » HIANAE
A BT EARIE S (Leucaena
leucocephala) AIE BIEEEB G - oM H D
B AR A VAL 22 PR P8 2E 4% 1~ 258 P9 BILR HE8T
BE o BRRDOELEE » vTRE R VK 5 (brevi-
deciduous)y#EE M (Cianciaruso et al. 2013) -
B BB A R SR » H AT RE A W AE I R 1 £
o - fE et S ER  SE R

Kuo and Yeh (2015) R 75 58 J5{ 4 iH 24
iy e SRS 1 SOTEA L AV ST » W AR T
PREE O A T T PR R I P S AR B R -
% WIS S A A T B ek S R ) O A T T R O3
A E R - > 26.0, 11: 25.9~21.0, III: 20.9~15.0,
IV: 14.9~12.5, V: < 12.5 pmol CO, m” 5™ (Kuo
and Yeh 2015) o S 4 & AR JEH 588%H -
JRAE AR S H420% » &EHH 5= 10085 7
AARARFEY)(Hsieh 2003) o FiiHEBF7EHER 52K
T 1807 [ 4 R KA AV L G 1B JTHIE
A RN & VIRER it B2 S - (2 M E RS
IR A R 1k A7 157 Ay o TR AS It 92 15 A8 5
WYL E ERIE - BT EEFEEEAK
e REARFEIRE S & VAR B B2 PR Rt » Itk
4 » Poorter and Bongers (2006)f5 H [l /& ¥ &
(congeners) A FHPIEAERRE » 30#E
75 B % (phylogeny ) # 5% & 18 FI MR A & 4 B R
ENE 0 HE TR B HE - ARWFSRHE
A0TEARATEYIRE ATE ST » REIEEOR AT Ph g
PR s e M BB A B FR A R

AR TE 2 By WA it B2 v i A (9 44 O 7
T EARKHEYIRE GBS ~ SLRIAIE, Ot
i 1 B B G I R R SR DY DG A IR+ G REHIK
GBI - WESE FERKHEY
B s S e« A8 I AR 2% W R I T s S R
I E P B 2 (B (family) » B[R
2 4F LA 3 A 0SSR R A B A% B 1R IR
(phylogenetic tree) » Wi 7] 7378 2Rl 2} 4
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I 2 S AR o [F)— 118 (genus) YY) R -
15 LR FR A ] PR R i By 65T AP SRR HY
B - FIRERBCHELGE S -
ORI L i W 5 P9 5 Ml P o - 2 ey Lt [0 g (L
e R SE O & 7 I PR A i B SRR 2 AR
PR H AR E R R ¢ B B PR BT R
> i R S R A T ST 2 IR B 1R
BAL i s S5 B A T I P L S 2 B AR R SRR
FEB AW ARFWTERE @ - B4 - BEAKR =
18 ) 4 | SOTR RASE R T It R P Iy -~ IRV 359
T DU R SR DR B 5 2 - MR Sl VA S 3
VI - AWHSER TS ARAE VI TR &R
& tRFSHE b B S A THERR -

M B TT A

HEEAARAAEY)

ARBFTEE GE 43 ST JEAR A Y) S STEAR
THEY) - HEH440FEHOE A F R MEIRENE » H
REAREAITSME  BEARE R 65T - il
T 180FE Y 578 JJEL/EKuo and Yeh (2015)
23 HETGRY)EREEIFIES « SERlE B R
PR SR R AT - AP R4 2R =
RN HERTEEANERR (Litsea glutinosa)
N EsMA(Triadica sebifera)#EAR TR EREE -
BESME 10 » T TFM(Vernicia montana)
HlZ2 2@ Ao - Sy siEf
FEZH AR (Cycas taitungensis) ~ TIfH(Nageia
nagi) ~ HBLEE EF (Podocarpus costalis) ~ #
16H HE (Podocarpus fasciculus) e RKEH HEH
(Podocarpus nakaii) » 3ERYFE T 1135 =
55 7E (endemic to Taiwan) » IR E 4 8%
(Editorial Committee of the Red List of Taiwan
Plants 2017) ¥ 5% k32 36 B M f& (critically
endangered) S 18f# ~ PifE(endangered) S
215 » B2 % (vulnerable) F {154 1fd (41 Table
130#K) o ALY 38 ST 2 R AT B R
BHER B AR AR R o A S[R3 « BRAMAE BE
fF R 4 00T DL Y Z i i A AR AR HE Y - H
A DL 2 bR B B A LR I B R B R
% T P B B o RT3 RS AR 1 T 5 i
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ST 3 I A3 Rl B P S 8 Yt TP 9 0 o S
MEAER R (RS » DURIEATE R L AR
TEEYIEBEERAR R » 43 BIREIE 25 R 20FEAA
Y - WATFEREAR P MG (B R R)BIE 10
(40 Table 1) - ArA HEEYREEZHER R H
SRANRRAE 138 - JERIRET AV -

ARG KGR 53 Ve By 1~ 55 42 09 W AR Bl Ffe
B HREEZTE40~300 cm#iE - LRIE
BRI MR EERERELE s K BHER
HAZIRES - D2 ENFUM L5 -
R MHEEE R AR RGN ETS
PEREARENE © 70tk 58 (optimum) fie {4 T Hl
TEBEER A B AR o HE T S HY B R A A
FFR B [E 75 78 JJ (inherent potential) (Poorter
and Bongers 2006) o 7F 3% 3 it iff 72 o0 By B
B - T AR AR R S BH(Fagaceae) B A :
e (Lithocarpus nantoensis) ~ ZE R (L.
synbalanos) ~ JK 5 #E(Quercus hypophaea)
BTEE(Q. sessilifolia) > TG ELZE(Camellia

formosensis) ~ YR IUZE(C. furfuracea)th &

WE R AE Rt R - HCOER 19 R BF AR HE AR - 7
TR it 5 Hh 0 B9 B0 FE ) 0 1 6 R A Y
YfE o 11 URE T-(Buchonania arborescens)
Telf h# (Dracaena angustifolia) ~ £ IEF
fif(Boehmeria wattersii) ~ EHE T (Croton
cascarilloides) A2 I E B A MR - 1EARGE
7 PR S5 30 G B W) T R 2 B AR B HE A B A -
AT AARARAEY) 1 AR (Lauraceae) 46
T~ B RHMOTEIR S » 430 R R R [ AR
TG RSB 69 R 91% (Table 2) ; FF}
(Moraceae) » Kg¢&}(Euphorbiaceae) » =&F}
(Rutaceae) 73 HIE 720 ~ 182 15H 3 HHEE
(Rosaceae) ~ PELRH(Rubiaceae)#HIE 14F# ;
EijEEH(Lamiaceae) ~ FEERH Primulaceae)
Pk R (Myrtaceae) ~ #ii%F} (Malvaceae) » &
Fl(Fabaceae) » Z ~NEEE}(Phyllanthaceae) ~ X%}
(Theaceae)HIJJHIE 13~10F o

AHIE 52 0 5E V) R R R A R B A 2 IR
2017 2 AEE R VALK FH 4 #% (Editorial
Committee of the Red List of Taiwan Plants
2017)F7R o ABSZENEE ILISEZR (Hibiscus indica) >
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W& Bl ZE R M (Syzygium acutisepalum var.
elliptifolum) RGN (Eriobotrya deflexa f.
koshunensis) RHJS Pt FHEE » 25 GBI
FE(Lu et al. 2017)2 B4, - YRR EEE M T H -
32 EGEBIARTE(Lu et al. 2017) » H R
EPNESTIS kg

KA VE R AR HIE

E12008%520204F » FAEE6~10 3 R ZEHAM
9 E7F06:30~10:30 » EFTHEERAEYDL A ER M
AREYHENE - REMNFHEEE - B2RBELE
AR RAR Y K SRR S B R R 3Kk 9k
AR FALELE BIF G 1F R KR REE(Kuo et
al. 2004b) » EIEMES S YEEM RS 4
KB - HEAIEREE Fr 2B HUE bR B 7 8Maly
UL EENEER o [Al— YR8 |~ (i R f Ak
BIE> 12MHEASER - R E—YREER—H
FOHIE MBI Fr e b e L SR - #55
HICHNE B R R B - SR IR 3 5 B M bk A
HRBBERBERIEOLE ~ ROLRERH - R/
I~ AHEREESE) o fREFSMHIE R AR Ry &
VR IVE=N s L -y S [ SENER TP A
— BRI IEAL AR - E SR B TR B AR IR AT B A2
emDAFIURIK - FETT R EMERIE  F—%H
T 5 R T R 10 min BIAR F » B 65 e Aoy
BEH - EFERLA [ PR HE L A AR
BABALIE5-25F » R/ Y RREER
12~18f%EF -

HIE A AR B2 R i O G TE %
#(L1-6400XT, LI-COR, Lincoln, NE, USA) » 5
SERMUEIE o FRMEC A 7R M S
HATLEDALEEOEIR » DU AT 22 ppm S ity
COFEHI A - ELRIE NN B % Al 46 B A i
TEFNIIEE - HIERF - BERICO R HEHIAE
400 pmol pmol™ » TER MK 2 H 7E28°C
FEEHE 4R {E60~80% (Kuo and Yeh 2015)
FEHE R e HIET RS - RDE R
11200 pmol photon m™ s 'Bi%A » RS TEH
SRERAE (R B R MDER 200 pmol photon m” s »
H A E R HMEE AN L 2 A g i - BIES R
HI5E - FHDERE—ENEI2000 umol photon

m? s e fEEE 1 FIBT R R M R RS - bR
HIJFH600 pmol photon m™ s'B%E » FEHHEE200
umol photon m?s™ » E EE ZCHIE A L - ZCHI B
AN - BRI AR - BT RE SROHE
F RIS Bl EOn R NG &R DS E
PiE® - BREEEFOLEERRBERKE - -
LL0.95 » P o Bl Ry 3% 25 O BB & 1
I (A,,) (Kuo and Yeh 2015, Guimardes et al.
2018) 5 [TEFFOLAIE R R 2L BIE
ARIEEAER - ADORGA S ERDER - 1
BV Ry B AULSP - KA —Y S R A S
A BUEHE - EIUR KR HMEEIE - - 53
YIRS G T8 (A0 B{E (Kuo and Yeh 2015) -
st A SREL A B2 S (R B (coefficient of variation,
CV)FES 5% » #HKIN5% » B 2 H iR AE
RIS - B R AR - RET
RN K HUIE - SHEEE R AL BB R HEF
S BUE B P2~ 4 BUE V5 - B R AR <
5% » QU AE BB P (B R S R A Ay
LR RARBU ER 5% AR EZER FHE
FHE A ERDERE - BEHESA B
E A CVEERITES % LA » H 1S 21 3% i Y
A o FEH B BT R YIMEA,, BUR R
B o BEERAYRELSPRYGH R TR - KA —¥iE
HHERITEZE T ULSPEUERER » Ky TR A
G/ MEE S IIEI P8 - AW E IR A B
HCV < S%4EHIR V- - BHEYRIE S
T FOGAATE, -

AT FEHIE T A BRI R G & 1F A
HfEBG(LCP) S IEIFIRR(R,) » HITERIEE T BBA
B DURCEERE 2R ~ IRIE ~ CO R R E MR
B bl &8 I RgMlE AR - AEDEIRIRIEIIEEE
] o #&ER A IR BT RS A E
FBEEEAEO ~ 10 ~ 15 ~ 30 pmol photon m™” s 5 £§
B b FIBRI B2 AL ERGECEAEO
5+ 10~ 20 pmol photon m™ s™ o ¥ AL B M6 ¢
NG 258 A 1F SR B & B KA f
Rzl EOLR R ORFAY TS & 1E HIRERTRR, 5
EF A E AR O E R AR R LCP (Kuo
et al. 2004a) - YIS FTHLCPERAEL
PEHERE > SEIUPAIBECV < S%MAEEE > 7
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F91% MG VIR G & U8 RO A 18 B B mg ik
RYH o §liE B (Rhamnus crenata) J 3@ 6eft
(Stachyurus himalaicus)Z LCPEIR KB AEA
RMAREE -

YR g R < R

EEEYERADEETE (AL BER » K
18 LA VT T TG 11 2 B B 25 W A L~ V B i 2
Fif(Kuo and Yeh 2015) - A, I ERIERELN
I > 26.0; 1I: 25.9~21.0; 1I: 20.9~15.0; IV:
14.9~12.5; V: < 12.5 umol CO, m” s - fLFiH
T 2 557 i A R Rl (TR KD - 4K 70 TRy ST B
o~ BB ERE  hS R A RE  RR A  A
i e fed A -

R R TR Tk

N [E Pyt (species) UM EEME » AR FERRANT
P (1) BRI [ (V) G LR B0 Y T — TR B « Rt
SUE FUR LT R 1 B B M &g | PR BRI ARy
IHERE o o T RALB R R R PR
ATk Lienard et al. (2015)3H EAk it
}E 18 ({H (stand shade-tolerance index)fY 77 » 5 —
ERh Ry —Ebk sy » [Rl— RIS YR & A
AR R AT B2 M AR (E (family shade-
tolerance index, FSTI) o AHFZEE B LS M IRH]
EVIEE> TRIRN » et BRI 23 BITE T
ST e AR 3 A Bl oy (AT FR0~100%) » FERS
T 2 S5 ) o0 B 3R AR i P S5 i g D RE (L,
i & S e I~ VY pfE 43 T 3R 72 £%0.00, 0.25, 0.50,
0.75, 1.00 » SR NIHERZ T R M o, X p 2K
B+ RKIGEBIRRIIFSTIE - HLFSTHEA MR 0~1
ZIH - BUABAR R R R R R M R R A
B o FE SRR I e R R E
TaEefl - Bl AR FSTISE » W HEFIEr 2Rt
H B (i R % 4 (family shade-tolerance level,
FSTL) » FSTI ${E % 7 Al{F< 0.30, 0.30~0.44,
0.45~0.59, 0.60~0.74, > 0.75 FAHHIE » HIH
FSTL} HSRAEAEI~VEE L

EVARE GRS SN N RS
AIFFEskEYEE> TR - RRFER
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A B e BURL I AR 0 B A% B AR AR IR ot PR
BRI RERL ~ BhB R - SRR - B
(Meliaceae) » Z=FE} « M FFl(Sapindaceae)
AR~ ZFE - KWiFH(Cannabaceae) ~ #5k
Bl ~ SR~ @ P FH(Celastraceae) ~ KEREL » BEF
KB~ KB ARTERL ~ HilBH(Ebenaceae)
AKEFH(Oleaceae) ~ BIEF » WEF LA FHH
(Aquifoliaceae) » HEET21EF} o # 7 HHYIBIE B
ZRHIREIE 2% Angiosperm Phylogeny Group
(2016)EATORHE + RIRBAIFFE AL LR I2 1Rz
SYFERE -

fi& R
JeE Ve PR IR B s 1

HE440FE T AR REARRE SR - B
KA II(A,,) ~ JEREFIES(LSP) ~ SEHf B2
(LCP) ~ IR R(R,) » Fl[4Table 1 - SEATE TR
B B KRB & (Acalypha akoensis) »
AR By JE N R A F} (Putranjivaceae) (4%
TIPS (Drypetes karapinensis) » A, 43 Al
B37.2k7.8 pmol CO, m? s' (Table 1) » &
IRAHZE TS 1S © Apee = 30.0 pmol CO, m™ s
WML E10%E - [RTEESE R BE
KR (Hibiscus taiwanensis) ~ B (Melia
azedarach) ~ ¥¥fi(Mallotus japonicus) > &
¥i(Hibiscus tiliaceus) > f#l(Broussonetia
papyrifera) ~ [llfi(Macaranga tanarius) ~ &% bg
(Melanolepis multiglandulosa) ~ FHIER (Acacia
confusa) ~ REEBA(Zanthoxylum ailanthoides var.
ailanthoides) » L Y)FELSPHIE 7£1800~740
pmol photon m” s Z [ ; LCPH#i[EE34.6~7.9
pumol photon m” s Z [ ; RF3.09~0.85 pmol
CO, m™? s Zfl(Table 1) o it = A1EMH M
AR TETRR T 2 DA LS8 b i =) » T LSP R R A
[FIBEA B JIFRE  (HELCPIXE 21T -
A0 FE I WIHI A o A A FE 13.0~13.9 pumol
CO, m” s HEMYTEHRS - mE40H » |
R 14T B s BHERE 5 A, 7E12.0~12.9 pumol
CO, m™ s Hi B FhE5E47H A, < 10.0 pmol
CO, m” '3 45 12f@(Table 1) »
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Table 1. Photosynthetic characteristics and shade-tolerance level (STL) of 440
woody species of Taiwan. A ,,, photosynthetic capacity (underlined values of A ,,
were reported by Kuo and Yeh 2015); R,, dark respiration rate (umol CO, m”s™);
LSP, light saturation point; LCP, light compensation point (umol photon m™s™);
STL, I very intolerant, II intolerant, III moderately tolerant, IV tolerant, V very
tolerant; End, endemism and threatened classification, #, endemic to Taiwan,

CR, critically endangered, EN, endangered, VU, vulnerable; LHb, leaf habit, E,
evergreen, SE, semi-evergreen, BD, brevi-deciduous, D, deciduous; measured at Y
Lienhuachih Experimental Forest,” Hengchun Botanical Garden, ¥ Darzen
Experimental Forest
Family Species

>

]

LSP LCP Ry STL End LHb

m

Lauraceae (%)) Beilschmiedia erythrophloia (381#) 135 1170 138 1.19 1V E
Beilschmiedia tsangii (3£{[3E1R) 175 1360 174 135 1II E
Cinnamomum kanehirae (“f-Fi) 162 1350 16.8 140 III #EN E
C. brevipedunculatum (/NEEFE) 13.7 1230 139 122 IV #VU E
C. insulari-montanum (ZIHAEE) 162 1320 159 135 1 # E
C. camphora var. camphora (Ftg}) 214 1460 216 181 I E
Cinnamomum kotoense (FEILAEE) 15.1 1320 153 131 1II #CR E
Cinnamomum macrostemon (fFARE) 148 1290 144 134 1V # E
Cinnamomum micranthum (fif)" 174 1330 173 138 1 E
Cinnamomum osmophloeum (LAKE) 147 1260 152 124 1V E
Cinnamomum reticulatum (+1&) 16.9 1340 162 1.4l 111 # E
Cinnamomum subavenium (ZHE) 143 1230 143 126 1V E
Cryptocarya chinensis (JE5%1E) 9.8 980 93 094 V E
Cryptocarya concinna (1-1) 12,5 1140 123 114 1V E
Cryptocarya elliptifolia GEFEEJEZ%4E) 150 1330 152 131 I CR E
Dehaasia incrassata (JEEH)” 11.7 1140 12.1 1.07 V CR E
Endiandra coriacea (=535) 152 1300 151 130 II CR E
Lindera aggregata (K5 5%8) 126 1130 126 1.19 IV E
Lindera akoensis (IN%T") 17.6 1370 17.1 138 11 # E
Lindera communis (TEER) 13.6 1170 133 121 IV E
Litsea acuminata (REEARTET)" 112 1110 112 105 V E
Litsea acutivena ($tIRAREET) 122 1130 124 114 V E
L. akoensis var. akoensis (FEERAREF ) 104 1040 98 1.01 V # E
L. a.var. chitouchiaoensis 134 1230 13.8 121 IV E
(TrHAARET)

Litsea cubeba (111" 22 1500 224 187 1 D
Litsea garciae (FBAZE )" 142 1250 138 127 IV CR E
Litsea glutinosa (JEA&RT) 200 1420 200 1.74 1I E
Litsea hypophaea (/NEAREET) 16.7 1310 165 132 I # E
Litsea lii var: lii (ZEFAREET) 133 1150 123 121 IV E
Machilus japonica var. japonica 11.1 1030 1.0 1.11 A% E
(RRZErR)

Machilus japonica var. kusanoi 149 1270 149 129 1V # E

(CRIER)
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Lauraceae (5} M. obovatifolia var. obovatifolia 159 1280 158 135 I # E
(IRFERE)
Machilus philippinensis (FEfRE ) 134 1210 134 122 IV E
Machilus thunbergii (KLA) 145 1230 149 128 1V E
M. zuihoensis var. mushaensis 15.1 1340 147 132 1 # E
(FEnthans)
M. zuihoensis var. zuihoensis () 19.7 1450 19.1 .62 1 # E
Neolitsea buisanensis 11.6 1040 1.2  1.15 \Y% E
R L ARE 7))
N. b. f. sutsuoensis (fG R ARET) 154 1340 159 132 11 # E
N. aciculata var. aciculata 13.6 1180 142 122 1V E
(BREERTARELT)
N. a. var. variabillima (BEEFART) 106 1070 106 103 V  # E
Neolitsea konishii (T1.5£44)" 13.0 1140 13.0 127 IV E
Neolitsea parvigemma (/NFHIRET) 145 1280 139 132 IV # E
Neolitsea sericea var. aurata 17.7 1360 183 147 1l EN E
CEHTRET)
Neolitsea sericea var. sericea 12.2 1120 12.0  1.15 \% E
(HFTARET)
Neolitsea villosa (BBEHTARET 1) 140 1230 139 121 IV CR E
Phoebe formosana (ZZ1ETER) 163 1340 161 134 III E

Fagaceae (33} Castanopsis chinensis (FEMFE) 11.1 1020 113 107 VvV VU E
C. cuspidata var. carlesii (RFERZERE) 141 1260 142 125 IV E
Castanopsis fabri CEFIFE) 135 1270 133 123 IV E
Castanopsis fargesii (K JEEFT) 151 1340 151 132 1 E
Castanopsis formosana (ST 133 1120 133 122 1V E
Castanopsis indica (EJET5f) 142 1200 141 125 1V E
Castanopsis kawakamii (KEEEE) 149 1200 148 124 1V E
Castanopsis uraiana (E55AT)) 129 1140 127 122 1V E
Lithocarpus amygdalifolius 134 1170 13.8 125 IV E
(IO
L. chiaratuangensis (KEATHE) 13.5 1210 136 122 IV EN E
Lithocarpus corneus (J5 KIEAHE) 12.4 1150 126 115 V E
Lithocarpus dodonaeifolius (WIEEAHE) 153 1330 156 135 11 #VU E
Lithocarpus formosanus (B 14E) 134 1200 134 120 IV #CR E
Lithocarpus glaber (FTHAHE) 13.1 1170 128 121 IV E
Lithocarpus hancei (=317 1E) 151 1330 152 134 1III E
Lithocarpus harlandii (FGREZEGIE) 13.3 1130 13.0 122 IV E
Lithocarpus kawakamii (KZEF ) 134 1230 13.1 124 IV # E
Lithocarpus konishii (/]N\VG F AT EE) 12.7 1120 128 121 IV # E
Lithocarpus lepidocarpus (FAHE) 132 1150 13.0 123 1V  # E
Lithocarpus nantoensis (FEF )" 1.1 1110 107 1.06 V #VU E
Lithocarpus shinsuiensis (Z/K &4 129 1130 129 123 IV #EN E
Lithocarpus synbalanos (Z£54514)" 16.0 1280 156 136 11 E
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Fagaceae (F%31EH  Quercus aliena (Hi1) 214 1480 213 1830 1 CR D
Quercus championii (35T 5 ML) 192 1340 191 170 1O E
Quercus dentata (W) 21.0 1450 205 180 I D
Quercus gilva (FRE7) 173 1380 174 139 1l E
Q. glandulifera var. brevipetiolata 17.8 1370 18.1 142 II EN D
(EPREEE)
Quercus glauca var: glauca (FHIEE)  21.7 1510 214 174 1I E
Quercus globosa (Bl FIHE) 153 1290 152 137 1 E
Quercus hypophaea (JR15HE) " 125 1110 132 L18 IV # E
Quercus longinux var. longinux (BEFREE) 13.9 1180 143 122 IV E
Quercus morii (FREHE) 13.1 1240 133 121 IV # E
Quercus pachyloma (¥ 3}14) 174 1390 169 138 I E
Quercus repandifolia (JZTERE)” 126 1140 126 1.16 IV #VU E
Quercus sessilifolia (BEF-14)" 153 1310 152 133 1 E
Quercus spinosa (= LIEE) 13.0 1150 131 125 IV E
Quercus stenophylloides (JRIEHE) 13.0 1110 136 123 IV # E
Quercus tarokoensis (A& HIEE) 143 1290 143 127 IV # E
Quercus tatakaensis ($3E=LIEE) 13.7 1230 141 121 1V # E
Quercus variabilis (& FZFE) 21.4 1510 217 181 I D
Actinidiaceae Saurauia tristyla var. oldhamii 7KZ<)I\) 13.8 1140 140 126 1V E
Adoxaceae Sambucus chinensis (17571H) 216 1440 211 177 1 E
(HiEAEDH Viburnum formosanum (1 13&3K) 16.0 1260 157 135 1 D
Viburnum luzonicum (FyRHEK) 149 1300 14.6 124 1V D
Viburnum odoratissimum (HIFEI#E) 16.8 1390 167 139 11 E
Viburnum taitoense (BB FK) 17.9 1390 177 143 I # E
Akaniaceae Bretschneidera sinensis ($855/K) 19.2 1410 184 159 11 D
Altingiaceae Liguidambar formosana (F7) 18.6 1360 182 148 III D
Anacardiaceae Buchanania arborescens (LI 17.9 1310 174 155 11 E
(REEDH Pistacia chinensis (B3 K) 281 1550 272 249 1 D
Rhus javanica var. roxburghiana 26.0 1540 250 224 1 D
(L)
R. succedanea var. succedanea 21.7 1480 21.8  1.86 11 D
(ARHE RS
Semecarpus cuneiformis (PIEEARRE) 179 1370 170 160 1II EN E
Annonaceae Goniothalamus amuyon ([EEHNE) 12.6 1110 12.5 1.13 IV CR E
(FHEED Polyalthia liukiuensis (SR ERHTHE) 103 1050 102 1.03 V CR E
Apocynaceae Cerbera manghas (J155) 203 1450 207 175 III E
(FTHERED Tabernaemontana pandacaqui 17.5 1340 18.0 141 1 E
(FATEISHERAE)
T. subglobosa (FEBLEEEFE) 16.1 1320 165 132 1 E
Aquifoliaceae Ilex asprella (FETEAE) 126 1120 129 115 IV D
&EED Ilex cochinchinensis (FEEERTE) 10.8 1040 109 106 V E
llex ficoidea (BETHHIE) 101 970 102 101 V E
Ilex formosana (FIFE) 11.1 1090 11.0 108 V E
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Aquifoliaceae Ilex goshiensis (BIZE475)" 10.1 940 95 098 V E
(&ERD llex maximowicziana (EIJNEEAF) 13.5 1210 132 121 1V E
1lex rotunda ($875) 174 1350 169 135 III E
Ilex uraiensis (53 &H) 11.8 1140 122 114 V E
Araliaceae (FUINEY)  Aralia bipinnata (S2FFEA) 216 1450 217 178 10 D
Dendropanax trifidus (CZE546122)” 138 1250 135 124 IV EN E
Osmoxylon pectinatum (R \ %) 132 1160 134 124 1V E
Schefflera octophylla (J1.3%) 174 1370 174 141 1 E
Tetrapanax papyriferus (GBETA) 229 1510 223 1.82 1II E
Asparagaceae Dracaena angustifolia (F{FHH%)? 102 1050 95 104 - VU E
Betulaceae (HEAREL)  Alnus formosana (B 7745) 24.6 1570 238 211 I D
Bignoniaceae Radermachera sinica (|LIZZ5) 247 1570 238 204 1I E
Calophyllaceae Calophyllum blancoi (TEELEAR) 113 1090 11,5 1.100 V EN E
(EARAED Calophyllum inophyllum (8 EE152) 204 1500 203 1.74 I E
Cannabaceae Aphananthe aspera (FEEERT) 21.1 1480 212 1.73 I D
[TN72)) Celtis biondii (YOI 15) 167 1320 166 142 1l D
Celtis formosana (fiAN) 19.6 1350 195 156 I # D
Celtis nervosa (/NEEAR) 17.7 1400 174 146 11 # D
Celtis philippensis (FJEEEEAMED? 163 1320 164 135 I VU E
Celtis sinensis (FMg) 245 1510 242 209 1I D
Trema cannabina (31 LIEENT) 230 1490 222 197 I D
Trema orientalis (| L&) 277 1580 274 217 1 D
Capparaceae Capparis floribunda(Z%{ELLIHT) 137 1260 134 123 IV VU E
(LLIAHRD Capparis lanceolaris (Bl LIF)” 13.9 1260 139 128 IV CR E
C. sikkimensis subsp. formosana (ILIff) 123 1170 128 115 V E
Crateva adansonii subsp. formosensis ~ 15.5 1250 159 137 1 # D
(FaR)
Cardiopteridaceae Gonocaryum calleryanum (FiZEAZEEE) 1.8 1120 119 110 V EN E
Celastraceae Euonymus cochinchinensis XRELEA) 109 1040 102  1.04 V E
(Ze) Euonymus japonicus (A ZR%H) 127 1160 13.1 120 IV CR E
Euonymus laxiflorus (K] &) 1.1 1110 1.1 106 V E
Euonymus pallidifolia (RFFEERTF)” 1.1 1110 11,6 1.04 V #EN E
Euonymus spraguei (I 54E577) 9.6 980 96 093 V # E
Euonymus tashiroi (ZEZERF) 104 1030 104 1.02 V E
Microtropis japonica (H ZREEEHF) 8.7 850 92 091 V E
Clusiaceae Garcinia linii (BBFEA)” 12.8 1120 121 120 1V # E
(BB Garcinia multiflora (TRATEA) 105 1030 111 1.01 V E
Garcinia subelliptica (FERSTEA) 10.2 950 9.7 091 V EN E
Combretaceae Terminalia catappa (F&{~) 238 1440 234 189 I D
Cornaceae Alangium chinense (% )\ FEHR) 225 1440 212 1.81 11 D
(ILZE8ERD Benthamidia japonica var. chinensis 128 1120 131 120 1V D
(PUHEAE)
Daphniphyllaceae Daphniphyllum glaucescens subsp. 145 1280 15.1 1.27 1V E

(FRBZARRD

oldhamii (BLEGHR BZA76)
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Ebenaceae (filifd&h)  Diospyros blancoi (FEAifi) 123 1050 129 115 V
Diospyros eriantha (XA 127 1130 132 117 1V
Diospyros ferrea (L) 120 1070 121 114 VvV VU
Diospyros japonica (ILIfif7) 232 1530 220 1.87 1
Diospyros kotoensis (i) 122 1060 130 1.11 V #EN
Diospyros maritima (M) 122 1040 125 115 V
Diospyros morrisiana (LLIELFifi) 144 1280 141 125 1V
Diospyros oldhamii (f§ FAii) 214 1440 213 175 1

Ehretiaceae Ehretia acuminata (JE5%K) 276 1560 27.1 233 1

(EHED Ehretia dicksonii (BAT 5) 20.6 1490 203 1.68 1
Ehretia resinosa (R )E573%18) 233 1510 239 197 1

Elacagnaceae Elaeagnus formosana (Z¥EEAFET) 162 1320 163 134 1 #

EAFETRD Elaeagnus oldhamii (FiAE) 203 1460 197 171 I

Elaeagnus thunbergii (88 HFET) 13.0 1140 131 121 IV #
Elaeagnus triflora GEFEESHFET) 16.7 1300 169 134 11

Mo mmMmmoomommm Y O moUommUOmmm

Elaeocarpaceae Elaeocarpus japonicus (5. 14.0 1230 144 124 1V

(58 Elaeocarpus multiflorus (BAEEH) 145 1280 146 129 IV VU
E. sphaericus var. hayatae (BREFZE)? 181 1330 181 152 I #
Elaeocarpus sylvestris (F1&) 15.6 1340 158 133 1
Sloanea formosana (EEE) 133 1170 137 119 IV #

Euphorbiaceae Acalypha akoensis (SR 284 1620 283 251 I

(CKEEDH Acalypha caturus (FEIRERED) 372 1800 346  3.09 1
Alchornea trewioides var. 27.4 1570 277 244 I #VU SE
formosae (B[ LIFAE)
Croton cascarilloides () 125 1140 125 115 1V E
Excoecaria agallocha (+-1%) 226 1460 234 180 I VU E
Gelonium aequoreum (F1REHT) 13.6 1200 13.7 121 IV #VU E
Homalanthus fastuosus (EJZEIHH) 18.0 1380 179 159 1II E
Macaranga sinensis (FLIAFERE) 220 1470 213 183 1II E
Macaranga tanarius (I(LH) 319 1650 269 251 I E
Mallotus japonicus (E7Hi) 344 1700 288 3.09 I E
M. paniculatus var. paniculatus (F15F) 294 1650 289 233 1 E
M. p.var. formosanus (ZIEHEIT) 249 1590 239 220 I # E
Mallotus philippensis (KLFESE) 143 1300 141 124 1V E
Mallotus tiliifolius (HYEEEHR) 24 1480 218 184 1 VU E
Melanolepis multiglandulosa (£PR) 31.0 1640 31.0  2.80 I D
Triadica cochinchinensis (F#) 26.0 1600 252 222 1 D
Triadica sebifera (J5f6) 28.5 1650 259  2.60 1 D
Vernicia montana (TF-EEH) 220 1510 217 1.81 I D

Fabaceae (57 F}) Acacia confusa (FHEREH) 309 1750  30.1 257 | E
Albizia procera (¥ 18}) 230 1480 228 1.75 1 D
Archidendron lucidum (FETETT) 161 1330 164 134 I E
Dendrolobium umbellatum (FIRFR(E)  22.8 1540 224 183 1 E
Erythrina variegata (RIJff) 254 1590 254 220 1I D
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Fabaceae (GRY)  Gleditsia rolfei (N5 E5%) 251 1550 234 213 1 VU D
Millettia pinnata (7K %) 18.0 1360 187 1.56 III E
M. pulchra var. microphylla (/NEEFARE)  17.1 1310 169 144 11 #CR E
Ormosia formosana (ST T ) 114 1090 113 109 V #VU E
Ormosia hengchuniana ([NERLSR)  10.7 1040 107 105 V # E
Sophora tomentosa (F&752%) 189 1410 182 1.67 I E
Gentianaceae Fagraea ceilanica (JK#) 155 1250 162 136 1I VU E
Goodeniaceae Scaevola taccada (ELF) 241 1520 237 220 1 E
Hamamelidaceae Distyliopsis dunnii (S2ZE/KHHEL) 124 1150 123 114 V EN E
(GHEMHRD Distylium gracile (HIIEEISRFRE 12. 1150 13.0 1.16 IV #VU E
Distylium racemosum (WRER) 121 1080 130 114 V E
Eustigma oblongifolium (F5¥F1E)" 140 1250 137 122 IV E
Heliotropiaceae Heliotropium foertherianum (FH7KK) ~ 28.7 1650 320 2.62 1 E
Hernandiaceae Hernandia nymphiifolia (GEZEFH) 169 1300 166 138 I VU E
Hydrangeaceae Deutzia pulchra (KEEFRHT) 21.8 1500 216 1.80 II D
(\IIHERD Hydrangea chinensis (£ \1Il]) 10.0 1020 10.3 1.03 \Y E
Icacinaceae Nothapodytes nimmoniana (F5fEk%) 16.1 1310 162 132 1 E
Iteaceae Itea oldhamii (E2]) 10.2 980 10.5  0.96 \% E
(EURIED Itea parviflora (/IMEEK]) 129 1170 12.1 .11 1V # E
Juglandaceae Engelhardia roxburghiana (%512) 147 1260 148 125 1V SE
(HHRED Juglans cathayensis (57E%Hk) 240 1520 238 234 11 D
Lamiaceae (BIEEL)  Callicarpa formosana (F-HIAE) 245 1460 224 211 1 E
C. f var. glabrata (75SERLAHEE) 193 1400 187 1.67 Il  # E
C. hypoleucophylla (K15 HE4EER) 124 1040 125 118 'V #VU E
C. japonica var. luxurians (FASESEER) 21,1 1450 216 1.82 1l E
Callicarpa kochiana (FR55EF) 17.7 1380 182 144 1 E
Callicarpa pilosissima (HHZESEER) 25.0 1540 249 204 1 # E
Callicarpa remotiserrulata (Fit55:ER) 156 1270 158 135 1 # E
Clerodendrum cyrtophyllum (Ki) 227 1540 214 177 1 E
Clerodendrum inerme (FHARE) 233 1460 235 188 11 E
Premna serratifolia (R 277 1630 265 222 1 E
Vitex negundo (E=771) 263 1590 250 224 1 SE
Vitex quinata (| LI5§2%) 21.1 1480 21.0 1.78 11 E
Vitex rotundifolia (V#iZ%) 247 1590 234 211 1II SE
Lecythidaceae Barringtonia asiatica (FLAE) 161 1300 167 139 I VU E
(EERD Barringtonia racemosa (FEACHEEID 158 1320 164 136 I VU E
Lythraceae Lagerstroemia subcostata (J1.75) 257 1550 243 212 1 D
Magnoliaceae Michelia compressa var. formosana 17.5 1360 172 142 1 # E
(CKEERD (=7W =)
M. c. var. lanyuensis (B0 5) 16.8 1320 162 139 11 # E
Malvaceae ($73%%})  Berrya ammonilla (7537K) 212 1460 224 1.80 I EN E
Firmiana simplex (FG&f) 274 1600 250 247 1 D
Heritiera littoralis (SREER) 17.7 1380 172 146 1II EN E
Hibiscus indicus (FIELIFERY) 272 1590 270 253 1 SE
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Malvaceae ($35%})  Hibiscus makinoi (¥ FILIZEZS) 292 1670 288 258 1 D
Hibiscus taiwanensis (|1155%%) 358 1760 291 3.02 1 # SE
Hibiscus tiliaceus (F14) 342 1760 275 273 I E
Kleinhovia hospita (5u.RERE) 22,6 1500 217 1.77 1 D
Pterospermum niveum ($8-F18}) 17.1 1330 17.6 141 1 VU E
Reevesia formosana (1SS 132 1190 134 119 1V # E
Sterculia ceramica (FEIFEEEE) 18.7 1370 18.6 1.60 1II E
Thespesia populnea (%§15) 24.6 1450 233 208 1 EN E
Melastomataceae Astronia formosana ($5EEEFEFT)Y 16.6 1310 16.8 143 1 # E
(4R Blastus cochinchinensis (FHiAR)" 9.5 990 93 098 V E
Medinilla formosana (ZA3F7H 1) 123 1130 123 114 V #VU E
Melastoma candidum (E74FT) 246 1530 227 204 1 E
Meliaceae (FKE}) Aglaia chittagonga (BT 120 1110 125 115 V VU E
Aglaia elliptifolia (KEERITE) 131 1160 129 1.19 1V E
Aglaia formosana (1.52) 157 1270 157 133 1 E
Aphanamixis polystachya (FE{ERHRE) 175 1390 177 149 11 VU E
Dysoxylum arborescens (/NEEFEAR) 12.5 1120 122 112 IV VU E
Dysoxylum hongkongense (FLRIEAK)  11.8 1140 1.5 111 v E
Melia azedarach (E7H) 346 1730 30.1 245 1 D
Moraceae (328} Artocarpus xanthocarpus (FBZERIREN 125 1120 123 115 IV VU E
Broussonetia papyrifera (Fifé) 341 1700 303 247 1 SE
Ficus ampelos (FJE{REFE) 20.8 1480 207 174 1 E
Ficus benjamina (FI¥) 220 1510 219 175 1
Ficus caulocarpa (KIEZEKE) 206 1460 204 175 1 BD
Ficus erecta var. beecheyana (“FUjk%) 212 1440 219 183 1 D
Ficus esquiroliana (FENE) 234 1480 234 198 11 VU SE
Ficus fistulosa (7KIE)A) 189 1390 183 1.59 1l E
Ficus formosana (KRAIIH) 16.1 1290 153 135 11 E
Ficus irisana (EEENS)” 167 1310 159 144 1 E
F. microcarpa var. crassifolia (JEZENS) 21.6 1440 219 1.88 1II E
F. microcarpa var. microcarpa ({5f) 239 1530 244 205 11 E
Ficus nervosa (JU ] #5)" 182 1390 18.1 157 1 E
E ruficaulis var. antaoensis 254 1520 241 230 I # D
(PRI A7)
Ficus septica (&) 234 1470 244 185 1 E
Ficus superba var. japonica (ZX5) 222 1470 222 1.82 1 SD
Ficus tinctoria (| LIFEH) 23.0 1510 224 190 1II E
Ficus variegata var. garciae (8645”215 1480 215 181 11 E
Ficus virgata (FIIAE) 220 1490 229 175 1 E
Morus australis (/|N#E3%) 244 1540 243 222 11 E
Myricaceae ((GHE)  Myrica adenophora (B15H) 16.7 1330 164 142 1I EN E
Myrica rubra (B3Hg) 142 1250 140 132 IV E
Myristicaceae Mpyristica elliptica var. simiarum 13.9 1280 133 129 IV EN E
(NE5ERD (FTEHNE5E)
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Mpyristicaceae M. ceylanica var. cagayanensis 113 1110 114 112 VvV VU E
(NS5ERD (PRI 5 562)
Myrtaceae (Fk<BI88EY  Decaspermum gracilentum (1K) 18.5 1390 18.1 145 1 E
Rhodomyrtus tomentosa (Wk<1%) 184 1380 18.0 1.60 1III E
Syzygium acuminatissimum (FE7H) 11.5 1070 112 113 Vv E
S. acutisepalum var. elliptifolum 133 1130 129 123 IV # E
(WEIESE )"
S. densinervium var. insulare (k) 10.1 1040 10.1 1.04 V # E
Syzygium euphlebium (HHIKIHE) 109 1070 107 1.04 V # E
Syzygium formosanum (I HE) 109 1080 109 1.06 V # E
Syzygium kusukusense (721 fli7HE) 133 1140 135 119 IV # E
Syzygium paucivenium (FilJk77A5) 147 1250 141 123 IV VU E
Syzygium simile (FEBLIRAR) 157 1320 161 131 1III E
Syzygium taiwanicum (ZEVEACTERE)? 145 1290 141 130 IV VU E
Syzygium tripinnatum (KAEFRIE) 141 1220 143 128 1V E
Nyctaginaceae Pisonia umbellifera (JZFRA) 147 1260 145 124 1V E
Oleaceae (RKEEE))  Chionanthus ramiflorus (K SEZHE) 162 1340 158 141 1 E
Chionanthus retusus (Jiifik) 232 1500 231 191 1 EN D
Fraxinus griffithii (F1HEIHT) 246 1580 224 210 I D
Fraxinus insularis (S1814) 22.0 1460 220 1.87 1 D
Ligustrum liukivense (H 2540 ) 197 1380 195 167 I E
Osmanthus marginatus (/NERJEE) 12,6 1130 132 117 IV E
Osmanthus matsumuranus (KEEARRE) 121 1050  13.1  1.16 V E
Opiliaceae (L&}  Champereia manillana (11141 124 1140 127 118 V E
Pentaphylacaceae Eurya hayatae (F-HEASA)Y 8.7 960 92 101 V E
(HFARED Eurya loquaiana GRS A)" 10.3 1040 107  1.02 V E
Eurya septata (S8 18F5)” 120 1120 123 113 VvV # E
Ternstroemia gymnanthera (J&Z7) 132 1150 131 118 IV E
Phyllanthaceae Antidesma hiiranense (Fi{—FHAX) 10.0 990 100 098 V # E
EETERED A. pentandrum var. barbatum (F5EBE) 141 1290 150 124 1V E
Bischofia javanica (Jili%€) 227 1520 228 1.83 1 E
Bridelia balansae (FIHZ) 154 1300 16.0 134 11 E
Bridelia tomentosa (%) 229 1510 226 1.80 II SE
Glochidion acuminatum (S2FHAEEEE)  22.1 1490 223 1.74 1l E
Glochidion philippicum GEfEERBIHA) 215 1450 219 177 1 E
Glochidion rubrum (HIEESTER) 223 1450 220 179 1 E
G. zeylanicum var. lanceolatum 223 1430 222 182 1 E
(et BEABER IR B
Margaritaria indica (483%) 196 1350 191 155 I VU D
Phyllanthus multiflorus (ZAEIHFH) 257 1510 251 209 1 E
Pittosporaceae Pittosporum pentandrum (Z¥HE) 202 1460 205 171 I E
Primulaceae Ardisia elliptica (FBEEGF) 147 1270 149 125 IV E
(HEAERD A. cornudentata subsp. cormudentata FNA=F) 152 1320 153 130 I # E
A. ¢ subsp. morrisonensis (EILEEE4)" 124 1140 123 114V # E
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con’t
Primulaceae A. c. subsp. m.var. stenosepala 9.5 970 89 102 V # E
(HeEAERD (FTE LR
Ardisia kusukusensis (484 1001 980 103 101 V #VU E
Ardisia quinquegona (/NEERHT) 123 1100 2.1 1.11 \Y% E
Ardisia sieboldii (1) 150 1270 150 130 I E
Ardisia villosa (% T4 87 960 83 097 V VU E
Maesa japonica (ILIFEAE) 103 1050 102 1.04 V E
Maesa lanyuensis (BEBLLFEAE) 15.1 1300 148 132 I # E
M. perlaria var. formosana 17.6 1360 170 142 1 E
(S LEEAE)
Maesa perlaria var. perlaria (&) 141 1280 144 132 IV E
Myrsine seguinii (KHHHE) 129 1110 132 117 1V E
Proteaceae Helicia cochinchinensis (1. 3:85) 147 1240 143 123 IV E
(LIBERRRED Helicia formosana (ILIGEAR) ¥ 8.6 950 93 093 V E
Helicia rengetiensis GEFEMLBEAR) " 10.1 940 10.7 098 V # E
Putranjivaceae Drypetes karapinensis (3 JJEF88 1) 7.8 740 88 085 V # E
(FEPMERATED Drypetes littoralis (§%t) 105 1020 101 10Ol V. VU E
Liodendron formosanum (2 5ts) 115 1070 118 112 V # E
Rhamnaceae Colubrina asiatica (RENEZS) 23.0 1480 229 1.83 i EN E
(EZERD Rhamnus crenata (S5 E2S) 16.6 1330 - - 11 E
Rhamnus nakaharae (R JCEZ) 187 1370 181 151 I # D
Rosaceae (EHED)  Eriobotrya deflexa ([LIHEAT) 166 1340 17.1 134 1O E
E. deflexa f. koshunensis ([F&LLBAE) 184 1330 187 1.63 1 # E
Malus doumeri (BT 180 1320 184 154 1IN D
Photinia lucida (Z1E5) 160 1310 168 136 III D
P, serratifolia var. ardisiifolia 15.0 1320 15,6 134 1 # E
(BEH )
P, serratifolia var. serratifolia (f117) 126 1140 125 116 1V E
Prunus campanulata ([LIBEAE) 17.6 1400 174 147 1III D
P, phaeosticta var. phaeosticta 172 1330 172 135 1 E
(FEEEEE)
Prunus transarisanensis (R LIHEAE)  16.8 1300 16.3 143 I # D
Prunus zippeliana (KEERE) 143 1280 146 131 IV E
Pyrus taiwanensis (SEH75L) 188 1350 17.8 1.64 Il #CR D
Rhaphiolepis indica var. hiiranensis 18.1 1370 177 152 1 # E
(IRBEGHEA)
R. indica var. tashiroi (HREAGHEAR) 172 1380 16.7 144 11 # E
R. indica var. umbellata (JEEEAPEAR) 197 1410 192 164 1II E
Rubiaceae (FE5FY)  Cephalanthus tetrandrus (JEFERE) 21.7 1440 211 176 11 CR D
Gardenia jasminoides (| LI5Hg) 16,5 1360 161 137 1l E
Guettarda speciosa (ZHETEAR) 22.1 1450 219 1.76 11 E
Morinda citrifolia ($51}) 21.0 1460 215 171 1 E
Neonauclea reticulata (FE{—E) 18.1 1380 172 155 11 E
Psychotria cephalophosa (BBLILETIA) 12.8 1137 122 119 1V E
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Rubiaceae (FEHER})  Psychotria manillensis (FiERTLEIAR) 134 1270 126 124 1V E
Psychotria rubra (JLEIA) 13.8 1180 14.1 120 IV E
Randia cochinchinensis (PG50 1.1 1090 105 1.07 V E
Randia spinosa ($$THAE) 125 1110 125 117 1V D
Tarenna gracilipes (FEEETLMAE) 10.7 1060 106 1.04 V # E
Tricalysia dubia (JTE1F) 142 1270 149 124 1V E
Wendlandia formosana (/K& 50)” 1.2 1110 112 108 V E
Wendlandia uvariifolia (7K§ikE) 19.8 1410 189 158 1II E

Rutaceae CEFR))  Citrus aurantium (58RE)? 157 1330 167 133 1II VU E
Citrus depressa (BFETHE) 166 1350 165 135 1 VU E
Citrus taiwanica (F %) 16.0 1320 16.2 140 III # E
Clausena excavata (GBI LT) 16.5 1360 16.1 1.38 1II SE
Glycosmis citrifolia (155 5) 10.7 1080 10.7 106 V E
G. parviflora var. parviflora (| LIf%) 142 1280 139 129 1V E
Melicope pteleifolia (=JIEE)" 100 1020 100 097 V E
Melicope semecarpifolia (ILX[EE) 163 1350 161 139 1l E
Melicope triphylla (=% 164 1310 165 139 1 E
Murraya euchrestifolia (115 %) 13.0 1150 134 126 IV  # E
Murraya exotica (A &) 173 1340  17.0 135 1III E
M. paniculata var. omphalocarpa 13.9 1220 14.1 1.29 1V # E
(FHRAR)
Severinia buxifolia (JstH{F) 12.9 1080 13.0 120 IV E
Tetradium glabrifolium ({11l 245 1580 235 217 1 SE
Zanthoxylum ailanthoides (FZE83) 31.0 1630 287 246 I D

Sabiaceae Meliosma squamulata ( #5#% )" 9.5 900 84 095 V E

Salicaceae (MR  Casearia membranacea (HIEFEHAR)” 136 1200  13.6 124 IV E
Homalium cochinchinensis (RAEFAK) 19.6 1400 194 166 11 D
Idesia polycarpa (LLIfAF) 21.5 1450 220 175 1 D
Salix kusanoi (7Kiit- ) 247 1480 239 222 I #EN D
Salix warburgii (7K ) 267 1610 249 245 1 # D
Scolopia oldhamii (EAERE) 172 1330 172 143 1 E

R AR S AT B E M AL P (B B
FEE AUEMT R A ESTEE T Y R T 5
VIFEF MR RTIA - H IR 434181 T HHY)
SRR BN BRI, 10, 1L, 1V, VEREIRE S i H
28 ~ 81~ 138~ 107 ~ 80f#(Table 2) » DAifif &%
A TEER 2 (32%) » it b AR IR Y K
RV (6%) - Bty hEEYAE - HXH
KB M e SR (FCR)F FHA THE - Horp R A
¥ (Cinnamomum kotoense) > /NEEfE R (Millettia
pulchra var. microphylla) ~ ZEEFL(Pyrus

taiwanensis) ~ 21 = FBHl(4Acer buergerianum

var. formosanum)J& AT & SERRII 5 208 5
(Lithocarpus formosanus) &IV 5 HE
55 fZ 25 (Pyrenaria buisanensis) Byl S5 /)
VIR » MEREET 2R THEY) - MRE
T 2 R (Table 1) o AR 25 JE T B2 F R VAR
F 8 7 Mk AR o A o 3 R RE B S AR A
fYLSP ~ LCP ~ RAZ i A SR/ NEUE » 43 7T
B B2 SE AT ~ 2% —# & A /)N R H B (Table
2) o A S MY RERYLSP (B fpmol
photon m™ s )43 AFE1500~1250 » H R A{E 1500
L B SE AR MY R LS P2 e/ IMEL 1440 & 4 B
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con’t
Sapindaceae Acer albopurpurascens (FEZERK) 13.7 1180 144 126 IV # E
(ERETRD Acer buergerianum var. formosanum 204 1430 197 170 III #CR D
(SR =4l
Acer serrulatum (5HR) 16.5 1300 16.7 133 1 # D
Allophylus timorensis (1F"E18}) 195 1420 189 1.68 III E
Dodonaea viscosa (3T 222 1510 211 1.82 1T SE
Koelreuteria henryi (Z155415}) 19.1 1350 189 157 I # D
Sapindus mukorossii (HEFET) 194 1430 200 157 1 D
Sapotaceae Palaquium formosanum (KIE[LIfE) 17.6 1340 173 138 1 E
(LLfERDH Planchonella obovata (f15) 17.4 1330 179 138 1 E
Schisandraceae llicium arborescens (2% J\ F4) 10.3 1010 10.5 1.06 A% # E
Scrophulariaceae Myoporum bontioides (75EEH%) 28.7 1620 282 236 I EN E
Simaroubaceae Ailanthus altissima var. tanakai (F§) 273 1580 243 214 1 # D
GEARER Picrasma quassioides (518 231 1450 229 209 1 VU D
Stachyuraceae Stachyurus himalaicus (GEEERE) 14.5 1240 - - v SE
Staphyleaceae Euscaphis japonica (EFTEHE) 204 1480 197 171 I
(&TEHED Turpinia formosana (11 1ZF1E]) 122 1120 122 117V #
Turpinia ternata (=ZE] I [E]) 129 1170 128 120 1V
Stemonuraceae Gomphandra luzoniensis (BARTEFA) 123 1060 122 115 V VU
Styracaceae Alniphyllum pterospermum (f75745) 163 1320 163 136 1
(ZEAERD Styrax suberifolius ($I.%) 133 1180 137 123 1V
S. formosana var. formosanus (52 715) 23.3 1440 239 1.89 1II #
Symplocaceae Symplocos acuminata (KEBITIRA) 106 1040 110  1.06 V
(RAEDH Symplocos theophrastifolia (LIFEF)"  12.8 1110 126 116 1V
Theaceae Camellia brevistyla (FiF1ILIZE) 144 1260 149 124 1V
e Camellia caudata (EEEZY) 1.1 1060 107 105 V
Camellia formosensis (23] [|Z%)" 13.7 1240 133 125 1V #
Camellia furfuracea (Y551 LIZ%)" 13.1 1120 135 115 IV VU
Camellia hengchunensis (TRAILIAT) 109 1040 114 105 V #VU
Gordonia axillaris (KEEZY) 194 1410 18.7 1.55 I
Pyrenaria buisanensis (RIS RZ) 12.0 1170 125 117 V #CR
Pyrenaria shinkoensis (5% Z%)" 12.1 1120 123 115 V #

Schima superba var. superba (AKTi)" 152 1310 145 133 11
S. superba var. kankaoensis (HSIARTT) 18.0 1340 174 143 1 #
Thymelaceae B Eh) Wikstroemia lanceolata (PE$TEEZEIE) 189 1410 179 158 1

Wikstroemia retusa (EIJFIEEZESE) 203 1460 204 1.72 1
Wikstroemia taiwanensis (ZIEZE{E) 13.7 1150 143 128 1V
Ulmaceae (fiifh) Ulmus uyematsui (Fi] B[ Lr) 18.7 1320 182 156 1 #
Zelkova serrata (1) 254 1500 244 215 1
Urticaceae (ZJififl) Boehmeria densiflora (FAEFT ) 19.1 1350 189 1.63 1II
Boehmeria wattersii (FEIEZE ) 16.3 1360 164 142 1
Debregeasia orientalis (7K i) 223 1430 213 1.87 1II
Dendrocnide meyeniana (16 A\5f)) 23.0 1500 223 187 1T

W mMH oMY O mm o mmmmmmmmm O m Y mm md

Leucosyke quadrinervia (PYIRIT) 165 1340 166 136 I




EIEEERIE 36(3): 189-220, 2021 207
con’t
Urticaceae (Zfififl)  Oreocnide pedunculata (FFE4EN) 18.6 1380 187 155 I E
Poikilospermum acuminate ($EBERT)”  21.6 1440 2155 179 1  EN E
Pouzolzia elegans (7KHETH) 232 1630 231 190 1 E
Vitaceae (FjZFH Leea guineensis (‘K {&itgf) 20.1 1480 192 173 11 E
Leea philippinensis (JEEEE K&K 18.2 1330 179 161 1 E
Cycadaceae Cycas taitungensis (% HFRER) 13.8 1500 20.1 139 - #CR E
Podocarpaceae Nageia nagi (7TFH) 8.3 840 79 117 - EN E
(REERARD Podocarpus costalis (FRIBGETENS) 114 1070 108 107 - CR E
Podocarpus fasciculus (8568 HE) 9.3 920 89 112 - #VU E
Podocarpus nakaii (BVEH HEH) 10.2 950 93 1.04 - #EN E

Ao T i B SRR L S Py /M 1250 » X
EALIf P SRR IV I RE R LS P i KA 1300t A5 /M i
A48 (Table 2) °

ATt T E YA, > LSP ~ LCP » R
BT AME S A AR R o SR RL AR IR Bk
] 68 B (R AR 2L b 25 IEAHRBH (Fig. 1) » A, B
LCP 2R ME IEMIRE - PR E R E3£0.9785
(Fig. 1B) ; LSPHIA,, + LCPIUAHBIM: S — %
iR (R(Fig. 1A, D) ; R BA, . ~ LSP + LCP
FERATE AR 2 B BB R (Fig. 1C,E, F) -

(i) e P R e s S e vy — Bk

TEBHI ST FEEY - AR SE R R E S 4
Lt E2MAE - LB A FEYRESAMAEL -
23~ AMEM R SR 2 HE2 8 13 1
J& (Table 3) » [ EY)HE Lo AR AE 3 KA & S AR
LBl o RN (Cinnamomum) ~ FE
B (Machilus) >~ $iRKE T8 (Neolitsea)457~10F&
o ARAESSAM R E Y - MAEE B (Litsea) 29
Fal et F1 A AT 2 5 (Table 3) o ZR3FRHY
¥ & (Castanopsis) ~ HREE (Lithocarpus) ~ HEE
(Quercus) 28~ 1 8TEMAR AR AEISAMS b 24 - (H
AR | AR S O R AR 3 A AR M B ARV -
SRR B (Ficus)AY 178 H A A (e 5810 ~ IRt
BESERR - 3R 11 R 67  SRIM » SR ZERIRY AR
J&(Hibiscus) ATEETEE-RAEMIRRSEART - TG FERR
(OERIEIRIE (Glochidion) 41 » ¥R EEHPAEINEE
]I (Table 3) o Rl R#R - BE AR
VIR AR - L e S e o A A2~ 3%
(] A~ (R e D B BT [ — S R e -

By FERFVI M R ARE S it B ik

A fERI2 1R - R RLY R > AT AE 7L
i B 55 A Y B~ = AR G i B2 1 5 AR M
(FSTI) » DUk 2Rt A2 M AV 2 TRk (FSTL)AN
Table 4Ff7R o #5 R B EATAL b o B9 P
BLor ArAEint b S/ L el 5 % > FSTIo Al Ky
0.21£0.25 » HFSTLY n] AR - BIP
Bl SR BERBRBIR YRR AR 2 DL A0 15 i B2
FRUR LI % - FSTI#R(E0.33~0.41 2] -
FSTLY BRI 5 KRR AR FE i B2 57
M P LLBIRER B e % HEGFHIFSTLL
0.35 » B bEaARHEST - RFRHAIFSTLR £ th
FIERREAESRION - SR - SRR R =
ARV DL A AE I B2 AR Ay L e %
FSTI43 A E0.45 ~ 0.50 ~ 0.54 ~ 0.58 5 KEFR}
(9 IR 53 A0 R T P2 S AR LAY LB R R i %
HERIAFSTIR0.51 » B byt SRHYFSTLE [
Bk AT R SR IR - PEERE ~ BB~ BRSFREK
PR PIRE AL 2 LLO> A 1E i B2 S R TV 1 LE ] B
% » FSTIEFLE0.64~0.69,2[8] » FSTL%EY A] i
FAERIVIR - MR 258 AR > &F
Bt~ o BLZ Wt DL AR AE I B2 S R VY e
Bl % - Hh& BB R YR 2 AR 2 SRR IVEY
ehlm% - (HERIIFSTIR0.77 » Bl [5i4RHYy
FSTIf£0.75~0.96,2 [ » FSTL¥g ] SFEAE 55 Vil
(Table 4) -

o SRR AR R B R B 2 1
rF e 2 1 ok ] 40 S S 3 A R B A%
el GRA IR BB ~ ST i Bl PRl s o B > Y
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Table 2. Ranges of the photosynthetic capacity (A,,,), dark respiration rate (R,), light saturation
point (LSP), and light compensation point (LCP) in each of the 5 shade-tolerance levels

A

max

Shade-tolerance level

(umol CO, m?s™)

[ Very intolerant (n = 28) >26.0
II Intolerant (n = 81) 25.9~21.0
I Mid-tolerant (n = 138) 20.9~15.0
IV Tolerant (n = 107) 14.9~12.5
V Very tolerant (n = 80) <125

Ry LSP LCP
(umol photon m™s™)
3.09~2.17 1800~1540 34.6~24.3
2.34~1.71 1630~1440 25.4~20.5
1.75~1.30 1500~1250 20.7~14.5
1.34~1.12 1300~1080 15.2~12.2
1.18~0.85 1170~740 13.1~8.8

LB TR b2 R (FSTL) & @23 (Fig. 2) »
flan - oy FERER AR Z S T H (Sapindales) By
BB ZFR - ERTRIZFSTLA R RIV,
UL, 18R 5 i H (Rosales) {5 ®t ~ Rk} »
R ZFSTL ARy, 10, TIAR 5 = #8416 H
(Malpighiales)fy KRR} » ZERERFHZFSTLS)
AR 2L, 1K 5 HARFEH (Ericales)BYZEH} + 4
BACE ~ Wi BRI FSTLE B VR - BIEH
(Lamiales) SR} » RERHZFSTL A& —
e+ 3R BRI, TR (Fig.2) »

=R

HEERA40R AR A Y BETE M DUF #4 (B)J=
% » FHH3507H(80%) s HELAUFEBEE ¥ (D)E
B15M(17%) 5 MR BT HERBAFIFE
HRE LW - B R & (SE)E 13
TH(3%) » AHGILZEE ~ ks ~ =T (Dodonaea
viscosa)ZF(Table 1) o KIEEWE(Ficus caulocarpa)
BIZERB(F. superba var. japonica)SEF5 Rk » 1E
HIENTEEF TR 0 — B3R SRR ASE - g
T4 4E(BD)RYZEE P (Table 1) o SE— 43475
7 L BRI PR 2R M WA S AR T e St - S
FETPESERL 1L 100, IV » 435013 ~ 34~ 23 »
5% » Sy RERT R SR AR YRR E46 ~ 42~ 17 »
5% o B ER RETE MR R S A (V)R 8 OFE -4
ARANEYIEE A B Rkl IR SEE % -

= &

HEAVIREADE S 7B T R Tk
ARWFFEESERA3 ST T B ST AR T 28 AE

Yy o SLA40EARAREYINEEEREAREIE » 36
FEHDE G T (A ) B 434 R EE 1 BEARKHEY)
B e < T T B S DA T 13 8 A i
%(31.8%) » MHRESRL, 11, IV, VEYYIHRELLH]53
BlE6.5, 18.7, 24.7, 18.4% - BEZEL180FE A
1 5 A R ZER A i B 14 (Kuo and Yeh 2015) -
72 DA B S AR LAY V) R B0 % (38.9%) » {HE
e it S o T B A LV B VY 0 LG 5 B T3
30.5% » ifi AW 9535 W S AR PR A A R = H
43.1% - B ~ EEHEZ B R R &
B BRI - RZEEES - BRI
Bt HEWDE SE R  BEAR Ly DAY B S A
VR VIYIREES -

B FRAY 1 SOTH =18 [ A R ZERI TRV A,
(Table 1, A, BUBHEERMRE) - REBEEHEF19
FEREE TR » Horb 18Ry e 6 ) 0 R ik
o WG =B FE(Turpinia ternata) A, H
12,3425 %(12.9 pmol CO, m™ s » HHE%k
FHEE VRS BEEIV o Lult 1 87 6 55 if B S5 AR 1LY
H ¥ (Fraxinus griffithii) ~ T8 (Bridelia
tomentosa) ~ FHEERBUEE (Glochidion rubrum) ;
i B S MR IR B AR Es (Ehretia dicksonii) ;5 it &
FIIVIY AR (Cinnamomum osmophloeum) ~
INEEHREE T (Neolitsea parvigemma) ~ KEE
Wi (Castanopsis kawakamii) 5 THEZEEHRVE
VIFEA,, BUERR S » GREERE(Cryptocarya
chinensis) ~ BBLEAN (Calophyllum blancoi) >
NEMRA(Garcinia multiflora) ~ JEBiEAK
(G. subelliptica) ~ &t (Drypetes littoralis)
HEILHR (Camellia hengchunensis) »
ZEA SO (Ormosia formosana) ~ A
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Fig. 1. Relationships between the photosynthetic capacity (A,,,,), light saturation point
(LSP), light compensation point (LCP), and dark respiration rate (Rd). *** p < 0.001.

BARLE B (0. hengchuniana) ~ 2 )\
(Ilicium arborescens) ~ MINRIRAE(Syzygium
euphlebium) ~ ZEIRIE(S. formosanum) e
EEAARE ~ TR BRSNS - BEEH
H o hEE HEH5EE T HEY A0 R AR
WFZENER T DA E - KR B AR5 (tracheids)
RSN Y - BPE Ko R B
(vessels)yHE TFE ) (Sperry et al. 2006) » $&FL
ERMRAE - BURFEYVA,, 8 F R
THEARAEY(Hallik et al. 2009, Palma et al.
2020) o AHFFERE B AN HRE B B AT B2
FERMAIA,FIEE - BZEREA T HEY N RS

M o BRI R 2B Y (Yeh and Fan
1997) » {HEA,,, f#13.8 pmol CO, m? s™ » AT
RS R A 5 1 1 R A W) (Table 2) 5 4Kif
ERIREIIA R H AR R 4 RAEEREER
BERIEY) - FEJR S E(Table 1) - R4} - 2R
FRERAYLSP3%£ 1500 umol photon m™” s™ » A&
PEEE AR LIRS P YT ) 22 B (Table 2) < Marler and
Willis (1997) % HI5E 1 6TE #R BB PIRTA, .+ B
B 7F4.9~10.1 pmol CO, m™ s[4 ; Zhang et al.
(20135) ¥R E 33T AR S IHAY A, HIFTE3.3~14.1
umol CO, m™ s+ Dl Zamia furfuracea fr 25K
168888 (Cycas panzhihuaensi)m > A, 57 Al
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Table 3. Number of woody species tested for photosynthetic characteristics of the same
genus and their shade-tolerance levels. n, sample size (species)

Family Genera

Shade-tolerance level

n

I I I v A%

Lauraceae Cinnamomum 10 0 1 5 4 0
Litsea 9 0 1 2 3 3

Machilus 7 0 0 3 3 1

Neolitsea 9 0 0 2 4 3

Fagaceae Castanopsis 8 0 0 1 6 1
Lithocarpus 14 0 0 3 9 2

Quercus 18 0 4 6 8 0

Adoxaceae Viburnum 4 0 0 3 1 0
Aquifoliaceae 1lex 8 0 0 1 2 5
Cannabaceae Celtis 5 0 1 4 0 0
Celastraceae Euonymus 6 0 0 0 1 5
Ebenaceae Diospyros 8 0 2 0 2 4
Elacagnaceae Elaeagnus 4 0 0 3 1 0
Elaeocarpaceae Elaeocarpus 4 0 0 2 2 0
Euphorbiaceae Mallotus 5 2 2 0 1 0
Lamiaceae Callicarpa 7 0 3 3 0 1
Malvaceae Hibiscus 4 4 0 0 0 0
Moraceae Ficus 17 0 11 6 0 0
Mpyrtaceae Syzygium 10 0 0 1 5 4
Phyllanthaceae Glochidion 4 0 4 0 0 0
Primulaceae Ardisia 8 0 0 2 1 5
Maesa 4 0 0 2 1 1

Rosaceae Prunus 4 0 0 3 1 0
Theaceae Camellia 5 0 0 0 3 2

14.1 ~ 13.4 umol CO, m™ s » ATF52E AR
HIA B ol 2 g SR AE DL - Palma et al. (2020)
R RN R AR R (Podocarpaceae) i 1
Podocarpus guatemalensistri RIJA . 7.6 pmol
CO, m” s » [ AW FE4TE LR B TEIYA,,.
R4 > 7£8.3~11.4 umol CO, m™ s Z[H](Table
1) = BhAh > ARHFS% 1 o B 7 BRI V)i e 57
WA, FIEE - 2E0EARNEFEARE
Yy - H RO E - SO B Y T AR
PR i s 557 R oK T DU 2R < A o 0 38 i R A
VIR HERL(Cyatheaceae) YIRS &1 (Cyathea
lepifera) ~ ZEHRIE(C. spinulosa) ~ TERIHE(C.
podophylla) » HA,, 535 k11.5 ~ 8.3~ 6.3 umol
CO,m” s » ZHEBFESE » ERBHEKA

Mt > SEADHEAHEN B2 (Chiu et al. 2015) -

Bl N2

R FEHE I ARREY KR L 2B S EH
W ORECHER - A 1 STE MR K] R 1 F S
FE AR TR AR B SN EE S E R Y R - B
Ak (Cinnamomum micranthum) ~ 115
(Neolitsea konishii) ~ %875 &5 M (Quercus
championii)%§ o JRFEYIRE L & 78 )1 & KM PR
FHRE B (ontogeny) M 2 58 & KW R
B fERRIYIMER A R ERY SR » B E —
i A B HE RS %% 5 s B LR - A Sl B AR Y
e TE T B 2 B (Koike 1988, Vieira et al.
2015) » A Eeiaf i i KRS B (1958 & 78 7 A HE RS
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Fig. 2. A partial phylogenetic tree of plants showing families with shade-tolerance level
(FSTL) relationships. (modified from Angiosperm Phylogeny Group, 2016).

(Fredericken et al. 1996) » 75 &4t HER =
R AR(Ishida et al. 2005, Sendall et al. 2015) »
B AR R R B R BOL S E TN
PR FETUANIE]E R R R AR R e R juveniles)
B W P B AT D HE R A — 0 -
G e R 2 A RS B A A o - (ER
AR P ALk 1 A P NI o (K] 28 7 IR B i P T e
##(Bassow and Bazzaz 1997, Houter and Pons
2012) o i B 14 578 i b o 2 AR ] 2 A A2 Y 1
Hk(Sendall et al. 2015) » [G]—RHfEAE /NG ~ FERS
B T [ 5 5 B B i T R kil o L — 2
P A [ R X 288 5 I8 B i B3R i o 17 Fry
FRRE R (Reich et al. 2003, Valladares and
Niinemets 2008) « [KI} » AHF5EHEE D ¥Y
NRME SRtk - RIS E TR
FRBEEREEMANIREESE  FRREE
L R S R ) I -

ARV R
Y)Y TP RE B0 A4 BE MR B BRI B

TR B (plasticity) - i B2 PRt 2 40 it
(Avalos 2019) - Dalling et al. (2001)¥#zEE £
R B B — R S R SR B A A (A lseis
blackiana) » HAEETE K] EIIEMR T ETE
A SRR SE A RS RO T A BRI E
I HE AR A RREOEEE T E R
TEVE » TEmE YA R B BRI SRR I
s Bate il - IRIBIEE I ABIE - ERAEE
AEG U FAL A S 5 A 7 e PR AR A AR R B TR AR
PRI ek DR i AR ECHE RS i S0 T R A7 3% v i
BAEBNER » (HEEK TN FTREETT
Rt (Cinnamomum camphora var. camphora)Fy
5 Mt 1 (Table 1) » {H 4l 7 #4853 SRS w fe
REpE AR v - RBUHAHE S Ry A28 -
AAE R A LU R BB AR AR - 28 B e S5 A I
V2 I E A LCP R 72 AR/ » H A3t
BN R R B R B A R AR B I =R
& 0 AR AR ZLCP R RABE 2K (Kuo and
Lai 2008) « LalthffFE&UR - [6—¥RER L&
REAFENE - GE% 4 RBREOLEN &
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Table 4. Percentages (%) of woody species of the same family at various shade-
tolerance levels. SP, the number of woody species in the family tested for photosynthetic
characteristics; XSP, the total woody species native to Taiwan of the family; R, the ratio
of species tested over the total species of the same family in Taiwan; FSTI, family shade-
tolerance index; FSTL, family shade-tolerance level

Shade-tolerance level

Family (SP/ZSP) R (%) FSTI FSTL
I I I v v
Euphorbiaceae (18/43) 42 50 27 6 17 0 0.21 I
Malvaceae (12/21) 57 42 25 25 8 0 0.25 I
Lamiaceae (13/29) 45 15 54 23 0 8 0.33 I
Moraceae (20/46) 43 5 60 30 5 0 0.34 I
Cannabaceae (8/9) 89 12 38 50 0 0 0.35 Il
Phyllanthaceae (11/30) 37 0 64 18 9 9 0.41 I
Fabaceae (11/33) 33 9 36 36 0 18 0.45 11
Sapindaceae (7112) 58 0 14 72 14 0 0.50 1
Oleaceae (7/15) 47 0 43 29 14 14 0.51 il
Rosaceae (14/32) 44 0 86 14 0 0.54 1
Rutaceae (15/33) 45 7 7 47 26 13 0.58 I
Rubiaceae (14/53) 26 0 21 21 36 21 0.64 v
Meliaceae (7/12) 58 13 0 29 29 29 0.65 v
Fagaceae (40/44) 91 0 10 25 58 7 0.66 v
Lauraceae (46/67) 69 0 4 37 37 22 0.69 v
Ebenaceae (8/10) 80 0 25 0 25 50 0.75 A%
Myrtaceae (12/12) 100 0 0 25 42 33 0.77 A%
Theaceae (10/18) 56 0 0 30 30 40 0.78 \%
Primulaceae (13/25) 52 0 0 31 23 46 0.79 \%
Aquifoliaceae (8/25) 32 0 0 12 25 63 0.88 \Y%
Celastraceae (7/14) 50 0 0 0 14 86 0.96 \Y%

HEIMEF B (acclimation) « BIAL[E — R H B A 124 E B ZEFI(Table 1) » HAETHHEY
% HA,,» LSP~ LCP » REEI &G &R i B2 5 — A+ A T B 5 R 0 2 Ay 5 ik
#(Kuo et al. 2004a, Lin and Kuo 2007) 45 K (Machilus zuihoensis var. mushaensis) i
TEER A )R 2 2 0 E B ZE R e A AR - BIJE (M. z. var. zuihoensis) 3 FloFi(Michelia
] T A [F) W e S A b Y 2 P e M 22 compressa var. formosana) BRI S0 (M. c.
S ARBAE R R EE o HIR IEE & AR AT var. lanyuensis) ; [T (Eriobotrya deflexa)til

AN - BIEEDUR E A I 22 2 . TR L 5 (B GYEAR(Rhaphiolepis indica
var. hiiranensis) » H{C KRG AR(R. i. var.
B R R B R tashiroi) ~ JEEELHEAR(R. i. var. umbellata) ;

FOL G 1] B Y A [ P (Table KA (Schima superba var. superba)H ¥ [
2) » TR B AR B PR RS G S AR R B T KR (S. s. var. kankaoensis) o [h4h » [EEERR
5E Pk (Poorter and Bongers 2006) o [6]—¥)fd & (Ficus microcarpa var. crassifolia) ~ ¥R (F.
HoARE o o (] T A A R R A B A% B AR AR m. var. microcarpa) R i 5 15 &1 8 i [& 5
Bl - HilffEERe — 0 2 Rif5e4349E II - K154 (Ardisia cornudentata subsp.
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morrisonensis)HL B 158 44 (4. c. subsp.
m. var. stenosepala)iif[EZ A EV > HRE A
f£(A. c. subsp. cornudentata) Bl K155 442
i [ 52 B A 22 W AR (0D vs. V) o o 48 T i s
FRpEE —REGIM BT ET (Mallotus
paniculatus var. paniculatus)gﬁi%?@ﬁ?@?
(M. p.var. formosanus) (1 vs. 1I) ; & ARE T
(Neolitsea sericea var. aurata)Bi [ ARE7(N.
s. var. sericea) AfHZEFIFK (L vs. V) o iR g
RER -+ i B AR B S A g R 0 A R
FEMET Y - E SRR R BT Y
YItER - AT R SR A — B -

BN o REYEEEETNHE
TR JRIETT S R @ B E A, I
FRRA A YRE o G LA R B v R
AR RE SRR 2 R 5] g g > 41
YIrE R 2448 8 - G SE R R AR B BLEE T Bk
Y B8 5 5 g % 4 TR A 2 o0 AR 1 [F] — JE T B 5
e HoAth2 VE @ Ry [ @ i 2 o3 A e 2~ 3 it
E o FRHYRE &8 ol 2 SR {E 48T &
i (Table 3) o B _LaftAG SR AT AT - #5 S AN
SRR AR 2 HE e E) B LA R A fe S AR
JEA BT - BERANBE - B —IER BB
EEER - RV YR S e A R
R SR TR A 10 R 5 1 R T B S A - Bl A Ry
ME— R B2 L LA (Litsea cubeba) » Fy
RE TR ME — B AR MY B AR 5 3R
PR 1 878 » B JEAE T P S AR I AR R rp » Y
BE(Quercus aliena) ~ ¥ (Q. dentata) ~ ¥ JZ
HE(Q. variabilis) & Fsv& ZEVE - LA FMIE(O.
glauca) By H k1 - MBI E (Diospyros)
G8%E » ZRMEERIV~-VE - il EEmE
FEARIM AR« (LA (Diospyros japonica)
KA (D. oldhamii) B Fs#& SEME 5 SR1M LLIAL A
(D. morrisiana) R ¥ 50 » {H HL T B R Al
IV e TRk o BRDL Lawik - HE LB
IF] o T T e S5 e S R » S e m R & L
IR Bt R S TSR HRER AR [ ZEE R Y
- S MHEZEEEENA L BUE Y B
A LM B2 S - PR HERR Y IEREME -

TERHE A3 - ARIFFURIZEAPG IVIY
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MR AT A RIRE (Fig. 2) - BURE%
B PRI BT R RHAIR » S Rh i B 1 i B 5
(FSTL) & ifeslr - LI ZALASIEHIIRFY ~
BACR ~ MRRHFSTLE RS Vil 5 AR
THEEHRHE > I3RS BAFSTLAR A £ —
M(Fig. 2) » HHERY - BT HBUE R RAEE
y§i 38 H (Malvales) i3} - HFSTLEMER 1
H =R FSTLABERA( vs. T~IV) © Z—1{
B Ry Bl BG4 46 H (Celastrales) F% B (R4 SE Y 18
¥ H(Celastrales) P #t - HFSTLELE (L H
YR ERAE B 2E N ERBHYFSTL A BRtHBIR (V vs.
I~ « SRS REUR - EE T AR EYH
% B PRI R AT A - L S A th ki3 - B
ERE R RATGE - iR ARt 2 BB
R

B A, JHIE 7 EE Y FLR

Anfer EE g A [ R ALY A 5 2 FFE A B
WIS JT v — RS 1E AL R E
i #% (photosynthetic light response curve) » &
HA,, L HAEETEHZ2E(Els et al. 2000,
Kelly et al. 2009, Guimaries et al. 2018) - J:Jz
JFE T 9 S R B O R AN S AT 1Ol &
PERE - (G T AR PRI OR O N S R B A
EMIA,,,  BREERERF « Ellis et al. (2000)#5H
S RE R iR - WIS O G B B2 LR R R
Cecropia insignis, Miconia argentea, Ochroma
pyramidale, Trema micranthaZF4FENA 5 2
30 pmol CO, m™ s » iR By 35 e T8
JIEAE R TEARE MR RIEE A S i #k
F| o B ST ER I I U7 350 E 44 01 28 Y R
A » BBLA L > 30 pmol CO, m™ 573 3%
107E » BUANTRRE ~ B0~ BERSE ~ IR~ &R -
FHRERSE - SR e BRI TR A, AN » fEAERE
EE GRS AT R EE A - LR
[FITE A, 72 I E TR Tk ¢« PO E v
T RS EE Fr IR DA — S SR BB A & - 41
Nttt B 2R IRLL1300~1800 umol photon
m? s W E R R - B T g AR EE R
HIHE3:600~1000 pmol photon m™ s » Fril15
WAL & 7 3R (A L) BT Ry A . (Poorter
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and Bongers 2006, Zhu et al. 2013, Kenzo et al.
2015) o JLIHIE SRR S ATAS T IO RE N mT i 2 £t
AL EERT » TRBE M REKFEEE
A o AT A N E SR 2 YA B
1+ (EVELERYERES By R PR R S B AT EL(LSP)
RE—1% o AR BB R — M Y
% » HLSPHYZEFTT#200 pmol photon m™ ™ »
i A [E it B S AR A PR T - LSPRYZE R K
(Table 2) o Kk HHHF—EE N &HE R LY
RER R E A PE R v FH IR 0 VR 1)) R
HLSP » B EA,,  HE - §FH2YHE
M TR E R LSP - £ BR B il Ag

M - e EAEHA,,, - Kenzo et al.
(2015)FE 6 77 3 W AE 8 568 DN AT AR S TSR Y
A * TS BB K20 pmol CO,m” 7 -
SERAE 42001800 umol photon m™ s (M=
S 5 3 5 g PR R A AR RS [ B M 5 7 AR
HIA,.. » HE{ETE4.3~18.7 pmol CO, m” s';Z
[ LIKk&BE(Rhodomyrtus tomentosa)fx =
(He et al. 2019, Appendix) - FitifzeH 169
AL EA S EARRTHEA,BE - A
Wtk aiEAA,, Fy18.4 pmol CO, m™ s™" » B
FIRAFSURESE - HEWMRE T2 ENA,,,
AR IEREL - FIATHETF - HEH
(Ficus esquiroliana) ~ [LIEHM ~ 7/KEAR(Ficus
fistulosa) ~ LK (Schefflera octophylla) ~ [l
RLAT ~ JLETA(Psychotria rubra) ~ /NEERFAT
(Ardisia kusukusensis) * {F W IEA . BUE (R
BLARBFE () LLER > 70755 16.5/29.4, 7.3/23.4,
13.8/22.2, 12.3/18.9, 8.8/17.4, 7.5/14.4,
5.9/13.8, 7.8/11.5 pmol CO, m™ s« Jfh4h » 7
W FEE A — Y 12~255 A, FHCVIES 5%
REAEYE I EZ YA, K&t
YRR AR FIEHENA, BEH S -
Matsumoto et al. (1999)7F H &AM E 41 FER
A, 0 EIRFI RS A PEHDL S EUR EE - HELE
Fefg — B EGE AT B R b R E 35 Y
B A W HARE R COLIERE400 umol mol™!
(AN FEAREDIRF T A o » R FTH BITEAYA o
1£9~24 umol CO, m™s" 2R » LU #E(Quercus

acutissima)fxim @ HZ BB (Cinnamomum

camphora) » BRI SERBIHIA,, R
S 43 R0E520.0 ~ 21.4 pmol CO, m™s™ «

GV T IE B B Bl
FEEBENAAEY S EEREES
TEFRESIOLATETT) (Table 1) » 5E 2 & YHEE
BABENRI - Rl - ZER—-YEIFEEIE
FZRIK TS % (Lambers et al. 2008) » [ 7%
&R kG s 8B CORMHREERFE
BEMEH RGN 2B NIERS » B
R HR B () L 8 (Kuo et al. 2013) -
bt T H E AR TR A 4 B R o
A EE BN B EE F o fE B E NIRRT RS
B T EITHE - ARG A EE LER
HIE G IR - MR E B MGG T - R
BT R Z B YR LE 2w gL
1% » BB TE(shade-adapted leaves)Hy#EHE 5z
AR SR G I RE i [F AR B 4E (sun-
adapted leaves)ff(Davies 1998, Kuo and Lai
2008) » [R50 G0 A R BR B E FE AR &
W77 AW L3 K 2 R 7 v [T Ay 22 R
A - KB b AR R R R - FEELR
50% S AEAE T DUERS - HELEBRE Z BRI
& ERBERPREEE ; A YR
FERGRETEE - AR LE - A - RS
T B 0 00 53 ) A AR BB PAAR N OAE PR - 40
1E SHE 2 W E AR R (Blastus cochinchinensis)
WERINESFN - 2REHEREWES N
o EREZNOEE MR o £ E#
AT - WF9e A B E R R AR R H B A o e
M2 Fr(Poorter and Bongers 2006) » JRE[] "t
EECGRIEER o HE - B BRI EnERK
AT - CREIERGEMRA/D - B HIEER
B3E » RN R e LB E b ER - LRk
SR 2 T T e PR S R AR T i 0k
HERAR  ENAERER IR » LT
BROLEE DL IERIIERZ T - AP H X
RIYEGEARMENA, BB - HFREBE
—tERAFIZE A, B R - KA F TR
AN ERIFE R - FEEREURE IS o E DS ik - =
BIREE R LRI ARLE Fy (Bassow and Bazzaz
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1997) » {EH MR R BE 7 - 2R
6~10 A FIIMHE A FREMN - MR &IE
H EF3E T H > fiER07:00~10:00 % HI%E
A SCLSPIRE HHIIF [ 5 B4 10l 3 SRR
>31°C HAHEHRE <60% » BEER RALEEE
FREAL - LA ER R 2R - B4 -
WEE T EE R R R IR EE s — B - b A1E
MR G RE) » HAHR — RN B
HAEERRIE T EEFHEERRubiscofFEA
LA g {k(light activation) » B 10
min -+ [fI5E LT REIE30~60 minf& A & F I35k
BH(Way and Pearcy 2012) = A& i3] Ry ] 42
b R B R PR IR I A, SR AR AR - 21
FE 1 R B K I AE (KOG B 4 (0~30 pmol
photon m™ s™) AL & F G EHE » JETSLCP R
Rd%ﬁ‘% °

H e it e P2 A9 6 5 1 R PR IR

FEOL A 1 AIOG S E h R E T SRy 48 2 8
Apax * LSP ~ LCP ~ R, > ¢ Bh T LA TR AH
B(Fig. 1) > BWRFFR 7 A, B=3EE MR
] (W BIA AT Vi b T AR A AR BAE AR © R
WFFE R AL ETE TR - B AT
TR R KDL G ERIBES - SR E Rt
(R - AR AET i - HILPEARE M
BEGRE R EEN R IEEME MR (Reich et al.
1999, 2003) ; #R1f » #F H KB FLSP ~ LCP »
R 3l A 5 P 0k A () B SR - R 0 G P
BHEE RS OESEEAE LERNRER - K
RFSEER v A2 BB & - FF S W £ L
BAERR A PEI{ERILSP ~ LCP ~ Ry © 5 R
HAVIMERTRATFLSP » LCP ~ Ry Al ERELE
ErYB ) R R IEAHR - HLOCE R Hh e
0.96~0.98 (Fig. 1) » FIRILATDEE 1ERIMEIRTE
HE R ZENGEEA T o KR A,HBLCP
HA IR fR(Fig. 1B) - BMHlE vt
Ao BTESCHIE PR SELCPELE » 1
A OB - RBHE YA, Rt #
BT B R R A2 B K - KR EEF T
O — EARAE(E AL - FEE B 5 0 A
T8RS FI AR AP i B S A -
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TEEME

EEE A RAREYNEL M - Bl
SRR Y F A B G o ORISR TR VIR R R K
TR BEE LI (A Table 1AR) » B3
T SRR Z BE MR A B - B[R] SRR Y RO
FESE o ER0E G rh ~ R AR T L P R SE A
o A SRR S50 B R R B - H
TE 6 T R T 0 AT R A I R v A
WHIME  AFHM AT ERELE - It
Gh o G PEE R AR RS BEE&REN
HEZ S MM A R AEY) BB 2%
#(drought-deciduous)fyFEE M » FIA0TEBR -
{81 (Terminalia catappa) ~ Wik (Kleinhovia
hospita) - #HE R K BEERS B A & EEE
M BIE— R TREHEE2 R L | o fERE R
FAEIT R BERRIE AR (Swietenia macropnylla)thy
HAEER R B - FE3 ARtk
2T Ry FUSBI ZE i et (] SR - SR A AR )
fEBruguiera parvifloraffi N IE 5 TEMBTE - HEE
BFERFHIAFHEH 2 HRELE - AR
¥ Bl 5 (Cheeseman et al. 1991) o SEEEESS
B A | SORE RE BE B R A M e PR - BRI
Fof T DA P2 S R LS L5 R % - i s 5 v ol e
TR IERHE (Kuo and Yeh 2015) o AHff52440fH =
AR Y - SRR R R 1Y)
TP HIE46 ~ 42%HIEBENME » T s Fa, 1V
FRIGRIRELT ~ 5% Rk 20k - TSR VE
B 2 I 5 SE 1 2+ I 2 ) 7 e 1 R Y
ZEEE - Givnish (2002)F5 Hi A — & Hyg 3EE
MEBH G IEETE - BERE TS Rtk
Mo AWt SRV YR o B SR M
B B R ISR (Viburnum luzonicum) ~ [LIFLF
VUEAE(Benthamidia japonica var. chinensis) »
ETBAE(Ilex asprella) ~ ¥HAE(Randia spinosa)
FESHE - ATV RYA, BE14.9 ~ 14.4 pmol
CO, m” s ELBET PSR MY IR - i 437
YA o BE AR » 537 Fs12.8 ~ 12.6 ~ 12.5 pmol
CO, m” 5™ » BT RS ARIVEY FRR o 564
FRAKIT B2 SE AR VRO AR AR Y35 R VR 521 » B
FrARRIBEE M, « A WRE LYY S 5 V8 T
AL BETFEZ it B ik Ay YA 5 thfa T e
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bR FEE PN IR RS RO A
Ay AU PR ZEME - TR~ Rk U i S B
T SERRREY REREE -

A E R MR B i B P g e

B R A S RS G 588 TE - R
PIRIE 4207 (Hsieh 2003) - AWFFEE 2R3 731
BEREE R 6 1 Tl BE RSNt B S MR B 4 ekt
B5r k63 ~ 15% - EEREEFAFTAK ~ R
FEAE Y0 & PR AF FIIR B B2 MR 3 2% » Pl
AR BIOLREE M - flAIR YR
JERUATES v (E SRR AR RO FIRAVAREE - it
BESERRIV, VAYEARRELUEEERA40~50 %R HY
MEPRAE 5 MY » MHREERRI, TIAY AR RIS B
G o TR MRREH AR 5 T - T B R R A g
PEAERE AT EIR - JRRIZ B MR A T E
HOEA B TR, WEZEMEAR  BREBAE
M EERBEIR D » SRR B M G G PR A -
TERR B BE S AR REE S 5T » AWF7Efg it
B ARl e F AR R AR AR AT #48% 0 HE
FITSUTRA vE O A B B 45 T 338 Y s S A ) 51 I 14
VIt - FEE B WG L - SR UL R R - W]
W5 | AT B SR, 100, IVIYPIRE - B4 - 7%
PR TE ) A I S o Bt TR 0 B W 2% L S A AR
FY B Z{H 5 ¥ (importance value index, IVI) »
i (S LE R R A i s 8 - BTk #8 Lienard
et al. (20135)FR YT » DA AH I REAY TV
B e B FEAR A AEL(py) » BT SRMR I e P HiE AR
fE(SSTI) » 3 AL A S ALK I RS B
(successional stage) o [K|[t » JE15 =8 7 AL fl
&~ EAEHEYIN EEEF - E B FIEr
PRG3R P B I e e s B

1£2008~202089 124F JI[H] » HIE T 4409
REOEEE R MR - G 28 A EE A
63% > WEARKHIS5% » HE143% 28R A ARARE
VIREETE ST ~ SCEIATEL ~ LR RS - BETIR
Y - FEHE A AR DIRE MR K434
Tl - R OR A W i B T P S » AT

TEEFAEE - AL - R
EBFAERAEY T ENEYERS - 6L
R Y DTG Al 1B BN 5 Y D T B M RR P TR
ORI B £ » 1 2 R 288 e R 02 B S O DL
{E BB PR AT IS B2 1 © A SE SRR
B SZER R R R AT B R R SR IR - B
JERE > SR KRR~ ZETERB 2R R
RSB > JEE TR TR ZFER R
e o B BRSERRARR R SV - AR
Pe et ~ KR SRR XFR B
ST R S A R 38 VAR o ASBIF SR th 3 B R
PRI BRI - FLRE RS Vi e S5 A th &y i
T o BRAL o M BE SR ~ TR ARG 40% 2L
EEEZERNE - B - Bt R Y R R
R -

B &5

AW I S R R M R 3 R
gy DURRHE S b 5E T 25 (108-2313-B-020-
014)F8 B fiHi B - REDLEGH - MERAEE ATt L3I
roe B ksl g ~ AR AT LI HET
ZEWFAMEE  BAEA > LIRHGRERR
WIATESEAR - Rl » AR AU - B
HEER K MR SRR - B B
i o B ME BN AR - AR
PR FHRERBDCSEREE TE - 15
R o MIRRE AR - REDRE - EEA
“fuf R ftEdRER - b0 EGE -

51 B 3Rk
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