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Abstract

Abstract

Keywords: rare native plants, conservation, investigation of growth cycle and habits,

propagation techniques, environmental adaptation

Although Yangmingshan National Park is located in the subtropical zone, its
even contains alpine plants that grow in the Central Range at a height of 2500 meters
above sea level. There are currently some 1,359 species of plants in the park, 25
species among these plants are rare native plants. The major research objects of this
project are ornamental woody plants of rare native plants in Yangmingshan National
Park. Therefore we select six plant species, Rhododendron simsii Planch., Euscaphis
japonica ( Thunb.) Kanitz, Hypericum formosanum Maxim., Maackia taiwanensis
Hoshi & Ohashi, Bretschneidera sinensis Hemsl., and Benthamidia japonica (Sieb. &
Zucc.) Hara var. chinensis (Osborn) Hara. The objective of this project will
investigate growth cycle, growth habits, propagation techniques and environmental
adaptation in the six native plants. It is expected that the results are beneficial to be
used in conservation and utilization in these rare native plants.

According to the investigations of growth cycle and habits, artificial propagation
techniques, and environmental adaptation in six native plants, this project gives three
suggestions:

1. Japanese euscaphis is widely distributed over Yangchin highway. In
Rhododendron simsii Planch, there are more amounts of Rhododendron
nakaherai Hayata in Cigu valley than_Rhododendron longiperulatum in Datun
Nature Park because of environmental limit. Hypericum formosanum Maxim.
is comparatively scattered in Yangmingshan National Park, which is
distributed over the Annbu observation post to Datun alameda. Maackia
taiwaniana Hoshi et Ohashi is distributed mainly over Erzihping alameda, and
also over the way to Siaoyoukeng of Yangchin highway. Bretsuchneidera
sinensis Hemsl and Benthamidia japonica are distributed over Jinbaoli Trail
(old fish trial), but the amounts of Bretsuchneidera sinensis seedlings are
decreased sharply among October in 2006.

2. It’s very feasible to use apical cutting with rooting promoter (IBA 2000mg/L)
to cutting Rhododendron simsii Planch, Hypericum formosanum Maxim and
Benthamidia japonica, while need to use the young but solid cutting with high
concentration rooting promoter in Japanese euscaphis and Maackia taiwaniana.
Shoots on mature mother stocks of Bretsuchneidera sinensis are too aging to
rooting, but apical ones on seedlings are rooting well-oiled with rooting
promoter.
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Abstract

Growth environmental adaptation tests show that Bretsuchneidera sinensis
could growth under the full light in submontane in fall in Taipei, but not in
50% even 20% full light. Benthamidia japonica could growth under 100% and
50% full light, but not well in 20% full light. The ranking of heat tolerance is
Benthamidia japonica, Rhododendron nakaherai Hayata, Hypericum
formosanum Maxim, Maackia taiwaniana Hoshi et Ohashi, and
Bretsuchneidera sinensis is the worst. However the ranking of drought
tolerance is Rhododendron nakaherai Hayata, Bretsuchneidera sinensis,
Maackia taiwaniana Hoshi et Ohashi, Benthamidia japonica and the worst is
Hypericum formosanum Maxim.

This research comes to the immediate and long-term strategies.

For immediate strategies:

1. The Rhododendron longiperulatum are embowered seriously by around
plants that might be advised to prune the surrounding plants or move azalea
plants to other place with no shadding.

2. There are many seedlings of Maackia taiwaniana Hoshi et Ohashi plants on
the middle section of Erzihping alameda, but they are moved or cut back

simply by staff of Yangmingshan National Park. It should be adverted.

For long-term strategies:

1. The Hypericum formosanum Maxim plants plants grow bigger and better at
the suntrap, so they could be suggested to used be green grounging plants
on the places exposed to sunlight.

2. The amounts of Bretsuchneidera sinensis seedlings are decreased sharply
among October in 2006. So, they would be suggested to move artificially
and carefully to Chinshan nursery among April to July, and that could

avoid losing rare plants.
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(z) ~ o &5
SRR 0 S HE S B RR A
I #Hf: 2 RGP DRI FT IS 3k > iFES A3 (10
PHEAT o R xd 7 R) hE T FREG o F TR AN 2520
CTHETEARKE3025CH ¥ F5% (593%) B8 w
BRRSLE s B AL R 2 F (0 1992) -
2. HIE I HFEA T I FEE > f1% IBA0~10000 ppm % 5
AL A] > F 2500 ppm 1 F A4 SRR @ E
£ 4 F 4 T IE T A A 0 2 IBA 1000 ppm #5 | I 45



)
Iy
i
o
e
A
L‘?
=

AFRFGTET6.7% (# 2 1992) -
3. BRICEAFAVEFIRAIZZ IR N2 HisF T H
I % > FEFE 1009% (4 0 1992) -

() ~ 4

= &
[

4|

*

PR A & T T w (#82001)

1. %48 1 E B~ 2040 £ i A 0 29510 * FF %9
IR NC A NS CEARE R B S (O PR A EE AR
b rdbic AP FEF P ARAERERTHLLE
F oo fEF ok ﬁﬂ“ii*?%@%%i#?”ﬁ
RO IEFEiE 2 TR MR AR PFR 0 5 5 23 ) W4RFE
N BT T o AT "Wﬁ BRAAL ZHFT Il T o
AFARRE L 2SCERBEET - BRI IFT
(1§ > 1992) o %2~ BAARL & a5 P crfrd| 4 FRE ™ 5142
B3+ kR eSS RRDLE R P EfFEF P &L g iR
B F AN o ¥ % 300 ppm oA R F R R RAE 24 )
Pt MR (ST A 60 % > 7 g fi+ HRA(F % £ 1997)

2. PR I nEBEAZE4 2 IELHE 2 FER IBA
0~10000ppm » 17 5 3 3 ik 4 > AJE= B 1 #RE T 4
Lok AR AN BiE- HFRLIRGE o L F
* B 5 2 gtk 5 4R AR IBA 1000 ppm 5 A a2 0 130 =
FAFE 75% (§ 0 1992) -

SRR R SEREL Rl R A N % SR g

EHgA > X EFRRE (0 1992) -

(=) ~e R~

I #%B:»81Ta292 g » §80%=z+h*FHLIE
o d PR (AR 2004) 0 e H % F B fhA
LARH & B FYT (10 1992) ¢ d w RIS hAR
- R AT F T IR FR2ELS I TRT
Wk R R RS TR B i g
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BRLRFRSFFT RAEEF BT 22T

4.

T T o d RERE T 0 MM L PR AT B T ed
FEA T FiE 8090 0 vt BT (48 MMl FhE 4000 o AR 2
SHERT BT AEAE LSRR 0 kY Bk e
FooRET X ARF RHEAEFT 15-20min Ak P ik
ok o WEF T F 109 o Ficis R RTR 0 VR I R EY
Whfd > FIFRFOER FEE{RE 0 RAEE MPFR
Ok (2% 52004) @ A28 AL dp R BT A
Dw o AT 20 X FoRRERY > FREF A B B
WE Ao B ow PBICHEAAMAE AT RS R 0 A
Qﬁ?u%ﬁmﬂ’4k””$i§fV°
AR IV FRET AL FZTEE2(M > BT [ L RA
o BRI o
PR IPFFALZTGEFTOII 4T EBR 12 E 4 iE

TP 5-6cmk BB ERFAEY o F LR REFE
BRE >S50 % 2L o @ EEQ003)AIEL G - 4L A E
Qm@§*§3E@ﬁﬁﬁﬁ%ﬁ%mﬁi%@ﬁﬁLz
E4 4 P AL 10-15cm, 2 F & f’?mﬁ:%'f‘”"é_?fﬁ
JelH 5 B A R 4 % FAB AL

IFEP-R B AT A F AT PR TR,

BHEBAFE* 5~10 £ =+ ph T HEAEL 7~8 cm %
YA aEE R~ 0.25 %lk R ihd FR kiR A 5~64)
f6, £ 33 fed h ABT 3 5L 1345 0.11 %~0.125 % ff-2

‘Eg}ww§m3~6f}%ﬁ*dﬁ°ﬁﬁf”(ﬂw5)$ﬁm
Rif--#2 FMENUPFFET 5, LUEEDH S P RFTHE
ToRGFHEIIFEY P HBAEFERFor BRC EF
T2 A (%4c) 5B IBA 500 ppm #5 # ESZ » 3 12
H HEE 72 A N A (0 1992)

% & © 12 IBA 1000ppm # A3 7 5 B AL > S5~ L
U L3096 (0 1992)



P8 REHFEHRRECLL L ER

- . kBB
SRR R R DT K LA R A S H S (sun

plant) ~ 21448 # f= (shade plant) % # {4454+ (sun-shade plant) o " 5
iy  Adpe2p BT 2L AFA UL I Frafet - KFER

9r 2P RDTO%ME ST | Edp @ik T 1 2P BB

TAE AW - HFERERENL 2P RO 5%20% 0 F o LXK ek
Boa Td e SR et ahpBTAELAF 7] A PR
a4 hfEd > - KRG kR AB RS RS 2 B (RS A
1994) -

X S HeefE S Y S o RER enatia e 4 g AR+

Poa? By Ak - R o BRSYHE R LRI EE S B

m

o A ST I R e S (R R 0 1994) o 12

TH¥
TR 4 R A 2 SR R

PEREIREE hid i% %

PR 1990) - FIG st st BT K AL %%A#Eprw AN
TFEAHEGE o NEA LG A o b B AEAS Y S sk £
A 4%+ % 2 & (height growth) » B f~ 2 2 RN 0 B B LREER

AT o HApE A £ 5393 0 af IS A (Kitajima, 1994) o

(=) ~ Hd L% A%Tﬁé%é@%&ﬁ
4v Masarovicova(1986)F= 3 {8 4v e A
FER2Z EHRERRE > EI K

G I G R s R F

ﬁﬁﬁﬁ#4)’wmﬂﬁwéﬁ%ﬁﬁ’Uﬁ¥%*%ﬁﬂ’
i E g e Uk (7

F R Ak T2 st g RERA L FEE PR H o3 Pk b
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~

oo ERRERE > LMk T ket kg (4 23 K"
-—%)‘&?ﬁa‘i?%~J*fai%£¢mﬁ£@rw%g¢wawk,
% % H =¥ % f £ (leaf mass per unit area)#z % > @ E & F# +* (leaf area
ratio)# = (Givinish, 1988; Kitajima, 1994) & I ## ;& ‘m?2 2_ & B RIE &
B 1% MEHFATE RAa R L kAT o A ¥ FE S G AP0
2432~ R3] af etk A A& 7 @& H 4p#f 02 (Ashton and Berlyn,
1992; 1994) -

’

# 4

(z) ~ ERphesh R/ 9 e 1 ERiK
5’_?% é__%ﬁ’él}?ﬂq\ i&;{nz& ;'?:_]z; ﬁ—b
7T ;_3 ﬁﬂ‘fﬁéﬂfgiﬁ.’v;}%,{g{ (LeVltt, 1980) °

| ‘mk-
>
O
-E

=
e

~F

() ~ P kR R MI - TARAEF > HELFY L AP T
fedrdred e (8% Srpf il enfe TEAPE » Pk R R AL A
BLOREFECER R R U 0 R EITF AL D TR EFH A0 T
T TR Ly ERR AR AT - TR
o KETEHRETIERA B3 LH 4> PPRFDERBRFL L&
Lol f At E A B § R kAT f Bk 47 o 2k (Boardman, 1977)

=t
=
~=$
$
.3;
45
5

() ~ B2 MET APk Fr LB | Bk L (T
* 4 B 42~ (Bazzaz and Calson, 1982) - {8 4~ & if § Gk R F T >
kL EFE Y EEFRE e DB o R SRS (1S
ﬁ>ﬂ%ﬁ“w’§HM@ﬁ%ﬁ%@mﬁ®mmmnwwygaﬁ
i‘*‘ul’%'rili IS AAE L  0 RIEE MR R & TE R i B At At A
(Ashton and Berlyn, 1994) -

B R

BRRRREE P COy LA fTRT o - HfE ek & 1F% 3 7 Y
SER R A R Ao RREF R REF 0 K S T g | ¥ b er e (T
B LA R RT A2 R G I THT o REEH
PP WP PrEEE L2 K o A kA EHAN %A
RIEEFHFT  EAAPES L L S TR ERHER DR R FE



2

-3 v’)}%\?ﬂ}éﬁ
I HFENLIS S RAL FE 2 THREE m% 2 a
FER - AT RAVEFE TRV RSO AR > H 5
BAEF > FA S a2 TRHEES TV A3 REEE
BRI RE B PR AR 4 4"?&@59* CO, Az
PHACESH(ESRF OEIR AL (M F 5 41997 )
kF e @ PSIL % P wwif 4 THAERLFNEETE R
Af BRI ER G B X T RR NAET B R E SRR
PRESE N ER Bdptha P
kL IEH chid RiEARTF Moo ¢ 35k oz i B $E 3% ¢ e PSII
chk (U B E Jiyo B R4k F s n A & B4 PSIL fosf & 4 gl B o
PSIT > 55 & 899 o723 IE $F PSII foif & 8 5 BR324 3 7%
Bepo BE T OPSIHF @ il % E‘l%%ﬂ%“ﬂﬁﬂ)@iﬁﬁ » IBIRA ih
R T F R B kog FRPLREFERE RS ET S D
W*“%@wI%gip—ﬁ&ﬁﬁﬁﬁﬁiﬂoﬁ%%ﬁ&ﬁ%@%
AT e R e E S T e (B Fo P A iR SRR RIDE R -
BET O FERLAGE I AEAERE CO, HTE T A
B AADF o F LRI AW e i B R E CO, H 242 e hEd iR
BREReE - HTESZFLF BT R fEl Lt FF Binfpik 2 &
v FpPSILF v weng B Rk B F PR R R
ffrd 2R BBy c HiicE{rR 2P AT & B8
'ﬁ%ﬁﬂﬁﬁﬂé Mo ¥ R F RS HEERDE BRI AR -
P XD RTE o AH N IEA Rl e ipl R LA
T 0 ERRCRACR RPAeT & o ¥ AT F RS ET i
ok ERES 2 EX BE2 BR& o £ TEE ) (tipbumn)

~

G

—b
3
4
=

i b~ o

2

HtiF ot I Uz B

B Ew kR MRAm FTHGE FIRm - #F

7 TEEEE o A R 2 o

is TR TR EREA k2P T S ARAF SRT .

5 SR L AR GASERAL B A AR FRELAIERET
I

(P 2 > ~ 51 & %8> 2002)
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-n\

R fEr A e BBV SHETF Bk IR AT

BN BEEFEF R T AR
(—)~ﬁﬁfrmwéﬁ%’£;;¥
(=)

)
—=

{
o
3
%"-E
I3
2
4:“1
W
/\‘
%fé‘

‘e %fr,g ok a:%\;i LB &

(=) ‘fﬂf%‘i%‘r’?néﬁjﬁmﬁ ?4 % L
(2) RFDFIAZRELAAFETIRAPFIER
(F) ~EH L oA ERHe L5

R

K ETY ZHP 2 ATAHE, R BEF)F P IR LT B

FMES DI BEFE E S P 2 ESA IR A B L FE
%i@#*WPFE‘Lﬁ@$ﬁ#Wéi#Lﬁ@ P I

ok AT A M R R KA TR e R o3 S

LS WAL 3’5%;'6 & i®%* "% i chi & R F)(Krampitz et al., 1

T
© #%- %k~ (Ritchie and Shula, 1984) - x § 3t 5 < 5 ¢ = % TL,&H\Z» -k
g d 2

Py P

—Vﬂ(

L
Ei
984;

Kramer, 1983) o {547 k3t R A 3 Bt T 5 3300 B BF 42 3 1 R ) 282 2R
ﬂ’ﬂﬁﬁmupiﬁi*ﬁﬁﬁ¥%ﬁ’uﬁ%ﬁ¥@$ﬁ¢¢%

fe i {7 208 2 125 H o
kA iE B € 5142F)t 2 eFv/Fm™ "% > v e i A2 R T Y
FuEd A RS At s a4 kAR € RS E T PST R4

NN T i ﬂfFPSH/gE"&_-‘_E.l[i 4 Sk gy i v r}’ﬁ}iﬂff’k‘»ﬂb@‘l—fﬁ 4 v 2,

gk
s

@%gaiﬁﬁmﬁwﬁﬁ’g%fﬁw@ﬁ+(%«ﬁﬁ,mm)o

4o B ARA BT 0 FvFm-sFvF s E% K> @ ° fid
i :’%‘}3-1‘/?\’

i
tde (qN) F 2 (Re@ %, 2000) ¥ipla] g s Ry

Sl A TR A BT HFmFo ~ qPFRF #rgl (Fr (27 3%, 1997) -

R SOFIE S S LER A A Y L L
PEERE R AR 0 R MR A A (580 1992) 0 B E
Bk FR 2 TEEY

P A R hird E T ek B+ f sk 1T

FIOAES FE G fF g~ F]m P AR ME R AT R R ERT K

e
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X oy

# % % ¥ & (chlorophyll fluorescence ) if| &

FEAFUEEFF LSS A TP 38 aEaip
BoSdPIEFTRESPZGEESZF LEE T 4oiF (Sthapit et
al., 1995)~ & /8 (Fariaetal., 1996)~ 5% (Guidietal, 1997) % 4% -k
(Luttsetal., 1996) %58 » B+ ¥ 2 FvFm (4 AL F L FE
)

FREDGE /B AFELE ) AT LRIk & IE% sk (For
mM)wwummnﬁﬁﬁﬁﬁ%%gﬁﬁﬁﬁﬁ%@°?mvéﬁfs
P E T mﬁr’k’*ﬁﬁv‘m/’} ’H"}"ﬁ’ Feaip| K*E*’”"DA T s jg it
WA o B FF RBF AT iE‘JQHE R TR ERSI(RF - LRESY)
Tra AR T iRE > ¢ RALRY ¥R TR fpbia g Y oo

TUTE AR R Rk T B Rl Sl AP (FR2RiE 0 2001 3R
A 1= » 1999; Baker and Rosenqvist, 2004 ) :

-

1 ~ Fo : #4~% £ (minimal fluorescence) > PSII * B ¥ 3% >
RacpranF kA8 frE P ESFRAT M

2-Fm: &+ ¥ % # ¥ (maximal fluorescence) > PSTI ¥ & # w3
RrMPRFOFEEE > TR R PSIHhR + BREA) -

3~Fv:Fv=Fm-Fo~’ i ¥ % ¥ & (wvariable fluorescence ) > ~ p~
Qu 598 17

4~FvFm:PSTI&*x kit EF§F 2 & (maximal quantum yield of
PSTI ) F pr &+~ PSII &3k &t f# 3% 2% (maximal PSII
efficiency ) » ¥ ¥ i B8 7 B1F o 253 B 2T 3% Sl
it 2R fAfrd REEORE S BRIFEET RSP
BT FIPL AT s U ERG RS L D
dpte o RIE W 2 FvFm 407 6 kR ehsk £ 8% 22k (fF
e 5 2000) °
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Fri SERIEFHEHERRZZLGRE

-~ FR
FITGH L AR FHRE AL RRBE L YR 5w
R R I S
4 7w (Staphylea bumalda) s 4 w28 =i B % =
AR ot et RAi oo FLE R EWECFRE-GRE
PREFME(EIFEA2001) - Teheng iz etk 5 2 £
AR B v 3t i B RGE E 1‘1“* AL LR FAET R g R &
16-22cm> 3 $# 7 2 £ % pHES-6E M S M I E R T 47 2 Lo
Bieh 2 EFR- kR R BBHETX 3w o %REF
FAQIH 284 2y k09~ 2096 ~ 409 ~ 609 fh e IT TESKEN o
MLERA0N AT AR AR F BT s T TIDH A E AV H B R R
%1019 ~ 539622219 -

=~ RHEJS

ﬁbﬁﬁﬁﬁ%igi?ﬂ?ﬁ%iﬂ%1'&,4;}’1LL. %o T r'/%% LB A AT AR
m&@o&qﬁé&ﬁﬁé%%% g4gao

E
ﬁw%ﬁ’@?%ﬁﬂﬁ%i@%ﬁ:—;&ﬁ%%ﬁ$&m%&ﬁﬁ
PlEH £ A B el G & Of i3
HREERIaE 2 5 RA F ki o
HFT-& FA7 8 g G F P B & 7 R A P ehig 2 etk

FRchgbd o@m PRI KR 2w Hok e e AR o daic ks o R e
- BRI EHERE T HOT8% 0 R A Rk 1€ FIFH A
= o PR S dtEtk - wendd a4 o HEGR A RIRAR 512-25C 0 %
BAZEI0CH 2 £ ZFW e 2 HRPGRE - B R MSCRIE » (R >
MI-3CI § Mmk T o

\HP
?
=
_'%".
4
F=1)

|
i
=
@
T<
=
=

Y T

LOAEF R AR AR AR AR LZ e 2SR
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I=q

E v’)}%\?ﬂ}éﬁ

B S A AREA RO F L RA RANY WA Y 2 5y
FoOHY UL REHAGERR FAENLE L BEE R RS S
IR AN T SR Y LR B Y T R S
SR LECF R AT L S I Py T

-

e8P

C B AF RGeS A EES (Ed CHP R
1988) > R i B!~ L3 M T 0 2 KA 600 o % 0 2 i
BHBEHES PR T RY 0 F iR SR (2F 0 1988) 4
FIol 5 % (1999) 583 1943-1996 & EedRipliz b § % FAdp &1 > 1 T35
B 5 16.6C > T305F E 19.7°C > T3opRAR P & 92%

i

At Tt 0 SEEREA- P RS T Y @EL
D% B A5005]1500m2 L kY o F BB

RABEAMMERACBRESIZIHFE S0 BRER

BHE O wEW R T Lo wenat Rl LA aTB k< F 2 ok )

RS E D BT pABE ALY AR EEE A LR L

BE AR EY AIORREF DF S 2 HRHDL Gy & RA F

FARM (FEffod 40 1998) © 28k 5 FARQ00DRI 4 1 e 127
A R AT ARE B R Bk s Fptp BRLEEH
Wend B E o i &4 BN e Bl d R R Rk 1 B ek
B BAPE N RIEFE > SURMEAEE b 4B 2 R P
5% MR R IR 4 S (5% 2> 2001) o

B
4 E

bl

14-

¥

—\

= PR

i A0 5 A3 E K 600~2200m stk B FERIEE 0 A T
o~ % 2 (Low to Mid elevations) °

TR S B R A ATIE - R Rk
—iﬁ%*vﬁi%£$mlﬁwui%%&’ﬁ*%%awﬂﬁm?‘
BAEgwdE (REHE2002)
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BELRRAFHFT REAESF BT L P27

¥ %  BEHRP

$- & ATHRAS

g-%t s R 2 424 - 2 781 (Euscaphis japonica (Thunb.)Dippel ) ~

2 1 §8 (Rhododendron simsii Planch. )~ ~ #* £ % +* (Hypericum formosanum
Maxim. ) ~ > % § #. ( Maackia taiwaniana Hoshi et Ohashi ) ~ 45 & A
( Bretschneidera sinensis Hemsl. ) ~ = P& 7= ( Benthamidia japonica (Sieb &
Zucc.) Hara var. chinensis (Osborn) Hara ) » :& {7 4p B < }I% E- - By o
ARGFHEITERAE > NEZARTR AT LREFES B
7 GPS T T2 SRR B ol Al 2 T A AR RS

R T URBE R RS AT o
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3]

I
+
—_\;i:\\;
A

‘3““‘%
%
\—,

>
»
v
»

Iy

A1 BAERKRFL

- ¥ z;g%
(=) ~ PR 2006/4/20-7/9 (1,2)
2006/6/15 - 11/7  (3,4)
(=) ~ @A !
1. g g vs. FHAER vs. WiES R A
&2 % %) 1 IBA 0, 1000, 2000mg/L
BRI A Rk
RSB E CEH RN TR - #4 iE s 4 & 6-8cm
2. AN ECE DFERAER vs. IERE
&2 2 %) 1 IBA 0, 1000, 2000mg/L
BRAARAE CTEN > TEH TR E 6-8cm
3. BiESRE vs IR AR,
BRSHAE D EH > EH T E L 10cm
Fed2 % 4] ¢ IBA 2000mg/L 4 A1) ~ iFp i Al
IBA2000mg/L+NAA2000mg/L ;7 ]
4. FRBER vs. pERKIERBALE
e 2 4] 1 IBA 0, 2000mg/L 4 |
WEARE R o EEfl Sem o pi gEE 4R 10cm
(z) ~ HRELEHFRE
WA SR FEHRE-G 10em F 3 P EiEAR o F 1
T2 2% A }i/é’#@ﬁ%é“ﬂ € 3min ($ B~ HE > BRI R > RHE
A AFRYBTRE 1EE A AL =1L (B ) %
»T2RF AR RE o A EEZHERT R > F ] BF 15sec p B
- =
(z) ~BAAEP :
1. TEgERBER
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B LR RS B R R T2 PR

0-4E A 7 v i s §

1-2 7 68430 4 1§ 2% (callus)

2 -1 48 (root primodia )
3-FAFIIE D (EAXH02 24 E17)
4 -5 R]A; =

2. Tiopivdc: P08t B E K
3. Tof0E 1 RAITE 2048 o B = om o Boo] BB (o
4. Tofs SR e 20T B ommo B BeghS
5. 8115 (%) ¢ (FERE 2 IERE) x100%
6. FiEF (%) (FEBAE2INERE) x100%

-~ BT

(=) ~ #EEPFRF © 2006/4/19-7/9 (1)
2006/10/7 - 11123 (2)

(=) ~#F%AP

1. ZH EJE vs. < if £ &
AT % 4] 1 [BA 0, 2000mg/L
AR L A4 Bl
FBRSREEHOEHTE - E4 fiE L 5-6cm

2. IBA2000mg/L # | AJL + & ~ fe 478
(=) ~ @Bk 4 FRe

B-Xy6em ¥ 6 5 EREAA S F AR AIL Y R 2 RGIERAINE
FipoAFR*LRFE R R =11 (BF ) £r 128>
Fa R (SAS M BIE2ZFHER T Ko & ) BF I5sec po R - o

() ~AAHIFP FPER s FR881F~ 35F 0
ERRN: A

(=) ~ P 2006/4/19-7/9 (1)
2006/9/20 - 10/15 (2)
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=)
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AS
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¥
1
+
—%\;
A
—g‘w%.
%
\—,

PRI P C

EF IR ILT B IR 10-12cm d0E o
IBA # A 0,2000mg/L » B~%) 8cm & 3~5 &i<if » 3t &
Jegit i 1R

RS G R R
J}‘FJ}'@Q—SN;‘—:\:J I/‘}j’{}» . /ﬁ. f‘i_—_’» :11 ('Eﬁﬁ%”‘ ) —7\ ’72 ﬁ;—g 1]3}%
no?‘?%& P‘?'gﬂ o

ABAED FREBE S RE C FRF S B e

BEEET 0 2006/4/21 - 7/9 (1)

2006/07/21- 11/17 (2)
2006/11/9 - 12/15 (3)

M= F U

l.

2.

3.

KIEE vs. BIIHER vs. ifE
fa 2 % %] 1 IBA 0, 1000, 2000mg/L
B A4 Bl
FRSHEFHOEH TR - &2 K XKL 6-8em
B S RA vsB 1AL R
BASRAE DEH O EH T E L X 6cm
JeJ2 % &) 1 IBA 0, 6000, 8000mg/L #- | ~ ABT100mg/L ;% 73|
FE SRR v IR (2 18 AR )
FRARE EH o - 24 EE - 24 KLY 6em
fe 2 % & 1 IBAO, 2000, 6000mg/L 5 | ~
#& /& 0.5% (30min) +IBA 2000mg/L #> |
40%Fp#* (30min)+ IBA 2000mg/L #~ 3]
B4R 49 0.5%(30min) + IBA 2000mg/L #5 3|

CEBRIER S G FRE

Fé‘%l‘zi&ﬁaf@’fﬁw*"vf%? BRI EE S
BT BRI EFFIRE AT R BEC R -
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B LRFAE R BB RT 2P TP

)

(2) ~AAAP D FREE - FREPREFRF S 3FF -

(- ) ~ B%MF D 20064/19~7/9 (1)
2006/07/21~11/13  (2)
2006/10/12~11/23  (3,4)

(= S RSP
1. 5% vs. FRFBER vs. ifE &
R % &) © IBA 0, 1000, 2000mg/L

B Ak Bk
FRMERABEHOEH TR &4 R XK 4 6-8em

2. FhInpEERCIE D FRAER vs. RiIFER
&2 %% : IBA 0, 1000, 2000mg/L
B EH > EH TR E 6-8cm

3. 6cm "B P B4R AT IBA &) 10000mg/L

4. 6~10cm & ¥ 2 IBA # #| 2000mg/L

(=2) » FRIE L G TR

A 122230 BT T AR ET T 4

PE O RER R R 4R LR
gz\ﬁﬁ.;?'ﬁé‘fd] é /\?—‘Pﬁ%ill—kl—‘}]ﬁmlo

() -~ AAEIFD L FPE S B FTE S FR S S HES
Ao ow RS
(=) ~ RBEEF © 2006/06/26~11/3 (1)

2006/7/5~11/5 (2)
2006/10/7~11/23 (3)

(=) ~#F&H@P

1. #EfREE vs. 3 1A g2
WA EH > EH TR Z E 4 KIEY 6cm
f 22 % 4| 1 IBA 0, 250, 2000, 4000mg/L

NAA 2000mg/L
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2. FEARL R vs. B FIE| AT
AR EH R 10C 2 B LF 9 %
Fa 22 % 4| 1 IBA 0, 250, 2000, 4000mg/L

3. B RIL TR W AIZ IBA2000, 6000mg/L s

(=) ~BfpiEe e 4 kg
WAL 2B B ABRT L R B 3 I
THR L T AEE R RS I RREE Y 6om A Y EE
oo FHBAIL S SE AP FER R

(2) ~AAFE CFRE - F1 1E B RF 3RS

=~ A R
(=) ~ #%k#Ep
L. BEogHsfa+ 1ot 2006/7/30 4548 0 b h 4 K RIRSE o
2. & ST 13 2006/9/05 Hadh 0 A p AR o
3. e LA e BHEERG
(Z) ~A&HP 1 FTFo
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B LRFAE R BB RT 2P TP
Fz8% Z2E{RPEIAZ

-~ A
(=) ~ EHIH T 2006/10/12~11/21 »
(=) ~ fEF i
1. EAF 23 ¥ 2 5124tk
2. RIS o 2tk o

(2) ~ @STD ¢ 1= 4% IR AL
1. 2p P ®miEKE > 100% full light
2. ‘}EZ’EH*”’? Fol- %EF‘E' R IS 0 50% full light -
3. BEARERLE- K 2 8 0 12.5% full light -

() ~PEAPZ2 22 I PHREF IR 2ARE -
| E% 25 L5 BREL SIS BB > UES Y
B #_ik ( MINI-PAM photosynthesis yield analyzer, Waltz,
Germany )| E E % % ¥ L 28 ¥ L& (F)) Fv/Fm @& -
2, REIEHFF LR 220 20 Kk E T § 1000W A4E £
-k 4295 (4g % HMF1000LIBU )# i 50,200,400pmol m™s™ PPF
KB AR R 25+1C  AFHIRR 5 50%~T0%2_kE T 0 1T
# 5V % & 7% jp] 2R (LI-6400 portable photosynthesis system,
LI-COR, Lincoln, Nebra.) » B| 2 3 % 2. % £ & iT% & F ~ F47

T FH gt ER o

SRR R R R T F I N R S N it
RE-HAPLES - E A7 ES RSER 0 fLL G
% % 3-3# & (Chlorophyll Meter Reading) » # # CMR » CMR
MEATEIEFZAAHE L2 L FHEE RBTFEF Y
S AT T R (M 0 1998) o AR E % E

3

(SPAD-502 Chlorophyll meter, Minolta Co. Ltd., Japan) i#]_>
R E R

4, ¥ 3 B R 1 2 E B3+ (SM-112, Dial Thickness Gauges, Dogger
Instrument Co., Ltd, Taiwan) € | % - EFEFE > ¥ EF #FHF
E % e ERE D mm e
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¥R EEkE
5ﬁﬁﬁ?ﬂiﬂADHMﬁ%Wﬁ%MX6mwmm%
E BoZRI g BEEFNLEWANT) - - BlEERE -
Ko RIERFRLYEI0FL T 2P

= ARk

(=) ~ ZEEH I 2006/10/26~11/22

(=) ~ fed i

BHFE (RE4f8) S+ 21tk BRlY &2 E 4505 -
oA E -4 2R e

LB AR RAFFE 2 S 2Rk o
BEAN 23 PHE2Z S 2k

LR TS B R (S

A S

(Z) ~ @%A P4 TRQROEC)™ MRBHAHM » p %R 3530C
A1 FiEE (PARRBTEPRLS ) RBET By AH
3

ﬁﬁ"rj\\,;ﬁ_‘o

() ~BEHAP FREPZLZ2FIRE -
FH 28 X220 HBES S 45 ABEI L > UES S
k p z_ik ( MINI-PAM photosynthems yield analyzer, Waltz,
Germany B E £ %2 ¥ X S 8cE> ¢ 325 M ¥ L E£(F)) Fv/Fm
& o
2. £ EH E ¢ L E % Z 3 (SPAD-502 Chlorophyll meter,
Minolta Co. Ltd., Japan) B z_> & @ B# £ % -

e

R R

(=) ~ 2RI 2006/11/24~12/10

(=) ~fed i

RHEFE (T i5g) 44 214tk -

DA E S A 2k

cEE A AR B RAFE2 5 2R
BEAF 23 PHE2Z 542tk

2w
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BPLRRAFIHFT RABES FT A2
5. mRICT A 24tk o
(Z) ~ 353 p © #3E%EHE > 300~600pmolm™s™ 2k BTk 5
TRR2542C 0 F A X fTARMER- oo EATIET @ X R R
PEHY O BHMESINRERIERZ
AR BB BT ST
fro TR ERTE > 22 I APy %N 25CAF 5

=)

~F

ksl

=F

e

e

il >
.‘.»7 A
N
‘.BE

[

(z) ~#BEHHEP
. FRHMERZ Mo RYEHDT Ay ELE2EF > Fh
GEEP ST B L E B RRE Y A AT A S

b

Hi -

2. FAc e g F (mmolm®s) 1 or ¥ SNk & F R R LR
(LI-6400 portable photosynthesis system, LI-COR, Lincoln,
Nebra.) » ] T F % 2. F4gie* @& F o

3. BV L BT E 0 ER D B4
4. E & # ¢ M E 5§ R(LI-3000 Protable area meter)ip| £ ©
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-
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B FRNBEAF AR TE T ~ 2 T ES SR AT
23]+ ?i?’%é%&%g’EA,i 5 70% o 195 % 2 F42(1997)

CEHITZ B E AR S > RV R AR E AL T 242k
G A BEAET YT EZ A B HY S T EY
B e 30% 0 AT Y FArFE st EA G AR REE
T5%r2 0w ERE 11596 0 * ¥pF 2 Rpednd 1997 L 4p %
¥ ow E - BT BT E L 2005 0 FUt ARk T B
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BR LR T RS BT AP F Ly

B IAREF 0 HRRERES > R E - E L S0% A A

WLIREEAAE RGBT AT L TR N0 B F - REER
AR BT R FG
. A SEHEEAE-
2. ZEBBRBREF(AA) @B aREILGA N o
3. FERREE) 0 R R K o @A RS R RIE R S

= o

HEREBRBAT  RIT I EREW ORI ERTEH S o b}

BEAELEBRET > P adad 2 vk L BaEE

T bvE- cm RTES E A KBRE A K2 M o iz A
e
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L BB ERAAR

E

-} H®B ki A LR R B R BE il kB
m cm p Ep m % ° lux
01 | FbpRixy 3 12-15 4/18 306603 | 2783248 614
N i "%35/3“@
02 & 2R 2.5 6/16 306253 | 2786138 615
03 B & 2R 2.0 6/16 306163 | 2786415 629
04 A =S 3.0 6/16 305888 | 2785920 682
05 | B &AWk 2.5 6/16 305948 | 2785826 721
. 1
06 | B & -] ¥ 2.5 6/16 304830 | 2785483 717
07 | B & ¥k 2.5 6/16 304724 | 2785337 705
08 | ~#* p o 2.2 7/18 790
BT 2

kS %
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BRLERSBIFT REABES T L EE 27

30

22 BEHBELHIEALLE

] B =ik £ =R TR % & m BR BR x K
cm p Ay % C lux
01 e 3+ 42§
02 Fo- 5 4/18 306704 2784793 764
03 Blrardw 25 4/18 306701 2784784 769
04 < * g
05 <~ op RS 50 4/18 302698 2786494 788 115k
Fliw & =
06 S Hop AR 30 4/18 302697 2786495 788 11k
Flir % 3
07 S Hop AR 25 5/12 302689 2786488 762
Flir % 3




23~ rELELAEER

Fr R E&KASE

hally:§ R B cm BLHPY ER R % B m BE % BRTC & B lux
01 PR 34 4/18 308830 2785546 425
(% )
02 <AL 3 4/18 302949 2786075 901
03 <A 2 4/18 302920 2786048 929
04 <AL 2 4/18 302918 2786035 933
05 <AL 2 4/18 302903 2786019 940
06 <A 3 4/18 302901 2786026 943
07 | pdt A2 A 3 8/4 305463 2785898 786 72 32.0 27500
KA 304160 2785778 766 66 32.6 (v FB)
5400
08 | ExInpLip|ah Lo kR 2 8/4 303772 2786168 832 61 29.9 2200
(54 & 0
%) 303379 2786163 832 63 28.8 9200
10 S EHE 3-4 10/18 302000 2785679 829 130000
301987 2785657 827 45000
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BP LR B RS RT AP E L]

24~ oy EAEILALAR

=% g ALPpY =R R 3R BR B kB
cm m % C lux
01 o] b Fup 10 7/18 304813 2785765 740
114 5 s
02 B % 107-108 2 20 7/18 304909 2785600 738
¥ %t o
03 B % 108 55 25 7/18 304916 2785618 740
04 B % 107 55 15 7/18 304864 2785551 735
05 B % 107 55 12-13 7/18 304864 2785551 735
06 | B 107 3.4 5 3 7/18 304444 2784443 735
o
07 ] 18-20 8/4 302085 2786153 843 9000
08 -G 22.5 8/4 302092 2786155 847 29300
09 ] 25 8/4 302081 2786144 842
10 - FEHE SpoE 8/4
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25-BEFABr RIS EDNEAELE
(a1 TR B LE Wi BLER =R R B A m B BRE | EAE lux
m cm % T
01 AT ET 9-10 20 4/19 308711 2785752 395
02 ﬁ_—? w - 4/19, 5/12 308928 2785420 457 25.0 520
15T &
03 BB AR 25 35 4/19,6/16 308928 2785420 461 26.8 8000
B L

04 ﬁi—? w 35T 4/19 308883 2785660 462

L
05 w4 L 6/16 308918 2785624 450 2500
06 u oL SE AW 6/16 308916 2785619 451 3600
01 = B i

A gﬁ. WwIF 4 12-13 6/16 308824 2784840 532 70
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Yri HHk%k
$-8 A1RERRAY

TR AR L RIAE R - TR H ST IBA & A AT ffa’
TS RSB M S o & T 2B 6T H b IBA2000mg/L # F#
ok B IBA jz #liR * NAA2000mg/L iz &l > % ¥ @ BB AH F ~ T pdb
RFEIT A T E 3L o

BB aRE% Y £ M > 12 IBA 2000mg/L &2 + & {2 FREARH
Pk Bt A RIEF A E o A BRI TEH T 5-6em e iE A4 A
50 AL F] 5 B IR EE R R A S ek e AR T 0 e dR A AR

SR RBR(F 8) o F]E 3k 3 1 IBA2000mg/L 5 F| L B 58
ZRBE 0 B X BHREFIREROCRA FRFEATE LR o 4
10 5 & fE 4t FE AT IBA2000mg/L #: & 5 k{8 0% % - ok 5 B4
7§ e #é.#iﬁ’,%é_a‘iﬁ%"?é‘failﬁ LB (Bl 7)o w=ciksk? 4 B gL Ry
HFG(E NFRFALT 168227 Ay 34, m=k ey ﬁﬁgi R g
F 5.0 AP 5 15849 F g RFE GBI AIFHE o - B

HTafEZHEE R BFRFNRARTLRENF L E2HE -

SR SIE - X BRIBREE ST A AL A B B REE 7
S5 % IR Rk E R A X AT AR - & 1l B EK
FREATEFERH  F 3-S5 E LA ESPERYT A B AR
T2 3 434 IBA2000mg/L srif s 49 A& e~ F 108 - RERE - F R F
4OPRER T AT

[ru
_L)«t gar

S E P B S ESE(2006/4/19~7/9) 4 B B AT & WA I ILBE
Foh oo L NBHM AL PTEHAIE FERAEERRRS BT &%
B B B 6cm $E AT IBAG00OME/L #5 A H 3rc % B id 0 H 4R
FRESERST " (£ 12 B 7) ¥ - 1% BAREHFRLILT F 24

T E L IERERR] D AT Y o
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BRLRFRSFFT RAEEF BT 22T

BEAERRERBE 2N P BERFEN e B RREKRR A
BARAERE o f s kR IBABMERE - & 34 g kA
FRBIL  FARELEF O PTIUEH PR R ERFRE
fe 12 & Ty A 7R ARSE PR B 20 IBA2000mg/L 45 ) > B 7 08 413 B
BIR7)-

R S BRI IR AR A B R R R R G I 1A
FH P BEETR6mEE T FR A X NTEH T R ARBN L B

BIHR TG TERAEERL SHAT > &t JIBRE 140 R 8-

BUSIEAT T EX S (Bdp ART) PR FFIL A REA D A0
P L 3 R FIHFRERER S A o B FR O RFHER

BoL MBS E PR BAAE LS EY B2 E R Fa e o

Aole RS ATE R iE > A2 IBA2000mg/L £ 6000mg/L #3 e
215 Km 2 P S EAIE2 HEARY ¢ F4 0 £ ¢ 12 IBAG00OmE/L AZ K
FREARE G THERE-FRFEGFEFTE 123132 88% > A 4t - 2

GHERA L BT RAT R SR RSP SR e Y

UHA RPBEBTHOLBESPBEIFTRAEARLQE) I F Y FE G

a%ﬁ%ﬁ+ WLisw B VR ERE TR s B, AT 1 P A
BRI bR
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% T REREAR S BOR & F 1R T i 3 49 2 R (2006/6/15 - 11/7)

FHREE FRE TiRE  Tifg Rk G
stage rootno. average root  average rooting survival
length root percentage  percentage
(cm) diameter (%) (%)
(mm)
IBAzJ[({(lf’Jf“g/L 0.7  32a 3.86a I.1a 2000a  20.00a
VRl
IBA2000mg/L 0.1b  0.4bc 0.45 ab 0.2 be 4.00 be 0.00 b
KR ‘vé fgfl
5 H 10cm k% e A
B IBA2000+ 0.8a  26abc  2.92ab 0.9a 16.00 a 32.00a
NAA2000mg/L
e
IBA2000mg/L 02b  0.8abc 021b 0.2 be 4.00 be 4.00 b
K e A
IBA2000mg/L 0.1b 00 c 0.00 b 0.0c 0.00 ¢ 8.00 b
FH T TEHE iR A
IBA2000+ 0.6a  3.0ab 3.27 ab 0.7 ab 12.00ab  24.00a
10em 48 NAA2000mg/L
7 A
Significance wkE ns ns *k *ok HoAk

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .

ns, %k % ,% % % Non-significant or significant at P=< 0.01 or 0.001, respectively.
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BP LR RS B RS BT AR

£ 8 A HUFBEARAE S RAAILEE F 12 P

B U TIORE TuSfU BE RS
FeEx root no. average average rooting survival
stage root length root percentage percentage

(cm) diameter (%) (%)
(mm)
B H 5-6cm 0.0d 0.0b 0.00 b 0.00b 0.00 b 0.00b
) HEHT 0.2b 1.5b 0.01b 045b 5.00b 5.00b
E S
5-6cm
Ja L o i
ZE AR 0.0b 0.0b 0.00b 0.00b 0.00b 0.00 b
B P 5-6cm 0.0b 0.0b 0.00b 0.00b 0.00b 0.00 b
IBA BT l.6a 155a 0.13a 1.32a 35.00 a 50.00 a
2000mg/L
5-6cm
- #2kiE 0.0b 00b 0.00 b 0.00 b 0.00 b 0.00 b
Significance
(IBA) kg skksk skoksk ns skoksk K3k
“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .
ns, % %, % %k % Non-significant or significant at P= 0.01 or 0.001, respectively.
O~ BB HEEFRZPE  (2006/4/19 ~ 7/9)
FREE  FRE& THPRE THRE FRE ERCES
stage root no. average average rooting survival
root root percentage percentage
length diameter (%) (%)
(cm) (mm)
% 18]
FedZ 0.0 0.0 0.0 0.0 0.0 0.0
IBA 2.7 5.0 0.12 1.31 70.00 80.00
2000mg/L
0.58 0.73 0.006 0.224 8.950 6.376
LSDo.05
Signiﬁcance Hkksk Aok kK k koksk kksk kksk

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P<0.05) .

* % % Significant at P= 0.001.
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F 10~ vt icteds HRRE & H R IEE 12 £ R(2006/10/7 - 11/23)

FREE FRE # % i
stage root no. rooting survival
percentage percentage
(o) (%)
e 3 H Fg 34 15.8 72.00 100.0
< * Hfg 34 16.9 88.89 100.00
Significance ns ns ns ns
“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P<0.05) .
ns, Non-significant respectively.
210 FRR IR B E S EF R
FHEE FPRE TBRL ERF 5ES
stage root no. average rooting survival
root length  percentage  percentage
(cm) (%) (o)
25 1|
o 23 0.7 2.01 43.33 100.0
IBA 3.5 5.1 5.39 100.00 100.00
2000mg/L
LSDg s 0.43 0.53 0.815 12.249 6.376
Signiﬁcance kskok kskok skskok skskok ns

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .

ns, % % >, Non-significant or Significant at P< 0.001.



BP LR RS B RS BT AR

22 0B ABRSAREF A EHE FRL P

FHER #% THRL TopEg 9% B
stage rootno. average root  average rooting survival
length root percentage  percentage
(cm) diameter (%) (%)
(mm)
£ VR g2 0.0 0.0 0.00 0.00 0.00 0.00
EH IBA6000mg/L s> #l 0.5 23 0.89 0.33 20.00 20.00
6cm  IBAS000Omg/L > 0.0 0.0 0.00 0.00 0.00 0.00
EE ABT100mg/L ;% | 0.0 0.0 0.00 0.00 0.00 0.00
B &R VR e 0.0 0.0 0.00 0.00 0.00 0.00
TR IBA6000mg/L s | 0.0 0.0 0.00 0.00 0.00 5.00
6cm IBA8000mg/L - | 0.0 0.0 0.00 0.00 0.00 5.00
R ABT100mg/L 3% | 0.0 0.0 0.00 0.00 0.00 0.00
LSDy .05 0.28 1.97 0.614 0.202 17.707 16.254
Significance * * * * * *

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .

ns, %k % ,% % % Non-significant or significant at P=< 0.01 or 0.001, respectively.
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287 R REMBREFPAIIHEGT A FRLPFL

FREE FRE THRE #F CRCES
stage root no. average rooting survival
root length  percentage  percentage
(cm) (%) (%)
A E A e RTE A+ 0.0 0.0 0.00 0.00 0.00
IBA10000mg/L #- 3
g e T 1.3 0.8 0.89 40.00 73.33
IBA2000mg/L #- 3|
LSDyg.5 0.67 -- 19.411 11.726
Significance ok ns ns ok ok
“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .
ns, %k %, % %k %, Non-significant or Significant at P= 0.01 or 0.001.
214~ 3 BHAE B ITERS BA S F AR H B LB
FRBR FRE THRELE THRE FRE T
stage root average average rooting survival
no. root length root percentage percentage
(cm) diameter (%) (%)
(mm)
£ VR gL 0.0 0.0 0.00 0.00 0.00 0.00
EH IBA250mg/L ¥ | 0.8 53 1.59 0.86 20.00 20.00
6cm  IBA2000mg/L > | 0.6 3.3 0.81 0.98 20.00 20.00
EE NAA2000mg/L #- 3| 1.2 4.4 1.33 0.83 30.00 30.00
FH IBA2000mg/L # | 1.3 3.8 1.87 0.89 35.00 35.00
- £
i IBA4000mg/L #- 7| 1.2 4.5 3.45 0.94 30.00 30.00
LSDg .05 0.44 1.98 1.585 0.201 7.357 7.357

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P<0.05) .

% %, % % % Significantat P= 0.01 or 0.001, respectively.

47



BP LR RS B RS BT AR

21052 FERALRFEEr RE IR EGFFRLIPE

FREBE FMk THRE TP g CRGE
stage root no. average average rooting survival
root length root percentage  percentage
(cm) diameter (%) (%)
(mm)
IBA
2000mg/L #= | 0.8 0.5 0.72 0.30 16.00 16.00
IBA 33 12.3 242 0.83 88.00 88.00
6000mg/L #= 3|
LSDy 05 1.39 4.76 1.061 0.439 32.881 32.881
Signiﬁcance ksk skekesk skeksk % sk skeksk

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .

%,k %, %k %k % Significant at P= 0.05, 0.01 or 0.001, respectively.
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Frd Rk

TR AT

-

TF TR ¥4 B i 7 AT IBA 2000mg/L Y RIS E IR S )

o
\,

H > 8— 20

P 4445 £ 10cm
I1BA2000ppm +

A4k

L #10cm . & '
+ IBA2000ppm NAA2000ppm7K & ik _
7% 7§ ’f‘F‘} B #F BL+IBA2000mg/L 5 7% 75 % B HF E+IBA ~ NAA2000mg/L % |

W6~ TFBEBEMRTF P AILL F A
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BRLRFRSFFT RAEEF BT 22T

L A Hbk

B 4 FB# T IBA2000mg/L # #4352 oA E SRR R

£ BN
TEH T Fbem
+ SUODDDN b al

&M B
TR A bcm
+ IBAGO00ppma ]

586 BuTEH  B+IBA6000mg/L #5

—4U)

&% a1
TEA T Fxbem
+ IBAG00ODDmS
o E PTEH T BHIBAG000mg/L #5 | - #A AT AT FERIBA2000mg/L 4 H

M7 BHFE cAESP - 2L B BT AR b A2 5195
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- : g B8 3E

usg e TAH6em

A #6cm + IBA4000ppms ]
+ IBA250ppms )

» PR -TE T BCHIBA250mg/L s A > BB T-7E P ECHIBA4000mg/L s

jul:i)
TR A4 T £ bem
+ IBA2000ppmsr &

Ul
TA#4 6cm
-+ NAAZ2000 4 )

> PR - 7R P4 i FIBA2000mg/L 5 > B - TR P4 iE HIBA6000mg/L 5

B8 rRI“H b= RABREEF IR AILZ FHHET)

51



B LRFS BT RS ET AL
8 2EFRMLAL

-~ AE Rk

B AL GBS 0 Fv/Fm £ F 5 0.75~0.85> #d £ 16 ¢ ¥
B e kR AILT s A Y e L P HBE P > 2 Fv/Fm &% £
SE AT P B (100% full light) ™ » 323k & (5% 1 P kg &
WEGE E R % (50% full light)22 8 % & 28 £ 4v 812 3(12.5% full light)%k
BoomFa Eas AIZEEN Soh e BT AT DA RKBRT
FTRABRSGACO, T4 X kLT A (F 16)e 2d 3+ 2P
BT ok & A IEH i K o BIRIA 50% e thAnrt £ BAE L (2-3 @) F)

PAES R P E A LR AL -
RPpF 2 FIR(1997) 4 155 2 EARE > 5 £ AL RE Gy

rEE %E&&’yJ%ﬂé‘ﬁi@ﬁﬁiﬁﬁﬁ’fﬁ%%ﬁﬁ
Poodm AIBHBEFPRIABE AL G AHESHE > A F I TF SRS
4 £k lgﬁ&r/ﬂ’m%%ﬁj{_ﬂ] F%ﬁ&’{% i%_—k BAPL B TR oo sl IR A

- B RS A2 R AR MR EhER o

Z 17 Bl &1 12.5% full light 35 % f>t e R4 £ oB2R 2 K RIE
B Fv/Fm &% 0.82 11} » fe Tl sk £ (%% 3¢ & w“%;f;‘:*?f TiEk F

(F ¥ kEFT ) plEshma *HE MY LE For i 3308 v £
MAETE R PSILE P we X T om A2 P RBREBET 2 Ri-2 v &
ki g X F B F e R EEL S0% AP L R & > kg P e R
AR R B E AL TS - F AR EBLE S MEREI AR o

”ﬁ?ia#ﬁ“%EW)iB%Tm%fﬁ¥i£ﬁ#’£&i

kFLEI L HHY o LR E S AT 80 0 50%2 87.5%
£ ERRRZ RN LR - X 8T S%EIET
ZESPHRIBE > EWMRT > AF AR IR o ek
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Br g EE
216 P FLBBEHBT AL T LLEY 2 E P4 L2 BIP
TR P ¥4 BMY¥ FvFm ¥&3 ¥y
e v ®R @F L PHE AR
(PPF) (Fo) (mm)
B e A — RGBS 0.72% 0.0584 0.739 268.8  0.785 13.5 0.33
(12.5% full light )
B 7E 0.77 0.0892 0.494 2348  0.754 11.1 0.36
(50% full light )
TP RT 2.19 0.0995 0.577 232.5 0.783 14.6 0.32
(100% full light )
LSDy 05 0.800 0.02863 0.1061 -- -- -- --
Significance oH * * ns ns ns ns
“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .
ns, %, % %, Non-significant or Significant at P= 0.05 or 0.01, respectively.
217 -3 FABERHr B2 e X6 2 R4 L2 B
kL FivE Fi@E ¥ kM¥ FvFm £ iy AT
T % i@ 5 B * 2 3 ER (0
(Fo) #E  (mm)
B gE A — RGBSR 1.81% 0.0315 0.504 330.8 0.831 45.7 0.31 1.1
(12.5% full light )
Tk 2E 6.46 0.0841 1.530 178.8 0.827 44.6 0.31 0.9
(50% full light)
PR 7.65 0.0530 1.138 222.8 0.827 45.8 0.25 0.5
(100% full light )
LSDy s 1.135 0.01467 0.2880 29.10 -- -- 0.050 047
Signiﬁcance skkok kekosk ks skskok ns ns * k

“Each value is a mean of 20 cuttings. Means separation within columns by LSD test (P=<0.05) .

ns, %, % > %, Non-significant or Significant at P=< 0.05 or 0.001, respectively.
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B by A 3 ATk o A dsE A Fy BE P AL T RN
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M - Bipdd 38 w8 d 3 FF R g 4o 35
dE A RICAFET FoEam®it > PIFaIRis 21 X w8 X ipkrp T @
B, E AR A AT P F £ EES (BI2)cd @1 Fiae 3E
e B EFRTETLEEE (B 9,13) 2 F6 dof o ks
E\‘i%fr,fé_ﬂ_.?%‘iifg;{ ckEL LR TEYEMN P hem A FEY g B Rk
PR Fx EAd "%, (tip burn) > ¢t - G ™
REUII BEIFHUFREERDLIR > PP NGEFAHTF R
T 4 Bl Hpdofes HFg~ S E M s DL e BRIV HR
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300 A
250 A
200 A
150 4

100 4

350 A

300 A
200 A

150 4

100 4

B 10 ~ 35/30C it fes HFRE D& NP ERESRFF EFO

%

1N

b

—— 'T&fq’ﬁﬁ'g

—e— Te s ﬁﬁ’g

Days After Treatment

FV/Fm % |

o A

0.86

r 0.84

r 0.82

r 0.80

r 0.78

r0.74

0.72
0.90

r 0.85

r 0.80

r 0.75

r 0.70

r 0.65

L = RN

Fv/IFm

Fv/IFm
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v
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—e— 7 BT —— 7 R L 0.65
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Days after treatment
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218 T A2 HME ¥ LA 4cd E F 0 RE

o3 11 F3 oA E S - &L P S ¥ A = PR

Rate of 0.1855*+0.0106  0.3871+0.0163  0.3971+0.0166  0.3308+0.0277 0.4919+0.0241
water lose

(mgcm'zh'l)

Ratio 1.00 2.09 2.14 1.78 2.65

x: Data are the means=SE of 10 replaicates.

29T ERh2EFAERS 2FEVRE

Er  ERLEF A 'y 5 B3
F I L 5 R b FEL 4 oKk 4
ey 478 I 2 3 1 3 10¢
et S 0 0 0 0 1.5 1.5
Rt o 1 0 1 2 1 5
b8 F A 1 0 3 2 2 8
s 1 2 2 1 0 6
X: FIBRAR AR FAERY G L0 -5 7F 51
Y i AR L AR S
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F e
pl & 7 7 ~ Sedum
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Yamamoto
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A E ok trifoliata(Thunb
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wE Hayata
SN ..z < — > Rhododen
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Hayata
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Calanthe

W — ~ 1% % J > Kristiansen K = 2000.
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) AT E A Y B B rd F
Saxifragaceae 568-574.
T 2FERTEEV FRLPM-

1984. 14 e & 59(4)¢7 DEUTZIA X
LEMOINEI % & COMPACTA sk

INVITRO %78 @ 545-548
W=~ 3 Ekd 1985 £ gz v
(LRE S ¢ EHEE 18
(4):77-83
Aoy FA -
e
Crassulaceae
7 — > MimakiY, Kuroda M, Yokosuka
- N TR = >
70 * i i:' A, Harada H, Fukushima M, Sashida Y.
A i %ﬂ_ 2093. % p Akeb}a trifoliata ml e
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Lardizabalace foff # 247 51(8) ¢ 960-965.
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77~
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Aristolochiaceae
ir ’i, N RANNEY TG, BLAZICH FA,
T N N o
in *i F.% f WARREN SL. 1995. Heat tolerance of selected
species and populations of rhododendron.
3L
ﬁ JOURNAL OF THE AMERICAN SOCIETY
FOR HORTICULTURAL SCIENCE 120 (3):
423-428.
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( http://content].edu.tw/publish/G01/material/569134/G1/#3)

(http://mdsesd.mds.com.tw/~kinmatsu/fern/fern-24.html) photo: Kinmatsu Lin
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SF R e - B2 XA EES 0 B SUREET) Lagid
4-1lem & > 3-6mm %> % > F%E fo | S o ST Bl 4 4 05> L 4.5cm
oo Tl AL Y O FRTEATEAL 0 54 F e o B 2-3.5mm s fH M Rk 22
E6te o TERT I EE ) 1.2:3.5mm £ 0 03mm B RN Rl
R 3 A o faF KRS 0 0.8mm & o Ftd AR d o A T AT A IR A 3R
LT 2 R FIRE o BB A o ITUCN (R B X2 p AR T RET B R The
World Conservation Union) $# f %5 £%: =R 5 T2 X2 5o P %EF4 T A
S MF EPE T RHRRE 0 AN 850~1200 o 7 O auH LR P oo 3 IRA e
PERE M ABEREIMRHTLE - A2

Y LN Mw- <&>fc£ % 134k ) 2005-
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Emd > B3 £ 622 cm o T 2-7 mm > TEE#EL
R o BRTCA LR K 3-5mmo B2 6mm AP A
A A G mmA S F FRGEF S TEEE AL o T
AR AR 2 MGRE P o fpid e BoRES oo e %i A o
o AARAR G H G fEeh= & LB & (E. chishingsanensis Chang) 71 4813] -]« 4 i
BAOTAR o B N A
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FimE 3-Smm> ET L e ARGE Y E S E
AL R FLEH TR TEA kD]
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A (2 EA)

AR R SREGFEEN > THFR 1.2-18 mo HFHEMEA L EEEEF o
RE-ERZEEF R IR I BB L35  FI SRR, - RASUER
2 o (http://davesgarden.com/pf/go/62950/ )

EEfmzz NE F£ 6-16cm i 3-14em > | EFER &P KFRE S > FHE
ARG WA e Tt R ERES o EEEE BRTER - %P 4P
P 2R ‘
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(e

A FE e HR 0 5 F X F (Crassulaceae) # 7 ¥ (Sedum) f£4+ » & i 324 38
AL R oo

Herbs smooth. Sterile shoots rosulate; rosette leaves alternate, pseudopetiolate. Flowering
stems basally creeping or decumbent and rooting at nodes, apically suberect, 6-18 cm, apex
sometimes 2-cleft. Stem leaves subopposite, crowded near stem apex; leaf blade narrowly
spatulate, 1-2.5 x 0.4-0.6 cm, base tapered, apex obtuse to subobtuse. Cyme cymose. Flowers
sessile, (4 or)5-merous. Sepals spatulate to linear-oblanceolate, unequal, 2.8-4 x 1-2 mm, base
attenuate to truncate, apex obtuse. Petals linear-lanceolate, equal, 1-veined. Stamens 8-10;
antepetalous ones inserted slightly above petal base; filaments ca. 3 mm; anthers oblong.
Nectar scales 4 or 5, long, apex emarginate. Carpels 4 or 5, base connate. Styles ca. | mm.
Follicles stellately divergent, ca. 7 mm in diam., many seeded. Seeds brown, oblong, ca. 0.6

mm, minutely mammillate. F1. Jun, fr. Nov.

® Mountainous areas. N Taiwan (Taibei, Yilan Xian). Flora of China (@ efloras.org
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“ 2% Lol
\T'/ __'/ler

B34 5~6°
RN TR A N SR Y
Ay A RS AR AT s Btk Y

KA L w E5 0 S RRAR D SRETIREGA L - 53 o 758 R
70 £ 5 2~6 2 Aowwﬁm@%#

- A 4% 3 f(Endemics) - A i # ¢ 35 K 11 (Keelung), ¢ #* %% © = # JLi(Tatunshan) ~ % £
(Shihting) °

A2

L8 -

B 19~10 7 o EAFfEF EFRE R ARAEI0OTM,a it so i fi s g ~ %2
B+ 3T F AR 2 20°C 21 R Rfrdg AT R ® 5 f A, ok s ehiy Ak R
BIZ (R FHE 2002) -
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B AR B AL -
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B E g Ao - r AR E  FERE 15~20 24 (Bf8)0 T2 | Fike T
~ULE R 250 B A3~ A4 N HL A 120 FE 40 S EHE - B8
VISR B WA EARME TRE OHF20 3£ Ta Ttk ek
PF RS I~3dce 2 @A GRBM LR L L EET BT BT -
T R SN PN N N T
Bk
L8

B S E T A R RS (100 e R FR) s IR -
5 R B 25020 CF F ik & Bdh 3 3025CH T B ® (593%) B H W A AL
et AR BF (48 1992) -
2FFE

54 J e B o 1 IBA0~10000 ppm 7% & 3 42 e H] » 3 IR 2500 ppm 4t A §
FREAT L E T S & 4G D2 A0 (7 S4B IBA 1000 ppm 5 A AL 45 % F 15 E
76.7% (47 & 1992) -
3R

SEIRITERBASLLAHROG2 BTG ERRI 0 5 F 10006 (H47 5 1992) ¢
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CERRCES T

RTRELET

) i i

BFALFESLGA- -

10m & o H #c3 k4 E£ L 30cm > & 3~6

HEPR Fh ] E> oo &

Lo FEFRELL o 40 BRI 4
o R R R B A TE E 4 20--30
P EE LS B L KT

o H % kA > £ 2~4em > A o % F
BERA SR B HF RO

B TR e E ] o B A
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I

VA 2 .
P e o e F A D T R R
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F;«’EI R LE ‘i"ﬁ‘{ﬁ"%%‘/v N
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Bdr— 3 o s BBt SRS G
PLRFROFY BT EAATE A b F o AR LTH SRS A EERS > - &
b B A AT 2 *ﬁié“ﬁ*‘rﬁﬂﬁ?ﬁ%v’ AR AR SABREFEAF L A LEE L RT A
St s TR B A BIEEE 0 RE A B SR RE A Bl a (K
SR BEAD)BF AL EFEALAEN FHLL PRl S -
g
L fd

B R BABL §E TR T R R AR 1 2STRREET - B IEE 4
FT (48 1992) 0 5~ BAEA 2 gt P chdrd| e FTEET S1AfF iR 2 sl A2 fdF R
AR RP AP RL RS i Eie T 300ppm Ak F E A REE 240 &
R (ST AE 60 % 0 7 Rk AR (S 4K E 1997) -
2444

AE A E4 2 BIEAHE > 2 FIER IBA0~10000ppm 1T 5 13RS H 0 AT =
i ’si‘IFL“ﬁ% TR ERERRRF AN S B HERLIRG L F LT 2L HA
#4812 IBA 1000 ppm #5 #EJL » 130 = 435 £ 75% (47 & 1992) ¢
3.% B

VR RERILIESZ BT M ARAAN G 4RSS X RERRE (PH Y
1992) -
i

AF R endhomptfs > » o L BER ST o
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2 BR -

uoE Ll';f':‘fi‘i”p‘,—%% N z.g\

A SO 3 X

256 Fr ik

54 T A 4% 600~2200m itk & PARGES o SAEA HATA GNP 7% 3% (Low to Mid

elevations) o 4 f# & % 5 a4 Bk @ fFi%(Shauangchi) ~ + # Li(Tatunshan) ~ = % .Li(Chihsingshan) -
#“ 38 % L (Peichatienshan) ; =3 % ¢ i -k L (Chingshuishan) ~ = + .1i(Erhtzushan) ~ +
(Tatung) ; B & 5% @ 7% Ef Jv(Wutoushan) ~ A = Fli(Peitawushan) o c ¥ i 9 o o] flw o
B o (8RR o o W oA > AR RERIA > A h kI oA d 3L F
Thdd 58 3L 50 ”R’*?ﬁf‘é* L d NG G L ERRIL (FRRA e B s A oW T
T oRAC e A L B - FERSERTTA 0 4T P RTEH > £ 20~30 K755 §
AN R E Y Ade AP foe S RET S ERR > PR AR 459) 5 5~6 1 B -
PERARPREE P 9~107 FREFLIH T > BREHREE -
R
IRTES ST
afi+ g

8" TAZOYFA » F 8%tk FHI RS PR PR (BRRE 2004) -
b.f&+ ;%@E’__ﬂfrg%*;??

HEREBF M AL L ATH > &2 2FY (FHE 1992)0 d e BT h k-
BME > 2w+ #F T3 M A2 EL > VET > Wk MMPFRF 2 HBESF T IR
B B R TR LY R o O RSB 0 WM S L PR B T e AR B Y

F‘
3é%4’”%%9ﬁﬁm$%/°@£1&mﬁ%Tmﬁ4i%ﬁ%ﬂa%#’*/$
4 (%l;-/fli-é 3}?‘4’7” s FRIS % _V'_%\’LLF g#i/mﬁé—i‘ 15~20 min * % L_/F }\:‘ F”/’D#L/i y ﬁ%’? :'g 10
BomFRBIETR DERDELTRAPE > FEFERF TR FEfRR BARTE MPFL

WEme ok (RFRE 2004)
c.fa+ Wy

SRARSF TR D R 20d 7 RokiRie Y B A B BT iR (A2
FlRE 2004) -
dgfE -

R ML R B TR B Y - RenBAE o BT
BiEfE (F2RBEE 2004)
2.4 4%

AR E AT R FEE L MR RT PR B SR T
3HFEE

FR A L BT 3~4 1 B 12 &4 40 > TB S~6em £ > F2 M0 KB
B FLERE RERE S0 2T AR e REHET x%’*ﬂm%.ui N
AR R A 613 1 At BRE S FEFRFE L% R IFERER LT A

DRy s By g
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LA G p iE (FHR I S B AFE Y 5~10a =+ pL T IEIER T~8 cm K-8 T 4F o
Fig o~ 0.25%k R h s FR kit & 5~6s 18,4 2% 3 et ch2 1345 ABT 3 524 134 0.11
%~0.125 %2t FEF RBREI~S PPHF o Bic- Ew FMT UHHET §, 212
FEDOS T REAFFT IR AIEAFEY T HFAEIEF (L~ #uzk 2005) -
= B TSH A G 4EAR T IBA 0~2500ppm i 7 3 49385 0 B %3 R 0ppm #1315 5 10904
B pdeg > Ly * BT 2 A (%) 5448 IBAS00 ppm 4= A 2 » 3 13 % gtéﬁf_p_
5722 2 FgA Ot A (S 1992) -

4.5 B
12 IBA 1000ppm #5 #2175 BiE A2 » £~ B L2 3818 F 5 30% (’Fﬁ%’% 1992)
'ﬂ’# :
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N kT

LAY L N E N ST . -1 q

R e ° 45 R IUCN # 1% 5 ¥ 53®f £ (1994)

FAofupEa, AR L £ 20ecm it > AdmEd o p IR o p
B0 F 2040cm 0 A At i > mL > EAE L2 4w
o ERRRTA 0 Ei220-30cm > ¥ 49 R H 0 A PR ARk AR ek A &
2.5-4cm > AINE 5-Tem o B EAS KwE > P e AL TaAImA LA AL Ein
£ 10-19cm e ¥ i d S8 A B ANER  FA AT ESR
HimE > T8 F2 6> ha st 3L ER6 EX2om: E6H; F 5o 1%
ﬁﬁ*’§#°%%w%§%@%’%%3’ﬁﬁﬁﬁﬁﬁ;i%ﬁ%§8mwﬁﬂ3dg’
58 6-10 7 o 4 3t7A 4% 300-2400 L B EE > L BEART AR~ 4 L o
ANT
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IRTER S o

90 ~10 % b A > % BBMEEEERT 0 BHRY B
SR oo E NS o LA o AP LWy R
I HRAR YRR 0 r TR BET AL
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BEER R EMBEIVELZSNI IS AT 40 F A
WORTET2ESMNEFETHTEFS S T -
2 E R
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HERG > PT SR o f (FREWY S B HE K
(2) A4t 4:
# %4 & =5kt MS 3 & & (Murashige and Skoog 1962+ fitdr A) 5 1,7 F A# B2
7 1= > > sucrose 3% - agar (SIGMA)0.6% » 3 & pH=5.70 - MSC ¢ MS 3 % 2 A # B
254 4 b 10%R3 4 (CW) > 3 % pH=5.70 »
(3) 2 & &4 :
a3 %B‘r)ﬁ} £l % 24-dichlorophenoxyacetic acid(2,4-D) naphthaleneacetic acid (NAA)- ER G

0-2ppm °
b.£ 4 {5tk * gibberellic acid(GA3)fr 6-benzylaminopurine(BA) £ 1ppm o

(4) 5%
S 16hr » 2.5 8hr» %53 & 1300Lux » 32 % i & +/-260C

40 gL
W SR L s R R R) T A A
o NEEE R o SFAF R B TRY T4 IR 20~25¢cm 0 X

Fe 87 2 357 2000~3000kg > F o~ 2 R TR S MR L N HE > AR FET Fug g E 12
~ISm 4 Em FEF A w B BAERRE -
ABE AN AEREL RS L kD 5 (aB R 0 % B F R B4 1 BB o R 50

~60% % e B il fE i 1 o
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EREERE R S
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E

ERR TR PR IRAS 0 BT 4~6mm > TEFE3 fTo M o H R NCF 0 A P> £ 1 0.8mm -
S g i wu. BoAEn s RRGEE B RE iR 2

BAKEE T AL RE TR - A e ) 2 e
G A TR o R T F R BT R A R

BT L - EAfER - B R R RS FF AR AHRETRREIE
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) e

FEEN ;’Tw o TER FATHF 0 &R & & Rk AR EA) 0 £ 5-10em > F 2-5cm >
s o R0 g G pES L EimE 1-25eme fWEH P B HAER S F 4
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& FE-

7 &% ! 73 7 (Endangered)

#*f kg : B+B(D)+BQR)(b)(c) # % & IUCN # ik ¥ & 5™ & % (1994)

o 0 F FaE [T 5000 T B N E W2 AT B Bl ] 5 E G R ol 2 B
Blo b2 S #5975 -

A0k

Lianas to 12 m. Stems pubescent along 2 lines, lenticellate. Petiole 2-3 cm; leaf blade
ovate-oblong, 7-12 x 4.5-8 cm, papery, pubescent or glabrescent, base cordate, apex acuminate;
lateral veins ca. 8 pairs. Cymes usually 2-4(-9)-flowered; peduncle 1.5-2 cm; bracteoles ovate,
pubescent. Pedicel 2-3 cm. Sepals oblong, ca. 7 mm. Corolla white with purple juice; tube ca. 2
cm, glabrous outside; lobes falcate, ca. 3 cm x 5 mm, spreading. Gynostegium shorter than corolla
tube. Corona lobes 5, shorter than anthers. Anthers apical appendages oblong-ovate, longer than
stigma head; pollinia ellipsoid. Stigma head capitate, apex obscurely 2-lobed. Follicles lanceolate,

ca. 12 x 1 cm, glabrous. Seeds oblong, ca. 1 cm; coma ca. 2.5 cm. Fl. May-Jun, fr. Sep-Nov.
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