SRS

Advances in Ecologmal o
sciences ol

B BAl 1%

e F‘J_%?ﬁatﬂﬁ}iﬁ

- Higher Education Pres



ESEEHE
(% Z%)

Advances in Ecological Sciences
(Vol. 3)

Ba#H EH

B EHEH N MR
HIGHER EDUCATION PRESS



HERE

(ESREHRR) (B=8) NESEEMBRANARNTE, BETESTESY, SHESE. M
BERBELSY, HEADSY, BRASY, SFEHFNESTERE2SET R TEATE AR B € =T
REX 4K, BEENBEANMESHRENBTE AR, ERIDHUHRER, INBLETETHENHEEAR.
BRI, FRENBFEREIBERN TRESHERRIITRETH.

B BER % B (CIP ) 8iiE

HARERRE B8/ BRERTSH. - .- 5548F
H iR+t ,2007.5
ISBN 978-7- 04-020889—4

oA 0 B W AR%-3t% V.Q14-53
HIE A E BT CIP 3384 (2007 )58 035422 2

RURE HHF RERE HEWH HEgt ETohk HELE ALE

Xt L4 BEREIM = PIIENE # R

HEETT ESEF R MEHAL 01058581118

# o AEAERRESAE4 S %#HEM  800—810—0598

ERIIARES 100011 M it http//www.hep.edu. cn

2 #. 010—58581000 http://www. hep. com .cn
P EIT®  http://www. landraco. com

& % BenEEBRTERAR http://www. landraco. com.cn

B R JeSTERMEENR WEHEE hitp//www. widedu. com

F A& 787 x 1092 1/16 RE & 20074E5 HE 1R

B % 17 BB & 20074 5 AS 1 KEIR

F O 410000 E # 35007T

AN SR B DT B S R A, S T S R T R e

WAL @i
WS  20889-00



F %#:

(ESMZHR) RES

BEE K M
KKG AHFRK

Ba#

IME %
TR
ALIE By,

BlEHR (REREBENT):

LAFE ATRY
MoO#H B K
g

KA B
B%E

& F (HEREEH):

B

Xk EAW
A S 2
kKE EkAeL
F20 (RX X
W R M %
MRik&  FRizk
A% KKE
B T hrwmA
BEEE ¥ %
HER HEAF

RAMR (SFET HmAL)
F## 2K Cindy Q. Tang (Zd X %)

ER A
2R XS
Kew
AL 3E
#y 4
A 4
% #
KE A
¥ &

#%E

R
* T F
£

HERE
1§48 &

x A
2 F
F W
F
R
A
k-3
wER
E ®
): G 7A

HA &
&
ER: 23

e
BB

FARSF
S E%
FRE
W E
%3 5
A # R
A Z 4F
B ER
FLHE
FE K

e
e i M
L8 )i

A2 7C R
% &)

EX. ¥
K —F
F kA%
LA
% B3R,
A %
% B
&
¥
R



HERETE SHBBHEXLRN— 158, ESSOCHEENI S, BHRBHEGR S
7E 1) VLA SO P AR RE Ao B B e, AR AR SUR N B WMAE MR 2SR T B EH, SHE
MM TF. BREKPEREZNBE, FEBA THEWEEANS TR, By &R 2488
BERK, BEENFEMZ —. ABFERUERREWETE . 55 5 81054 bR 5 508 22 8,
MEHFHRIAMAREFRBEEERANNE, NEMRMZENLE, BRBROE RESE
BE—A2R, WEARR. ABHLSHEKEN, AXERHTMENSARE FEgdE. 3
ERRE, MENARARMBHEESLR, URIEISALMLSTHENHN —EREE,
BANALHTHERBROZLENZ —,

ETFASFNBEEMMAER, £ ZELURAERR. EEF L, 5% —HEAS
BERRABIATERBHRENZ —, #AFHERESRATE S22 AEN, 2EE
MTINMEBYRARREAEMA, ESFRIBREABRENERNZ —; PERERENBER
MPRIF AR, B, BAAMBIRT O UESHIE P EEASWRBIILHGL 20 21,

BEEESEEAMBARSH ST SEZMAR, SHERNHEAFAERBET, X
M, AT ERIS— LAY, R U3 G N AN A A AT R A BT U B A A2
EE, WREASFHERRE. ASBRFANLHERENBRESFEE, HRNVERREAE
BEHIKFEABAMNE N, X—RN, BT ZWHN. BEHTHREORS T EETEX
HEXAEE, BRESTXATAENTE, IEEEHEYEET - MENHEETE, £
—EEFAENESERIFNNESHERT, E%%%ﬂﬂLﬂ%%M%iﬁﬁﬁﬁT,ﬁ

BRATHZES, GE—FEZNEN, ATEE—SBRAL, ZPNEALHRE LK, 83
TEEAEES %@%ﬁiﬁ%ﬂﬁ& FHAYSEEAPSHAEREATREHTR
#, BRESEMBTRBETRTE (2003CB415103) % HE,

BLEAE R, AEBFEM— DS, M — RS, HTEE— A EMME, LTk
R—NHEHEFORE; A—1 08, EEREERTNAENTENORR, RENERM
IWRERKRER; RN AESEPIREARBAOKIRIE, b H S RIS R 2502 1 R 0 2 5
FBTH, HAUEH T RO RS REWH, WA HEEERE, AT BTN
RBERE. FEARRKAE. FRKER. FRGXBARRNRRAERGRE, &55%8
ES¥NEERE, ANTIEEANBERESHBTANRN, CEEMRE, NERRRSR
ESERRTENERNIEN, MBEHEIMFESE, EHERTH, OB PEESZH%A
MR E, EAETEASENRRERE, ALRYHE ORISR T,

(ESHEMR) BR—IEEBRY, SF—%, METHRBAEE, FAUHEES



I wF

BEAEFFRMEMRACMNHEFNES, BRMFEFESHNE - ELZXNEFFEETHARK
XMKRERERIE, FARES, BREREEOHGE, AREESEAPTMALERILRN
B-TREREFHEF/E. FRABROFERFEE

RE#H
2006 #£ 12 A 18 H



B E =

SEHABTHHEARENABEEEF UM, AMREGTTHER. HETIYER
(PR AREMEFZEEAE), RIT R AEERHEANRFIFREMTBFRE, WRERN, B
BREBRMEBFE. N THPTHHRT, RPEENAGENE, #EZFRAERBERA
RESR, BB EAGTEERITMAI B RN RMAMNASL T =HTH. 4%
RATWMER LRBRATH, FHEEKRER, SRR RENAR.

FREREEHMBIE: (010) 58581897/58581896/58581879

£  H: (010) 82086060

E — mail: dd@ hep. com. cn

WEMME: AR SR 45

MEHFBBRMITHERDAE

Hi % . 100011

W iEk FTHiE . (010) 58581118



ST HEEYE. EEEREMMEERS

Y LA AR A Yy 8 SR SR A B AR R R S ML e 3 HAFE B & (15)
A GRS R R CO, ¥ BEX R TR 1 CO, M thdE B m

MRAELRY. BEABFREBSRELDY

Progress in the Research of Dendrochronology in Canservation Biology

-~ MICHELLE H G W DUAN Chang-qun (45)
FIBMHEBREFREMR e MR B EH KB (67)
N GE R ARMIFRFER v BME o £ A2 FF (83)
YR ESEPHTIREHRE i AR R IE (97)

HHEERY. BREBZSHRAESRY

HYLBERTIR: HR., BURHMBIE e T8 H B’EHE (123)
KREBEHEDBIDEZ L RN AR oo FEF R B B # (147)
PR X Bl AE M W BI B G HE SR - vvevmr e B B U E (175)
N, PRI EILFRBATTHER - X F$FF % EZg# (193)
EEBERBHEYPTIRIR e 2] A BB # (215)

ki

*
3
%
i
2

HBRLRE

BRUABFEMBLEENRLESTRIRIMA v 230 HER (237)
WGP AR RBRRETREREI R e KRR FHA K A (247)



Contents

Molecular Ecology, Physiology Ecology and Individual Ecology

Advances in Studies on Plant Character Evolution Using Phylogenetic Approaches
- RUAN Cheng-jiang JIN Hua (1)
Plant Resistance to Abiotic Stress: Mechanisms and Ecophysiological Regulation
* WANG Li YANG Yun-fei MA Fang (15)
Effect of Sapflow Velocity and CO, Concentration in Sapflow of Xylem on CO, Efflux of Tree
SlEm v ssesresnesnenesten e et MAQ Zicjun WANG Xiu-wei  ZHAO Meng (31)

Population Ecology, Community Ecology and Ecosystem Ecology

Progress in the Research of Dendrochronology in Conservation Biology

- MICHELLE H G W DUAN Chang-qun (45)
Advances in the Study of Riparian Vegetation -:--:- SUN Zhen-hua PENG Sheng-jing OU Xiao-kun (67)
Coevolution Relationship between Bark Beetles and Coniferous Trees

* DUAN Yan-qing YE Hui LI Qing-qing (83)
Advances in Plant Functional Traits in Plant Ecology ---+:--+-+--+:- FU Deng-gao DUAN Chang-qun (97)

Chemical Ecology, Ecotoxicology and Restoration Ecology

Plant Allelopathy: History, Current Situation and Prospect =-+-:---- YU Fu-ke DUAN Chang-qun (123)
Advance of Allelopathic Inhibitory Effects of Aquatic Macrophytes on Algae and Its Application
+ CHANG Xue-xiu WU Cheng ZHAO Jin (147)
Progress in the Study of Impacts of Acid Rain on Terrestrial Plants
* MA Yuan CHEN Xiao-yong (175)

Advances in Nitrigenous and Phosphate Fertilizer Losing and Its Environmental Effects



I Contents

* WEN Chuan-hao CHANG Xue-xiu TIE Yan LIU Zhong-han WANG Huan-xiao (193)
Heavy Metal Hyperaccumulator and Its Biological Mechanism; a Review

* L1U Jie DUAN Chang-qun (215)

Ecological Engineering

The Application of Basic Theories of Landscape Ecology into Forestry Eco-engineering
+ LI Chang-xiao ZHONG Zhang-cheng (237)
Study on Coastal Protective Forest System Construction and Its Sustainable Development

Measures in China -+ cccevvvevieiiniiiiiiiiiniiiiiiaciiiinn oo, ZHANG Jin-chi LI Hai-dong LIN Jie (247)



P & 588 & J7 i5 wF 58 W W P AR 0 Ak 3 g

L™ 4 %
(RERAFRRARRAD TR S FRBAEFAT, Kik 116600)

Advances in Studies on Plant Character Evolution Using
Phylogenetic Approaches

RUAN Cheng-jiang*  JIN Hua

(Institute of Bio-Resources and Environment of Nationality Regions, Dalian Nationalities

University, Dalian 116600 )
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Abstract Reconstruction of biological evolutionary history using the tree of life has always been central
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4 (20056104)
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in the field of evolution. Mapping characters on phylogenetic tree provides new insights, and has
become very important aspects of plant phylogenetic studies. Recent advances in the studies of plant
character evolution using phylogenetic approaches are reviewed in this paper, including the use of
morphological and molecular data in reconstructing phylogeny, the identification of appropriate
outgroups, the character coding, ordering and weighting, the analysis of character evolution (e. g. ,
reproductive character, nutritive character, micromorphologic and embryonic character, breeding
system, pollination biology and other characters) and the inference of cause and effect using phyloge-
netic approaches. The problems of this field are discussed and its development is prospected.

Key words phylogeny; character mapping; character evolution; research advancement
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1. &7 %

1}

ARRXHGE, FEEYERBA—NFHE, BEEMBIR EFAE 4 403405 % 3L
“EwmZB” MEAMRXII L (Haeckel, 1866), R, H ¥ Hennig (1950) £ “Rs4
RHERG#" (phylogenetic systematics) MIR)E, RAREHRA B E L X4 (cla-
distic) ZH——EHAHRNWFBEHELBEESE T 28, BXFTHREBENIIER, NHE
IS (H5%, 2004), KPR, RSN ETE—ERBEENERIES2YS
ZETBHMEFTHRIE, BH 20 e 90 F£RWUK, 4 FHAR (1 PCR, DNAWF) Bk
HER, HREFOMRREBTHOTFER. EHEYETR, SHFERGEHRESNY L RE2
WEBREEYRELEWRHFEAT HL 6/ (Malcomber, 2002; Martins and Housworth,
2002), HEAMBEHRABESENRAYX S Z 2B T EMNESMWEEH (Barrett e al. |
1996) , AEFHRAEREH R F BN BBERBBBTTEE, GEMEE ( Yokoyama,
2002; Martinez-Castilla and Alvarez-Buylla, 2003; Thomas et al. , 2005), & H (Talbert et al.
2004) . A=FE PR ( Graham and Barrett, 1995; Kohn et al., 1996; Krihenbiihl et al. , 2002;
Oh et al. , 2003; Swenson and Anderberg, 2005). # #4434k ( Barrett et al. , 1996; Barker et
al., 2004; Ainouche et al. , 2004; Niewiarowski er al. , 2004) . I A5 7K G 22 M R ( Floyd
and Friedman, 2000) ., & &4 (Church, 2003) . f£8 4 2% (Manos et al. , 2001) R H 4
PR (Fiz er al. , 2002; Crawford and Mort, 2005) 3 4LBF 33, BAj, BFEEELEW, #
FAHEAR TR B 77 B P 52 1 0 P AR P AL B9 SRR 5 0L 360 2 BR WA 400 R 5 255 0 BT S 4T 358, £ A gy 2 o
BB (Martins, 2000; $i7%, 2004), BN SEREM ZAEHST I RERNNG (B
HIEMEFA, 1996; Weller and Sakai, 1999 ; fa] W Y- F1 X1 f 4, 2003 ; HEH R A K E, 2004;
i, 2004), IMAERERTFAERBLOAREEERVEENSLENE. BIIXE
EFEREFRNARERE T ERTHYERBLNAR, WRALBEERFHTFARAEH
WFAE, BEIEBHEE, HRED. RERESAERIN, UERAHARERE FEHREY
MR BRER. BOESMERSEER. EERG. S8R Y22 K MR 69 9 40 R 1 b5
ARRKR, B—-BHLEHLE, TR T YN ERH RO P HEENEE, BETXIRY
RIFERIS, LABIRENTR E M B E 2L A E B B L OB T S R AR A5 .
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2. AT ALK FHORRITHE

FE ) P AR TR) B R OG0 AR P IR S A A D 9 A Sk R B o 3R AT R MR A 1 4 4
(Felsenstein, 1985), T TRGER T HEMMRIFEA BT ERE N E R LR BERDT
5 A BB (ecological shift) M3 F (Maddison, 1990), FA RS L E FEHRHEY
RBEUKE S EMBREREN, E_LRBERRBSERERELTR L, KYEREE
(character mapping) (Weller and Sakai, 1999; 4hiz%, 2004), HRitERFEPNEARTEH
{4 J& MacClade (Maddison and Maddison, 2001), HETF ARG LT WA MR AR E 480 #F
& (convergent evolution) , HEWTH SRR . FIRUMWAERMER . IR . B0 2 FBE S 22 1
R EFRGE ., 0EYERBHRBELRG T HH LR, 150 RERR ST RN Y &
BN BN AW Ty, I AT WAL R R AR AL E . HIE N & AR R A et R R A
(Weller and Sakai, 1999; Martins, 2000; Nei and Kumar, 2000; #h4%%, 2004), SR, H®
REHAS T R IEER RN, NHRALBERER TN N EEMR . Eas%
F (outgroup) MIELE. ¥R % ( character coding ) . ¥ # & (ordering) . IR 0 42
(weighting) Il H048 46 1 P 2 75 L F &5 4 I MR 25,

BYE, HE36 1, WHTHWERALLEMNW (Givnish and Sytsma, 1997) KA F R
HAREREHR PG GG, ERSERE ZHEE W, 358 7758 7 T 5 20
R, EERAZIEBOHHAEURE . T DNA FHINARR, TiER T e Bd %4 K
B, SHARFENRLGEE, IRERTRETENTRNOIERE (IR, 199), &
ZGEAHERFTHTHEROSIABRERT W RER N, HAMREESK T LR, -5
H, 3 FREREAN AR AR BN E T RE S A B LSRR RS T HFOTE (&
%, 2004), B0, Barrett % (1996) | Chase % (1993) HF MK rbel FHIMEMN R
G, HRGREMI X H (phylogenetically independent contrast) (Purvis and Rambaut, 1995)
ERERMEAXENER, REHTHITRE, MY FHEY ARG EKBE X RN HRE
RERFMBIFTLR (Barrett and Eckert, 1990) Rsz2y)d, ETHAFRERBEMNUBIRR
A-FEHEAMY L EFEEER YN AR ER, i B BT 50 0 o & B 26 4 K 3 M R 77
HBEXER, H—FH, AFENAHFEANRRERERR P BRTHORE TR E, B
AR SFRAE LRI F H AL (Givnish and Sytsma, 1997) . R, H ARG FRMER
GLRE G RO B th A7 72— 26 m) 4, HARM FILFRASTERBRMRESERTTN T, Xt
TRHLRH, EERHNTREBRMRARTERNE—1R, BE, ETREMSFRH
HRERAWMOTRE—EHFESIN, WMEBkX, AT BB EFH BN BB A T SR B & 4
RS FRESERNEENR, 420N, HEENS FROME HMEMUE S EMNE RN, &
%%ﬁﬂﬁ?ﬁﬂ%ﬁ%%ﬁﬁﬁﬁ%ﬂﬁ'ﬁiﬁﬂu (Donoghue and Sanderson, 1992; Doyle,
1998; Eklund et al. , 2004; Scharaschkin and Doyle, 2006) . MR, HRGRE TP, {LE
BHFWRIBIRI (Chen et al. , 1999) , B 7E M 2 MR HO AR 1 S 3S BE i 8 FE KA FE A4 1E
XS EEEBEEMM (Anderson et al. » 2005; Wortley et al., 2005; Xiang et al. ,
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2005) ,

HK, mEEREGN QEENBRAWAE SR ERR T —HRFAESIN, —B2HiA
B, AR ESERER, BARAER—MMERREWEBLSREA—E, HULMEA
HEPRRE R Z WAL (Silvertown and Dodd, 1996); Mz, —HE¥EFINY, MBRMRERELR
BfER, Aot N EIEERIEE K+ (Donoghue and Sanderson, 1992; Swofford and Maddison,
1992; de Queiroz, 1996) , B RIEFBHREREREFERVTUEF AN, HIREBEE
Rerh b A R 2 WA HEXMER, HERBEEESELN ., R —MARREEET R
SRR, MARBFEERBEFEDPHEREEN, IHSTRHERRSWERE; MR, 45
EEGEEN, HREFHERAEEN, EHXEIHBIZHER (de Queiroz, 1996) , IR
AR RS B PR —/NRG, HEETHAERESRARERELR, BatkRE
HERATREX RAER T EREMA K (Weller et al. , 1995); MR, WNE5ERKRE S WHERE
4>, BRATER R BREE M AR AR S RGN, A BEIE B R I R 4k
MRAE, BORZFAEN—F T REENER LS G A, 55 R 8R4 26 50 MR
(Bruneau, 1997; Johnson et al., 1998), Bruneau (1997) ET 4 FHMESEHRHBNEL R
BN, XEEESMES (Erythring) WS REY, 5 Erythrina 53 % G M £ 1R
MHERSERREAT LAEARGRMER, F2H Disa B, EMEMESTETHERETS
WHeH (multiple shift) , BABEMER LRI 2 K, KERBEERORKEEREL4 K, REER
HOBEIR) 35 F FEREAL 3 IR (Johnson et al. , 1998), RELRE AN FHEE L RESMEX. £
BEHOER, TREAEEUEHEYEEERNY M EARLE R (Johnson e al., 1998), B2,
HREBERAREASRAR PYRE, BXARESEREE PR E—R, BEss%
—Eil. REHELHEW—MRA b B RIEH B, B SR 7R R b e Ak R
RERERXRM (Swofford and Maddison, 1992), B MAEEE P B BR X Se 4R . 24 M IR 46 B b 19
— MR BRI IR NSRRI B, EHARRETLRAN LR
REME, BTXMESRRERER TR AR AR B R XEAE xR A 1L 69 T B0 (Weller
and Sakai, 1999),

FHK, SBTFC2RE R 5 5 2R BOE i 41 28 B A9 IF B 6 45 X 335 28 A S R AR 75 O 9 B 0 R AR
FI#IE W EZE (Donoghue and Cantino, 1984) , SFKEE i) k7 5 5 o B AR MR 4L SR 8L T — Fb
BANKTR, BEEALBNERLEREREEN. Alm, MHEREETHESH Amsin-
ckia — RUPEAE )AL I GE T AN S BE Y S8 AT A5 1836 % B % (Schoen et al. , 1997), %44p3%
BEEN A MEET REORTRER, Bo RN T RER, MRABEREMER
WA ML R £ 4 I (Johnston and Schoen, 1996; Schoen et al., 1997); BIPRBBE N
BEREMBERRNERL 1 REEEERMAS, BRE RS TRTERE 1K, X
AU RBRBENRBLESE ., EFEREMRTBEMTANEN, FBRELEA BT Amsinckia B
B (Schoen et al., 1997), M ARBEM Y EI KB, S ABBERTRLSEEBTHFHER
(Donoghue and Cantino, 1984) . FIFSP BRI e, MR 40 SR 74 A1 5E 13 0 FR Fl g0 18
FESP S BEBEAT RO E , BT 404 R [ S0 3 BE X MR AT B 0 B2

BUE, tERBE . HRBEMERNA (EFRERRSEBR R EWTEEES, it —
REFBLENTEELR S —REK) MERFLHBRBETR BN, 2SHBERTES
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FHRBMEBAREHOEENE, BEFSEHMAMEEERRE (derived character state) #
IR, BESHERWRENS X Eat, fEERREEFTERHAAEMRE; MK, 4%
RRE RS0, FTEERREMNTRERAEMNNE, BRESCHEAHEERRSNETR
B, MBEHHFETTRELREMIER S LR (tip) (Weller and Sakai, 1999), 1R 475 i
] M Schiedea Bl FHE N, UYEFRAERB I NUSH AL AT, MFHE (hermaphrodite)
] A& (dimorphism) FIR RIS K ABI (Whitechouse, 1950) , £ Schiedea H, HERIR
5 H TP B 7 E A S bk R IR SR AL TR R, A & 7 1 M & R bR RN T BE A Bk (subdioecy) ,
Hep, MR HRBARENREEED, MEARELERSELKISE L (Whitehouse,
1950) . BENEAEFERTARESR, FWALEFRL (Pontederiaceae) H#H =R = D L
4K, HEZAFEMEZBPHM2 K; HMBRBRNERSE, 2= HEEMNEE 1
W, BRAFRMPKBUARERSE 1 ~2 K (Eckenwalder and Barrett, 1986) , T4 FRS& R
BXRR, MARFZEEERE I KNERIEZEEETHNEFRREENMNRBIN; FAR
HHEIRZAEERNERZ T HRBOLR, BXAENEAHESRERE#ILZE
i, BRARRMRNMARNARAEMGBRBREN, FRRBTESREKRE (Kohn e
al., 1996),

3. AT AGRAF A A BRI 2 A 54

ETRAERENNERGESESFSHYEREAMTR I EMA, MALZMANT,
3.1 H£FEER

AR EIE LSS (B EBAEL. HH%) (Givnish et al. , 2000; Soltis et al.
2003) FRE (Barkeret al., 2004) %, Weiblen 2 (2000) FIHCHED 19 BRZE LT,
Xt 918 FhEs F Y W BF R KW, MBERER A (hermaphroditism) [ MEME R #E (dioecy) KM
WEHERBR (monoecy) [BEREF PR (dicecy) LM EAT 3~8 K, HEHEMBEIERIERNL
A& o % T cpDNA ) rbeL, ndhF Fl matK RAWMBHN A FEZARENEREY, BLEE
H % 2 890 5l 5 (L 2R 2 15 1) B [R) Mk SR M A R BK OB BR 5 48 (recurrent shift) , 3 AT BB& 4
THEMEHRR (bisexuality) M5 (Hall e al. , 2004), F|F ndhF #l trnl-F FF %, Graham
1 Barrett (2004) ME T KAliJ& (Narcissus) 10 MH 2 AMYRPWRERERT, MEEE S
(stylar polymorphism) 4T RFRE IR E E W, Narcissus F AR & (stigma-height
dimorphism) FIRERA N ER, BFEETERBHEG T, ETPHTOBBRBR, XFHHL
MAEESSR_REEMBELERE., R, 7 Narcissus PHBA AL F SRR NIEE,
IR R E R BT U N AX AN AU S BB A EZER T HENE (footprinting) o X 7
Narcissus albimarginatus Fl N. triandrus 3B HBM MM =R EHBRERFEN, =0
A#Ft (Amaryllidaceae) B)—Fp 4% B4 R AL . Narcissus #)75 HEIR BT B8 B 164 £ 25 4L 19
HEZh . hEZEAKK (concentrated-changes test, CCT, Maddison, 1990) B EHIER
ZENHUTRRERMANERBEE L, XHETETHRES (BELRMEX) REER
(heterostyly) f3#4L . Barrett #1 Harder (2005) ETREZEEETNH 0 FE, ¥ Narcissus
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AL RS (monomorphism) BERBHEMESMELRS, BELRBRER S, Z8ER
M= MLEE ., 3T cpDNA B rbcL. ndhF 1 rpll6 JFF| B T B4 18 (Melastomat-
aceae) FZAKF (Memecyclaceae) W FRELER, HRIFENBRLERES, Melasto-
mataceae ] Memecyclaceae PR HF R E DR 4T 4 X (Clausing and Renner, 2001),
3.2 EFRiR

BRIRGEIN (k. AK. HHANE) MIFES (Baker et al. , 2000), Archi-
bald % (2005) BRF A FEREEELBT WML R £, Zaluzianskya (Scrophulariaceae s. s.
tribe Manuleeae) /)77 X AR A (plesiomorphic state) B —4E4:, L4E4 By B AL 2 48
<7 3 B S A B S BRTT e BE . Mort 25 (2004) BFHEAMAST (ur DNA ITS Fl rpll6) ¥Ekt
EREMRERERNPIREREY, ZENABR LS Y3PL (Asteraceac) %A ( Coreop-
sis) H)—SFAAEHEMEAET 2R, REYRAS | KENEEE N SEEETHYE, BT
ATREREWHMREREKY, EBEERER (Genlisca) MBHIE (Utricularia) F, E&
HMESHERBZEERKBEMHELT 3 K; M Pinguicula. Utricularia sect. Ph’yllaria 57 A 2
N sect. Orchidioides Fil sect. Iperua H, B4 435 (epiphytic habitat) ZE/#4LT 3 %k (Job-
son et al. , 2003),
3.3 RES (ZEHHSHER) MERFER

Rhizocarpon H)H#3F 5 R BB 2 ¥ 94k Z W (Thlen and Ekman, 2002), ¥ FH Y%
IR SR B PR B AELAE , 7 0 P IR AT L A B 2 0 7 BB R B A4 R BY A 4E ( Forbis et al. |
2002),
3.4 KBRS

Goodwillie (1999) Z&F nr DNA ITS #§ 8 T Lianthus sect. Leptosiphon 2 9 N Fh 23 A~ B BER
RERE, GRERAZHI N HAR T M A HMLESRE 3 K, Church (2003) £ F
nr DNA ITS fii cpDNA trnl P3| E# T #HEE (Rubiaceae) Houstonia & RILEL BN S FE%
RKEXRR, MRIGEMNHRERRXY, AXTHNALEXBEARTESS, BRELK,
5 HEmEwE

Armbruster F Baldwin (1998) #|H nr DNA ITS FE 5| fin 4% trnkK AEFHRIERT EE
/R (Dalechampia) W41 (sect. Dalechampia i sect. Tillifolia) WEAKLRT, HEW AR
AT AFEEERAE SR, ITMBFRE LR, 7 Dalechampia ¥, TF7E WAL 045 8 %
FlZ B EX— S BE, MADSRMEMOYR (KFRERKR) HEL—/%H
B, HMGRIIEHE N RIEHE (resincollecting bee) , FFHHMHF WA (LTFEEMEL) B
¥ & N RE ¥ (fragrance-collecting bee) HIR 5, Manos & (2001) %tF ITS FEH# matk
BHEHERNSF (Fagaceae) RARFTEY, REMEMEZEB P T OB 3 K,
3.6 HiptR

HAts e REFE R E K (Krahenbuhl et al. , 2002) FisbH 4% (Jobson et al. , 2003) %,
#F— nr DNA ITS $1—4* cpDNA WEEFFIFIREN, HEH (Rubiaceae) Houstonia 1%
AU HBEE T EW S X LRGN ER R AREGER, SN RERELAASIWRHEmER
L#FFEA X (Church, 2003),



MRARERBEF AT AE R SRR 7

3.7 RGERBHENRAEBHES

REREHEBANAB N THEEIRRRIIBHERGEREN LLIEBERX
&, BixsepEdR A W AH P, Givnish (1982) XT#EFHEP MK 5T (contingency analysis)
LEREY, WEMTSHESREABRBEMMEXEHE, Givnish (1982) F#ATMHKSHE, Big
R B Fp F AR R RS — BB R B ML L F 4, Donoghue (1989) 1A Givnish i
BEEANBRILE, HF A Maddison (1990) MRSEREHEH#TRBE, b TREMNT M
HERERKBIEEBEOMHEXE, SBOWERRAREN ., WERRMARMNTENRELESR
B E R RE AR BE A e, EARFE YK Givaish (1982) fRULMF ¥, FIA Givnish FI%IE
88 52 U B A B4 BUF B K W o Maddison (1990) #R#E Donoghue (1989) kB ¥IE, K
MR K 7 TR, BHMSEREE THREENER, Y REEAESYEE
W53 LR BERE S AR R TR MBI R S WA BRI B, 6% 4 AT SR H AR
(P =0.018), Schiedea F i) —#& ¥ (dimorphism) 4 B/RHE 5 LRMHF M EE ( Weller et
al., 1995) . Schiedea R FH EWHHLMF I LM -2 XL, FERNBREERAHE
R, BZEUEARERES ZER; ZAMEHEREG T LB R —B AT RS E 4
FEZSHHANRA— I E, RERAEREB— e RE, EE-SEHLHB—4
SXE, ARERRE ZSHERARBUERN X TARORRLRTEENEE, — N HBRE
TRASHUHAENOEREEDHNE =02 L, BVESEEFR AW R AL
(Weller et al. , 1995) . Frumhoff I Reeve (1994) AN H AR M EREHLREN, B4
REIEA T LK B # 8 I S 38 14 89 LR

4 BERXATARARLE H H MR RARA

REMTFEM R, REAHAREREFEMTERALHOES RS, BRESLEEN
S ZGEI ) AFH#ITEBEMNE (REMBHEA, 1996; AL FHNEEL, 2003; {LBIR
K AE, 2004; HIKFZEME, 2004; Ship%, 2004; HERMPER, 2005), HETFRE
WE T, Lius (2002) Xf/NEERL (Berberidaceae) EM B4 (Podophyllum group) HA
ARAEEREHNMEHET THFRELTNR, RRAXEZRLB P AR OIS KE: 4t
EMEBRRRNERT 2 K, MEFHNES (2003) S ARKREENERES, £OH
BRI RERE T REHK (Swertia subfamily) 5 FRKERE W L (Liu et al., 2001), 3
BRAYMHAT TEETREHR, EREDEERUTAABINS XL, EREXLRY
MEFRLNTERESR D, AXERTRE, HRZKRM, TEL% (2004) HHRLER
Y, BRX-BHRESESBERARSKREEN, RESRMEZEBHERAERE LW
R, ENV5r BT R IR A0 BRI (L3t 3 O R SRR RO B SR AL B R AL TR . B4,
REFHENETR (WEEHL) WIFBRT KBBFX I, 0 Wei fl Wang (2004) EFH
REFFE PR RN, BT T B 4CL 71 tDNA {9 ITS 3% 2 M RE KRR A, Chen 2
(2005) 5047 T 8 FHY T SQUA B K R H & Jir H 4k 1] 45



