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Molecular Phylogenetics of chinese Palmae Based on

nrDNA ITS and cpDNA matK Sequence Data

Phylogenetic relationships among the 18 original genera of the palm family were
investigated using two DNA sequence data sets derived from matK, the maturase -
coding gene located in an intron of the plastid gene trnK, and the internal transcribed
spacer (ITS) region of 185-26S nuclear ribosomal DNA to examine relationshipsin
18 generas of chinese palm family. The main study results are summarized as follows:
1) Determination of the three types of chinese primary palm plants I TS sequences,

and comparison with other palm plants I TS sequences from the NCBI GenBank
database. In the magjority of cases, multiple clones from individuals resolved as
monophyletic, which suggests that different copies of 1TS not completely
synchronized evolution, the same species of plant palm plants I TS sequences,
sometimes far greater than differences between species of palm plants, However,
the high levels of homoplasy in the ITS dataset, led to concerns that topologies
obtained from these data might be unreliable;

2) Determination of the original 11 categories of Chinese palm plants matK
sequences, and comparison with other nine Chinese palm matK sequence from the
NCBI GenBank database. The results showed that palm plants matK sequence
information of certain points, but more conservative;

3) Inall, 19 species representing 15 generain palmae were examined. Our analyses
provided the following insights: (1) Which substribe does Rhapis roebelenii and
Chuniophoenix nana belong are inconsistent with previous classifications; (2)
Phoeniceae and Corypheae have close relationships; (3)Except of Arenga and
caryota,others have high bootstrap support, which is >60%; (4)Nypoideae and
Calamineae is sister to the rest of the palms; (5) The result was basically
consistent with that of previous classifications.

Key Words. Pamae; molecular phylogeny; matK
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1.1 IRHERME R
1. 1.1 AFHRHE Y RHE

ERARE (Palmae), JRFREERBRL (Arecaceae), J@Fh I RN
BEREH (Arecales), FrARBUEAR, WAk, HLRSEERm 2R HAM
FORECPLRI Fr s HER AT T R R RORETE (BRAO): AT ALAY
s 2B, B ED GREIEESEERSN: TERe iR, 3 oA fy
B, PITEECRYE, TR RAREREGE, 3 R MESSENE 6; 1y BAL. 1~
3%, AN 4~7%, L3, EAESRMIEMEE: RRBHKA, AR, WK,
Hbz, s a0k, A A R[],

1.1. 2 {FHERHEYMT R R ERIA

ERARE( Palmae ) Z4FKH Jussieus (1789) s ASK , & 2 4 iRl AT
T R2GMIWI. Martius (1849-1853) i Fok % FFHX 704 6 J& (tirbes) :
Arecinae, Borassinae, Coryphinae, Cocoinae , Lepidocaryinae
Heteroclitae; Hooker (1883) Y¥fizF}X /)24 6 WA}: Areceae, Phoeniceae,
Corypheae, Lepidocaryeae, Borasseae, Cocoineae. MJF ,Drude (1887) ,
Satake (1962) ,Potztal (1964) ,Morre (1973) 2= AN [H] 20 M .
1987 4 Uhl Y Dransfield HRAHAR T (FEHJEED). B ZAHX 34 6 WAk
(subfamilies): DUMHAEW ARl (Coryphoideae) , MW AR (Calamoideae) , 7K
BB R (Nypoideae), WEAHHEE AL (Ceroxyloideae), BERFIE A} (Arecoideae)
SF R AL (Phytelephantoideae) , JFEEWA} R Tk LK. % BHA T
AR EREAREAT 200 N8, IR T & B M RERHE, RGAE Gl 2 A4
JB RGN E A ) A I A, BRI A 5IBA . MRS, disE. e
WA Z R AW R[]

BB EREHORI R R, At AR 73 A AT TR KR e
JRIIBH AEARWIAE L, 1987 4R 200 J&, % 1997 4R/ 189 J&, FEIPAEN
210 J&. —LeJ@BIATT, ANAT LR A IR 2 AR R DR 2
LR, AR R WRISCRMARIEA SRR, FAERDH S, H
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HI TR RRHE A 3 285 ORI T — RO Tl 27 . ST AT . 20 1 R
He .

ERARRME D) R AR (7], R s R A A B 5 L, R 2
T DNA J 51 PR 5 00 2 AR P9 8 22 TR] PR 500 R AL e B I 1A s )3
LAk DNA AR A, A9 R IR IR M S A4 rbel BE DR 41 g Ak 1t
JELLARARHEDE 5 658, 9, Mi% Adh FEF LR AFHEYNE 2. 5 5424 [10] .
DRI s L P SR L A R e, K1 A R RTS8 A B DR PR B 2278 P B 5 AR i [
FIEAMEELLAE, TR AR P AT AN e 2 08 1 A8 A7 i ST 1
JEHISHAFREH RGER B — EAFAEFL, WEFUA R 15 41 55 1 P AS A A1
BE, 1330045 BATIEAFAE —E 225 . DUKIRAB], I E 00 #— SNt
I S A 3 470 i 1) 53 BT R0 - S A =l G B 15 370 90 41 45 MO RIE 005 H 1) 45 1R AH 58
(11 FBIEIE P51 DL AN, 5 TR R R 1) R G R AR 980 o FE 2. 1999
1F, Baker Z55: T trnL-trnF PHE H ks (Trachycarpus nanus Becc. ) JUST K
A—3[12], R 5S Mk DNA JEHESRIFRIX (2000) B FEAFRARL S A & 1] 5%
252 [69]; Asmussen Z5/f] rpsi6 & 7 M trnL—trnF DNA %1 (2000) 5T
LR kR SR (Guihaia argyrata) FIARIEISEG R R 701, 4t
JEG A% X JFURL DNA (2001) WETERAREHE A (0 R G K & 15 i AfM (Trachycarpus
fortunei) 54 \ukf (Guihaia argyrata) M WNZERY (Chamaerops humilis) B4
BOLHPRE R A Hahn (2002) 55 AFJA] atpB, rbcL A1 18S nrDNA Fy#iliF 5y
BRI 2> T R 400 5 % 2153 MM (Trachycarpus) M7 — 37, 55 ERUN R =
(Chamaerops) NEiNT)E (Rhapis) HAERITRISES KR [13].

1.1.3 HEREFHERMEYHESHA

BRRERHL T ARAELRI S AR 2 5 2 558 = KPR, a3 E KL L
R LD kR, BRSO A T .
1.1.3.1 WHE

o g AR TR R R ) (1 /F 2 R0 2 T S LR, A T e bk e (R R A
&I o A TG A, CORME) SEEAT— 2R EAT Tiddk: SR
(R RAIRY A7 T 28 DORRSE M REIR s PR (1 d sk T LB 31 2 el 2
LB AT R AR RO, AR WL SE R R . Rtad 20

-6-
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AT, BESEAT Js A IR A ) AR B o (2]
1.1.3. 2 &% ME

R LY. R EAH 10 NMERARIFER RS, B, W]
PAA = e RIIR B CM . 25 s BAhkR (Elaeis guinensis Jacq. ) FIR
(Cocos nucifera L.) WAL, A FP=PitsiimLs 11 N, 25
JEMAERF L EIF 5 RS, BAET TRl 2838 5 In 100 8 & R AR, bl A
(Borassus flabellifer L. ). BEME (WHEMET) (Arenga pinnata (Wurmb)
Merr. Do A7 LERRHARI DI BRI AT LA B AR ORI ORI SO A, G4 )
BE-¥ (Jubaea chilensisBill. ). WEERJEKAITEYIIR 2107 f5 1 — 2055,
A AP 10 Tl s 24 K H o R IR (3]

UbAh, HEE BB ARKBR AT LA GG SR B S T B . R (A R
JERNE, o (R R AN, NS AT DU T4l & R A (R R A% . L2 A
FRRIA TR, AT VEKAE R AR ARE s FIBCERRA (A5 B £ 2 (2T 4e) , n)
TE4RZR. ERMll gmdc. MR, FRE. BRAE. SRl FemyRIE R,
S UREASIIEDE/ T EANN = PR SN I W AP e = I Sl <i0)1))i G RPNGE R (S R
B (¥ RS2 Ah e m] DL 4% R i AL L2 (4, 5],
1.1.3.3 %A

SEF R, B A SCRR ARG e A S 9T . R A s S AR TG
W DT [l R AL S i 7 W5 3 “DRA R K R s R R MAR L) A AR
RARcE B2 AE CRBENH ) Tt BRI 16, R3] DL ;
TEHHOCAE CORBORIED) HARERM “Aeglmage, bk bR, B NERIL,
AMBEPER RE OB AR . e bain, AFEREA, B BN B, ST A, G
7/

ERMAR B 2T 4 IRFRER B Bl (IR FRERR) BoR N 25 LM PERT, R
VAW, RS M fE. RTINS GRS ], R IR A AT
—E TR, ARPIVABERG, AR TIRENE TR AL AR XK (7, b
THEEREZRAEYA AT, ARE, BB TR 47K, alia A
W, BEBEMORAER, AERERRIAIE S A R, TEREATE. TR N, REiE UL
. fEE; BN, WAMEROEAT R, SRR R e 18

-7-
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2 BRPTHORAIH- 2T deth il N 24503, 4] o
1.1. 4 REFRERERHEY R FE R

PR T 20 A T SEM B X o PRt A e
ME K. gt TRENAT 18 )8 117 Fl, FHr-Hh=m. | &R WM. |
Pi. B, AR DU IR, Y000, WD STl PUH el B X A
Zi

AR 53 S FE RS AR AR I A o oG A R ) T 70 2% EIPIE L
o AN 228 N BRI R N O 5 (0™ S BRLAG , eh RSB R A2 B S S H
ERAARAFE YA WL R ZE S, ARG KR, FPPR S R B R )
A, JFRET 2R EARIE AR, TR, HEAREERT AR
PSRN [RIHERS B BT AL 55, R By D08 Ir e B I H R RS R e
FHX 3T BAE )R« PRI 20 R AGE AR A i, XA TR X 2 UL A
Ao XGTARRHEMIR R . ZAEVEORIT W SURI BEUEOT AN P AR 1 K T ANH
. I, SIVERY K, T RGN D R B ROTIRZ

1.2 A FAEESRADEE (matK) FAAZAZHE(R DNA #REREX (I1TS)

RGBS R P PR 2 IR — . P J& . RELURE
ISP TN RE SUH A T B2 K, RERERNINTE DL, K
T SR KA LRI (KA E 2R, TR — SR B — Nl 2 (1) 45 2K i
TEEELG, MR RERI AR R, REURE %5 RENR BN B, K
BUARIRI 222 S W e AT AL 5

i WF ORI 2 G5 5 SR R 7 0 S AE REAR K 3 KT B, LR 25
BRI DS RGBSR S A7 2 AR RS, 456 B
WOHEY | Goit 2 AT . BB BRI R, 80 4EARIT4AFIF DNA

gt

ARG LI T ACT R TIM 2R GO0 R L 2N B A H 1 b PR AL B AN 23 1
PR

7y 7H (molecular clock) ML KU 70 1 REAL AT AP PESRAR MG . 1B
WA, BRI TAE AR R h R SR U D AR5 1EE (1o AR 731 1 i

-8-
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BRACHEIKT A= P (1 B U AN 2 S I TR 502 K 43 1 R 40 IR SRy A= 2 R4k
ATIE SRS AR G5 AR HE 1R A iy s R HEA R A AR (R B (] 58 o 2T B A% T
PRI B8 S R [ 5 AR A A AE A AR 2 I Bl DR R e, A BRI R I L 5
ZREHLRZE B . Zuckerkand ] flPauling (1962, 1965) MMargoliash (1963)
S WIR L7 [ON kARG S NI DRSS e o e < el P e = e S V]
SRR IR R AT A [ D R IR KB R], B> AP IR AP AR RIS . T
J&, ZuckerkandlMIPaulingfe th T HEALAE D T/KAFAE “I 87 35 Al AR
S FRIIONE S, B S TR AT AR R S PR I ot B s L R e
T4y 2 B 0 [FJYR e 41) (R0 45 2 19 J50Re 4 B B B R PP 471)) 53 18 73 BT ), AR5 HL A
157 51 ) S SRR B TR AR B, gl LAVE S H M 23 S S ) 1 3 S R
AT R, Bl r=K/2T, Hrbrhsd SEmRuli IR AR 2 Koy A7
IR B IR A TR I B AL SRR, BT 2
(RSP S8 HAR I AR AR B 1, FRATTRRIX AN AT N 7y 78l [14] .

H T AN TR PR [) B8 ) — VIR P REA7 7156 S A L 5 o 5 AT IR R R
BHRRM, A% ez Feiik, Ian i e8—SaiRmgie. trh
—{H N e TR 2 B AS S5 H R 1 23 B TR BN, R R PR Sy
(R R RIS IR 3 B R A AN]SR A IX AN 73 7Bt 5 B0 5 14
AR B W I 5 B SE T OANAT ;s ) A — P T RE A 1R 2 R G SR
FEAY R % ALY, BRI e AT T IR A A 2R A P R ANAT [ o A5 M 3RAT ]
B — 5 I PEARIFEZ 4 F R BOR R WA I RGO B KRR, o K 206 %53
RN R R, R R AL 23 5 S R Db AR MR 1, 1T 23 B TR AR J ), 02
132 HR N RGN o AR, RGO R TTEERS, N SR i1
B TR, BRI, EATREER RGO RGN, KT TR
Y J7 ¥k, fWIPHYLIP (Felsenstein, 1993) %k 4 44 Py BE B ¥ 1 1) neighbor
jointing 7 iLEKPAUP (3. 0) (Swofford, 1993) H i 4Rl iRl 203k, (HA5 Bk Th
P b 11 26 %65 oy B AT 7 B2 R R 4 7 BB v I, G {3 A PHYLIP
(Felsenstein, 1993) # A4 P & %4 iRIUPGMA (Unweighted pairgroup method
with arithmetic mean) JjikElfc KABSRVE, N mlfETE [14],

G T RGN H AR e P2 — AN . — ki, EARE

-9-
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BIFIR HAR 3 AL PR B (R B TR 7 iy 9003 28 o (RHIA L) TR I R e R AE )
e, BERE— SR A A A TR ST 1 RE DR R R B (i i 174 £ 11 5 (1) i
PRl AZBE AR DR (18STRNA JE[E . 28STRNA LK) . 7R 4280 ocIa], W]
DG 6 1A 30 A5 R 14 5 R B8 R T e A A g 5 56 R 114 A 55— B o 1 o
DX (ITS) BA S, — L0 ffa 45 56 DR (b Ak DR R it S D) 45) & o s — A LA TR
TN G, ATLLERRI IR H LU 2 AN, A TR R A A, Xl A
o FARKE DA L3 00 BT 5 A REAS 4538 A7 ISP S b 1 31 22 b 2 V4528 ot
(KI5 2% 53 SRES, AT LRI A 3 M I 7710 RIHETA T R G Sk R 12 T )
W RARES, 18 R ORSF MR R H LR s W T R0 b BURG RO R
I, SR PG AR A I T R R s 7 R GE R Ty (1) 4¢3 7 25 S e i, SR dkAL
AR EER o IXFE T ATEAS [ B J2 R A OC 2R #5145 2R [15] .
1.2.1 H4R{K DNA (cpDNA ) matK BY45 =

1.2.1.1 cpDNA BY4514

IH-&44 DNA A SUEE IR 231, — MK 40w m45 um, 434120 90Mdas
CUAIIT 2344 DNA K /N2 T1Kb—217Kb, {H4a K40 1E 120Kb—160Kb. IH-4E A DNA
SERIEFE SN 1. 694g/cm’-1. 689¢/cm’, GC & 25%-38%[16] .

R 2 BS54 DNA A7 A S 1) TR P41, IRFR MBI 5 (inverted repeat,
IR) o BRFHAYIHZE0K DNA BB TS, ERSRAA TR TR I, AR I S A
PRI B R AR I T P41, B R (R IR /D50 7 B R B TR R T
B IR G R FRIN R & IR AR T RS o« P B 1) 7 52 51 B SR ARERAR 537 53 B
FEPR A KN AN T (1 5 DU, K45 DUIX (large single copy, LSC) KJE7E
78. 5Kb—100Kb, /L% DLIX (small single copy, SSC) K 12Kb-76Kb. ot
2R T4 rRNA JE K] (4. 5s, 5s, 16s, 23s) M50 tRNA JE A7 T S 7] 554 751
P, KHEBZ: tRNA MG S B ) R 4 A1 7 LSC X

K2 H SRARFE DR A 0 22 0 s - ) PR, W48 F~ psbB-psbH-petB-petD
tdoC RS 1T M43 b6/ f A A4 39\ 1 rps2-atpl-atpH-atpF-atpA
AN AZRER R (] S, 1 ATP SRS AN T — I, e
PRIR I 22 IS 7 (¥ 2L 20T DA FH B8 H IR e s L R A R

RZHEFIN NG AEAEE R 2 PR DL E B AFZhEER RNA R A&

-10-
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Wi, P —PhAEM- 24K DNA & b B0 5 DNA 4, TR R DNA-SR R E
B, PR NEEM RNA SO M 5Pl nl V) RNA SRG0E, 2R (7
Fi—14 Fh 2 JIK) 1. ARISRAA RNA SR G g 21 i B R G B 11340 A2 p P S A D]
G Iry, IR — AN R )

- AR DRI 2H (R RE R 3 S PR 73, — st R B K - ren JEDRI A trn
R, TURCRGEMAER, HIEER WS 5GEER, W rbel FERIAN ndh S
SRR IE R A (K R 42 SRR AR, AT RIS, ek TR AMEA,
ENER TR N R EE TR N

SR ARLEA FAE A h iR 7 &, KRB Y BE R G, 4
200K BRI, W H WARE . KRR B R RERGE I PR
TRb B I AE A AT I G s S R I SRR A R o SR R BRLSR B AR AT 2K
B 15 T AN AR L A 20 2 TRV AR AR, AR RHEA 0 S R ik, WFEAL Ky
BISZRERPREAT 13 AN F) RN ] LA RS 34 1572 171 .
1.2.1.2 matk EERREEYRG LGS PEINA

matK FERA7 T2k trnK BRI A&7, 1K) 1500bp, Oy B4 DTEEDA,
Gt ih—Fh SCARE (matuease) , IXFHBCAIG S 55 RNA Fspir 11 B4 &7 1085 1)
(18] RILENHE TR H U R SE N, Z - TR P BRI R K H R ARM
W5 [19].

Hilu (1999) Z54F ZEHRARHEYIN matk JE IR R /IR K346 5 X
IFFE H: matK BEEIK) 37 s (K04 A\ / IS M A TR TR 45 A 56 ) B A A ) ) e
FEA A EZAER- . 1bp MRS T B AR R 4, TERARE, A
B R AL L Streptochaeta Fl Anomochloa (RN B HH— > RHE 1 5 AR BT L #F
G3AN Tbp (I8 3 BT SHE (R4 . 28 1B Bhtharta BiUE 9. 14> 6bp 14
ANYFFT Panicoideae, Arundinoideae, Centothecoideae Al Chloridoideae
(PACC) 4 MR R KA. XMRICAEX 4 PACC 3558 PACC SCRI'B 4
GRBER RN HEAE o R B EEEY), BT RPFI D5 REH0 1) 2 R P 91 0 1
FEUXA X SR AFI ARSI, HZAE Poaceae, %XIRNAE SRR E[20].

Mort (2001) Z&H] matK JEPRIHEWT 5 RFL (Crassulaceae) WIRGKEH KR
FREAL, AT SRR 112 AR, 31X 112 ANFPEES T 33 Mg R 6 MR 4

-11-



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

